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Abstract 
 For my thesis, I chose to do a creative project. After researching figures from the 
American Revolutionary War, I developed an idea for a play based on the life of Deborah 
Sampson, a woman who disguised herself as a man and enlisted in the Continental Army. Since 
beginning the research process in January 2015, I have since written the play, titled Revolution: 
The Deborah Sampson Story, and have produced and directed a staged reading of it. For my 
thesis, I will document the research that helped shape the work, as well as the creative process I 
used in deciding the format of the play and the content of it. I will detail the staged reading of the 
first draft of the play, as well as the process of revisions that preceded the performance. 
Revolution: The Deborah Sampson Story is the creative portion of my thesis. To conclude, I will 
explain possible future revisions and my ideas concerning the continued development of the 
work based on my original intentions for the play and suggestions I have received from others. I 
hope to inspire others to challenge themselves to write more dramatic works about lesser known 
historical female figures so that more women may have a stronger presence in theatre. 
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Introduction 
 In seventh grade, an unexpected turn in events put my hockey career on hold and started 
my theatre adventures. For six years, I had dedicated my life to hockey, but circumstances that 
were out of my control gave me the chance to audition for my first real show: Around the World 
in 80 Days. From the exhilarating moment I saw my name on the cast list, I knew that this was a 
hobby that was going to last for many years. However, I did not know just how involved I would 
become in theatre.  
 That was just the beginning of my long journey into the world of theatre. I auditioned for 
more shows and even ventured backstage where I wore black and became an excellent stage 
crew member. I even made my way up to the light booth to run the spotlights and light board. 
There were so many possibilities for me to explore. I continued up the ranks to assistant director 
at the Erie Playhouse and Collegiate Academy.  
 I loved what I was doing, but I was slowing becoming aware of a huge issue in regards to 
roles that were available to me as a woman. So many of the shows that my school was producing 
did not really feature any empowering roles for women because the majority of the roles were for 
romantic leads. I am not against romance, but I think that there is so much more to being a 
woman than just being the love interesting of the leading gentleman. As I continued into college, 
I realized that there were still few opportunities for me as an actor to practice my craft in roles 
that were emotionally challenging but in a way not related to the woes of relationships. For this 
reason, I chose to focus my thesis on gender parity in theatre as it pertains to the number and 
types of roles available to women. What came of this focus was an original play called 
Revolution: The Deborah Sampson Story. How it came to be is a long and dramatic story of its 
own.  

Inspiration 
 I knew from the start of the research process that I wanted to do a creative project for my 
honors thesis. I have never been one who enjoys analyzing data, so I knew that forcing myself to 
do a tradition research project would not work. I was not sure what type of creative project I 
wanted to do, but I knew I wanted to challenge myself in some way that did not involve doing 
tests and surveys and collecting and analyzing data. For that reason, I took inspiration from the 
various programs and clubs I am involved with on campus. By doing this, I figured I would not 
have to force myself to do work that I would not enjoy. Therefore, I took elements of feminism 
from my involvement in the Women’s Leadership and Mentorship Program, my love for theatre, 
and my uncertainty about my ability to produce a decent dramatic work and mixed them all 
together to come up with an idea to write an original play.  
 My first problem presented itself by making me question how I was going to combine 
feminism with playwriting. I had to choose which aspect of feminism I wanted to address in a 
theatrical way. What first sparked my interest was my constant struggle to find characters that I 
could connect with that also played an important role in the story. For example, one of my 
favorite musicals is Jesus Christ Superstar. In the spring of 2015, I fulfilled a dream of 
performing in a production of it at Comtra Theater in Cranberry Township. However, I found it 
was very discouraging to have to tell people I was only in the ensemble because there is only one 
named role for women- Mary. I love the character of Mary, but she is often reduced to being 
Jesus’ love interest. That was another issue that bothered me. I knew that these were two things 
that I wanted to address in my thesis: gender parity and character depth. This gave me a starting 
point for my research. However, I needed help narrowing my focus.   
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Researching… Then Researching Some More 
 After sitting down with Dr. Harold and Dr. VanDieren, I realized that the research 
process was going to be a difficult one. One of the obstacles in doing a creative project is that 
logical and mathematical minds tend to prefer thesis projects that have a strong quantitative 
aspect. Creative projects really do not need quantitative research. In fact, qualitative is hard to 
incorporate into creative projects that stem from the imagination and makes it difficult to focus 
on the creative process. However, I complied to the requirements of the class and did all sorts of 
research into gender disparity in the theatre business. I spent all fifteen weeks of the spring 2015 
semester doing research that focused on hard numbers and opinion pieces on the topic. While 
this was enlightening for me because it highlighted issues within the industry, it did not really 
help me begin the creative process of writing an original play. I may have learned more about the 
statistics about gender inequality in the arts, but I had no idea what I wanted to write my play 
about, and so I did not make much progress in my own original work.  
 This conflict became very apparent when I delivered my elevator pitch. Dr. Harold and 
Dr. VanDieren finally understood what I wanted to do after this assignment gave me the 
opportunity to explain to the class what exactly I wanted to do with my creative project. After I 
gave my elevator pitch, Dr. Harold and Dr. VanDieren suggested that I take an incomplete for 
the class so I could spend the summer revising my research and my literature review so it would 
actually reflect what I wanted to do and the information I actually needed to do it. I was not 
thrilled with the idea, but I took their advice anyway. For the entirety of the summer of 2015, I 
worked on redoing my literature review. This would not have been a big obstacle if it were not 
for the fact that I spend my summers working at a summer camp that requires me to be with 
campers six days a week, 23 hours a day. However, I persevered and revised my research in 
every spare moment I had.  

The Greatest City in the World: Finding Inspiration in NYC 
After spending the summer working at camp, I finally had a break. Two days after camp 

ended, my family and I boarded an Amtrak train to make our way to New York City for a much 
deserved family vacation. On the nearly 13-hour ride, I typed away at the literature review so I 
could complete it by the August 5 deadline. Just before the deadline, I sent along my work to the 
co-directors.  

Although I had an idea of what I wanted to do for my creative project, I was still unsure 
of the specifics. However, I had the opportunity to see some beautiful Broadway shows that gave 
me plenty of inspiration. Finding Neverland inspired me to use my imagination like a child 
would and Hamilton acted as an inspiration for the subject matter and my dream staging. As my 
family and I toured many historic locations in the city, it became clearer to me that taking the 
historical approach was my best option. That opened up many avenues for me to explore.  As the 
summer ended and classes began, I started the search for my protagonist.  

A Disguised Identity 
The fall semester started very quickly. It was time to begin writing the play and I still had 

to decide on a subject. As I was doing my literature review over the summer, I read a book called 
Founding Mothers by Cokie Roberts. In this book, Roberts mentions a woman named Deborah 
Sampson who disguised herself as man and enlisted in the Continental Army so she could fight 
for her country in the American Revolutionary War. I was intrigued. Although I did not choose 
to focus on Deborah Sampson right away, her story stuck with me. As the semester progressed, I 
research her life a bit more by looking up journals and articles and by ordering two books 
through an interlibrary loan. These two books were The Female Review by Herman Mann and 



6 
 

Masquerade by Alfred F. Young. I thought Mann’s biography would be a great resource for me 
because he worked with Deborah on the creation of it, but this mock biography actually ended up 
being more of a work of historical fiction. Although Mann did interview Deborah personally, he 
took many artistic liberties with the story, thus creating more fiction than fact. The core of the 
story was true, but his imagination and lack of regard for detail caused the book to become 
sensationalized. Thankfully, Young’s book seeks to correct those inconsistencies and inaccurate 
facts in order to truthfully tell Deborah’s tale. However, these contradictory works made it harder 
for me to remain true to what really happened because I had to find my own truths about what 
Deborah did in her life. As I began writing my play, I faced a conflict of making her story 
interesting like Mann’s or honest like Young’s.  

As I struggled with this conflict, I continued to work on my play. As a means of keeping 
me on track, I got permission to use the process as a personal writing project in my Teaching of 
Writing class. Taught by Dr. John Lawson, this class held me accountable to producing work. As 
the semester progressed, we were required to bring in what we had been working on so that class 
could read it and give feedback. This was immensely helpful for me because it allowed me to 
hear what I had written as my classmates read aloud from the script. However, I was never 
satisfied with what I had completed. As the semester came to an end, I had pulled together over 
20 pages of the script, but I still was not content with my work.  

New Beginnings in New Orleans 
 Over winter break, I told myself that I would finish my script so I could work on 
producing it in the spring. As the weeks passed, I could not find a writing groove. I had lost 
inspiration, and writing felt like a chore. I got so caught up in my own mind that all my creative 
juices ran dry. However, a trip to New Orleans with my best friend and her family provided me 
with the escape I needed to finishing reading the biographies and really focus on telling 
Deborah’s story.  
 As I spent hours in a car on the way to New Orleans, I used the time to finish reading the 
two books. Although I was finding plenty of interesting facts and tidbits that I wanted to use in 
my script, I faced another problem: I could not decide how I wanted to incorporate all this 
information into a play. I spent the week in New Orleans trying to find a style that would work in 
the way I wanted to portray Deborah’s style. I could not have asked for a more beautiful city in 
which to solve this problem. As I went on history tours of cemeteries and the French Quarter and 
took in the architecture of the buildings, I slowly came up with an idea that would combine 
Deborah’s story with music and dance. However, I still had to decide how I would use all the 
knowledge I gained about her in an original play. There were so many directions I could go. As I 
revised my literature review, my plan became a bit clearer. In the city of New Orleans, I found 
new beginnings for my play, resulting in the complete scrapping of what I had written for class. I 
had much to decide as I continued my creative progress.  

As I mentioned previously, I was having trouble understanding the convoluted story of 
Deborah Sampson due to the style of Mann’s writing. I had to find out what was true and what 
was made up. In addition to that, I had to choose what would work best for my purpose of 
writing an original play.  

I then decided that it came down to me to determine who I would believe: Herman Mann 
or Alfred Young. From reading Masquerade, I learned that Young was much more interested in 
the facts about Deborah’s life, whereas Mann’s motive was to make a name for himself by 
altering Deborah’s story to meet his goal. This battle between a historian and a storyteller made 
it a bit easier for me to figure out what my style would be. As I struggled to resolve the conflict 
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between Mann and Young, I realized I had to find my own voice. However, I had to organize my 
research first.  

Review of the Literature 
 Here is a sampling of what I found in my research about theatre, gender parity, 
playwriting, and the American Revolutionary War.  

Theatre and The Revolutionary War  
Theatre is important to how a country views its history because it provides a unique, 

although dramatized, perspective on the people and events of the past. Dramatic works take 
artistic liberties, but they create a means for modern theatergoers and actors to relate to historical 
figures on a more personal level than what they can experience by reading about them. This is 
beneficial, but there are few theatrical works that exist about the American Revolutionary War 
and the country’s founding fathers. Even fewer include noteworthy depictions of the women 
involved in the creation of the nation. Women are featured in such works, but they do not play an 
integral part in the story. Instead the shows focus on the men and their accomplishments.  

When it comes to drama based on the Revolutionary War, the musical 1776 is the only 
play that has had much success in terms of popularity. However, 1776 only focuses on the 
founding father and their fictitious argument over the Declaration of Independence. There are 
only two named female characters: Abigail Adams and Martha Jefferson. As for the two of them, 
both serve only as love interests for their husbands, and they divert greatly from their true 
personalities. Therefore, there are basically no works of theatre that depict the women of the 
Revolutionary War in an accurate manner.  

On August 6, 2015, Hamilton by Lin-Manuel Miranda had its opening night on 
Broadway. Hamilton is beginning to fill that void. In the first act alone, it takes the facts about 
Alexander Hamilton and his contemporaries and spits the truth through hip hop and rap music. In 
addition, this new musical also frames the women of the story in a wonderful way that makes it 
clear that they are their own people.  

Since there is a lack of modern theatre that documents the factual events of the 
Revolutionary War other than Hamilton, it is helpful to look at the theatrical works from the era 
to understand the motivations and actions of the people of the time. For example, Mercy Otis 
Warren wrote dramatic sketches about the argument for liberty that were published in 
newspapers in order to rally people to the cause (Sarkela, 2009). These sketches led to 
propaganda plays concerning the war that both sides used to their advantage (Shaffer, 2006; 
Culp, 1965). Propaganda plays were created to inspire colonists to the American cause and to 
start the formation of an American identity (Teunissen, 1972; Reed, 2008). Pre-Revolutionary 
War literature such as pamphlets and essays aid in documenting the political and cultural 
atmosphere, but the literature and theatre of the era was especially critical in helping America 
form its identity (Detsi-Diamanti, 2004).  
Source Material for Historically Based Plays 

When writing a historically based play, some of the best inspiration comes directly from the 
writings of the actual people from history. Such sources are often the private letters of those 
living the most public lives. These people include Mercy Otis Warren, Abigail and John Adams, 
Martha Ball Custis Washington, and the mothers, wives, and daughters of the rest of the 
founding fathers. Often times, letters were the only source of information for those involved in 
the war on American and in diplomatic relations in Europe (Roberts, 2004). While many letters 
have been lost through the years, many exchanged between John and Abigail Adams still exist 
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(Martin, 1975). These primary sources, along with poems, plays, and newspapers, can be useful 
when checking facts and searching for inspiration for character development. Much can be 
learned from using such sources.  

Looking at primary sources can also provide insight to what it was like to be a woman 
involved in politics and social issues during the mid to late 1700s. This information is greatly 
helpful when deciphering where certain women stood on pertinent issues of the time, especially 
women’s place in society and politics. For example, historians have had difficulties deciding 
where Mercy Otis Warren, Abigail Adams, and Phillis Wheatley stood on feminist issues such as 
women’s rights and women’s role in society, but they can analyze their private and public 
writings to get a better idea (Cima, 2000; Markowitz, 1977; Martin, 1976; Pearson, 1975). 
Historians can get an even better understanding by reviewing the works that were anonymously 
published by women as editorials in newspapers (Verhoeven, 2009). This is helpful because 
women were better able to give their true opinions on matters while protecting their reputations 
by hiding behind a mask of anonymity. 
Women in the Revolutionary War  

While primary sources are helpful in developing characters, it is also useful to research other 
sources for information on people whose correspondence did not surviveover the centuries. This 
becomes difficult because so much about women in the Revolutionary War is focused on the 
feminine sphere of domesticity. It was not until Elizabeth Fries Ellet researched and wrote The 
Women of the American Revolution in 1848 that women even began to be recognized for 
masculine efforts (Casper, 1992). These women include the wives of those not involved in 
politics, women of color, and women who acted as soldiers (Cometti, 1947; Kaplan, 2005; 
Lombard, 2005; Newman, 1976; Philip, 2010). Their contributions are important to know about, 
but they do not always receive proper recognition.  

This lack of recognition shows that it is essential to research the efforts that women of all 
walks of life made during the Revolutionary War. That way, a historically based play can focus 
on what really happened and fill in such gaps. For example, women were to thank for much of 
the fundraising for the troops that needed to fill a void that the congress could not afford. Ladies 
in Philadelphia began a countrywide campaign to raise funds for the troops to receive some 
luxuries, such as extra clothes and blankets and food to celebrate the holidays (Arendt, 2014). 
Other women took to the home front and marched with the men as the camps moved around the 
country. Some worked as spies. Even some disguised themselves as men so they could fight for 
liberty (Roberts, 2004).  
Playwriting Styles 

It is essential to know different styles of writing and theatre in order to find the one that will 
best fit the subject material of the soon-to-be-written play. Without an idea for structure, source 
material remains just that. It must be transformed into a style of writing that makes it interesting 
for audiences. Theatre can be educational for students with visual or kinesthetic learning styles, 
so historically based plays can have even more value when paired with the right style (Faust, 
1995). However, it is important to analyze the issues with the different styles of theatre to 
ascertain which is the best for the subject matter (Meski, 2009).  

In addition to suiting the subject matter, theatre styles should also cater to the audience. 
While much of acting is based on action and reaction, sound is also important. Therefore, the 
traditional masculine style of telling the story in chronological order and through set pieces and 
set changes may not always be the best option. Instead, boundaries can be pushed to find more of 
that drama and emotion that may hide inside historic events and people. This anti-Aristotelian 
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style stems from Bertolt Brecht, and it deviates from the traditional style to make people think 
(Gassner, 1952).  

Not all theatre has to depend on action. Instead, it can also rely on the words of the story. 
Readers theatre takes this idea and combines it with traditional theatre to create a style that lets 
the audience be more involved with the story because they are called upon to be a part of the 
story while focusing more on the literature (Witt, 1966). Readers theatre calls for different means 
of production than conventional theatre, but it can be just as effective at connecting the audience 
to the story (Shepard, 1994). This style is also better at including all audience members because 
it allows for the deaf to be more involved while not having to look away from the action to watch 
an interpreter (Zachary, 1984).  

The greatest challenge playwrights face while crafting plays inspired by history is writing a 
story that stays true to the facts while also making it interesting and relatively fast-paced so as to 
fit the needs of a dramatic work. In order to do this, researching the people, places, and culture is 
vitally important.  

The Road to Revolution 
After completing my literature review for the final time, I tried applying what I had 

learned to my writing.  I tried multiple dramatic styles, but could not find one that I really liked. 
Everything felt too heavy-handed or cheesy. I had all these ideas of adding in music and dance 
and cool lighting effects in order to tell Deborah’s story through special effects, but my dreams 
were too big for my means. As I started over for the third time, I realized that I needed to find 
some support. I could not go through the creative process on my own. If I did not have anyone 
else on board, I would not be able to actualize anything.  

I had already attended a couple meetings of the Women’s History Month programming 
committee and we knew that the show should go up in March to coincide with Women’s History 
Month. With this deadline, I knew I needed help quickly. One evening, I ended up talking with 
John Locke in his office for over an hour about a myriad of theatre related business. I confided in 
him that I could not find a way that was working for what I wanted to do with my play. In order 
to give me some guidance, John told me that Student Life could help me plan the event and 
secure a space. I also sent John what I had been working on. He suggested that I change the 
script by adding a narrator to speed up the storytelling and make it more educational. This was a 
lot different than anything else I had tried, and I was not sure how I felt about it. However, I 
figured it was worth a short.  

By the end of January, I completed the first full draft of the script. It was 42 pages long 
and included a third party narrator. I was glad it was done, but I was not satisfied with the end 
product. I sent the document to my closest friends and family members, but I was not receiving a 
lot of feedback that was helping me highlight the issues I was having. Thankfully, Dr. John 
Lawson extended his playwriting expertise to me. As I set up a workshop with Freedom Players, 
Dr. Lawson read through the first draft. The nitty-gritty part of the creative process was about to 
begin.  

The Rehearsal Process 
In February, I held a workshop that doubled as mock auditions at a Wednesday night 

Freedom Players meeting. I knew that the members of Freedom Players would be my best bet for 
finding actors as the Colonial Theatre’s mainstage production of Romeo and Juliet would be 
rehearsing at the same time. I went through my script and picked out scenes that I really needed 
to hear spoken aloud. At the meeting, I assigned those scenes to the actors in a bunch of different 
combinations. Through this experience, I was able to hear and see what worked and what did not 
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work. At that workshop, I also asked people to sign up if they would like to be a part of the 
staged reading. Up until that point, I did not really know how many actors I would have to work 
with, and that was somewhat keeping me back from fully committing to the script. With a solid 
number in hand, I was able to tailor the script to fit the actors.  

Shortly after that workshop, Dr. Lawson sent me his edits to my script. I finally found the 
criticism I needed. Dr. Lawson could tell what I was struggling with, and he knew how to 
address the problems. Through his suggestions, I was able to whittle the script down from 42 
pages to 19. With that and the cast, I could finally commit to a style. By the end of February, I 
edited the script to have a mainly masculine structure but with the addition of feminine 
flashbacks. Starting in 1802 with Deborah Sampson Gannett and her family, the play progressed 
to meet the Paterson family as Deborah embarked on her lecture tour. After setting the scene, the 
storytelling was able to implement the flashbacks to recount Deborah’s experiences leading up to 
and following enlisting in the Continental Army in the American Revolutionary War. To act this 
out, we used a split stage device. Mrs. Gannett and the Patersons took over stage right while 
Deborah Sampson in 1782 inhabited stage left. However, I will get more into detail concerning 
the staged reading in the next section.  

To prepare for the staged reading, I had to set up a rehearsal schedule. At the time, I was 
already in rehearsals for productions of Jesus Christ Superstar and The Mousetrap, so time was 
scarce. The cast and I held a read through the Sunday before the production, which also 
happened to be the very last day of spring break. Not everyone could be there, but it was helpful 
to get everyone familiar with the story and their characters. At the end of the read through, I 
instructed the actors to think about their characters throughout the week.    

The Staged Reading 
March 19, 2016 was the date of the staged reading. That morning at 6:30, a few other 

members of the cast and I had rehearsal for The Mousetrap, which had been rescheduled due to 
the staged reading. As we traveled from rehearsal in Cranberry to Moon Township, I sent out a 
group message to the cast that they could bring costumes that they thought fit their characters. 
Upon arriving on campus, I stopped by my apartment to pick up props and costume pieces in 
addition to food for the reception. By 9:30, we were at Rogal Chapel and ready to go. From then 
until noon, the cast received their blocking from me and ran through the show. At noon, we 
broke for lunch and then met back up at Rogal in time for the 1:30 reception. In addition to what 
I baked at home, the wonderful ladies of Women in Business brought refreshments as a result of 
the kindness of Megan Waleff. By 2:00 the audience members were in their seats, and I began 
my opening remarks. The actors told the story beautifully, and everything went well. For once, I 
was satisfied with the script and the process.  

Future Plans 
Since the staged reading, some people have asked me if I have any plans for doing 

anything more with the play. Although I love Deborah’s story, I feel as though I have done all I 
can with it. While it would be wonderful to see my dream production mounted with all the lights 
and fanfare, I think it has run its course. As I move on, I may challenge myself some more in the 
realm of creative writing, but I do not see this becoming a constant hobby. This play is just one 
of many ways that Deborah’s story has and will be told.  

Conclusion 
From this experience, I have learned that writing an original work demands having 

complete control over it. Instead of taking that control from the very beginning, I let it get away 
from me. That mistake caused me to lose time in getting the play to where I wanted it to be. Do I 
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have regrets? Sure. Did I learn from them? Absolutely. Even with all the trials of this experience, 
I have grown because of it. I have learned that research is important, but so is imagination. That 
is a piece of advice I offer to future creative project crusaders. Control and direction and 
imagination are vitally important to having a successful project. However, that is not all. There is 
also much value in asking for help. I floundered for so long because I was trying to tackle this 
huge task without any help. Perhaps that stems back to what I found about women in the arts. If 
women do not have the support necessary to break into the business, then they will not be as 
successful as they could be. Breaking through those barriers is not something that is easily done. 
Just as Deborah Sampson became the heroine of her own story, so must the women of today. 
Women can do anything that they want; they just need guidance, encouragement, support, and 
freedom to do so.   
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Abstract 
Stroke is prevalent throughout the United States. Upper limb hemiparesis, or muscle weakness, 
often occurs after a person suffers a stroke. This analysis looks at the level of effectiveness that 
three interventions may have in helping stroke patients regain the use of affected limbs: 
constraint-induced movement therapy, noninvasive cortical stimulation, and the use of virtual 
reality. Constraint-induced movement therapy involves restraining the unaffected limb so the 
patient uses the stroke-affected one. Noninvasive electrical stimulation uses electromagnets to 
stimulate either certain parts of the brain or the stroke-affected limb. Researchers create their 
own virtual reality devices so patients become more engaged during therapy. Ebsco and Google 
Scholar were used to find appropriate articles. In the end, 15 articles were analyzed and 
evaluated. All interventions show promise in improving motor coordination but further research 
is required to determine how much of an impact they have.  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



18 
 

Introduction 
In the United States, about 800,000 people suffer from a stroke every year (Go et al., 

2013, p.140). Of those 800,000, over half are above the age of 65 (Go et al., 2014, p.139). About 
50% of stroke patients in the United States suffer from some type of paresis, or muscle weakness 
in one or multiple parts of the body (Go et al., 2014, pp. 140, 146). Having a stroke, or a 
cerebrovascular accident (CVA), can be devastating to the patient. In the past, therapists would 
teach their patients how to perform activities of daily living without using the limb that they were 
unable to use. However, through a lot of dedication and hard work, researchers have been able to 
develop interventions that allow people who have been affected with paresis regain some, if not 
almost all, function and feeling in the affected limb or limbs. Some of the interventions that have 
been examined require the use of highly sophisticated machinery while others only require a 
simple restraint.  

In order to find what rehabilitations will help patients with a certain stroke trauma, this 
paper will analyze several rehabilitation interventions that therapists have used to help elderly 
stroke victims with hemiparesis and determine their effectiveness based on previous studies. The 
three interventions that will be analyzed are Constraint-Induced Movement Therapy, noninvasive 
electrical stimulation, and virtual reality devices. 

Method 
A meta-analysis that used systematic review and Analysis of Variances was undertaken 

in order to find out how much of an effect each of the rehabilitation interventions had on the 
participants in each study. 
Search strategy 

To find articles that would fit the criteria, key search terms were used. See Table 1 for 
search terms used. The databases searched included EBSCOhost and Google Scholar. 
Additionally, two literature review articles were searched for any studies that the inclusion 
criteria. 
Table 1. Key Search Terms 
Stroke OR CVA OR “cerebrovascular accident” OR “cerebrovascular disease” 
AND 
Elderly OR “Over 55 years old” 
AND 
“Upper-limb hemiparesis” OR “Upper-limb weakness” or “Upper-limb paresis” 
AND 
“Constraint-induced movement therapy” OR “Noninvasive cortical stimulation” OR tDCS OR 
NMES OR rTMS OR “Virtual reality” or “Virtual reality devices”  
Inclusion/ exclusion criteria 

In order to be eligible for inclusion into the analysis, the studies had to look at one of the 
three types of rehabilitation interventions that were previously chosen: Constraint-induced 
Movement Therapy, noninvasive electrical stimulation, or virtual reality. If the study did not on 
an intervention that could fit into one of these three categories, it was not included. If the study 
were to fit into one of the three categories, it had to fit certain criteria. Since Constraint-induced 
Movement Therapy is a specific type of intervention, only a study that used the constraining mitt 
or sling could fit into this category. In order for a study to fit into the noninvasive electrical 
stimulation category, the study had to utilize external electrical stimulation that is under 6 Hertz 
of stimulation frequency in the cranium and 50 Hertz of stimulation frequency on the affected 
area. The stimulation can either occur on the stroke-affected limb or the cranium. In order for a 
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study to fit the virtual reality category, the study must include a device that uses some sort of 
technology to simulate an environment that is different from the environment that the patient is 
currently in. Examples of the environment change include being underwater, in a grocery store, 
or outside.  

All of the studies used had to be published by 2010 to keep the research as up-to-date as 
possible. Additionally, the studies had to be written in English and peer-reviewed. However, if 
the study was translated into English, that was also acceptable. To be eligible for this analysis, 
the studies had to focus on the effects the interventions had on upper-limb hemiparesis and not 
lower-limb paresis or trunk weakness. If the participants had either of these other afflictions, the 
study could still be included, as long as the study focused on their upper limbs. In order to keep 
the data consistent, the average age of the participants in all of these studies will be greater than 
55. 
Critical appraisal process 

To ensure that each study is appraised without bias, the Critical Appraisal Skills 
Programme (CASP) was used to determine the validity and clarity of each study. This tool was 
chosen because the questions asked by this tool are straightforward, ensuring that the study is 
valid, clear, and precise (CASP 2013). Any study that did not satisfy at least six of the seven 
criteria was excluded from the analysis. Additionally, the studies had to successfully fulfil the 
“Are the results of the study valid?” and “Are the results believable?” sections or else they would 
be excluded from the analysis. See table 2 for an overview of the studies that remained in the 
analysis after the appraisal. 

Table 2. Critical appraisal of studies using CASP 

Study Are the results 
of the study 
valid? 

Did the 
authors 
address the 
question? 

Were the 
cases 
recruited in 
an 
acceptable 
way? 

Were the 
controls 
selected in 
an 
acceptable 
manner? 

Was 
exposure 
accurately 
measured 
to 
minimize 
bias? 

Have 
confounds 
been 
accounted 
for? 

Are the 
results 
believable? 

        
Abdullahi, 
Shehu, & 
Dantani 

Yes Yes Yes Can’t Tell Yes Yes Yes 

Cha et al. Yes Yes Yes Yes Yes Yes Yes 
Da Silva 
Cameirão et 
al. 

Yes Yes Yes Yes Yes Can’t Tell Yes 

Kakuda et al. 
(2010) 

  Yes Yes Yes Can’t Tell Yes  Yes  Yes 

Kakuda et al. 
(2011a) 

Yes Yes Yes Can’t Tell Yes Yes Yes 

Kakuda et al. 
(2011b) 

Yes Yes Yes Can’t Tell Yes Yes Yes 

Kakuda et al. 
(2012)  

Yes Yes Yes Can’t Tell Yes Yes Yes 

Kasashima et Yes Yes Yes Yes Yes Yes Yes 



20 
 

 
Assessments used 

The physical assessments that will be used to determine the effectiveness of each 
intervention will be the Fugl-Meyer Assessment of Motor Recovery After Stroke, or FMA and 
the Wolf Motor Function Test. The Fugl-Meyer Assessment determines how well a person has 
recovered after suffering a hemiplegic stroke. In order to determine a person’s level of recovery, 
the FMA assesses how well a person can perform ADLs, their functional mobility, and their 
level of pain. The FMA determines level of success in these areas by testing a person’s motor 
function, sensory function, balance, join range of motion, and joint pain. There are 113 different 
parts to the assessment, all of which are rated on a scale from zero to two. It is one of the most 
popular assessments used to assess motor impairment in stroke patients. Additionally, numerous 
studies have been able to prove that there is high interrater reliability when using the FMA 
(Peurala et al., 2012, p.209).  Because of this, there are many studies that use the FMA to 
determine the successfulness of a rehabilitation intervention.  

The Wolf Motor Function Test, or WMFT, is another upper-extremity assessment that is 
used to determine the functional capability of a stroke-affected upper limb. In order to determine 
the functional capability of a person’s upper extremities, the person will have to complete 15 
timed tasks and 2 strength-related tasks. The timed items are video recorded so a therapist can 
determine the quality of the person’s movement relative to the person’s less affected side. The 
quality of a person’s movement is determined through the speed, precision, coordination, and 
fluidity of the task performed. The person’s WMFT-Functional Ability Scale (FAS) uses a 6-
point ordinal scale that ranges from 0 (affected side not used) to 5 (normal). The maximum score 
a person can receive on the WMFT is a 75 (Duff et al. pp.436-7).   

In order to determine the level of effectiveness of each intervention, either the FMA 
scores or the WMFT times of the studies will be analyzed. If the FMA score improves by more 
than 7.5% after the patient completes the intervention, then the intervention in this study will be 
considered effective. If it is less than 7.5%, then it will be considered ineffective. If the WMFT 
score improves by more than 45% after the participants complete the intervention, then the 
intervention will be considered effective. If it is less than 45%, then it will be considered 
ineffective.  

Results 
The search yielded 50 different studies that could fit into one of the three categories 

included in the analysis (Constraint-induced movement therapy, electrical stimulation, or virtual 
reality). Of the 50 studies originally found, 30 worked solely with people who were over the age 

al. 
Kiper et al. Yes Yes Yes Yes Yes Yes Yes 
Koyama et al. Yes Yes Yes Can’t Tell Yes Yes Yes 
McCall et al. Yes Yes Yes Can’t Tell Yes Yes Yes 
Nair et al. Yes Yes Yes Yes Yes Yes Yes 
Page, Murray, 
& Herman. 

Yes Yes Yes Can’t Tell Yes Yes Yes 

Shin, Ryu, & 
Jang 

Yes Yes Yes Can’t Tell Yes Yes Yes 

Şik, Dursun, 
Dursun, Sade, 
& Şahin 

Yes Yes Yes Yes Yes Yes Yes 
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of 55. Of the studies that used the elderly population, only 15 were included into the final 
analysis because the studies selected actually tested the effectiveness of the intervention. 
Constraint-Induced Movement Therapy 

Since the late 1990’s, therapists have used Constrain-Induced Movement Therapy to 
better a person’s ability to use their stroke-affected limb (Wells 2013 p. 10). Constraint-induced 
movement therapy, or CIMT, is a rehabilitation intervention that promotes the use of the affected 
limb by restraining the unaffected one. This form of therapy has been shown to help a stroke 
patient regain motor coordination in the stroke-affected limb. According to Rinske Nijland et al. 
(2013), constraint-induced movement therapy involves placing a constraining mitt on the 
unaffected upper limb and using the affected one to perform repetitive tasks during each therapy 
session (p. 2). In addition to using the mitt during therapy sessions, patients are advised to use 
the mitt for about four hours a day when they are not in therapy (Nijland et al., 2013, p. 3). This 
intervention has been studied extensively and has shown a great deal of promise, especially with 
the elderly stroke patient demographic. Peurala et al. (2012) performed a meta-analysis of studies 
that were conducted from 2005 to 2011 and almost all of the studies showed that patients who 
were given constrain-induced movement therapy improved more than those who did not.  

There are numerous studies that investigate different aspects of CIMT, such as how many 
hours an elderly patient should go through therapy on a weekly basis. Page, Murray, and 
Hermann (2011) conducted a study where the participants went through constraint-induced 
movement therapy and then were tested three months later. In the original CIMT sessions, 
participants received 30 minutes of one-on-one therapy three times a week. In these sessions, the 
therapists used shaping to teach the participants how to perform certain tasks with the stroke-
affected limb. Tasks the therapist worked on included grasping, writing, and reaching. 
Additionally, the participants were required to have their unaffected limb restrained for five 
hours five days a week. The patients were retested to see if their upper-limb motor functions had 
decreased since going through therapy. The results showed that the participants’ motor functions 
had actually improved since going through constraint-induced movement therapy (Page, Murray 
& Hermann, 2011, pp. 591-592). The average FMA score change that the patients had after three 
months was 18.1%. This means that the study was effective. 

In another study, McCall, McEwen, Colantonio, Streiner, and Dawson (2011) 
investigated the feasibility of putting an elderly stroke patient through a rigorous therapy, which 
included two hours of therapy with an occupational therapist and using the restraint an additional 
four hours per day for two weeks. The average age of the participants was 82 years old so the 
participants were at the upper range of the elderly population. All participants went through two 
hours of therapy and additional time wearing the constraining mitt. The study showed that the 
participants were able to use the restraint for six hours per day and that it did help them regain 
the use of the affected limb (McCall, McEwen, Colantonio, Streiner, & Dawson, 2011, pp. 412-
416). The average WMFT score change that patients had was 49.2%. This means that the study 
was effective. 

Another study that tested the feasibility of using CIMT with the elderly population was 
conducted by Abdullahi, Shehu, and Dantani (2014). The patient had to go through two different 
rehabilitation sessions with a CIMT sling on a daily basis for eight weeks. Instead of having a 
time restraint on the sessions, the participants were required to perform certain tasks 20 times per 
session. Some of the tasks the participant had to perform included picking up and drinking from 
a cup, putting on and removing shoes, brushing teeth, and drawing circles. The WMFT score 
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change that the patient had was 77.3% higher (Abdullahi, Shehu, & Dantani, 2014, pp. 193-194). 
This means that the study was very effective. 

Most of the studies analyzed had similar treatment sessions and out-of-sessions restraint 
periods. However, the amount of time spent in treatment sessions and restraint periods varied 
greatly. On average, the participants were about 64 years of age. Additionally, the average 
improvement made by each study was 48% so constraint-induced movement therapy would be 
considered an effective method based off of the parameters established. 
Noninvasive electrical stimulation 

Recently, scientists have begun studying how stimulating parts of the brain can affect the 
brain of a stroke victim. Research has shown that the use of low levels of electricity in the brain 
of stroke victims may help them regain the use of the affected limbs. According to Ayache et al., 
using both repetitive and current stimulation may improve the motor functions of a stroke victim 
(2012, p. 949). One type of electrical brain stimulation that has been used and tested in the past 
five years is call repetitive transcranial magnetic stimulation, which is also called rTMS. rTMS is 
the use of an electromagnet to send low frequency pulses through a part of the patient’s brain. In 
order to send the low frequency pulses, the researcher or therapist will place a device with 
electromagnetic coils over the part of the brain that was not affected by stroke (Kakuda et al., 
2011a, pp. 1-3). 

In one study on rTMS, Kakuda (2010) tested the feasibility of using rTMS in stroke 
patients. In this study, 5 patients with upper-limb hemiparesis were hospitalized for 6 days to 
receive 10 treatment sessions. Treatment sessions included 20 minutes of 1 Hz rTMS treatment, 
60 minutes of intensive CIMT occupational therapy (which included shaping and repetitive task 
practice), and 60 minutes of self-training. With the self-training session, the patients were 
instructed to practice the same techniques that they learned while in one-on-one training with an 
occupational therapist. This study showed that there were no adverse side effects of using rTMS 
with stroke patients (Kakuda et al., 2010, p. 804). In this study, the average percentage change in 
the participants’ FMA was 11.7%. This means that the study was effective according to the 
parameters set. 

Kakuda’s (2011a) next study showed that there was a reduction in the spasticity of 
participants who went through rTMS in addition to standard occupational therapy. In this study, 
39 post-stroke participants with spastic upper-limb hemiparesis received 22 1 Hz rTMS sessions 
within a 15-day period, each lasting 20 minutes long (Kakuda et al., 2011a, p. 497). In this study, 
the average percentage change in the participants’ FMA was 12%. This means that the study was 
effective. 

The third study Kakuda was involved in tested and proved the safety of 6 Hz primed 
rTMS in stroke patients. In order to prove the safety of 6 Hz, the researchers hospitalized 11 
patients with upper limb hemiparesis caused by stroke for 15 days. During the 15-day 
hospitalization, patients had 30 minutes of 6 Hz rTMS sessions, 60 minutes of one-on-one 
therapy with an occupational therapist, and 60 minutes of self-training 6 days a week (Kakuda et 
al., 2011b, pp. 366-367). In this study, the average percentage change in the participants’ FMA 
was 7.8%. This means that the study was effective according to the parameters. 

In a multi-center study that Kakuda led, researchers tested how rTMS combined with 
standard occupational therapy would affect stroke patients’ ability to use their stroke-affected 
upper limb. The researchers placed 204 patients in a 15-day therapy program where the patients 
would receive 20 minutes of rTMS and 120 minutes of intensive occupational therapy twice a 
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day, 6 days a week (Kakuda et al., 2012, pp. 2-4). In this study, the average percentage change in 
the participants’ FMA was 9.0%. This means that the study was effective. 

In another study, rTMS was combined with neuromuscular electrical stimulation, or 
NMES. Like rTMS, NMES involves electrical stimulation but the person receives the electrical 
stimulation on the affected limb. In this 2014 study, Koyama et al. tested the effectiveness of the 
both treatments simultaneously on fifteen patients. The subjects received two electrical 
stimulation sessions a day, six days a week for two weeks. During the NMES sessions, the 
participants received 50 Hz stimulation frequency on the affected limb. During the rTMS, 
sessions, participants received 1 Hz stimulation frequency on the hemisphere of the brain that 
was not affected by stroke. After each session, the participants would go through one hour of 
intensive motor training (Koyama et al., 2014, pp. 364-65). In this study, the average percentage 
change in the participants’ FMA score was 18.5%. This means that the study was effective.  

A different type of cortical stimulation that is also being tested is transcranial direct 
current stimulation, or tDCS. Instead of using repetitive pulses to stimulate the brain, a steady 
current from an electromagnet is used. (Ayache et al., 2011, p. 2). For a majority of studies, the 
tDCS can either be anodal or cathodal. With anodal tDCS, the patient receives stimulation on the 
stroke-affected side of the brain that will excite neuronal activity. With cathodal tDCS, the 
patient receives stimulation on the affected side of the brain that will inhibit neuronal activity.  
Cathodal tDCS is normally used for other conditions, such as Parkinson’s disease and chronic 
pain, that occur due to overstimulation of certain parts of the brain. Anodal tDCS is theorized to 
help stroke patients because it stimulates and excites parts of the brain that were injured from 
stroke (Johns Hopkins Medicine 2015).  

Cha’s et al. (2014) study showed that patients who used tDCS showed a significantly 
higher recovery in the function of the affected limb than those who did not use it.  Participants in 
this study received 30 minutes of basic rehabilitation five times a week for four weeks. However, 
the participants in the experimental group received tDCS for 20 minutes five times a week in 
addition to basic rehabilitation for the same period of time (P. In this study, the average 
percentage change in the experimental groups’ FMA was 139.8% while the control group’s 
average percentage change was 31.4%. This means that the intervention was effective.  

Nair, Renga, Lindenberg, Zhu, and Schlaug (2011) had similar results in their study. 
Participants in this study were randomly assigned into either the experimental group or the 
control group. All participants went through 30 minutes of occupational therapy while receiving 
either sham or real tDCS for five consecutive days (. The average percentage change in the 
experiment groups’ FMA score was 14.0% while the control group’s was 5.3%. This means that 
the intervention was effective in this study.  

In another study, it was proven that tDCS was also effective in patients who suffered 
from hemiparesis. In this study, six participants had 10-20 electrodes placed on the unaffected 
side of their brain. Participants were then subjected to three hour-long sessions that only had ten 
minutes of tDCS. Each session was at least two days apart from the others (Kasashima et al., 
2012, pp.267-68). The average percentage change in the participants’ FMA score was 53.6%. 
This means that the intervention was effective in this study. 

A different type of tDCS that has been recently tested is bihemispheric anodal-cathodal 
tDCS. In this type of electrical stimulation, a person will receive both an excitatory anodal 
stimulation and an inhibiting cathodal stimulation. In Şik, Dursun, Dursun, Sade, and Şahin’s 
2015 study, 36 patients went through anodal tDCS, bihemispheric anodal-cathodal tDCS, or 
sham tDCS. Patients were between 55 and 67 years of age. All 36 patients went through 15 
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rehabilitation sessions in three weeks that started off with 20 minutes of sham tDCS, 20 minutes 
of anodal tDCS, or 40 minutes of bihemispheric anodal-cathodal tDCS in addition to 
conventional occupational therapy. The conventional therapy sessions lasted for 2 hours and 
included range of motion, strengthening, grasping, and grip-releasing exercises (pp. 322-23). The 
average WMFT score change that the anodal tDCS patients had was 94.0% and the average score 
for the anodal-cathodal tDCS patients was 31.0%. This means that both the anodal and anodal-
cathodal tDCS was effective. 

In general, the FMA and WMFT scores indicate that anodal tDCS is the most effective 
form of noninvasive electrical stimulation. However, this may be due to the fact that Cha et al.’s 
and Şik, Dursun, Dursun, Sade, and Şahin’s study’s had very high percentage changes in the 
patient’s scores while the other studies did not. 
Virtual reality devices 

Since virtual reality devices have become popular in the consumer market, researchers 
have both used virtual reality devices that are available in the consumer market and developed 
their own devices to improve the rehabilitation process. This technique has shown to engage the 
patient more than tradition rehabilitation would.  

In addition to using virtual reality devices that have been used for recreational devices, 
there have also been devices specifically created to help rehabilitate patients with hemiparesis. 
One virtual reality device that is being tested is the Virtual Reality Rehabilitation System, or 
VRRS (Kiper et al., 2014, p. 2). In Kiper et al.’s 2014 study, 46 elderly stroke patients were 
randomly placed into either a traditional rehabilitation program or the VRRS program two hours 
a day, five days a week, for four weeks. The VRSS consists of a PC workstation, a 3D motion-
tracking system, and a LCD projector that projects scenarios onto a screen. The 3D motion-
tracking system was connected to a ball that the patient could hold onto to perform the tasks 
given to them by a therapist, who controlled the program through the PC workstation. Once the 
therapist had an understanding of how well the patient had control of their paretic limb, they 
could then set the difficulty of the task given to the patient. Once the patient mastered the simpler 
task, they would then move on to the more difficult task until they either mastered all of the tasks 
or the four-week period had ended (Kiper et al., 2014, pp. 2-3). The average percentage increase 
in the participants’ FMA scores was 10.8% in the VRSS group and 4.8% in the traditional 
rehabilitation group. This means that the experiment was effective. 

One example is the Rehabilitation Gaming System, or RGS. This device has four 
elements: a vision based Analysis and Tracking System (AnTS), gloves to track the patient’s 
movements and copy them onto the screen with an avatar, a Personalized Training Module 
(PTM) that determines the difficulty of the task, and the virtual environment where an avatar 
mimics the participant’s. Some tasks that they perform include grasping, throwing, and placing. 
In order to both calibrate the device to the participant’s hands and take baseline measurements of 
the participant’s upper-extremity functions, they will be prompted to move their arms in random 
sequences to specific places on the table. By performing the calibration, the AnTS can detect the 
participant’s range of motion and speed, which will be used to determine the baseline difficulty 
for all of their tasks in the PTM (da Silva Cameirão, Bermúdez I Badia, Duarte, & Verschure, 
2011, p. 289). The patients were split into three groups: a group that did standard occupational 
therapy, a group that used a gaming console as a part of treatment, and a group that used the 
RGS. The two groups that didn’t use the RGS were combined to become one control group in 
regards to the data. All three groups went to therapy 3 times a week for 20 minutes over a period 
of 12 weeks. (da Silva Cameirão, Bermúdez I Badia, Duarte, & Verschure, 2011, pp. 209-291). 
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The average percentage change after 12 weeks of treatment in the RGS group was 123.2% while 
the control group 174.1%. Additionally, after 12 weeks without treatment, the control group’s 
scores dropped down to a while the RGS group’s average only went down to 108.7% 
improvement. This means that the experiment was very effective but not as effective as the 
combined control. 

A device similar to the RGS is RehabMaster™. Instead of using gloves to track a 
patient’s movements, their entire body is tracked using a motion sensor (Shin, Ryu, & Jang, 
2014, p.18). RehabMaster™ is also able to track the patient’s progress and tailor activities based 
on their individual needs (Shin, Ryu, & Jang, 2014, p. 20). This device has different games that 
can be altered by the therapist to focus on areas that the patient needs to work on, such as hand-
eye coordination, endurance, and range of motion. In the game Underwater fire, the patient has 
to both of their limbs to target the fish that are on the screen. The size of the fish and speed in 
which they moved is determined by the occupational therapist. The occupational therapist can 
also set the game to where the patient has to use their stroke-affected limb. In the game 
Goalkeeper, the patient controls a goalkeeper’s hands and has to catch balls that are thrown at 
them at a speed that the occupational therapist decides. Much like the previous game, Bug 
hunter, requires the participant to catch moving targets at differing speeds. However, the bugs 
that the participant has to catch move at differing patterns instead of balls being thrown at 
different places in the screen. Finally, the Rollercoaster game requires the participant to imitate 
the postures on the screen that simulate riding a roller coaster. The difficulty of the postures and 
the speed of the game are determined by the occupational therapist. In order to determine the 
skills the patients needed to work on, the researchers had individual and group studies once a 
week for six months with the patients, occupational therapists, and psychiatrists. After the six 
months of meetings with the user groups, the patients then went through 20-minute sessions with 
the RehabMaster™ twice a week for two weeks (Shin, Ryu, & Jang, 2014, p. 5). The average 
percentage change in the participants’ FMA scores was 29.7%. This means that the experiment 
was effective. 

Overall, the scores between all of the virtual reality devices varied significantly. On 
average, the percentage change was 40.8% but the average was raised significantly by da Silva 
Cameirão, Bermúdez I Badia, Duarte, & Verschure’s study. Their high percentage change may 
be due to the fact that the study took place over a period of 24 weeks as opposed to the other one 
that took place over a period of fewer weeks. Additionally, the results from the study that raised 
the average showed that the control group did better in the long run than the experimental group. 

Critique of the Studies 
CIMT is the most developed intervention so there are many studies that have been 

performed as opposed to interventions that only have one or two research studies, such as 
RehabMaster™. Additionally, many of the virtual reality devices had very small participant sizes 
which could skew the data. However, it is difficult to have very large participant sizes for these 
studies because the researchers have very specific requirements for the study and the researchers 
don’t have enough resources to provide treatment for dozens of participants. 

Another limitation that occurred with many of the studies was that there was not a control 
group. This often occurs because the studies have small participant sizes since the researchers 
have few resources. Additionally, several of the studies that were used in the analysis were not 
originally written in English so they were translated, which can cause errors due to translation. 
However, many of the studies completed in the analysis were not originally written in English 
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because there are more researchers outside of English-speaking countries doing research on the 
three interventions analyzed. 

Review Limitations 
Since many of the interventions discussed in the analysis are relatively new, there are not 

a lot of studies on them. Because of this, the analysis cannot definitively say that any of these 
methods are more effective than standard rehabilitation interventions. Additionally, the entire 
analysis was completed by one person so some bias may have occurred while doing subjective 
appraisals. However, the analysis was reviewed prior in order to reduce bias. Also, only 16 
studies were analyzed, which can mean that the statistics insignificant. This occurred because 
there are a limited number of studies that fit the criteria that was established for this analysis. 
Another reason that a smaller number of studies being analyzed may have occurred is that each 
article was selected and analyzed by one person instead of having the articles reviewed by a 
computer person.    

Discussion 
The goal of this review was to determine how well three categories of rehabilitation 

interventions increase the use of stroke-affected upper-extremities in elderly patients with 
hemiparesis by using the current literature. The three intervention categories discussed have 
merits to them and show that they have potential in giving elderly stroke patients control of their 
stroke-affected upper-limb again. Additionally, there are other debilitating injuries and diseases 
that may find these interventions just as useful as elderly stroke patients. For example, the 
RehabMaster™ could be used by children with a brain or spinal cord injury that affected their 
trunk or upper limbs without having to create new games. By doing this, the younger children 
may be more engaged in their rehabilitation than before.   

Conclusion 
All of these interventions seem to show some level of effectiveness with elderly stroke 

victims with upper-limb hemiparesis. However, there are definitely some interventions that show 
higher improvement than others. Overall, constraint-induced movement therapy had the highest 
percentage change in the participants’ FMA or WMFT scores but there may be some limitations 
in the other studies that may have impacted the score. However, the change in scores indicates 
that there should be further research on all of these interventions. 
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Abstract 

For my thesis, I have fully embraced the concept of a creative project and created a feature film 
titled Level Up.  TV/Video production is my concentration of study, so it’s only fitting that I go 
this route.  I started working on this movie over a year and a half ago (at the time this paper was 
written) as a semester long project in my screenwriting class.  In this paper I plan to document 
the full process of creating a full-length feature film; from writing the screenplay to exporting 
and premiering the finished product.   My hope is to give readers a look into a process that is 
generally hidden from the public eye and to maybe even inspire students considering doing a 
creative project of their own, be it a movie, play, novel, painting, or even a fully produced 
Broadway musical. 
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Introduction 

So you’ve got a great idea for a screenplay; you’ve even started writing it.  It’s amazing! 
The flow, the imagery, the subtle symbolism and the witty one-liners.  Spielberg has nothing on 
this.  Tarantino? Hack.  This is the Citizen Kane of our time you have in your head (if Citizen 
Kane was actually good).  The only question now is this: Why aren’t you making it?  
Filmmaking is generally considered an expensive endeavor.  According to IMDB, the budget for 
Batman V Superman: Dawn of Justice was a little over a cool $250 million.  That being said, 
there is almost nothing stopping you from turning your amazing screenplay into a fully formed 
movie.  Do you own a smartphone? Congratulations, you have both an HD camera and a decent 
microphone.  Editing software like iMovie and Windows Movie Maker are free and easy enough 
to use.  Should you find yourself with access to your university’s full inventory of camera 
equipment and cutting edge editing software, even better.  The point is that anybody who wants 
to make a movie can do so with incredibly little strain on their wallet.  This was the foundation 
of Level Up.  I knew that I had the resources to make a film.  All I had to do was make it.  To 
grossly oversimplify things; I made it, and now we’re here.  However, this is a thesis, and we can 
hardly leave it at that.  I hope, dear reader, that you don’t mind the more conversational tone I’ve 
taken with this paper, but all things considered, this is not your run-of-the-mill research paper.  
Think of it more as a running commentary on the process that went into creating Level Up.  The 
purpose of this is twofold: To record my experience with this wholly unique (to me) endeavor, 
and to hopefully provide a learning experience for students who may wish to create a similar 
project.  After all, nothing quite like this has been done before, at least not here at Robert Morris 
University.  So with that in mind, (as most stories do) let us start at the beginning.   

Getting Started 

While making Level Up was my thesis project, its creation started long before I took 
Research Methods.  I had known I wanted to make a movie for my thesis ever since I learned 
that creative projects were an option.  This idea gestated in the back of my mind for some time 
before actually taking any semblance to a screenplay.   
 The actual concept that became Level Up didn’t come to me until the start of my junior 
year.  I took a screenwriting class with my future project advisor Melissa Martin.  In this class, 
we had one overarching, semester-long assignment: write a screenplay (or at least start one).  
That’s when I remembered that killing multiple metaphorical birds with a single metaphorical 
stone was a thing that I could do in this situation.  With that in mind, I started writing, knowing 
that what I started in this class would continue to evolve passed the 25 pages I needed to 
complete the assignment to the 87 pages that would comprise the script of Level Up. 
 Solidifying the concept for Level Up was an interesting process to say the least.  I had 
two very separate concepts I wanted to work with, or at least I thought they were separate at first.  
I knew I wanted to take the tropes of the “nice guy” and the “manic pixie dream girl” and smash 
them with a metaphorical hammer.  Essentially, the idea of “nice guys finishing last” and “losing 
the girl to the big jerk” annoy me (that’s another paper entirely) and I wanted to write something 
that said, “You see this trope? This trope is stupid.”  The other thing I knew I wanted to include 
in the movie was my love for the action-adventure, fantasy, sci-fi, and zombie genres.  Bearing 
that in mind, I had to find a way to mesh those two very different desires into one coherent 
script.  Thus, the idea of having the characters interact inside the digital world of video games 
was born.  I would be lying if I said this was a wholly original idea.  A web series that I greatly 
enjoy called Video Game High School has a very similar concept, and even they borrow a lot of 
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ideas from Scott Pilgrim Vs the World.  Regardless, I now had a way to integrate everything I 
wanted to integrate into the film.   

Writing and Development 

 Thus, the writing process began.  When I started Research Methods in the spring of my 
junior year, I had about a third of the script completed.  This meant I had to finish it over the 
course of class.  This is where the research aspect comes in.  I’m going to be honest with you, 
cherished reader; formal research was not the most important part of this project.  By far.  This is 
not to say it didn’t help, and as research was done I do feel compelled to include a literature 
review. 

Literature Review and Research 

 The research that I did for this project can be broken into two main categories: research 
for story and character development and research for filmmaking.  Level Up deals heavily with 
video games, as you may have guessed, and one of the key things I wanted to research was how 
video games affect college students both socially and scholarly.   
 When writing a story about college students who play video games, it’s important to 
research just what playing video games does to a student’s personality and 
development.  Whether or not video games are detrimental to students – be it academically or 
personally – has been a subject of scrutiny since video games were invented.  Some studies argue 
that video games numb the mind and destroy the ability to focus for long amounts of time 
(Burgess, Stermer,  & Burgess), while others argue they can be beneficial, as a means of stress 
management or for socialization purposes (Carlson, 2003).  For better or for worse, the vast 
majority of college students play video games to some degree (Gwinn, 2003). 
 What I learned is that nobody actually has a complete grasp on how video games affect 
people.  Essentially, it boils down to the individual.  However, one tidbit stuck out to me as being 
particularly interesting, and as a result affecting the direction I took one of the main characters: 
“excessive video game playing leads to increased aggression, especially among males.  This is 
especially prevalent when the games being played are violent in nature (Kemp, 2013).  It has also 
been found that video games are often reported as points of tension in romantic relationships, 
especially for women, who feel that their significant others spend too much time gaming rather 
than putting effort into the relationship (Ogletree & Drake, 2007).” 

 The lesson to be learned from this is that even if you think that there’s not much point to 
doing background research for a fictional story, doing some digging into character research may 
point you in a direction you wouldn’t have thought of on your own. 
 The other purpose of my research was to find ways to save money.  It goes without 
saying, but I am a poor college student.  The production budget of Level Up was exactly zero 
dollars and zero cents.  Anything that we had to pay for we paid for out of pocket, but more on 
that later.  Most of what I found was fairly self-explanatory; make sure you have a decent 
camera, get good talent, don’t write beyond your means, etc. (Kroll, 2013).  Don’t let the decent 
camera fool you into thinking you need something expensive.  An iPhone camera is more than 
good enough for making a low budget film.  In fact, it’s become almost an art form in and of 
itself to shoot on phone cameras.  A quick YouTube search will provide impressive results on 
what can be filmed on a phone if you know what you’re doing.   
 There were a few nuggets of information in the mass heap of redundancy of low-budget 
filmmaking tips that I found to be particularly helpful.  For instance, having good equipment is 
important, but what is happening on the screen is far more valuable than what the screen looks 
like, at least for an independent film.  If there is room in the budget to allocate towards good 
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equipment, high quality sound equipment should be a first priority.  Generally, audiences pick up 
on inadequate sound design before they do on visuals (Garon, 2009).  The most important factor 
to be considered when dealing with a tight budget is finding suitable actors for the 
production.  It’s easy for a director to ask a couple of his/her actor friends to help out for 
free.  While the temptation of free help is alluring, it is unlikely that the person offering help is 
right for the role, unless the director/writer specifically crafted the role for them.  Because a low-
budget film doesn’t have room for CGI or other gimmicks to bring in an audience, the actors’ 
performance has to be the driving force of the film.  This is why finding the best actor for a role 
is paramount in creating a good film (Hohnberg, 2007). 
 This is generally a good rule of thumb, and one of the reasons I opted to hold auditions 
for my cast.  However, like all rules, there are exceptions.  In my case, this is with the rule about 
budget not allowing for fancy CGI.  I am rather good at visual effects, and as such, I allowed 
myself to write more extravagant situations into my script.  The key is to know your limits, and 
write within them.  You may notice in the film that a lot of video games are spoofed, from 
Skyrim, to Left 4 Dead, to Call of Duty, to Halo, and even Pokemon.  However, Mario Kart is 
not one of them.  I knew full well that I had no means of recreating anything that resembled a 
racing game, and therefore left it out of the script.   
 With the research portion out of the way, we loop back to writing.  I finished writing the 
script over the summer of 2015.  My advisor and I went over it a couple times, granted not as 
much as I would have liked as she had been away for a good portion of the summer.  However, 
we managed to get it revised to a place I was happy with by the time filming (or principle 
photography as we say in the biz) started. 

Pre-Production 

 The script was done (for the most part).  All the characters were rounded and developed 
and the dialog and action was polished to a shine.  Now I just needed people to play the parts and 
people to help me actually shoot the movie.  Finding actors turned out to be the easier of the two 
endeavors.   
 I opted to host auditions in Massey Hall and run them in tandem with the auditions being 
held for the theatre program’s fall shows.  I made posters, sent emails, and created a Facebook 
event page.  I ended up with around 30 people show up over the course of the day to do cold 
readings (reading excerpts from the script without any substantial context).  This may seem like a 
relatively small number, but it was far more than I had anticipated.  I was afraid I would have to 
scramble and ask for outside help to fill all the roles (12 named characters, which may have been 
a bit overzealous, but it worked out).  I was relieved to receive such interest, specifically from 
freshman.  When it was all said and done, I only had to reach out to fill one role.  Everyone else 
was cast from auditions.  It was even a tough choice to pick some of the actors for the characters, 
as many of them provided excellent performances.   
 Finding a crew to help me film proved to be much more difficult.  Unfortunately, nobody 
likes to work for free, and as much as I’d like to pay people, I am a poor college student.  I 
reached out to quite a few friends as well as production classes, and almost nobody was able to 
offer their help.  Unfortunately, other people have lives, and the way our shooting schedule 
worked out, most people were unable to attend.  We filmed primarily over weekends, as that 
tended to work best for my actors.  The downside was that most of my prospective crew was 
unable to work weekends.  I wasn’t overly worried, as I was perfectly capable of shooting by 
myself with minor assistance from the actors.  This ended up being mostly how it went, and if 
this film has short-fallings (it does), I think most of them can be accredited to this.  While it’s 
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quite possible to strap a microphone to the camera and record directly from there, the quality of 
the sound tends to suffer without having a dedicated sound man.  My biggest problem with 
having to play camera man and director is that I could never direct my focus solely to one of 
those roles.  This affected mostly the latter.  I confess that I focused far more on making sure I 
got the shot than making sure what was happening in the shot was exactly what I wanted, but 
we’ll discuss that more later.   
 I also needed to secure props.  While I was able to get all of my filming equipment 
through the school, I needed to get my props and costumes on my own.  Up until this point, I had 
been able to spend exactly none of my own money on this production and I wasn’t about to start 
now.  Fun trivia fact: most of the guns/blasters you see in lower-budget Sci-Fi movies are 
actually Nerf guns painted black.  It turns out the only thing keeping them from looking plastic 
and childish is their offensively vibrant color schemes.  As it would turn out, I had a virtual 
arsenal of nerf guns in my garage just waiting for a fresh coat of spray paint.   
 I also needed medieval weaponry for my opening scene, and alas, those can’t be faked 
with a can of paint.  The good news is that I knew a guy who just so happened to have a 
stockpile of longswords, axes, and maces just lying around and was more than willing to let me 
borrow them, thus reinforcing the notion that who you know his far more important that what 
you know. 
 The last thing I needed was costumes, and this is where the slightest bit of money was 
spent.  Fortunately for us, Halloween was right around the corner and there were plenty of 
holiday stores full of props and costumes.  I had the cast largely come up with their own 
costumes.  I provided some visual aids and concepts, as well as links to some DIY Pinterest ideas 
and set them loose.  The results ended up looking fine.  Ideally, the sequel will have a budget 
with which to pay an actual costume designer, but for our purposes for this movie, everyone 
looked fine.   
 The last aspect of pre-production, and often the most overlooked, was finding locations in 
which to film.  Most of the filming would take place on campus.  As a TV/Video student, 
location permission usually isn’t an issue on campus, but just to make sure everything was 
proper and official, I cleared it with Jonathan Potts, the senior director of PR for Robert Morris.  
With that, everything was ship-shape to film on campus, but I needed to secure off-campus 
locations too. 
 As a general rule, running around with 20 people and prop guns is frowned upon on a 
college campus, nor does it look particularly good in terms of shot composition.  I needed to find 
locations off-campus to film the video game scenes.  My first choice was the abandoned lot of 
the Mills Casino/Race Track right off of University Blvd.  It was derelict and apocalyptic 
looking; perfect for what I had in mind.  But again, the issue of 20 people running around with 
guns reared its ugly head.  The visual of a squad of police cars swarming into the lot and pointing 
actual guns at us was not something I wanted to see realized.  Thus, I began the daunting task of 
getting permission to film in the lot.  The trick was finding out who exactly owned the lot.  
Unfortunately, the Mills website yielded no results, nor was Walmart (who owns the lot) any 
help at all.  I even attempted contacting the local police in a hope that I could let them know that 
we would be there and not to arrest us.  They ignored me (this became a common theme).  In the 
end, I decided we would have to forgo the lot and look for new locations.   
 Fortunately for me, I knew of a few parks near my home in Cranberry that would be more 
than suitable for our needs.  In the end, we were able to shoot all of the video game scenes in the 
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woods, fields, and parks within walking distance of my house, and thirty minutes’ driving time 
of RMU.   
 We finally had a cast, (very small) crew, equipment, props and locations settled by the 
middle of September.  Now were ready to begin filming.   

Production and Filming 

This is where the real fun started.  First off, I had around 30 people whose schedules I 
needed to work around.   We collectively decided that weekends would be best for everyone.  
Thus, a schedule was created.  I had it planned that we could shoot the entire thing over the fall 
semester and wrap with three additional weekends for make-up shoots.  Spoiler alert: we used 
every single one of those make up days.   

The first scenes we filmed were the classroom scenes.  I wanted to use one of the upstairs 
Nicholson classrooms, as they had a nice look to them and also had really good natural light.  I 
knew that the doors would be locked over the weekend, so I emailed public safety and asked for 
someone to come unlock them for us on the day of filming.  Remember how I said earlier that 
Moon Police ignored my request to film in that lot? Well campus safety did the same thing.  We 
came to the classroom on Saturday morning and found, lo and behold, the door was locked.  
Fortunately for us, Hopwood Hall was unlocked and available.  That was the good news, the bad 
news was that Hopwood Hall was huge, and I had 7 people to film that day.  Needless to say, the 
first day of class looked a little light on attendance. 

I first started getting seriously into video production in high school when I took a 
production class.  I had realized straight away that coordinating with other people’s schedules 
was a gigantic pain that I’d rather avoid dealing with.  Coupled with my knowledge of Adobe 
After Effects, I decided to laugh in the face of scheduling and planning and just play all the parts 
in my various videos myself.  It became a trademark of mine.  Unfortunately, I couldn’t do that 
with this movie (as much as I may have liked to).  Thus, I had to face one of the biggest stressors 
of producing a movie; dealing with other people.  I mentioned earlier that our shooting schedule 
allowed for three additional weekends of make-up shootings.  We managed to stay miraculously 
on track up until the last month before the semester ended.  That’s when everyone got super 
busy.  One of the drawbacks of pooling from the theatre crowd was that some of my actors were 
also in the Colonial Theatre productions.  This effectively erased one of my weekends as I was at 
the point where I couldn’t just film a different scene that didn’t require those actors.  Side note: 
one of the joys of film is that you can shoot completely out of order and assemble it correctly 
later.  This is one of the biggest throw-offs to primarily stage actors, and something we had to 
overcome, as they are used to doing everything chronologically.  I also lost the following 
weekend due to a museum trip that a few of my freshman actors were going on.  As a result, we 
were scrambling to finish filming on time.  I had saved some of the biggest video game 
sequences for last as we were still compiling costumes and props during the course of the 
semester.  Fortunately, we were able to buckle down and get everything finished on time.  One of 
my worst fears was having to continue shooting in the spring.  It would have been bad for my 
actors as they would have completely lost momentum with having over a month off, and it would 
have been bad for me as it would have eaten into my editing time (which is easily the most time 
consuming part of making a movie). 

Murphy’s Law states that if anything can go wrong, it will go wrong, and I was sure this 
would be the theme of the semester when it came to shooting.  As it turned out, this was happily 
not the case.  As they say, being a pessimist is great because you’re either right or pleasantly 
surprised.  There were mishaps of course, but nothing earth shattering.  One of the biggest issues 
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I had was towards the end of filming.  It was the last day of filming and we had about three 
sequences to shoot.  We arrived on location only to find that I didn’t have the batteries with the 
camera.  I had left them out of the camera case to charge the night before.  We had to drive all 
the way back to campus to retrieve them.  Fortunately, we were still able to film all that we 
needed to film that day, which was good, as that was the last possible day we had to film, as 
winter break started next week. 

When it was all said and done, we were able to film all 87 pages of the script within the 
semester (barely), and I was able to put together the first scene of the movie to have as a kind of 
sneak peek/progress report.  One of the most difficult things at that point was having to wait 
though winter break before I could get started on putting all the pieces we’d created together. 

Editing and Post Production 

 Do you ever wonder why it takes over a year and a half for most studios to make a 
movie? It’s because editing takes forever.  As of the time of writing this paper, I am still editing 
(although thankfully the end is in sight).  This section may get a bit technical, so bear with me.  
My software of choice is Adobe Premiere, as it offers the most flexibility in terms of letting me 
make my images look and behave exactly how I want them, as well has having a direct link to 
Adobe After Effects (the program that lets me do all the fancy-shmancy special effects).  
Interesting trivia bite: Deadpool was edited on Premiere.  The drawback of Premiere, especially 
on the school computers, is that it gets rather glitchy when a project gets too big.  Files go offline 
or missing, audio inexplicably disappears, and RAM gets chewed up, slowing it down 
drastically.  I was able to alleviate these issues a bit by utilizing nested sequences.  Essentially I 
would edit each individual scene in its own timeline.  That’s to say I would treat each sequence 
like its own individual project.  I would then put all these separate scenes together into one big, 
happy timeline.  The process of cutting up the individual clips and arranging them into a way I 
was happy with took me about a month.  In this time I also put together and released a trailer for 
the movie.  This was intended as a progress report  as well as a means of getting people excited 
about the movie. 
 One aspect of editing that often gets overlooked is the sound editing.  I attempted to get 
most of the diegetic sounds (sounds that are created in the world of the movie) recorded in 
camera, but things like laser blasts, explosions, jet noises, and all those things had to be added 
and placed individually.  I also had to place music.  In a perfect world, I would have hired a 
composer to create an original score for Level Up, but that’s just not very realistic.  Instead, I 
utilized the music library of OmniMusic, which I can use as a student of RMU.  I also utilized 
the free music library that YouTube offers.  I also had to make sure all of the audio, from music 
to sound effects to dialog were properly balanced.  If you ever find yourself watching a movie at 
home and get frustrated with having to continuously adjust the volume because the dialog is 
really soft and the action is really loud, it’s because it’s not balanced (at least not in a way that is 
pleasing or convenient for the viewer).  My hope is to avoid having that issue. 
 I also needed to color correct my footage.  If you’ve ever watched a movie and think to 
yourself “Wow! That shot is so pretty! I can’t believe that exists in real life!” you are right.  It 
does not exist.  Filmmakers often alter the colors of the video, either to make them look better or 
to create some kind of stylistic effect (i.e. everything being super green in the Matrix).   
 The last thing I do in editing, and this is by the far the most time-consuming, is creating 
special effects.  Every muzzle flash, blood spurt, explosion, laser blast, dragon fire, lightning 
bolt, spaceship, and tank had to be manually added.  If it sounds tedious to you, it’s because it is.  
I’m always amazed how much patience I have when it comes to this.  Hours fly by and hardly 
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register with me.  It’s a huge time commitment, but I find it hugely rewarded and, in my opinion, 
adds a whole new layer to the movie.   

Promotion and Distribution 

 The movie is done, now we just need people to come and watch it.  This is easily the 
most difficult section for me to invest myself in (and also why big-budget movies have entire 
teams dedicated to this aspect).  For this reason, I haven’t tried too hard to get the word out.  I’m 
hosting a premiere just on campus where I expect to have a decent amount of attendees.  To 
advertise, I’ve created a Facebook event and designed a poster to put up around campus and 
share online.  I’ve also cut together two trailers that have gone online (the first has a little over 
500 views on YouTube.  This might not seem like much but it’s about 400 more than I expected) 
and one that will go on the TVs in the cafeteria.  The tough part is scheduling time out from 
actually making the movie to create the materials needed to promote the movie.   
 While I’m planning on having a fairly humble premiere, I have plans in store for the 
future of Level Up.  Film Festivals are the name of the game for independent films, and my goal 
is to submit my movie to as many festivals as (financially) possible. Fortunately, Pittsburgh has 
become quite the hotspot for filmmakers, independent or otherwise (one of the reasons I decided 
to stay in the area for school).  I don’t expect it to win a lot, but I want to get it out there and 
maybe onto the radar of people who are in a position to advance my own career as an aspiring 
filmmaker.  If nothing else, I’ll be able to say that I made a full length movie. 

Conclusion 

 We go to college because we want to learn more about our chosen field of study.  What 
better way to learn about a field than to jump head-long into one.  One of the reasons I was 
excited about the prospect of a creative thesis project was the opportunity to just that.  The 
amount that I’ve learned about the nuances of filmmaking is mind-boggling.  Class projects can 
only teach you so much.  They’re often limited in terms of content and style.  While this is done 
in an attempt to introduce you to different filmmaking styles and concepts, it doesn’t teach you 
nearly as much about yourself and your own aesthetic.  Being able to make a full movie by 
yourself, at least without having producers or studios wrestling for creative control, is not 
something that happens in “the real world”.  I can’t think of a better opportunity to learn about 
my own technique and style than with this project, on top of the crash-course lessons on project 
management and efficiency.  People learn in different ways, and to be quite honest, I’ve learned 
so much more through this experience than I would have through a “traditional” thesis.  Not only 
that, but I’ve made something that will last; something that I can look back on, no matter where 
my life leads me, and say “hey, I made an entire freaking movie while I was in college,” and 
that, dear reader, is not an experience I would exchange for anything. 
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Abstract 
 As economies around the world switched from small farming economies to large 
industrial economies, the need for wage-based retirement assistance increased.  The result was 
the advent of the public pension system.  Countries around the world have created different types 
of systems due to differing political and economic views.  These contradictory views lead to 
public pension systems with different retirement benefit structures, retirement ages, and target 
income replacement rates. This paper will focus on comparing the United States of America 
Social Security system to the public pension systems found in Canada, China, France, and 
Sweden.  The comparison will be based on income replacement rate, and an efficiency metric. 
The comparisons will help determine the relative strength and efficiency of Social Security, 
while also showing what factors are most critical to a strong income replacement rate.  
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Introduction 
The desire for economic security is a human emotion that cuts across all geographic, 

racial and economic boundaries.  The need for economic security receives more attention in 
certain situations, such as the cases for young children, the disabled, and the elderly.  The major 
shifting of economic systems away from collections of small farming economics to urbanized 
industrial economies changed the overall role of government assistance for economic security.  
The new industrial economies made individuals more reliant on wages; however, this new 
economy had no adequate safeguard for lost wages due to retirement, death, etc.  The need for 
protection against lost wages brought about the advent of public pension systems run by 
governments, with the first program being developed in Germany in the early 1880s (Martin & 
Weaver, 2005).  This public pension, which required contributions from the workers themselves, 
was a safeguard for wages lost due to sickness, maternity, and old-age (Martin & Weaver, 2005).  
This paper will focus solely on the public pensions designed to provide old-age, or retirement 
benefits. Specifically, this paper will compare the United States of America Social Security 
program to other countries public pension systems using projected benefits under different 
scenarios.  The goal of these comparisons is to determine how effectively and efficiently Social 
Security operates.  A new “retirement crisis” is hitting the United States of America, and 
understanding the relative strength of Social Security will help to address Social Security’s role 
in retirement income.  
 The countries that will be modeled as comparison to the United States will be Canada, 
China, France, and Sweden.  These countries have different economic systems, geographical 
locations, and views on the role of government public pensions.  The following is an overview of 
the history of each countries’ public pension system. 
United States 
 Social Security originated in August 1935 when the Social Security act was passed under 
President Franklin D. Roosevelt’s administration (Martin &Weaver, 2005).  Social Security was 
designed to help individuals who have retired but still rely on receiving some wages to survive.  
This assistance was particularly useful considering the time, as the Social Security Act was 
passed during the Great Depression and only a few years after the stock market crash of 1929. 
These two major historical events hit the elderly the hardest, as they were often the first to lose 
their jobs and the individuals who needed lost investment money the most (Dewitt, 2010).  

 Throughout the years Social Security has often adapted to changing economic 
conditions; however two aspects have remained the same: the benefits an individual receives is 
based on how much they have paid into the pension, and lower income individuals have a larger 
percentage of their income replaced (Martin & Weaver, 2005).  These are the guiding principles 
of Social Security.  Although these principles have remained the same, several amendments to 
the original Social Security Act have been crucial in shaping the pension’s current situation.  The 
Amendment of 1950 changed the scope and course of Social Security.  After the advent of Social 
Security a small percentage of workers qualified to receive retirement benefits.  The Amendment 
of 1950 immediately covered nearly ten million more people, raising the percentage of covered 
Americans from 60% to almost 85%. Social Security can now boast coverage rates of 95% of 
Americans (Dewitt, 2010).   The Amendment of 1950 also increased the maximum amount of 
taxable dollars and increased benefits by nearly 75% (Martin & Weaver, 2005).  

Economists and politicians alike have debated the usefulness and need of a trust fund for 
Social Security since the program’s inception.  The debate slowed in the early 1940s when 
President Roosevelt decided it was short-sighted to leave future benefits in danger by not 
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building a trust fund (Martin & Weaver, 2005).  This trust fund will accumulate as a result of 
interest on the current amount in the trust fund and when social security taxes exceed retirement 
benefits in a given year.  Currently the Social Security trust fund is dwindling, due to the large 
percentage of “baby boomers” retiring.  With projections varying according to source, the trust 
fund is expected to be depleted within the next quarter century. Although the problem of the 
“baby boomers” retiring was identified in the 1980s by the Greenspan Commission, little has 
been done to effectively change the course of the Social Security trust fund (Martin and Weaver, 
2005).  

It is important to note that if the trust fund is fully depleted, Social Security will not cease 
to exist. Taxes will still be collected each year, and economists and statisticians estimate that 
these yearly taxes will be able to pay nearly 75% of benefits.  While benefits will certainly be 
reduced if the government allows the trust fund to be fully depleted, Social Security will most 
likely not end because the trust fund is depleted.  If Social Security were to somehow be 
discontinued by the government, every citizen would receive 6.2% of their income back, as this 
is the rate workers are taxed for Social Security.  
Canada 

Canada’s public pension began as a means-tested system in 1927 (Gold, 1999).  A 
means-tested system is designed to determine each person’s individual need, and allocate a 
retirement benefit accordingly.  During the early years of the pension system, it was still 
expected that children would care for most of their parent’s retirement and home-care needs.  It 
was not until 1951 that the Canadian old-age pension stopped being means-tested. 

In 1966 the Canadian Public Pension (CPP) was introduced, and signified the advent of 
the first pillar of the Canadian retirement system.  The pension system was designed around a 
flat rate basic benefit, which was aimed to replace a quarter of a person’s income.  This is starkly 
different than the United States system, because the CPP is designed to give people a “fair” 
amount of income based on their contribution, and is not worried about giving lower earnings a 
higher replacement rate (Drover, 2002).  This system has often made low-income Canadian 
citizens upset because the maximum taxable income is fairly low; consequently, low-income 
citizens feel they are being taxed at a higher rate than high income citizens just to receive the 
same replacement rate (Drover, 2002).  The CPP has also been known to have extremely low tax 
rates, despite the overall high tax rates of Canada.  Prior to 1997, the tax rate was 6%, split 
equally between the employee and the employer.  In 1997 the tax rate was increased to 9.9% and 
has remained at this level, still equally split between employee and employer (Drover, 2002).  
Despite this increase, Canada still has the lowest tax rate compared to the other countries in this 
study. 

Currently the CPP has a few problems.  First, the CPP is facing a large funding issue due 
to low interest rates, in concert with a dwindling trust fund (Bisch, 2005).  Additionally, there 
has been transparency issues, particularly concerning the pension funds’ assets and liabilities. 
Accounting rules have been used by the government to smooth assets and liabilities of the fund; 
however, this has directly resulted in decreased transparency (Bisch, 2005). Reform of the 
Canadian Pension Plan has been and continues to be a major political topic in Canada.  
China 
 China has seen many political changes over the last century, most notably the change 
from Communist China to the “New China.”  The changing of the political system in China has 
caused changes in the economy, which has led to changes in their public pension (Moo, 2009).  
China’s first old age pension system originated in 1951 and is best described as a national pay-
as-you-go system. A pay-as-you-go system is similar to Social Security, as this is a system where 
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working individuals will pay into the system to provide current retiree’s benefits.  The mid 1970s 
brought about political change that led to the old age pension system changing to an employer 
enterprise. In this system, each employer was responsible for using revenue to fund their own 
retirees pension (Moo, 2009).  The pooling system was reintroduced in 1986, soon after China’s 
open-door policies of the late 1970s.  Upon entering the 1990s the pension system was failing, 
with the government admitting it could not afford the pension responsibility by itself.  
Companies were also failing to be able to pay their retirees.  These problems were largely due to 
a rapidly aging population.  It is key to remember that China had the one-child policy, which 
limited the amount of young people entering the population.  The United Nations projects that by 
2050, the ratio of workers to retirees in China will decrease from roughly nine, to nearly two- 
and-a-half (Moo, 2009).  This aging population was the biggest factor in old-age pension reform 
in China, and on July 1, 1997 State Council Document No. 26 implemented the three-pillar 
model to help combat the failing system (Moo, 2009). 
 China’s three-pillar model consists of a country-wide pension, an individual account, and 
personal savings (Moo, 2009).  An important note is that the individual account is a mandatory 
account run by the Chinese government, and is not similar to an optional American 401k. 
Employers contributed 20% of an individual’s income to the government pension, and 
individuals contributed 8% of their income to the personal account. Having individuals help pay 
for their retirement has helped the Chinese government fund the old-age pension. The current 
pension system is struggling with low income replacement rates (Moo, 2009). Since the public 
pension system is fairly new, government officials and citizens are content with the progress the 
system shows, despite the current low income replacement rates. 
France 
 Social Security originated in France in 1945, and was designed to cover the people 
believed to be most vulnerable: children, women, disabled, diseased, and retired.  The systems 
were separated into three distinct regimes depending on the job of an individual.  The three 
regimes categories are private sector employees, farm workers, and self-employed individuals. 
Furthermore, these regimes were then broken down by pillar to focus on specific groups such as 
children, women, etc. (Blanchet & Pele, 1997).  The “Social Security” system in France, 
commonly known as the General Regime is based on the principle of solidarity.  The United 
States has a similar form of solidarity between generations, with the younger generation paying 
taxes that are then used as benefits for the older generation.  France also has a large redistribution 
of wealth, which often is described as solidarity among the same generation (Blanchet & Pele, 
1997).  When considering income replacement rate, France ranks among the top of Europe with 
rates that often are around 60% (Guillemard, 2003).  France is known to boast high income 
replacement rates with relatively low retirement ages.  Citizens of France are able to receive a 
full pension benefit even when retiring at young ages compared to their American counterpart. 
 Due to generous benefits and strong optional pension systems, France is experiencing 
what experts such as Guillemard call “an early exit culture.” The financial welfare of the public 
pension system is faltering because people are able to retire early and still receive a full benefit. 
Most reform of the Basic Regime in France is focused around fixing this “early exit culture.” A 
few solutions that have been discussed include restricting early exit and slowing the exit of 
people (Guillemard, 2003).  The labor market also plays a role in this early exit culture, because 
employers are more likely to terminate older employees in favor of their younger counterparts.  
A few potential solutions that have been provided is increasing vocational training and part time 
work for older people, which will allow individuals to delay receiving their full pension.  Other 
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reforms are at the national level in economic policy, particularly reforms that can provide tax 
benefits for companies that keep older workers (Blanchet & Pele, 1997).  
 Sweden 
 Sweden emerged as a welfare state with a very strong three-tiered pension system in the 
1960s (Weaver & Willen, 2013).  The original three-tiered system was composed of a basic flat-
rate pension, an earnings related pension, and the pension supplement for individuals who met 
certain criteria.  In 1969 Sweden moved to a means-tested pension in hopes of creating a higher 
pension floor, despite nearly all retired Swedish citizens already escaping poverty through the 
public pensions.  Throughout history, Sweden has done an excellent job of providing very strong 
government benefits, and their old-age public pension system is no different (Weaver & Willen, 
2013).  

At certain points throughout history, Sweden has experienced difficulty paying for these 
benefits through payroll taxes, resulting in many incremental reforms being made.  Finally a 
major reform was passed in 1994, after two years of tough political debates (Weaver & Willen, 
2013). This reform brought about a shift in the three-tiered system.  The first tier is an income-
based pension, similar to those of other countries.  The second tier is a premium pension, which 
is akin to an individual account.  This particular tier is being phased into use, and will not be 
modeled in this paper.  The third tier is the general pension that every Swedish citizen can expect 
to receive (Weaver & Willen, 2013). 

Sweden has been known as one of the model pension system around the world, as the 
expectation of the system is that it will provide a very high levels of income replacement.  

Assumptions 
 Many assumptions were used in this study to help determine retirement benefits and 
income replacement rates.  Several assumptions applied to all individuals, regardless of country; 
however, most assumptions were applied to a specific country.  
 All individuals will begin working, and retire on integer ages, meaning that an individual 
cannot start working during the middle of a year, and cannot retire in the middle of a year.  The 
projected benefits do not include mortality, meaning that individuals will always live long 
enough to retire.  If exchange rates are needed to calculate benefits for non-United States 
countries, the exchange rates used will be the day-end exchange rates on January 1, 2016.  The 
eligible years a person can work are between 1968 and 2080.  The assumptions below for each 
country are used to project benefits for years beyond 2016.  
 The United States Wage Index is assumed to increase at 4.5% annually.  The Maximum 
Pay amount will increase by 5% annually. The Cost of Living Adjustment (COLA) and the PIA 
values will all increase by 4% annually. These percentages were based on averaging the 
increases that have actually occurred throughout history. It will be assumed that the Normal 
Retirement Age (NRA) will stay at sixty-seven in perpetuity and the late retirement factor will 
stay at 8% in perpetuity.  
 The Canadian COLA will increase 4% annually. The YBE rate will increase by 3.75% 
annually, and the YMPE rate will increase by 5% annually. These percentages were calculated 
by averaging the increases that have actually occurred throughout history.  The income dropout 
rate will stay at 17% into perpetuity.  This means that the lowest 17% of earning years will not 
impact the retirement benefit.  The Late retirement factor will stay at 8.4% in perpetuity.  The 
early retirement factor will stay at 7.2% into perpetuity. We will also assume that this Canadian 
citizen resides in an area other than Quebec, as citizens in Quebec have an equivalent but slightly 
different pension plan known as the Quebec Pension Plan (Gold, 1999). 
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 The Chinese City Annual Salary (CAS) will increase by 5% per year.  Historical values 
could not be found, so averaging the historical increases was not applicable.  Although rates are 
currently rising by nearly 10% per year over the last several years, a 5% annual increase takes 
into account any potential small increases in the future (Moo, 2009). The individual account tax 
rate will stay at 8% in perpetuity.  Although individuals have suggesting increasing this rate as a 
main way to reform the Chinese pension system, no serious steps have been taken to increase 
this tax rate (Moo, 2009).  
 The French pension formula is based on the amount of quarters an individual has worked. 
The Total Insurance Periods (TIP; equal to quarters worked) will stay at one hundred seventy-
two in perpetuity.  The minimum retirement age will stay at sixty-two, and the maximum 
retirement age will stay at sixty-seven in perpetuity.  The maximum taxable salary will increase 
by 5% annually.  The reduction rate per quarter of early retirement will remain at 1.25% in 
perpetuity.  
 The Swedish early retirement age, normal retirement age, and maximum retirement age 
will stay at sixty-one, sixty-five, and seventy respectively in perpetuity.  The Maximum Basic 
Amount (similar to maximum taxable salary) will increase 5% annually.  The benefit reduction 
rate will stay at 6% annually, and the benefit increase rate will stay at 8.4% annually for each 
year an individual works passed normal retirement age. 
 A key point to note is that each country will have their maximum taxable salary, or 
equivalent metric, increase by 5% annually.  If a country has a Cost of Living Adjustment 
(COLA), it will increase 4% in each country.  Although these percentages were determined using 
the United States’ historical increases, these rates were used in each country in the study.  
Keeping increases the same in these areas will help to make the comparison of these countries an 
equal and fair comparison.  
 In the below scenarios, each country will have an income replacement rate, and an 
efficiency rate (EFR).  As noted above each country will have a maximum taxable salary.  In the 
event that a person earns higher than the maximum taxable salary, the income replacement rate 
will be calculated using the maximum taxable salary.  Therefore, as a person’s income increases 
further above the maximum taxable salary, their income replacement rate will decrease. 
Secondly, the efficiency rate will be calculated by taking a countries income replacement rate 
divided by their tax rate.  This metric is designed to show which countries provide the highest 
percent of income replacement per percent of income taxed.  This metric will help show if a 
country has a higher income replacement rate than another country simple because they charge a 
higher tax rate.  This metric can provide a good ‘tie-breaker” when countries have very similar 
income replacement rates. Lastly, a key point to note is that the Tax Rate column is not a true 
output, as the tax rate will stay the same regardless of the inputs.  
Scenario 1: 
 The first scenario is as following: a twenty-two year old male who has just begun 
working in 2016.  This individual currently makes $45,000 per year, and will receive a 4.5% 
salary increase annually.  This individual will retire at the age of sixty-five.  This scenario is 
meant to represent a potential college graduate who is just entering the workforce. 
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Outputs 
Employee Tax Country Income Replacement Rate EFR 

6.2% USA 39.31% 6.34 
4.95% Canada 31.25% 6.31 
8.0% China 32.34% 4.04 
6.8% France 36.15% 5.32 
7% Sweden 56.06% 8.01 

In this scenario, Sweden clearly provided the highest pension benefits.  Sweden had the 
highest income replacement rate, and provided the most efficient benefits.  The United States 
was second in both IRR and EFR; however, they had a relatively small advantage over Canada, 
China and France. Sweden’s extremely high income replacement rate is even more impressive 
given the income level in this scenario. Income replacement rate is a direct function of income, 
with lower incomes corresponding to higher income replacement rates, and vice versa. The 
income in this scenario is average, yet Sweden is able to boast an IRR that is more commonly 
seen for very low income scenarios. Sweden and Canada have systems where income 
replacement rates are centered at a percentage, meaning that a person who retires under normal 
conditions can expect a certain percentage regardless of income. In Sweden this percentage is 
50%, and in Canada this percentage is 25%. Countries that have a “normal” income replacement 
rate also tend to have more stable income replacement rates. 
Scenario 2: 
 The second scenario is as following: a thirty year old male who has been working since 
twenty-five. The individual began working in 2008. This individual will make $20,000 per year, 
and will receive a 5% salary increase per year. The individual will retire at age sixty-five. This 
scenario is meant to represent a person who works a full-time job making near minimum wage. 

Outputs 
Employee Tax Country Income Replacement Rate EFR 

6.2% USA 58.74% 9.47 
4.95% Canada 28.24% 5.70 
8.0% China 34.97% 4.37 
6.8% France 25.38% 3.73 
7% Sweden 46.35% 6.62 

The results in this scenario are very interesting, particularly when comparing these results 
to those in Scenario 1. The United States boasted the highest income replacement rate, and was 
clearly the most efficient system. This scenario makes sense because a founding principle of 
Social Security is that low income people can expect a high level of income replacement. The 
United States and China were also the only countries to experience higher income replacement 
rates in Scenario 2 than Scenario 1, despite the decrease in income level.  

It can be seen that France has a low income replacement rate.  This is due to the number 
of quarters worked, which is the defining factor of France’s income replacement rate, and this 
individual did not work as long as most people. 
Scenario 3: 
 Scenario 3 is a male who begins working at age twenty-five in the year 2016. This 
individual will make $118,500 a year, and will receive a 5% salary increase per year. This will 
allow this individual to make the maximum taxable salary each year they work. This person will 
retire at the age of sixty-seven. 
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Outputs 
Employee Tax Country Income Replacement Rate EFR 

6.2% USA 23.10% 3.73 
4.95% Canada 31.30% 6.32 
8.0% China 32.00% 4.00 
6.8% France 32.53% 4.78 
7% Sweden 60.74% 8.68 

This scenario is designed to have higher income, although lower income replacement 
rates; however, we have also increased the retirement age, which generally will help increase 
benefits.  

Another observation is that Sweden has the highest income replacement rate, and the 
highest EFR. This is the second time that Sweden has clearly shown signs of extreme dominance 
over the other pension systems. It can also be seen that Sweden’s income replacement rate is 
higher than in Scenario 1 and 2, despite the higher salary. This is because Sweden’s maximum 
age is sixty-seven, meaning that this individual received the highest possible rate increase from a 
late retirement.  

Canada, China, and France were all closely grouped with their income replacement rates; 
however, Canada was clearly the most efficient of the three. This group experiences income 
replacement rates comparable to those of Scenario 1 and 2. Canada experiences higher than 
expected income replacement because they receive a benefit for retiring later than their NRA. 
The reason that China has a similar income replacement rate is due to their individual account 
feature of their public pension, which is a function of income. Although their group pension 
benefit stayed similar, their individual account rose sharply with income. The biggest 
determinant in France’s income replacement rate is how many quarters a person works. This 
individual worked more quarters than in Scenario 2, and less than in Scenario 1; consequently, 
the income replacement rates are ordered that way. We see that Canada, China, and France have 
systems where the income replacement rate is more affected by when an individual retires than 
higher overall income. 

The United States system had the lowest income replacement rate. The U.S. also 
experienced their lowest income replacement rate thus far, despite the other two scenarios 
representing individuals who retired early, and therefore received a reduced benefit. This 
scenario demonstrates that the United States’ income replacement rate is most effected by 
income. The system is designed to be most beneficial to individuals with low income, and this 
can be seen to be true in Scenario 1; however, the system performs very poorly, in terms of 
replacement rates, on individuals with very high income. 
Scenario 4: 
 This scenario is a female who is currently thirty years old, and began working at thirty 
years old in 2016. She will make $50,000 per year, will experience a 5% salary increase every 
year, and will retire at age 70.  This scenario is meant to represent an individual who works as 
long as possible to receive an increased pension benefit. 
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Outputs 
Employee Tax Country Income Replacement Rate EFR 

6.2% USA 44.31% 7.15 
4.95% Canada 35.40% 7.15 
8.0% China 25.86% 3.23 
6.8% France 25.38% 3.73 
7% Sweden 73.84% 10.55 

 Yet again, Sweden’s old-age pension performs remarkably better than the other countries 
in the model. Sweden has shown their system is the best under all circumstances except for 
individuals with very low income levels, and this scenario is no exception. This particular 
scenario shows Sweden with an even higher percentage than in the prior scenarios due to the late 
retirement. 
 The United States performs very well with an income replacement rate of 44.31%; 
however, the EFR shows that Canada is also performing equally well given their tax rate   
Further, the United States has a higher income replacement rate because they have a higher tax 
rate. Both the U.S. and Canada are able to experience these high income replacement rates and 
EFR rate due to the late retirement. 
 France and China struggle in this scenario, with very low metrics. China is near the 
bottom, as only their individual account benefits from later retirement and more working years. 
China’s group portion of their pension has no adjustment for late or early retirement. Again 
France’s system is defined by the number of quarters worked in relation to the total insurance 
period, and in this case this individual receives a policy reduction. France’s metrics in this 
scenario are the same as in Scenario 2 (low income individual example) despite differences in 
income. This is partly because the ratio of earnings in each year stay consistent due to the same 
annual salary increase, but also due to both individuals working the same number of quarters. 
Scenario 5: 
 This scenario is represented by a twenty-one year old female, who begins working at 
twenty-one. The person will begin working in the year 2005, and will retire at the age of sixty-
nine. This person will begin her career with an annual salary of $35,000 but will experience 
annual raises of 8%. This simulation was designed to see the results of someone who worked for 
more total years than the average person, and someone who has a large range of salaries due to 
the large annual salary increase. 

Outputs 
Employee Tax Country Income Replacement Rate EFR 

6.20% USA 13.30% 2.15 
4.95% Canada 40.12% 8.10 
8.00% China 29.71% 3.71 
6.80% France 55.01% 8.09 
7.00% Sweden 69.47% 9.92 

Again it can be seen that Sweden has the top income replacement rate, and the highest 
EFR. This comes as no surprise, since this individual retires late, and has no distinguishing 
feature to suggest Sweden would have a low income replacement rate. 

France makes a new appearance as the second strongest country in this scenario. This is 
the first time that France has clearly been in the top two strongest countries in any given 
scenario. This particular individual worked the most years (and consequently the most quarters) 
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of any scenario, which can explain why France’s metrics have risen so sharply in this particular 
scenario. This shows that the key defining feature of France’s pension system is the number of 
quarters an individual works in relation to the total insurance period.  

Canada also ranks high in this scenario, with an income replacement rate that is lower 
than France, despite a slightly higher EFR. Canada’s higher-than-usual income replacement rate 
can be attributed to the late retirement, which increases the benefit factor. 

China ranks as the fourth best pension system in this scenario, clearly behind the first 
three countries.  

Analysis 
 Modeling different scenarios helped show the factors most important in whether a system 
has a higher or lower income replacement rate.  The single factor that significantly affects each 
country is retirement age in relation to normal retirement age.  A late retirement will help a 
person raise their income replacement rate, and an early retirement will also lower an 
individual’s income replacement rate. Certain countries, particularly the United States and 
France, have an additional factor that is critical in determining whether they will have a large or 
small income replacement rate.  

For the United States, this factor is income.  Fitting the intent of the system, lower 
income individuals replace a large percentage of their income, and higher income receive a much 
lower rate.  This can be seen in Scenario 2, as the United States easily provided the highest 
replacement rates for the low income individual; however, the scenarios 3 and 5, which are high 
income scenarios, result in the United States ranking last in both scenarios on income 
replacement. 

Canada has a flat-rate pension that targets an income replacement rate of 25%.  Almost 
all deviation from this number is due to an early or late retirement.  More will be said later on 
whether these type of pensions produce less variable benefits between scenarios. 

Although China technically does not have a flat-rate pension plan, their very low 
maximum taxable salary essentially creates a flat-rate pension, because almost everyone makes 
in excess of the maximum taxable salary.  The only factor that affects China’s income 
replacement rate is the length of contribution to an individual’s account. 

France, in many ways similar to the United States, does not have a flat-rate pension 
system.  The major factor affecting France’s pension is the number of quarters worked.  Every 
individual will have a Total Insurance Period (TIP) based on the year they are born, and this 
number is the number of quarters an individual needs to work to receive full benefits.  As seen in 
Scenario 5, when an individual works in excess of their TIP they can receive a very high income 
replacement rate that compares with only Sweden. The other scenarios show that when an 
individual works less than their required TIP, the income replacement rates are decreased. 

Sweden also has a flat-rate pension system; however, they target an extremely high 
income replacement rate of 50%.  Similar to the other flat-rate pension plans, the only major 
factor that changes an individual’s income replacement rate is whether they retire early, on time, 
or late.  

The chart below summarizes the average income replacement rate and EFR for all five 
scenarios, and considers the variability of these metrics.  
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Outputs 

Country 
Average 

IRR 
Variance  

IRR 
Average 

EFR 
Variance 

EFR 
USA 35.75% 0.0320 5.77 8.32 

Canada 33.26% 0.0021 6.72 0.86 
China 30.97% 0.0012 3.87 0.18 
France 34.89% 0.0148 5.13 3.21 
Sweden 61.29% 0.0119 8.76 2.43 

The flat-rate pension systems, and China as a pseudo-flat-rate system do have less 
variability in income replacement rate and EFR than France and the United States. France has 
less variability in their metrics than the United States, which makes sense because number of 
quarters worked (France’s major factor) varies less than income (The United States major 
factor). This shows that there is at least some benefit in the predictability of a flat-rate pension 
system benefit. 

The five scenarios are able to show a hierarchy in the public pension systems that were 
modeled. Sweden clearly is at the top of the list, as a premier pension system. This is expected, 
as Sweden has a history of providing outstanding public pension benefits. Sweden has a system 
that is based on a flat-rate of 50%; consequently a “normal” pension in Sweden still boasts an 
income replacement rate that would be outstanding in almost any other country. 

By taking into account the limited scenarios, and the design of those scenarios, France 
also separates themselves from most pension systems. Although France’s averages did not 
greatly exceed the other countries, only Scenario 5 resulted in France having a large replacement 
rate. As long as people in France work the appropriate number of quarters, they will receive an 
income replacement rate that clearly separates them from the United States, Canada, and China. 

The United States and Canada are fairly equal systems, as the United States has slightly 
higher income replacement rates, with Canada having a more efficient system. The United States 
system has more variable benefits, so the income of an individual would greatly affect which 
system produced better results.  

China has the lowest income replacement rates, and the lowest efficiency. This is 
expected, as China’s public pension is very young due to the recent switch from Communist 
China to a more capitalist society. China has very precise income replacement rates, with low 
variability, which is important for a new pension system. 

Conclusions 
 Public pension systems around the world are very different due to unique political and 
economic views. Comparisons of these different system brought about a few distinct conclusions 
about public pensions.  

Firstly, there is no clear-cut advantage to a flat-rate pension system, compared to systems 
with more variable income replacement rates. The highest performing country in the model 
(Sweden) with respect to income replacement rate, and the lowest performing country (China) 
are both flat-rate pension systems. The advantage of a flat-rate system is not in overall 
productivity, but rather in less variable benefits. 

Secondly, a clear hierarchy of systems became apparent, with Sweden having the highest 
performing public pension system, with France close behind. Canada and the United States have 
similar systems in both income replacement and efficiency. China is the lowest of the five 
countries modeled, but this low income replacement rate is known and expected by the 
government. 
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Ultimately, the United States Social Security system can compete with other high 
performing public pension systems in the world at low income levels; however, at high income 
levels, Social Security provides a below average income replacement rate. Low income 
individuals in the United States can have replacement rates that even outperform other countries 
such as Sweden, as seen in Scenario 2. High income individuals will usually have low income 
replacement rates, even when they work past the normal retirement age of sixty-seven. This 
shows that as income increases, a United States citizens must be more involved in funding and 
monitoring alternative retirement vehicles such as a 401k, a 403b, or some sort of Individual 
Retirement Account (IRA). 

With the current funding issues of Social Security, it is difficult to consider increasing 
benefits at this time as a viable decision; however, if the United States wishes to make changes, a 
system such as that used in France may be more plausible. This would allow the United States to 
avoid a flat-rate system, which would also allow low income individuals to continue receiving 
significantly higher income replacement rates. Moving closer to France’s system will allow 
higher income individuals to receive a more competitive income replacement rate as long as they 
work at least until normal retirement age.  

Limitations 
 Public pension systems are often very complicated and have many subsidized benefits. 
Countries will often have additional benefits for individuals who worked under hard conditions, 
women who have large numbers of children, and individuals who become permanently disabled. 
Creating a model with all these contingencies would be difficult since these models would 
require large number of input factors. The comparison summarized in this paper do not take 
these contingencies into account, but rather only considers normal retirements. If these 
contingencies were to be added to the model, I believe that the United States, France and Sweden 
would benefit the most, because these countries have the most contingencies available.  
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Abstract 
Genetic testing has become a topic of conversation and research within the life insurance 
industry. This paper sets out to quantify the financial impact genetic testing has on two life 
insurance products: the whole life policy and the 20 year term policy. Two models were 
developed to quantify the financial impact of two gene mutations BRCA1 and BRCA2, which 
increase an individual’s risk of developing breast cancer. A benchmark model was used to create 
a baseline for analysis to be compared to a genetic testing model that incorporates a negative or 
positive genetic test result. Results from the comparison of the two models show  that it is not 
cost effect for life insurance companies to price for genetic testing. Also due to public opinion 
and privacy issues no insurance company wants to be the first company to price for genetic 
testing.  
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Introduction 
Nobody knows when they are going to die. There are so many risks and factors that go 

into predicting when someone might die that nothing is ever certain. Insurance companies have 
created very complex models to try to predict the mortality of their policyholders in order to 
ensure they earn a profit. Insurers are continually updating and changing their actuarial models to 
reflect current research on various risks.                                                                                 

With recent research allowing actuaries to quantify the risks of genetics, life insurance 
companies should incorporate genetic testing into their models. Currently insurers do not use 
genetic testing in the underwriting and modelling of life insurance. With more genetic tests 
becoming available, life companies need to be careful of adverse selection (Heaney and Pitt. 
2003). Adverse selection in when a potential policyholder knows information that the insurer 
does not and uses it to their advantage. Policyholders who go through genetic testing may 
discover they are at an increased risk for a certain disease which may cause the individuals to 
buy more insurance while the insurer may be unaware of this increase risk. This paper will 
model the financial impact of BRCA1 and BRCA2 mutation genetic testing on a whole life 
policy and a term policy. BRCA1 and BRCA2 are human genes that produce tumor suppressor 
proteins; however when these genes are mutated the person has an increased risk of breast cancer 
(National Cancer Institute [NCI], 2015). The following sections provide a review of the 
literature. Following the current research and background will be the model used to quantify the 
financial impact along with the conclusions drawn from the model.  

Past research 
Genetic testing has made an appearance on the research stage in the past 30 years.  The 

Human Genome Project has been instrumental in opening the floodgates of research into the 
financial impact of genetics. The project has generated lots of attention thanks to its ability to 
attract an audience from not only the science community, but the business community as well. 
The Human Genome Project was an international project that mapped and sequenced the entire 
human genome which took place from 1990 to 2003 (National Human Genome Research 
Institute [NHGRI], n.d.). Through this work, researchers have come to understand the 
determinants of human longevity (Heaney and Pitt. 2003). 

Many papers and models have been developed to look at the effects of genetic testing in 
the life insurance industry. MacDonald has been one of the pioneers of this research with his first 
paper in 1997 providing insight into pricing of life insurance contracts using the Markov model. 
Macdonald’s model has been used to gain further understanding of genetic research on life 
insurance (Heaney and Pitt. 2003; Lemaire  & MacDonald, 2003). Research on genetics within 
life insurance has spanned from the background of genetics in life insurance to an in-depth study 
of a specific gene (Macdonald, 2004: Macdonald & Pritchard, 2000). Genetic discrimination has 
been another area of research that has sparked debates and even legislative action (Lemaire  & 
MacDonald, 2003). This is not the first debate of what can and cannot be used in underwriting in 
the history of life insurance. From 1980 to 2000, the use of HIV tests and rating based on gender 
In life insurance were heavily debated (Lemaire  & MacDonald, 2003). Now it’s genetic testing’s 
turn; the public reaction has been more emotional with respect to this issue (Lemaire  & 
MacDonald, 2003). However, this debate needs to be carefully considered because family history 
has been called into question as well (Lemaire  & MacDonald, 2003). If the use of family history 
and genetic testing were to be outlawed in underwriting, it could hurt life insurers’ ability to 
properly measure and price risk.  
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Actuaries are not the only contributors to research on genetic testing. The business 
community has provided economic analyses of the impact of information about the human 
genome (Doherty & Thistle 1996; Hoy & Polborn 2000).These economic analyses have provided 
insight into some of the societal aspects of genetic testing.    

Purpose and Profitability of Life insurance 
The main purpose of life insurance is to provide financial security in event of the 

premature death of the family’s main source of income (Fidelity. 2016). Life insurance allows 
the policyholder to transfer risk to the life insurance company in return for paying a premium. 
The profitability of life insurance is dependent upon accurately modeling when death benefits are 
paid in order to price an adequate premium which can cover the future liabilities of the life 
insurer on average (Dickson, Hardy, & Waters, p. 14; Stevick, G. 2008).   

Insurance Market Trends 
Insurance plays an important role in the US, economy providing $421.4 billion or 2.5% 

of the GDP in 2013, according to the U.S. Bureau of Economic Analysis (Insurance Information 
Institute 2016). According to the National Association of Insurance Commissioners there are 895 
life insurers as of 2014, which constitutes roughly 15% of the total insurance industry (Insurance 
Information Institute [III] 2016). Life insurance may not be the biggest industry, yet it collects 
more premiums than other insurance industries with $644.5 billion of net premiums. In 2014, life 
insurance has almost returned to pre-recession 2007 all-time sales high based on premium intake 
(Noonan, 2015). Looking at the life insurance industry on a product level, Figure 1 shows that 
term and whole life products make up more than half of the market share, in terms of premium 
(Lichty, M. 2015). 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Adverse Selection 

With 2.5% of the GDP, the losses caused by adverse selection due to genetic testing 
could have an effect on the US economy. In the wrong hands genetic information could be used 
in an unfair way. Insurers as well as policyholders can be at fault for unfairness. Insurers may be 
at fault for genetic discrimination, while policyholders may be withholding genetic test results 
from insurers.   
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Underwriting helps to minimize adverse selection (Dickson, Hardy, & Waters, p. 9). As 
mentioned earlier adverse selection in when a potential policyholder knows information that the 
insurer does not and uses it to their advantage. If genetic testing was to be banned in the 
underwriting process, life insurers may misprice the mortality of their population. With incorrect 
mortality assumptions insurers may need to raise premiums to combat an unexpectedly high 
level of death benefit payments in the later years of their products. As a result of these higher 
premiums, the good risks (i.e. the ones with lower expected mortality) will tend to lapse their 
policies leaving only the bad risks (i.e. the ones with higher expected mortality). As a result of 
this, insurers will receive less premium income and have to pay out more death benefits, again 
lowering profitability (Heaney and Pitt. 2003, Rothstein, 2004, p. 174). There is also a concern 
by insurers that if a policyholder knows they are at higher risk due to a genetic test, they may 
purchase a larger insurance amount than if they had not gotten tested (Lemaire  & MacDonald, 
2003; Heaney and Pitt. 2003).  

Opinions of Genetic Testing 
It should not be inferred that the implications of genetic testing are entirely negative. 

Genetic testing has been pivotal in allowing early detection of potential diseases. With the 
information provided by genetic tests, primary physicians are able to provide preventive 
measures similar to those done for high cholesterol after a blood test  (Rothstein, 2004, p. 115). 
Genetic tests of prior eras could only test for inherited disease, but today they have been 
expanding into diagnostic testing, predictive genetic testing, prenatal testing, newborn screening, 
pharmacogenomics testing, and research genetic testing (National Human Genome Institute 
[NHGI], 2011a). 

 
 Genetic tests have expanded, but the public opinion of what a genetic test is has not. 

Table 1 contrasts some of the current myths the general public has about genetic testing with the 
corresponding realities, as noted by Mark Rothstein in Genetics and Life Insurance (p. 39-42). 

 
Table 1- Public Opinion in Relation to Life Insurance and Genetics 

 

 Public view Reality 

Myth 1 
When the term genetic disease or genetic 
test is used most people believe it implies 
inherited disease. 

Some diseases are genetic in nature, but 
do not need to be inherited to present 
itself. For example cancer is genetic but 
only 5% of cancer is inherited. 

Myth 2 Genetic test are always concerned with 
future rather than present disease. 

Genetic tests detect current conditions 
present to aid in early diagnosis of 
disease that already exists 

Myth 3 
It is unfair for insurers to underwrite on 
the basis of conditions in which the 
individual has no control. 

Most diseases are out of the individual’s 
control. Currently there is no clear view 
on factors that are in the individual’s 
control. 
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Myth 4 

It is unfair for insurers to underwrite on 
the basis of genetic tests that indicate that 
a healthy person will develop disease in 
the future. 

The public needs to remember risk 
classification evaluates the possibility of 
the insured dying premature due to the 
disease not the certainty of it.  

Myth 5 Genetic test is associated with abnormal 
and unfavorable consequences. 

Abnormal results make up a small 
minority of test results. 

 
Fears have stemmed from these misconceptions. One of the major fears the public has is 

the fear that a positive test will keep them from obtaining life insurance. A positive test does not 
mean the individual will develop the corresponding disease. According to National Cancer 
Institute, a positive test means that “the laboratory found a specific genetic alteration (or 
mutation) that is associated with a hereditary cancer syndrome” (NCI, 2016; Rothstein, 2004, p. 
42).  Genetic testing has evolved to allow for predicting of future diseases; this in turn allows 
individuals to be monitored and treated earlier than would otherwise occur. Public opinion needs 
to expand its view of genetic testing in order for these fears to subside. 

Regulation 
These concerns and public opinions have opened the door for legislate action around the 

world. Some countries such as the United Kingdom, Australia, and Canada, have already 
minimized or banned the use of genetic testing within the insurance industry. It is popular among 
European countries to have laws that restrict access to genetic test results by insurers (Rothstein, 
2004, p.185). In the United States, it has been a different story. The majority of the states have 
barred the use of genetic information for risk selection and classification in health insurance 
only. (National Conference of State Legislatures [NCSL], 2008). The Genetic Information 
Nondiscrimination Act of 2008 has regulated the discrimination of genetic testing in health 
insurance (NHGI, 2011b). Currently there is no overall legislation that limits the use of genetic 
testing or genetic discrimination in life insurance. (Note that in the United States, the life 
insurance industry is largely regulated at the state level, rather than the federal level.)  As of May 
2008, only fifteen states had enacted statutes governing the use of genetic information in life 
insurance.  A summary of these law are displayed in Table 2 (NCSL). 
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Table 2 - State Regulation on the Use of Genetic Information in Life Insurance 

State 

Restricts 
Discrimination Based 

on Genetic 
Information in Life 

Insurance 

Requires Actuarial 
Justification to Use 

Genetic Information 
in Life Insurance 

Requires Informed 
Consent to Use 

Genetic Information 

Arizona Yes Yes Yes 
California Yes  Yes 
Colorado   Yes 
Florida Yes   
Maine Yes Yes Yes 
Maryland Yes Yes  
Massachusetts Yes Yes  
Minnesota Yes Yes Yes 
Montana Yes Yes  
New Jersey Yes Yes Yes 
New Mexico Yes Yes Yes 
New York Yes  Yes 
North Carolina Yes   
Oregon Yes  Yes 
Vermont Yes   

 
The legislation regulating the use of genetic information in life insurance has largely been 

written in response to individuals’ fears of being discriminated against by insurers.  The fact of 
the matter is life insurers do indeed discriminate for the purpose of underwriting. Underwriters 
discriminate based on certain factors, such as gender, smoking, or age, to determine how risky an 
individual is (Dicke, Christianson, Lowden, & Meyer, 1997, p. 11). For example, females are 
known to have lower mortality then men, so during the underwriting process different mortality 
rates are applied (Mayhew & Smith 2014). Underwriting discrimination is based on actuarial 
judgement and should not be cause for fear. There has yet to be significant evidence to support 
this fear of genetic discrimination, as shown by Joly, Feze and Simard in their systematic review 
of the evidence (2013).  

A possible concern for life insurers as more legislation is written is the definition of 
genetic testing. Currently the definition is broad and is in fact not formally defined in the United 
States (Rothstein, 2004). Insurers currently use family history and blood tests to underwrite 
potential policyholders (American Academy of Actuaries [AAA], 1998). These practices could 
also be considered sources of genetic information since some diseases could be inherited from 
either parent. For example the risk of breast cancer is currently assessed by examining a person’s 
family history and may cause the individual to have a higher mortality factor (Lemaire  & 
MacDonald, 2003). If states were to define genetic information as an inclusion of family history 
and blood tests it would be detrimental to the life insurance industry; insurance companies would 
no longer be able to classify their risk appropriately (AAA, 1998). 
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Methods 
 To quantify the financial impact of genetic testing, a model was adapted from 
McDonald’s (1997) Markov model approach as well as the development of McDonald’s 
modelling approach utilized by Heaney and Pitt (McDonald, 1997; Heaney and Pitt. 2003). The 
multiple state Markov model is a stochastic model used to model the unknown probabilities of 
movement to different states where it is assumed that future states are depend only on the current 
state and not on the events that occurred before it. Microsoft Excel was used to build the Markov 
model and quantify the overall risk of genetic testing. To adequately measure the financial 
impact two models were built: a benchmark model that did not include genetic testing and a 
model that does include genetic testing.  When referring to genetic testing, this model uses 
genetic testing for gene mutations of BRCA1 and BRCA2. These gene mutations increase the 
risk of breast cancer in females (NCI, 2015).  
 To measure the financial impact, premiums for both whole life and term life products 
were modelled with the benchmark model as well as the genetic testing model. The 
misrepresentation of mortality affects term life insurance products more than whole life 
insurance. Whole life is a permanent insurance (that is, its death benefit coverage lasts the 
entirety of the insured’s future lifetime) so the insurer knows they will pay out a death benefit; 
they just don’t know when. Term insurance is a little more volatile than whole life since it has a 
chance of not paying a death benefit if an individual dies outside of the benefit term period. Not 
only does an insurer not know when they will pay a death benefit, but they do not know if they 
will pay any death benefit at all for any given policy.  Term insurance typically has lower 
premium rates due to the fact that insurers may not pay out a benefit. If the actual mortality is 
higher than the mortality used to price the life insurance product, term life insurance would be 
affected the most. Due to this volatile nature, adverse selection can really hurt term products. If 
individuals know they have a higher chance of dying within the term period than what the insurer 
assumes, insurers will be charging an inadequate premium in comparison to the higher death 
benefits they might have to pay.   

A benchmark Markov model with no genetic test 
The baseline model consists of someone who buys life insurance in the absence of 

genetic testing. This model will allow for a benchmark in order to quantify the financial impact 
of genetic testing on term and whole life products. Let’s consider a potential life insurance buyer 
who is a 30 years old female. She purchases a 20 year term policy with a death benefit of 
$100,000 payable at the end of year of death, should she die within 20 years of policy issue.  A 
whole life policy would be similar to term life policy except a death benefit will always be paid 
out at the end of the year of death, regardless of when the insured dies.  The policyholder will 
pay premiums at the beginning of the year for the 20 year period of the term insurance 
(premiums are payable for life for whole life policy).  

The depiction of this model is represented in Figure 2 showing the three “states” an 
individual can be in. The first state, state 0, is where everyone begins. These are the people who 
have not purchased life insurance.  If the 30 year old female purchases life insurance, she will 
move from state 0 to state 1. The movement between states is called a transition. In Figure 2 this 
transition is labeled t01. This label itself is symbolic while the actual force of the transition is 
numeric. The force of the transitions may be a function of age (or other factors) or may be 
constant.  Now that she is insured, she will be paying a premium to the life insurance company 
while she resides inside state 1 or until the end of the 20 years (she will continue to pay premium 
after 20 years as long as she resides in state 1 for a whole life policy). Upon her death, she will 
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transition (t12) from insured state (state 1) to the dead state (state 2). For a 20 year term policy the 
transition from state 1 to state 2 must happen within 20 years in order for the beneficiary to 
receive a death benefit. If the transition happens after 20 years, no death benefit will be paid. A 
whole life policy has no restrictions on time of transition from state 1 to state 2. We also have to 
consider the case that the 30 year female does not purchase life insurance. She can still die while 
residing in state 0. Upon her death, she will transition (t02) from uninsured state (state 0) to the 
dead state (state 2). No death benefit will be paid upon this transition since she was not insured.  

In this three-state model where genetic testing is ignored, commissions and expenses are 
also ignored for analysis purposes. The annual premium paid by the insured is dependent on the 
rate of the transition to state 2 from state 1 (t12) as well as how much the insurer can earn on the 
premiums by investing them. The rate of the transitions to state 2 (t02and t12) are age dependent. 
The rates are usually based on the mortality rates from the insurance company’s experience and 
the published SOA mortality tables. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

A Markov model with genetic testing 
 Now it is time to consider the case where genetic testing is used in the modeling of life 
insurance products to determine a suitable insurance premium. Heaney and Pitt have simplified 
MacDonald’s (1997) model which shows how an individual could transition from state to state 
until they die (2003). The movement of an individual in this model that allows for genetic testing 
is shown in Figure 3. Just like the benchmark model, each box in Figure 3 represents a state in 
which a person may be insured or uninsured. At any point in time the individual is able to make a 
transition along any of the arrows. Each arrow represents a different transition. Transition t01 
occurs when an individual who has not had any genetic testing purchases insurance. Transitions 
t02 and t03 occur after a potential life insurance buyer takes a genetic test. The individual makes 
the transition t02 if the test result is negative indicating that the genetic test did not identify 
BRCA1 and BRCA2 mutations. The individual makes the transition t03 if the test result is 

t01 

t02 

t12 

Figure 2 - Markov Model in Absence of Genetic testing 
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positive indicating that the genetic test did identify BRCA1 and/or BRCA2 mutations. 
Transitions t21 and t34 occur when an individual actually purchases life insurance after genetic 
testing. The individual makes the transition t21 if they buy insurance after returning a negative 
genetic test whereas the individual makes the transition t34 if they buy insurance after receiving a 
positive genetic test. The remaining transitions (t05, t15, t25, t35 and t45) occur on the death of an 
individual from any of the five other states in the model. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As you can see Figure 3, the model with genetic testing, is an expansion of the model in 
Figure 2, the model without genetic testing. States 0, 1, and 2 in Figure 2 correspond to states 0, 
1, and 5 respectively. A key thing to note about this model is the likelihood of transition is only 
dependent on the current state the individual occupies besides the transitions to the dead state. 
The transitions to the dead state are age dependent and increase as the person ages. For particular 
states, the past time it takes an individual to move between states is ignored. For example, the 
probability that an individual who returned a negative genetic test three years ago will buy 
insurance in the next week is the same as the probability that an individual who has just returned 
a negative genetic test will purchase insurance in the next week. In terms of our model this 
means the time spent in state 2 does not affect the chance of moving from state 2 to state 1.  

t01 

t02 
t03 

t21 
t34 

t15 t25 t35 

t45 

t05 

Figure 3 - Markov Model in the presence of Genetic testing 
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Now we need to consider when premiums are paid to the life insurance company (where 
applicable) and when the death benefit is paid out to the beneficiary (where applicable) within 
the genetic testing model. As noted in the benchmark model, premiums are paid while the 
individual resides in the insured state and death benefits are paid upon transition from the insured 
state to the dead state. In Figure 3, the insured states are state 1 and 4. In these states the person 
is insured and will be paying a premium to the insurer. Upon the insured’s transition from state 1 
or state 4 to state 5 (the dead state), a payment is made in the amount of the death benefit which 
is not affected by whether the insured returned a negative test or a positive test.  

Pricing of Life insurance 
To quantify the financial impact that genetic testing has on premiums and the insurer’s 

profitability the breakeven premiums are calculated for both models.  The breakeven premium is 
found when the expected present value of benefits is equal to the expected present value of 
premiums. This premium will be paid by all insureds whether they participated in genetic testing 
or not. The result of the genetic test also does not affect the premium paid by the insured. The 
model used Makeham’s law, µx=A + Bcx where A= 0.00022, B= 0.0000027, c= 1.124, to 
calculate the age dependent transition rates to the dead state. The limiting age of this model is 
age 120, i.e. all individuals are assumed to be dead by the age of 120. The interest rate is 
assumed to be 6% per year and again expenses have been ignored in this analysis.  

The projected increase in mortality resulting from a positive genetic test clearly needs to 
be estimated for inclusion in the model. A factor (kt) was applied to the based mortality (µx). 
This factor was adapted from the µ-ratios with a BRCA mutation published by Lemaire’s and 
MacDonald’s in their 2003 article. This factor grades up from 1.03 to 3 from age 0 to age 40. 
After age 40 the factor is assumed to stay constant at 3 until age 70. After age 70 the increased 
risk of breast cancer due to the mutation has worn off so the factor becomes a 1 and has no effect 
on the mortality. Mortality rates are assumed to be slightly better for the insured population so a 
factor of 0.95 was applied to the relevant forces of transition from the insured states to the dead 
state. A factor of 0.99 was also applied to the mortality rates for individuals who transition from 
the uninsured state with a negative test result to the dead state. Since it is known the individual 
does not have BRCA1 and BRCA2 mutations if they test negative, we can assume the mortality 
is a little better than the population mortality. A summary table of the transition rates is shown 
below in Table 3. 

 
Table 3 - Transition Rates used in the Pricing of Life Insurance Products in 

the Presence of Genetic Testing 

Transition Transition rates Transition Description 

t01 0.10 buy insurance without getting tested 
t02 0.04 % have negative test 
t03 0.01 % have positive test 
t05 µx  Mortality (age dependent) 
t21 0.05 % who buy insurance if negative test 
t34 0.25 % who buy insurance if positive test 
t15 .95* µx Mortality (age dependent) 
t25 .99* µx Mortality (age dependent) 
t35 kt * µx Mortality (age dependent) 
t45 .95* kt * µx Mortality (age dependent) 
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The transition rates above are flexible in the model allowing for scenario testing to be 

performed to see the effect on the breakeven premium.  In order to price the life insurance 
products, the transition rates must be converted to probabilities. Euler’s method was applied to 
the Kolmogorov forward differential equations to calculate the probability of moving around the 
model with a step size of one year (Dickson, Hardy, & Waters,  p. 254). 

 
 

Results 
 The profitability of an insurer is affected by underestimation of mortality rates since the 
premium is based on a lower probability of death compared to what the company actually 
experienced. There is a possibility that the premiums will not be able to cover the benefits the 
company must pay out. Table 4 illustrates the effects genetic testing for BRCA1 and BRCA2 has 
on the breakeven premium. The table provides the premium change for various ages for both a 
whole life product as well as a 20 year term product. The premium change compares the 
premium from the benchmark model to the premium of the genetic testing model.  From Table 4 
it is clear that in the younger ages genetic testing has a bigger effect on the premium for a whole 
life product while the 20 year term seems to pretty constant over the ages. 

Table 4 – Premium Change Required for the Use of 
Genetic Testing 

Age Whole Life 20 year term 
20 6.28% 3.53% 
30 5.34% 3.58% 
40 4.09% 3.59% 
50 2.76% 3.53% 

At older ages, it is less likely an individual will develop/die from breast cancer even if 
they test positive since it would have manifested itself by then. Also in the older age groups 
breast cancer may already be priced for if they have already developed breast cancer since it has 
appeared in their medical records. In Table 4, it appears the premium change is decreasing as the 
pricing ages get higher for the whole life product.  The whole life product premium change has a 
wider range (6.28% to 2.76%), while the 20 year term has a smaller range (3.59% to 3.53%). The 
premium increases for both products however only equate to small dollar amounts.  Looking at 
an individual who enters the model at age 30, the premium increase is 5.34% for a whole life 
product which translates to a premium increase from $411 to $433 due to pricing for genetic 
testing. The premium change for a term product is even smaller roughly $1.50.   

With increased premiums for some age groups due to genetic testing, we will also expect 
to see an increase in the expected loss per policy for the company; this will affect the 
profitability of the company.  To quantify the additional expected loss due to pricing for genetic 
testing, the premium for the baseline model was used in the expected loss calculation.  Table 5 
shows the effect on life insurance profitability.  
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Table 5 – Genetic Testing Effects on the Life 
Insurance Company Profitability 

(Expected Losses on an individual policy level) 
Age Whole Life 20 year term 
20 $150.50 $5.17 
30 $214.78 $9.01 
40 $274.58 $21.18 
50 $299.69 $58.26 

 
Genetic testing in younger ages seems to a little effect on the insurance company’s 

profitability while it seems to have a bigger impact in the older ages. For a 30 year old, we can 
see the genetic testing only causes the life insurance company to loss an additional $9 on a 20 
year term policy. For a whole life policy, the expected loss is much higher at $215 since the 
product lasts for a longer period of time then a term product.  Since the additional losses expect 
due to genetic testing are fairly small, it would not be cost effective for insurance companies to 
spend money on these genetic tests. The expected loss for an individual policy is far less than the 
cost of the genetic test.  

Future Analysis 
Additional analysis can be conducted to examine the effects of adverse selection by using 

simulation to model expected losses for a group of n number starting at age x.   As the n 
individuals flow through the genetic testing model, not all of them will be insured.  Three 
situations need to be simulated: age of death, insured status given test result, and death benefit 
amount. The age of death could be simulated using a discrete distribution connected to the 
mortality rates of the genetic model.  The insured status given test result could follow a discrete 
distribution below: 
 
 
 
 
Lastly, to see the effects of adverse selection, the death benefit (DB) amount should be varied if 
the individual had a positive genetic test using another discrete distribution below:   
 
 
 
 
 
 
The varying death benefit for positive genetic test is to account for the buying behavior of 
individuals after they discovered an increased risk of developing breast cancer. The death benefit 
used in the simulation should be $100,000 for all other insured individuals who had a negative 
test result or did not get tested. For consistency, interest will stay 6% per year. The benchmark 
breakeven premiums should be used in the calculation of the expected loss for each individual. 
To compare results, a confidence interval should be created for both life products. The 
confidence intervals will show the expected loss due to genetic testing and adverse selection 
creating a more practical analysis.  

 

fstatus x =  

𝑃𝑜𝑠𝑡𝑖𝑣𝑒 𝑔𝑒𝑛𝑒𝑡𝑖𝑐 𝑡𝑒𝑠𝑡 𝑝𝑟𝑏 10% 
𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑔𝑒𝑛𝑒𝑡𝑖𝑐 𝑡𝑒𝑠𝑡 𝑝𝑟𝑏 30% 

𝑁𝑜𝑡 𝑖𝑛𝑠𝑢𝑟𝑒𝑑 𝑝𝑟𝑏 60% 
  

fDB x = 

0.9 ∗ 𝐷𝐵 𝑝𝑟𝑏 2%
𝐷𝐵 𝑝𝑟𝑏 70%

2 ∗ 𝐷𝐵 𝑝𝑟𝑏 24%
3 ∗ 𝐷𝐵   𝑝𝑟𝑏   4%
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Conclusion 
 Pricing based on genetic information does have a financial impact within life insurance as 
shown by the comparisons of the two Markov models in this paper. Insurance companies try to 
adequately price the risk of an individual in order to set a premium that can cover the company’s 
future liabilities. Genetic testing provides insight into additional mortality risk for life insurers.  
This insight however has caused some fear in the public’s eye, which has led to debates on the 
fairness of genetic testing within life insurance. Genetic testing has developed into a promising 
risk assessment tool in recent years. For genetic testing to be effectively modelled, continual 
research is needed to bridge the gap between science and the actuarial world. Bridging this gap 
will allow insurers to truly quantify the additional mortality that a negative/positive genetic test 
provides.  
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Abstract 
While previous literature has explored student spending habits and meal plan satisfaction 

independently, few studies have examined the influences of student meal plans on student 
spending behaviors on campus and the relationship between on-campus and off-campus 
spending habits. This study examines students’ spending habits and how impulsive spending is 
related to the choice of a student meal plan and other factors. In particular, this study investigates 
how meal plan choices influence on-campus spending and whether commuters are less impulsive 
in their spending on campus. This study is especially relevant since inappropriate student 
spending practices have made headlines multiple times in recent years. 
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Introduction 

In an alarming trend, according to USA Today, between 2012 and 2015, college students 
were reported as less likely to construct or use a budget, save money, pay bills in a timely 
manner, or review bank and credit statements as compared to students in previous years (Hair, 
2015). While many students go to college to get an education, personal finance classes are often 
lacking. Only 17 states require high school graduates to have some degree of financial literacy 
education, which means that the majority of high school graduates who move on to college are 
lacking in personal finance education (Hair, 2015). According to Nationwide banking, nearly 
85% of students believed that they needed a better education and understanding of their own 
personal finances (Nationwide, 2016).  

While many people are plagued by impulsive purchases, the student population, in 
particular, seems to have a rampant problem with impulsivity. College is a time of great 
education and hedonistic abandon--sometimes not in that order. For many students, this is their 
first time away from home; faced with many new opportunities to spend money, students may 
often find their bank accounts out-of-control. Certain parts of a college education, however, 
attempt to curb student spending and are built into the cost of college. Room and board, for 
example, which account for the cost of staying in campus housing and eating in the dining 
facilities, may help cut down on extraneous spending in these areas. 

Student meal plans often only allow students to purchase from campus dining facilities. 
Meal plans are usually set up with a certain number of “swipes” per day, or may be “loaded” 
with certain pre-selected meal plan funds. In the latter case, one can purchase items priced in a 
typical grocery store fashion. The total of the transaction then comes off the meal plan balance. It 
is these types of meal plans that are of particular interest. With different “levels” of meal plans 
available, could students’ meal plan choices affect their spending habits? Are students prone to 
more impulsive behavior on-campus when if they buy a larger meal plan? With these questions 
and others in mind, this study examines students’ spending habits and how these behaviors might 
differ between students with various student characteristics. 

Literature Review 
The spending patterns and behaviors of college students have been extensively studied 

due to students’ unique position in life; while attending college, students are in the process of 
becoming more independent and learning to take care of themselves, while still maintaining 
some dependency on others for survival. Students are often heavily dependent on the campus 
dining facilities and will visit these facilities multiple times a day to get the majority of their 
nutritional needs. However, students are learning to exercise their freedom in making their own 
financial decisions and allocating their money. This literature review looks into these two very 
different aspects of students’ lives and summarizes the past findings in the hopes of further 
exploring the overlap between them. Though student spending habits, particularly negative 
financial behaviors, have been studied extensively, studies concerning students’ use of the dining 
facilities have mostly focused on satisfaction measures, rather than spending habits within the 
facilities and how those habits may affect off-campus spending activity. 
Spending Behaviors 

Although poor spending habits plague the general population, poor financial decision-
making is more rampant among the student population. Compulsive financial behavior is much 
more common in the student population than the overall population (Fagerstrom & Hantula, 
2013). Students often have less discretionary income than other populations and are weighed 
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down by credit card debt and student loans. Researchers have found that attitudes about money 
and financial practices influence students’ actual financial practices and that thinking about 
current debt and budgeting for the future act as financial stressors for students (Chan, Chau, & 
Chan, 2012). 

Credit cards, in particular, can create stress for students by allowing them to make 
purchases they could not have made otherwise due to a lack of cash on-hand. Through one 
purchasing experiment, students were willing to pay just over an 80% premium with a credit 
card; this was especially true of those students with low self-control (Bearden & Haws, 2012). 
Furthermore, in another experiment, participants said they would spend more on each product 
when shopping if they had a credit card to use. Researchers found that credit cards can act as 
stimuli in shopping situations, and credit card use can decrease the time taken to make a 
decision, while increasing the desire to spend (Feinberg, 1986). 

Additionally, credit cards may have an impact on spending due to the payment form. In 
two experimental trials, researchers found that subjects who used credit or debit cards as their 
method of purchase spent more money and had higher reservation prices for goods than did those 
who only had cash to spend (Chatterjee & Rose, 2012). Furthermore, those who use credit cards 
are less likely to accurately recall the amount they spent, which can pose problems if they are 
regularly using their card and tend to overspend (Soman, 2001). In fact, using a credit card may 
motivate spending because the consumer is not physically parting with the money when 
purchasing the product. This is known as payment coupling, in which the purchasing decisions is 
affected by the time when one will actually have to part with the money they spend (Ragubir & 
Srivastava, 2008). When using cash, the “pain” of parting with the money is immediate, as the 
money must be counted and handed over; because credit cards do not require counting out the 
payment, there is less “pain” associated with the transaction and, therefore, incentive to spend 
more (Soman, 2003). 

Because of the lower pain and cognitions about spending associated with using a credit 
card, credit cards have become the optimal tools for impulsive buying. Impulsive purchasing, 
categorized under dysfunctional impulsivity, occurs when the consumer purchases unplanned 
items or spends more than intended (Chan, Chau, & Chan, 2012). It is characterized especially 
by a lack of planning and either disregarding or not thinking about future negative consequences 
(Dickman, 1990). This lack of self-control can be impaired as consumers make choices 
throughout the day. The more self-regulating decisions a person must make throughout the day, 
the more vulnerable that person may be to impulsive behavior because he has exhausted his 
stores of self-control (Baumeister, 2002). Credit cards, therefore, as a quick-and-painless 
purchasing method, have become impulsive spending elicitors. Indeed, those with higher rates of 
credit card misuse have been found to display higher instances of impulsive behavior (Priog, 
Stephen, & Roberts, 2007). However, there is dispute as to the importance of credit card use as a 
function of impulsivity. In some instances, researchers have not found a correlation between the 
two (Norvilitis, Szablicki, & Wilson, 2003; Foxall, Doyle, Yani-de-Soriano, & Wells, 2011). 

Closely related to the idea of self-control is that of emotions. Researchers have found that 
turbulent negative emotions can increase consumers’ compulsive buying behavior (Alemis & 
Yap, 2013). This is because purchasing an item while in a bad mood can be an attempt to raise 
one’s spirits and temporarily relieve the negative emotions, which can be a motivating factor for 
compulsive purchases (Faber & Christenson, 1996). This often leads to the consumer facing the 
negative consequences of disrupting financial goals and the positive effects of buying an item to 
relieve emotional distress—and often, the emotional distress will win (Baumeister, 2002). 
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Purchasing decisions can also be swayed by the influences of one’s society and company. 
Specifically, when a consumer feels that her friends or culture at large would agree with a 
purchase, she is more likely to make the transaction; likewise, if the same consumer feels that her 
friends would not approve of spending money in that way, she will be less likely to purchase the 
item (Rook & Fisher, 1995). Additionally, in cultures or social circles where materialism is seen 
as important, members in those groups are more likely to engage in compulsive buying that may 
not be aligned with long-term financial goals (Brougham, Jacobs-Lawson, Hershey, & Trujillo, 
2011). 

As many consumers know, long-term financial goals can be difficult to reach, especially 
if short-term actions do not contribute to these goals. Consumers who spend with the present in 
mind can often set themselves up for failure in the future. They often lack budgets and do not 
stick to them, even if they do create one (Walsh & Spiggle, 1994). Students, in particular, were 
found to accumulate more debt when they had a more present-oriented view of time, rather than 
looking to the future (Fagerstrom & Hantula, 2013). 
Student Perspectives on Dining Services 

Student dining operations have a large impact on campus life. Students get the majority 
of their nutritional needs from campus dining facilities—and also spend much of their money in 
these locations. Past studies included traits such as appearance of food, wait time, taste, and 
healthiness, among other items, as measures of student satisfaction (Rybczynski, Schreiber, 
Chakraborty, Panagopoulos, De Ryck, Wehr, Bass, & Bialowas, 2004). One area of student 
dining services that has been extensively studied is the pricing of college food, with the recurring 
theme that students are unhappy with the prices charged in campus cafeterias (Park, Lehto, & 
Houston, 2013). Food price was also found to be one of the most important features determining 
student satisfaction with dining services (Kwun, Ellyn, & Choi, 2013). Many students feel that 
meals and snacks are over-priced in campus facilities, which can lead to students pursuing food 
options off-campus (Nadzirah, Ab Karim, Ghazali, & Othman, 2013). This presents a minor 
problem for students, as it could be an inconvenience to go off-campus for food, but presents a 
more significant problem for dining service administrators in the form of revenue loss. Student 
satisfactions with prices, staff behavior, and food quality have been linked to the likelihood to 
continue choosing university dining services over outside competition (Shanka & Taylor, 2005). 

Furthermore, student meal plan prices have surpassed the inflation rate as universities 
compete in a harsh environment for the students’ taste buds. Universities market to potential 
students often by plugging decadent food options available through the campus meal plans. 
Students then have to spend more on meal plans that are priced highly to buy food that is even 
more highly priced. Though cafeterias have the advantage of convenience, if students are 
unhappy with their services, they may seek other options (Archibald & Feldman, 2011). 

In conclusion, though these two areas may seem unrelated at first glance, they are both 
relevant to the study of on-campus student spending habits. There is a void in the existing 
literature, and very little research exists on how students choose to spend the money on their 
meal plans, or how students decide which meal plans to purchase. This area of study could prove 
useful to college dining service administrators, as they look for ways to capture more of their 
consumers’ dollars, as well as students, who may value insight into their meal plan spending 
habits and ways of curbing those habits that are less than ideal. College students, in particular, 
are prone to poor financial decision-making, especially in this transitional period of their lives. 
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On-Campus Spending Behaviors 
The purpose of this study is to determine if meal plan choices and other characteristics 

affect student spending habits on campus. The study proposes the following two hypotheses 
based on student spending patterns: 

H1: Students who choose more expensive meal plans are more likely to engage in 
unplanned on-campus purchases than students with less expensive meal plans. 

H2: Commuters exhibit less impulsive on-campus spending behavior when compared to 
campus residents. 

Methodology 
Survey Design 

To test the hypotheses, a student survey was developed and administered. Participants 
were recruited from a private university. The survey is a mix of customized questions and 
questions from a survey on student spending conducted at Indiana University with some 
modifications (Indiana University, 2004). A copy of the survey used for this study can be found 
in the Appendix of this paper. Survey questions consist of demographic questions as well as 
questions about students’ usage of their meal plans and the dining facilities. The survey was 
distributed through email and social media; a total of 295 students responded to the survey. 
 In order to gauge impulsiveness, students were asked questions to examine the thought 
process behind purchasing decisions. The survey includes questions examining what factors 
influence purchasing decisions; how often certain items are purchased; and whether students 
budget their meal plan funds help to assess how students manage their food purchases. More 
importantly, participants were asked to answer a question regarding how often they make 
unplanned on-campus purchases. Answers to the question enable one to construct the dependent 
variable measure used in the empirical analysis.   
 Students were also asked about the way they spend their meal plan funds. Guidelines for 
what each meal plan balance should be are found in each dining facility; these give students a 
number to meet each week, in order to make their meal plan last the entire semester. The survey 
entails questions, asking whether they noticed and followed these guides, or if they tried to 
formulate their own meal plan budget to follow. 
 The survey also includes questions about credit card ownership, use, and monthly 
balances to control for students’ off-campus spending. Again, students were asked how often 
they spent money off-campus on certain categories like clothing, food, and transportation, and 
the extent to which emotions influenced their off-campus purchases. 
Empirical Model 
 The empirical analysis focuses on identifying factors that influence students’ unplanned 
purchases in campus dining facilities. The study considers a binary response model of the 
following form: 

P(𝑌𝑌 = 1|𝑋𝑋) = G(𝑋𝑋𝑋𝑋).  

The dependent variable is a dummy variable indicating whether the student participant makes an 
unplanned on-campus purchase at least once per week. 𝑋𝑋 is a vector of variables that influence 
impulsive spending on campus. The model is estimated using the maximum likelihood 
estimation. Specific details about the explanatory variables are discussed below.  

One of the two main variables of interest is the dummy variable denoting whether a 
student has either the Patriot or Revolutionary meal plan. The Patriot and Revolutionary meal 
plans are the most two expensive meal plan options at the university. According to H1, students 
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with higher meal plan balances are more likely to make unplanned purchases than students with 
lower meal plans. The other variable of interest is a variable indicating whether a student is a 
commuter or not. Students who are commuters are expected to make less unplanned purchases 
than their resident peers, due to the purchasing lower meal plans and spending less time on 
campus (H2). 
 The empirical model also includes a set of control variables. A dummy variable for 
gender, with one for female students and zero for males, is included to test whether gender has 
any bearing on unplanned purchases on-campus. Some studies have found women to be more 
prone to make emotional-based purchases, while men are more likely to make more expensive 
impulsive purchases. As a result, female students are expected to be more prone to making 
unplanned purchases on campus; therefore, the gender variable is included to account for 
emotional influence on-campus. The model also controls for convenience factor. Students who 
think that convenience is an important factor for purchase decisions are also expected to engage 
in more unplanned purchases, due to the fact that dining facilities are no more than a ten minute 
walk from most areas on campus. 
 Other variables influencing the likelihood that a student makes unplanned purchases on 
campus are also included in the empirical model. Variables such as whether or not the student 
resides in a dorm, has credit cards, and if students chose a meal plan based on the fact that they 
rarely eat on campus are expected to result in fewer unplanned purchases. Students who live in 
the traditional dorms tend to be freshmen at this particular university, and therefore it is expected 
that they are less adept at making their meal plan funds last the entire semester, which suggests 
that they will be more cautious in their spending. If a student has credit cards, it is expected that 
they will spend more impulsively off-campus, due to their less-limited line-of-credit, and they 
will be able to supplement their food needs with off-campus options. Finally, if a student selects 
a meal plan because they rarely eat on campus, it is expected that, firstly, they picked a lower 
meal plan option and, secondly, that they are not on campus often enough to eat much; therefore, 
is less likely to make unplanned on-campus purchases. Table A in the Appendix provides 
detailed descriptions for all variables included in the baseline regression.  

Results and Discussions 
Baseline Results  
Results from the baseline logistic regression are reported in Table 1. As shown in the table, both 
hypotheses are supported. Students with more expensive meal plans are indeed more likely to 
make unplanned on-campus purchases, providing evidence for H1. As for the second hypothesis, 
commuters are less impulsive when making on-campus purchases than their residential peers. 
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Table 1: Logistic Regression Results 

Variables Baseline Model 
Gender 1.0518*** 

 
(0.3380) 

Commuter -2.4543*** 

 
(0.6371) 

Resident (Dorm) -1.1698** 

 
(0.5266) 

Expensive meal plans 1.6917*** 

 
(0.6182) 

PNC dining facilities 1.2804*** 

 
(0.4480) 

Emotions for on-campus purchases  1.1575** 

 
(0.5539) 

Emotions for off-campus purchases -0.8807 

 
(0.9689) 

Owning credit cards -0.9372** 

 
(0.4322) 

Credit card balances over $100 0.1692 

 
(0.3562) 

Meal plan budget 0.0376 

 
(0.3357) 

Convenience 1.2896*** 

 
(0.4791) 

Frequently visiting dining facilities -0.3435 

 
(0.5655) 

Rarely eating on campus -0.0932 

 
(0.5123) 

Constant 1.2619** 

 
(0.5837) 

Observations 295 
Chi Square 99.09 
Pseudo R2  0.2826 
Notes: Entries are coefficient estimates with standard errors in parentheses. 
Asterisks denote significance at the 1% (***), 5% (**), and 10% (*) levels. 

 
Even though dormitory residents are less likely to make unplanned purchases than other 
residential students, residential students, on average, are still more likely than commuters to 
make unplanned purchases. This can be shown by examining the odds ratios for the two 
variables. The results suggest that the second hypothesis that commuter students are less likely to 
make unplanned on-campus purchases than residential students can also be accepted. 

As expected, when students have either the Patriot or Revolutionary meal plans (the two 
highest meal plan choices), they are more likely to make unplanned purchases. This could be due 
to feeling as if they have enough of a surplus or “padding” to spend their meal plan balances 
freely. Students could have even chosen the higher meal plans knowing that they tend to spend 
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money more freely. Not surprisingly, if students rated convenience as one of the more important 
factors that influence their purchase decisions, they would be more likely to make unplanned 
purchases on campus, considering the proximity to resident housing. 
 Commuter residents are likely to be less impulsive on-campus because they often 
purchase lower meal plans than residents ─ or do not buy a meal plan at all ─ and they also 
spend less time on campus than residents. It is interesting that dormitory residents are less likely 
to make unplanned purchases; this could be due to the fact that, as mainly Freshman, they are 
more tentative in spending their meal plan money and more worried about running low on funds 
before the end of the semester. This may seem likely, as freshmen do not have experiences with 
the meal plans like upperclassmen do. 
 Gender has been found to play a role in impulsive purchasing. According to 
CreditCards.com, in a survey administered in 2014, while men are more likely to impulsively 
buy large or expensive items, women are more likely to make inexpensive unplanned purchases. 
Furthermore, women reported themselves as more likely to buy when affected by sadness or 
similar emotions (2014). This could explain why female students are more likely to make 
unplanned purchases on campus, as opposed to males: the items are less expensive, so it does not 
feel like such a commitment to spend money. It would be interesting to also examine how men 
and women define an impulsive purchase, and if they base it on the price of the item bought. 
 Interestingly, students who reported visiting the PNC Colonial Cafe were more likely to 
make unplanned purchases. This could be due to the larger number of choices for food in the 
PNC Cafe, which is based on food stations with different daily specials. Alternatively, this could 
also reflect students’ uncertainty of what they wanted to eat and making a snap-second decision. 
As expected, students who reported that emotions “usually” or “always” affected their on 
campus purchase decisions were much more likely to make unplanned purchases. If students are 
really happy, they might choose to celebrate with a treat from one of the dining facilities; on the 
other hand, if a student had a rough day or tough exam, he or she might be more likely to indulge 
in food as a way of cheering up. The variables representing off-campus emotional influence, 
carrying an average monthly credit card balance of over $100, whether students budget their 
meal plans, visiting the dining facilities six to seven days per week, and choosing a meal plan 
based on the fact that students rarely eat in the dining facilities were found to be statistically 
insignificant. 
Robustness Checks  
 Robustness checks were performed to ensure the validity of the results. As an alternative 
specification, three additional independent variables are added to test if the baseline results 
remain robust when accounting for more student characteristics. In general, the regression results 
are very similar to the baseline results (see Appendix Table B for details). In another robustness 
check, I consider an alternative measure of the dependent variable, that is, whether a student 
reported making an unplanned purchase one to four times per week. Results are presented in 
Appendix Table C. The findings are very similar to the previous ones. Finally, the dependent 
variable is replaced by a variable that measures how often students purchased pastries and other 
items near the front register. While the results differ from the baseline results due to some loss of 
significance (signs of most coefficients stay the same), it is important to note that the coefficient 
on the main variable indicating whether or not students had the Patriot or Revolutionary meal 
plans remains significant. Results from this check are available upon request. 
Limitations and Future Extensions 
 Though this study provides valuable information about student spending behavior, it has 
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limitations. The research for this study was conducted at a mid-size, private university. Despite 
that the sample size is sufficient for the needs of this research, it would be interesting to see if 
these results would hold if a similar study is conducted using a larger sample, perhaps at various 
universities. 
 When it comes to further areas to be explored, researchers may consider more extensive 
polling of students’ off-campus expenditures and spending behavior in order to see if meal plan 
choice affects students’ off-campus spending patterns. Furthermore, it would be interesting to see 
how students perceive the dining facilities in terms of pricing and value, and how those 
perceptions might affect their choice of meal plans. This could be useful to dining facilities 
management as managers look to better serve both the university and their student diners. 

Conclusion 
It is interesting to study the college student population for many reasons: students are 

often at a set of crossroads in life. They walk a line between behaving like a teenager and taking 
on adult-like responsibilities. The current Millennial generation of college students is a 
juxtaposition of their parents’ values and a new, modern society. Students are often exposed to 
new financial situations, such as that of the college meal plans. Though meal plans might seem 
quite simple on their face, they account for a large part of a student’s expenditures at school, and 
universities employ many people trying to get the dining facilities and meal plans just right. 
Because of this, it is important to examine how students’ spending behaviors are correlated with 
their choice of meal plans. By learning how students spend their meal plan money, dining 
facilities management can focus on how to best serve students, and the university can look for a 
better way to provide guidance on student spending. Students, too, can learn from this 
information and become more self-aware when spending money on campus. Though this study 
scratches the surface of this topic, it opens up new avenues for future research that takes a closer 
and more detailed look into the spending habits of students. 
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Appendix  
Survey on Student Spending Habits 
This survey is intended to gather information about students' spending practices both on and off 
campus including: 1) spending in campus dining venues at Robert Morris University; and 2) 
general spending practices off campus. 
1) What is your major? 
2) What is your gender? 

○ Female 
○ Male 

3) What year are you? 
○ Freshman 
○ Sophomore 
○ Junior 
○ Senior 
○ Graduate Student 

4) Are you a commuter or resident? 
○ Commuter 
○ Resident (Traditional Dorm) 
○ Resident (Yorktown) 
○ Resident (Apartment) 

5) Which meal plan do you have? 
○ Revolutionary 
○ Patriot 
○ Jefferson 
○ Liberty 
○ Revere 
○ Commuter 
○ No meal plan 

6) Why did you choose the above meal plan (or no meal plan)? Check all that apply 
○ Based on expected meal plan usage at RMU 
○ Recommended by others at RMU 
○ Just a guess as to how much I'd spend 
○ Based on spendable balances of the meal plan 
○ I rarely eat on campus 

7) On average, how many days per week do you visit campus dining facilities? Dining facilities 
include Romo's, the PNC Cafe, Hale Starbucks, Wheatley, Yorktown Cafe, and the Sports Island 
center. 

○ 6-7 
○ 3-5 
○ 1-2 
○ Never 

8) Which dining area do you shop the most often? 
○ Romo's 
○ PNC Cafe 
○ Hale Cafe (Starbucks) 
○ Wheatley 
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○ Yorktown Cafe 
○ Sports Island Center 
○ Off campus dining areas 

9) On average, how often do you purchase the following products? Please select one option per 
row. 

 
10) Are you often "under" the spending guides posted by dining services? These guides can be 
found near the registers in dining locations. 

○ Always 
○ Usually 
○ Sometimes 
○ Rarely 
○ Never 

11) Do you budget your meal plan money? 
○ I use a specific budget. 
○ I aim for a general amount to spend per week. 
○ I don't budget my meal plan money. 

12) When considering making a purchase, either on or off campus, what factor most influences 
your decision to purchase? 

○ Treating yourself 
○ Price 
○ Convenience 
○ Need 
○ Other: 

13) How often do you make an unplanned purchase in the campus dining areas? 
○ 5+ times/week 
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○ 2-4 times/week 
○ Once a week 
○ Never 

14) How many credit cards do you own? 
○ 4+ 
○ 2-3 
○ 1 
○ I do not own a credit card 

15) What is your average monthly balance on your credit card(s)? 
○ $200+ 
○ $100-$199 
○ $50-$99 
○ Less than $50 
○ I do not own a credit card 

16) How often do you spend money on the following categories off-campus? 

 
17) Considering the off-campus locations where you most often spend money, please indicate 
how important each of the following reasons are when purchasing from them:  
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18) How often do emotions dictate or influence your purchasing decisions on-campus? 
○ Always 
○ Usually 
○ Sometimes 
○ Rarely 
○ Never 

19) How often do emotions dictate or influence your purchasing decisions off-campus? 
○ Always 
○ Usually 
○ Sometimes 
○ Rarely 
○ Never 

20) If emotions influence your purchasing decisions, where does this happen most often? 
○ Campus Dining Locations 
○ Retail Stores 
○ Grocery Stores 
○ Entertainment/Recreational Activities 

 
  



92 
 

Table A: Variable Definitions 

Variable Definition 

Unplanned purchase (dummy variable) 1, if students make at least 1 unplanned purchase 
per week; 0, otherwise 

Gender 1 for female; 0 for male 

Commuter 1 for commuter students; 0, otherwise 

Resident (Dorm) Indicates whether the student resides in a 
traditional dorm: 1 if so; 0, otherwise 

Expensive meal plans Indicates if a student has either the Patriot or 
Revolutionary meal plan: 1 if so; 0, otherwise 

PNC dining facilities 1 if a student most often visits the PNC Cafe; 0, 
otherwise 

Emotions for on-campus purchases 1 if a student reports that emotions “always” or 
“usually” influence their on-campus purchase 
decisions; 0, otherwise 

Emotions for off-campus purchases 1 if a student reported that their emotions “always’ 
influence their off-campus purchase decisions; 0, 
otherwise 

Owning credit cards 1 if a student reported owning 2-3 credit cards; 0, 
otherwise 

Credit card balances over $100 1 if a student carries a credit card balance of over 
$100 per month; 0, otherwise 

Meal plan budget Indicates whether students budget their meal plan 
money: 1 if so; 0, otherwise 

Convenience 1 if convenience was reported as important in 
making purchase decisions; 0, otherwise 

Frequently visiting dining facilities 1 for students who visit dining facilities 6 to 7 
days per week; 0, otherwise 

Rarely eating on campus 1 if students chose a meal plan based on the fact 
that they rarely eat on campus; 0, otherwise 

 
 
 
 
 
 
 



 

93 
 

Table B: Robustness Check 1 - Additional Independent Variables 
Variables Alternative Model 1 
Gender 1.0069*** 

 (0.3415) 
Commuter -2.5611*** 

 (0.6586) 
Resident (Dorm) -1.3572** 

 (0.5575) 
Expensive meal plans 1.5806** 

 (0.6211) 
PNC dining facilities 1.3126*** 

 (0.4578) 
Emotions for on-campus purchases  1.1689** 

 (0.5519) 
Emotions for off-campus purchases -0.9436 

 (0.9752) 
Owning credit cards -0.8866** 

 (0.4399) 
Credit card balances over $100 0.1917 

 (0.3573) 
Meal plan budget -0.0040 

 (0.3398) 
Convenience 1.3738*** 

 (0.4975) 
Frequently visiting dining facilities -0.3446 

 (0.5770) 
Rarely eating on campus -0.1999 

 (0.5238) 
Business school 0.3752 

 (0.3661) 
Senior students -0.4061 

 (0.4048) 
Rarely under guidelines -0.3035 

 (0.5201) 
Constant 1.4715** 

 (0.6490) 
Observations 295 
Chi Square 101.71 
Pseudo R2  0.2901 
Notes: Entries are coefficient estimates with standard errors in parentheses.  
Asterisks denote significance at the 1% (***), 5% (**), and 10% (*) levels. 
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Table C: Robustness Check 2 - Alternative Dependent Variable 
Variables Alternative Model 2 
Gender 0.9025*** 

 
(0.2997) 

Commuter -2.1513*** 

 
(0.5800) 

Resident (Dorm) -0.6843 

 
(0.4195) 

Expensive meal plans 0.9165** 

 
(0.4320) 

PNC dining facilities 1.3057*** 

 
(0.3858) 

Emotions for on-campus purchases  1.2682*** 

 
(0.4894) 

Emotions for off-campus purchases -0.6336 

 
(0.8230) 

Owning credit cards -0.6213 

 
(0.3872) 

Credit card balances over $100 0.0619 

 
(0.3226) 

Meal plan budget 0.5722* 

 
(0.3039) 

Convenience 1.1383*** 

 
(0.4202) 

Frequently visiting dining facilities -0.9547* 

 
(0.4883) 

Rarely eating on campus 0.0593 

 
(0.4906) 

Constant 0.6488 

 
(0.5135) 

Observations 295 
Chi Square 78.58 
Pseudo R2  0.2052 
Notes: Entries are coefficient estimates with standard errors in parentheses.  
Asterisks denote significance at the 1% (***), 5% (**), and 10% (*) levels. 
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Abstract            
The invention of social media and age of Web 2.0 has altered the way that information is found, 
shared, and disseminated. As a result, the news industry has experienced significant change in 
the way that it publishes and gathers information. Citizen journalism is on the rise, and with the 
invention of smartphones, contribution from consumers is something industry professionals are 
utilizing. While websites began as supplements to their print and broadcast partners, the focus is 
shifting toward digital media now more than ever. The introduction of social media has allowed 
for more contribution from consumers, and for more people to be able to access information 
from news outlets anytime, anywhere. While social media and the web have served as an 
addition to traditional mediums thus far, many wonder whether or not these new technologies 
will eventually overtake them. This study includes results from a survey which included 
respondents from different professional backgrounds working in different types of newsrooms 
(print, broadcast, digital). Respondents were asked about use, investment, access and attitudes 
toward importance of social media in the dissemination and gathering of news.  
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Introduction 
  Social media has significantly impacted the way that people consume news, which in turn 
has changed the way that news organizations must deliver content. With 30% of adults in the 
United States getting their news from Facebook, the question has shifted from whether to use 
social media to in the newsroom to how to use it. Newsrooms are also getting more feedback and 
content from consumers, with half of users reporting that they have shared stories, images or 
videos and 46% discussing news or relevant topics on social media platforms (Anderson & 
Caumont 2014). Thus far, it has revolutionized the way the news is delivered, but also how it is 
produced and discussed (Nielson & Schroeder 2014). The news cycle is now turning into an 
“information cycle”that puts the public into the equation of news gathering and reporting 
(Chadwick, 2001). With this new wealth of information comes the increased chance of mistakes 
in newsgathering, which has journalists striving for new tools and methods for verification of 
information reported online (Schifferes, Newman, Thurman, Corney, Goker & Martin, 2014). 

“Relationship” with consumers 
 When print and broadcast were the only two mediums for news, receiving the news was a 
choice made by the consumer; since they would have to consciously open a newspaper or turn on 
the television set or radio. Most people would tune to the same station at the same time every 
morning or evening, or wait for the newspaper to be delivered to get their news. Once the idea 
for the 24-hour news cycle came about, getting the news became much more of a consumer 
choice than a necessity to tune in when the broadcast was typically delivered or the newspaper 
was published. After the introduction of the Internet to the news consuming process, consumers 
not only could get the news any time they wanted, but they could get it from what seemed to be a 
limitless amount of sources. 
  Following a source on social media means that the users will see posts appear on their 
newsfeed without actively seeking news. The choice to follow the source in the first place can 
still be viewed as a form of subscription and relationship with the news source (Ju, Jeong & Chyi 
2014). While numbers show that the traditional forms of news organizations have more 
subscribers/viewers than they do on social media sites, using this tool as a supplement is still 
important (Ju, Jeong & Chyi 2014). As of 2006, only 12 percent of adults completely substituted 
online news for traditional news, and over 22 percent used it mostly as a supplement (Ahlers, 
2006). More recently, the numbers have increased as 66 percent of people believe that they get 
more news from social media than traditional forms, and 71% say they primarily use social 
media to keep informed about news and events (Hermida, Fletcher, Korell & Logan, 2012).   
 While social media attracts some users because of its ability to let people decide what 
news is important rather than being fed stories filtered through the media, some continue to 
perceive anything published on the internet as less credible (Beheshti-Kashi & Makki, 2013). 
However, just because consumers have the opportunity to select any story with many different 
perspectives, that does not mean that they will actively research all sides of a topic. Additionally, 
the social media accounts are run by people who select the stories with the same purpose of 
driving numbers in mind as most traditional forms, so the stories that people received have been 
“filtered” in a sense if they solely rely on their newsfeed for the stories they read. 
 In some instances, social media is the only reason that people visit websites they 
otherwise would have never discovered. This is particularly common among college students, 
who say they are more likely to revisit a news site if there are social media features and if they 
feel like readers of a similar demographic are also reading (Chock, Wolf, Chen, Schweisburger 
& Yang, 2013). People of all ages tend to stick to their traditional habits when it comes to the 
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topics they seek out, and are just as likely to seek out information on that topic on the internet as 
they are to read that specific section in the newspaper (Dutta-Bergman, 2004). 

Contributions of consumers 
 Social media is a driving force in not only the dissemination of news, but also in the 
process of creating content. This process is also known as “produsage” because of the way social 
media is breaking down boundaries between the news producers and the users of the website or 
news service (Bruns, 2008). Thus far, the trend has been that citizen journalists supplement news 
sources rather than compete with them; and yet there is still a strong resistance from 
organizations to allow citizens to engage and participate in the process of reporting and creating 
news (Kerrigan & Graham, 2010).            
 According to an analysis of news websites done in 2008 the public was only involved in 
one of five parts of the news gathering process —the interpretation of the story(Domingo, 
Quandt, Heinonen, Paulussen, & Vujnovic, 2008).  While there is an evident need to eventually 
turn to consumers for the purposes of gathering, selecting, and editing at least some of the news, 
it remains a shortcoming in the industry(Deuze, Bruns & Neuberger 2007). The wealth that can 
come from citizen journalism remained largely untapped for years, simply because there was no 
broad network for their news to be shared. While citizen journalists typically have an agenda 
behind the news that they choose to share, digital news outlets are moving away from objectivity 
and back toward a partisan press (Van Kooten Niekerk, 2013). When citizens submit material for 
professional use and do not attempt to publish independently, mobile is the most popular form 
for contributors, especially in breaking news situations. However, professionals often feel that 
quality of images is lacking in quality in comparison to devices such as SLR cameras (Mills, 
Rashid & Väätäjä, 2012).  

Verifying and Finding Information 
 While Twitter and Facebook were once used solely to disseminate news, these social 
media websites are now becoming a tool for information gathering. In doing this, journalists are 
staying consistent with traditional practices for finding and confirming news, such as relying on 
verified, official sources on Twitter for comment (Moon & Hadley, 2014). However, when there 
is a major crisis occurring, people want updates quickly and from those who experience 
something first-hand rather than just speculation from people gathering information. These 
situations makes citizen journalists invaluable; and studies have shown that people actually trust 
these reporters over professional news industries during crisis situations (Zhuang, 2014).               
 Some industry professionals are reforming the way social media sites are set up to work 
better in conjunction with news organizations (Schifferes, Newman, Thurman, Corney, Goker & 
Martin, 2014). They desire a verification system based on either a trust rating system such as 
Moody’s / Fitch  (Hayward, 2013a) or a system that automatically labels material stories in a 
way that is similar to user generated ratings for buyers and sellers with eBay (Haward, 2013b). 
Current tools, such as PeerIndex, provide aggregated scores for different contributors, but these 
have been seen as inefficient so far (Schifferes, Newman, Thurman, Corney, Goker & Martin, 
2014). Other information hubs, such as Google, are working on a verification system with built-
in fact checking to help sort through information for academic and journalistic purposes (Rovira, 
Capdevila & Marcos, 2014). 

Integration of social media into newsrooms 
 Social media has been largely used for the purpose of spreading the news in recent years, 
though, as previously cited, the number of organizations getting tips or facts from social media is 
growing. Since becoming a major outlet for the news that is gathered and published, many  
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newsrooms have adopted some form of a social media editor as the newest position (Wasike, 
2013).While social media editors monitor the news that comes through Twitter and Facebook 
and think of strategic ways to post it, they are not fundamentally changing the stories, or even the 
types of topics that are covered by the news organization. Therefore, social media can be 
considered a fairly direct representation of how much value is placed on a certain topic or story 
to a local organization (Armstrong & Gao, 2011).             
 Television and newspapers have embraced the integration of social media as a tool for 
gathering and spreading news, but they have done so in different ways. Television is more likely 
to only use official, verified accounts as sources while print rarely references social media in 
articles (Nielson & Schroeder 2014). However, both mediums now use websites as a supplement 
to their traditional distribution forms, which allows users to access their stories anywhere and at 
any time. To promote stories and gain a strong following, social media is used to build a 
relationship with readers and viewers (Dutta-Bergman, 2004). Monetization and revenue from 
digital news websites is on the rise, but is not significant enough to overtake, or even replace, the 
profits news organizations gain from traditional forms of news dissemination.  
 The internet is a source of advertising revenue now, which means a lot of emphasis is 
placed on how many clicks, retweets, and shares links to news articles get. Editors are constantly 
trying to predict the success of a post in the terms of how much traffic it gets, which leads them 
to share viral posts from other sources. This, in addition to the amount of information available, 
has also lead to increased aggregation of facts from a multitude of sources since a lot of value is 
placed on the original website of publication for the story by users (Bandari, Asur & Huberman, 
2012).             
 Still, the amount of revenue that websites make is small in comparison to what television 
or print advertisements bring in for profit (Yihui, Sridhar, Thorson & Mantrala, 2011). In order 
to compensate for this, veteran journalists who are looking to get involved with the digital 
direction the industry has taken attempt to create new, nonprofit news websites, but getting 
funding is a constant battle. Government funding is available for organizations such as PBS and 
Voice of America, and analysts believe that these types of startups should be funded because 
they promote social responsibility (Nee, 2014). There have been examples of successful websites 
such as Huffington Post, Bleacher Report, and Politico, but there are also startups failing because 
of the inability to turn a profit (Bakker, 2012).           
    Likewise, newsrooms are expanding and investing money into employees and services that 
strengthen their digital and social presence, but are not immediately seeing the same profits from 
those areas. However, the results of investments in terms of staff typically prove to be successful 
in increasing clicks and creating value in the minds of users (Yihui, Sridhar, Thorson & 
Mantrala, 2011). Some news organizations have opted to do paywalls to ensure that all content 
generates revenue, but this has had varying levels of success depending on the organization 
(Herbert & Thurman, 2007). 

Gaps in the research 
 Since social media has only become a major part of the news environment within the last 
decade, there is still much to be investigated and researched. While news organizations strive to 
understand how what consumers say in a post affects how many people interact with it, there has 
not been research done on the “community effect,” which is how people perceive a post when 
shared by a friend instead of news outlet. With so many people owning computers and mobile  
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devices today, it would also be beneficial to investigate if the types of news people read depends 
on the type of device they are on (i.e. social media news on smart phones and The New York 
Times website on computers) (Bandari, Asur & Huberman, 2012).             
 Methods have been proposed to fix the gap that exists in credibility between Twitter and 
professional sources, but the way that it is currently dealt with has not been studied in-depth to 
be understood (Moon & Hadley 2014). Future studies should focus on how many employees 
within the newsroom have social media as part of their jobs, how many have it as a primary part 
of their job, time spent on social media practices in a typical day, theories and best practices by 
individual newsrooms on how to post to social media and should also include a content analysis 
of tweets and/or posts as well as interviews with those involved with making decisions in the 
social media culture at that particular organization. 

Methodology 
 In order to be able to reach as many industry professionals as possible while still being 
able to ask in-depth questions, the author of this study designed a survey as the means of 
collecting data. The survey is meant to be able to provide a comprehensive look inside the social 
media operations for newsrooms across the country. 
 A survey consisted of seventeen questions was developed using the website Qualtrics. 
The questions are made up of multiple choice; using a 7-point Likert scale; and data entry, and 
are both qualitative and quantitative in nature (see Appedix 1). Section one, which deals with 
demographic information about the news organization, identifies the type of newsroom that the 
information is being given for in terms of the medium (print, broadcast, online) and size 
(circulation, market number, page views). Section two asks how information is accessible in 
terms of new media platforms and social networking sites.  
 Section three focuses on the resources and involvement in social media by employees in 
the newsroom by asking how many employees have access to the accounts and what positions 
they hold. Section four, which uses the Likert scales, measures the level of importance in the role 
social media plays in disseminating certain types of news stories and gathering news from the 
public. The first scale asks how important social media is in terms of disseminating breaking 
news, hard news, feature stories, national news, viral stories and informative posts about traffic 
and weather. The second scale focuses on receiving new information, and asks respondents how 
important they feel social media is in receiving news tips, getting first hand photos or videos sent 
in from viewers and reaching out to family members or friends of people who may be a subject 
of  a story.  
 Section five contains demographic questions about the individual taking the survey to get 
more information about the role the respondent plays in implementing and executing social 
media in their newsroom. It also asks how long they have been in the industry, their current 
position, the highest academic degree they have earned, and in which geographic part of the 
United States they live and work in. The survey was intentionally short as to be efficient for time 
and narrow in measuring the resources used to execute social media and how social media is 
used as a tool. 
 The survey was distributed to 257 employees of Cox Media Group via a private 
Facebook group meant for employees who deal largely with social media. Cox Media Group 
owns four newspapers, more than a dozen non-daily publications, 86 radio stations, and 16 
television stations across the United States. The company also has a team of journalists dedicated 
to social media analytics and creating national content for all news websites to share. The author 
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of this study is a freelance employee for a Cox Media Group television station, and was able to 
access participants by being a member of the private Facebook group. 
 After the survey closed on October 30, the results were extracted from the Qualtrics 
survey and entered into SPSS Statistics program for data analysis. Direct results were examined 
in Qualtrics, and charts were extracted from the web browser as well. 

Survey Results 
 The relationships between the type of newsroom and their responses to various questions 
were examined in this analysis. The perception exists that print publications are not as quick to 
get on board with trends, and have not invested as much in digital efforts as television stations 
do. Television stations are also starting to attempt to provide a “second-screen experience” for 
the user, meaning that they can interact with the program they are viewing in some way by using 
their cellphone or tablet. For news organizations whose product is strictly online, it is expected 
that they use a larger range of social tools and rely on those tools more to disseminate their news. 

Demographics of respondents 
Section 1 
 
 People from 19 different newsrooms responded to the survey; 12 of the respondents work 
in newsrooms in the Northeast, six in the South, and one in the Midwest. The respondents 
included a variety of positions in the industry, including digital content producer, engineer, 
weather anchor/reporter, digital content manager, reporter, social media executive producer, 
sales software, news producer, executive editor, anchor, and multimedia journalist. The range of 
years in the industry was very large, with some people only being in the industry for one year 
and others working for 30 years. The mean amount of years in the industry was 10.42.  

Figure 1.1 - Question #1 
 In order to categorize the types of newsrooms that were being included in the study, 
respondents were first asked what medium they work for, and then answered corresponding 
questions about circulation or size of the demographic area. There were three respondents from 
print newsrooms, two respondents from digital newsrooms, and fourteen respondents from 
broadcast newsrooms (Figure 1). For personnel who classified as primarily digital, one worked 
for an organization that averages less than 100,000 page views a day; three worked for an 
organization with 100,000 to 200,000 per day; and one with 200,000 to 300,000. Most of the 
respondents in the broadcast news industry worked in a large market, with 44% of respondents 
working in a market ranked 1 through 25 in the Nielsen DMA rank. Of the respondents for print-
based organizations, one had a circulation less than 10,000, another had a circulation of between 
10,000 and 50,000 and the largest had a circulation of 100,000 to 150,000. 
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General use of social media platforms 
Section 2 
 In order to examine how heavily news organizations use social media, pay attention to 
and attempt to adapt new trends, respondents were asked what social media platforms they used 
on a regular basis. One hundred percent of the respondents had an official Facebook and Twitter 
page for their news organization (Figure 1.2). Almost half, 47 percent, had an Instagram account 
and 21 percent had a Pinterest or YouTube account. Only 5 percent had a Tumblr., Meerkat, 
Vine, or Storify account. This is interesting to examine because Facebook and Twitter have both 
been around for almost 10 years and have been popular for about 5. While there is no way to tell 
exactly when it was common practice for all news organizations, regardless of platform, it is 
evident that both are fully integrated into the practice of journalism.  

Figure 1.2 - Question #6 
 

 Other apps, such as Meerkat and Vine, could be considered “fads” because they have not 
been around as long and have not held a steady amount of users, thus it would make sense that 
news organizations made an attempt to use the newest social tool, but maybe do not anymore 
since the use has declined rapidly as a whole.  
 When asked which platforms the organizations publish on, 89 percent of respondents said 
their organization had a website, while only 21 percent said they have a mobile application for 
their site.  
 A social media plan shows that the use of social media is not an afterthought; rather, it is 
an integral part of the newsroom operation. Seventy-eight percent of respondents said their news 
organization has a social media plan in place. When newspaper organizations do adopt social 
media into their realm of tools, they make it deliberate and well planned. All three respondents 
from the newspaper industry said they had a social media plan in place at their particular 
company, meanwhile for some television stations and digital publications it was more fluent.  

Investment in social media 
Section 3 
 In an industry that is said by many to be shrinking, adding positions to satisfy digital 
needs is a fairly common trend among the respondents of this survey. Out of the percentage that 
did increase their digital staff, 47% said they added 1-3 new positions, 13% added more than 10 
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(Figure 1.3). Twenty-seven percent of respondents said they added no new digital positions over 
the past five years. 
 Broadcast organizations added the most positions as a whole and print added the least. 
One print organization added one to three positions, one added four to six positions and only one 
added none. Any growth in the print industry should be noted since employment has been on the 
decline (Kirchoff, 2010). A great recent example of this is Trib Total Media, located in 
Pittsburgh. Trib Total Media cut 153 employees in an effort to downsize its chain of smaller, 
local papers it had bought out in recent years in effort to roll out an entirely new digital effort. 
Trib Total Media is expected to release several new digital platforms in 2016. In the release from 
the company, the executive director said, “All of these digital enhancements will better position 
us to meet the needs of our subscribers, advertisers, partners, and employees and deliver the 
news where, when, and how our readers would like to receive it,” (Hare, 2015). The new 
products will include a refreshed website and multiple mobile-first websites.  

Figure 1.3 - Question #8 
 Despite investing in salaries for new employees and expansions for digital products, most 
news organizations are not willing to shell out a lot of money for paid or promoted posts. Less 
than half of respondents were aware of a budget for social media advertisements, and over half  
of those who were said they spent less than $1,000 on social media advertising per year. On the 
other hand, one-third of respondents who knew about the social media budget said they spend 
over $5,000 on social media advertising in a year (Figure 1.4). This could come down to the 
company’s resources, whether it fits in the budget or if the news organization is satisfied with the 
organic reach of the posts made on Facebook and Twitter pages. 

Figure 1.4 - Question #9 
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 There is little middle ground involved in these particular respondents - either social 
media advertising is a fairly large investment or it is hardly being considered. This is consistent  
with the reluctancy of many business to pay for advertising on a service they have always seen as 
free (Logan, Bright & Gangadharbatla, 2012). However, Facebook is making it more and more 
difficult to obtain a high organic reach by changing the algorithm of how posts are disseminated 
to timelines, pushing many users toward paid advertisements. Facebook users also view social 
media advertisements differently than they do television advertisements in terms of reliability 
(Van-Tien Dao, Nhat Hanh Le, Ming-Sung Cheng, & Der Chao (2014). 

Use of social media for gathering and disseminating the news 
Section 4 
 Social media has a presence in every modern newsroom in some way. The integration of 
it has not always been welcomed however, so the amount of value that individual journalists 
place on the use of social media as both a news gathering and news disseminating tool was 
gauged in this study. 

Figure 1.5 - Question #12 

 When it comes to disseminating news and information over social media, there were six 
categories that respondents were asked about: breaking news, hard news, feature/human interest, 
national news, viral stories and informative information on traffic and weather. As mentioned 
above, breaking news was rated of the highest importance out of all categories. After that, 
respectively, were informative, hard news, feature/human interest, national and viral stories. 
While many stories posted on social media are “viral” stories, the question asked was about how 
important the respondent felt social media was of a tool in each situation. 
 Overall, the highest mean average of the ratings (out of 7) was 6.47 in the category of 
how important social media is in getting the information out about breaking news (Figure 1.5). 
The lowest mean was tied at 5.32 for disseminating both national stories and viral stories. 
Multiple respondents ranked every situation “extremely important,” while the “not important at 
all” category only received one response when it came to disseminating viral stories. These high 
averages show that when asked to assign a numerical value to how much social media benefits a 
news organization in connecting with their consumers, journalists feel it is important. However, 
their audiences may not feel the same way and could have different priorities depending on the 
types of stories they want to read. 
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Figure 1.6 - Question #13 

 Social media has allowed for consumers to be more actively involved in the news 
gathering process, and these results show that stations are beginning to rely on these channels to 
get information from viewers. Not everyone is willing to pick up a phone and call the news desk, 
but some people are willing to send a message or tweet. Sometimes, content is not even meant to 
go to a news station, but becomes so popular because of its compelling nature that journalists 
notice. When this happens, the news has already passed the test of being interesting to the 
consumer and is usually a story of high value. It also allows for news stations to essentially be 
everywhere through their viewers. Sometimes, by the time a news crew gets to the scene the best 
or most powerful moments have already passed and are missed out on. By getting eyewitness 
video, the organizations are able to provide content that was happening in the midst of the event, 
which may be the reason why respondents ranked “receiving first hand photos/video” of the 
highest importance for the use of social media in gathering news (Figure 1.6). 

Conclusion 
 It is evident by the study and simply examining the state of the world of journalism today 
that social media has impacted every news operation on some level. Seventy-three percent of 
respondents to the survey said they created digital positions in their newsrooms over the past 5 
years, a strong piece of evidence to a serious commitment to adapting social media technology. 
Adding a position is acknowledging the need for someone to have a focus on a specific aspect of 
news production, while admitting that social media is not a fad that is going away any time soon  
 Even for those news organizations that did not choose to add new digital positions, 
Twitter and Facebook are a regular part of the news disseminating routine. Adopting social 
media in some way and creating accounts are unavoidable for any type of business, initiative or 
organization. However, judging by responses from this survey, when respondents were asked 
about what types of social networking sites are regularly used, the news industry seems to be 
catching up with trends after they are guaranteed to have longevity rather than attempting to 
jump on the cutting-edge of social media. 
 The use of social media for news has been examined from a professional and consumer 
standpoint by researchers in how it has changed the way dissemination of news, but little 
research has been done on how the inner workings of newsrooms has been affected. By studying 
employment growth, amount invested in spending and use of social media platforms, it is 
possible to gain new perspective into how much of a role social media has really played in 
changing day-to-day operations of a newsroom. 

Limitations and Future Research 
 One of the main limitations of the survey was the challenge of getting it into the hands of 
someone within the newsroom whom has answers to some of the more specific questions that 
were asked. The role of that person may vary from newsroom to newsroom, so it would be quite 
difficult to go through the process of identifying that person in every situation. While the 
demographics were diverse, there were only 19 respondents so the fact that the people surveyed 
was a small sample should be taken into consideration when considering the accuracy of 
statements the results made about the industry as a whole.   
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 In the future, having more respondents would be more helpful to have a more diverse 
range of respondents, and also make it more representative to newsrooms across the country. It 
may also prove to be beneficial to survey those directly dealing with social media, such as social 
media managers and web producers, and compare those results with news directors or managing 
editors to see if the perspective differs in how social media is valued. Pairing this research with 
the larger amounts of research that has been conducted on how audiences consume the news, as 
done in the literature review of this paper, would also be helpful in understanding the way social 
media has impacted the news industry as a whole. 
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Appendix 
Social Media in the Modern Newsroom 
 
Q1 What area of the media industry would you classify your newsroom? 
❍ Print 
❍ Broadcast 
❍ Digital 
 
Q2 FOR TELEVISION AND RADIO STATIONS ONLY: Where in the Nielsen DMA ranks 
does your station fall? 
❍ 1-25 
❍ 26-50 
❍ 51-75 
❍ 76-100 
❍ 101-125 
❍ 126-150 
❍ 151+ 
 
Q3 FOR NEWSPAPERS ONLY: What is your circulation? 
❍ Less than 10,000 
❍ 10,000-50,000 
❍ 50,000-100,000 
❍ 100,000-150,000 
❍ 150,000-200,000 
❍ 200,000 
 
Q4 FOR DIGITAL PUBLICATIONS/WEBSITES: What is an average number of page views 
per day? 
❍ Less than 100,000 
❍ 100,000-200,00 
❍ 200,000-300,000 
❍ 300,000-400,000 
❍ 400,000-500,000 
❍ Over 500,000 
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Q5 Which of the following does your newsroom have for purposes of publishing content? 
❍ Website 
❍ Mobile Application 
❍ News Blog 
❍ Other (please describe) ____________________ 
 
Q6 Which of the following social media websites does your newsroom have an account for and 
use on at least a monthly basis? Please check all that apply. 
❑ Facebook 
❑ Twitter 
❑ Instagram 
❑ Tumblr. 
❑ Pinterest 
❑ Meerkat 
❑ Vine 
❑ YouTube 
❑ Flickr 
❑ Storify 
❑ Other (please list) ____________________ 
 
Q7 Does your newsroom have a written social media plan or policy? 
❍ Yes 
❍ No 
❍ Don't know 
 
Q8 How many positions have been added within the past 5 years that have been primarily to 
expand digital/social media efforts? 
❍ 1-3 
❍ 4-6 
❍ 7-9 
❍ 10+ 
❍ None 
❍ Don't know 
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Q9 How much does your organization allocate in funds yearly for the promotion of posts or 
advertisements on social media? Educated guesses are welcome. 
❍ $0-$1,000 
❍ $1,000-$2,000 
❍ $2,000-$3,000 
❍ $3,000-$4,000 
❍ $4,000-$5,000 
❍ $5,000+ 
❍ Don't know 
 
Q10 Who within the newsroom has a social media account (Facebook and/or Twitter) associated 
with the organization? Check all that apply. 
❑ Anchors 
❑ Reporters/Correspondants 
❑ Photographers 
❑ Producers (Television) 
❑ Producers (Digital) 
❑ Editorial Staff 
❑ Management 
 
Q11 How many people (approximately) have access to and regularly contribute to the primary 
social media page? 
❍ 1-3 
❍ 4-6 
❍ 6-8 
❍ 9-11 
❍ More than 12 
❍ Don't know 
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Q12 In your opinion, how important is the use of social media in posting the following types of 
stories... 

 

Not at 
all 

importa
nt 

Very 
Unimpo

rtant 

Somewh
at 

Unimpor
tant 

Neither 
Importa
nt nor 
Unimp
ortant 

Somewha
t 

Important 

Very 
Important 

Extremely 
Important 

Breaking news        

Hard news        

Feature/human 
Interest        

National news        

Viral stories        

Informative 
(traffic, weather)        

 
 
Q13 In your opinion, how important is social media for news gathering purposes of... 

 

Not at 
all 

import
ant 

Very 
unimporta

nt 

Somew
hat 

Unimpo
rtant 

Neither 
Importan

t nor 
Unimpor

tant 

Somewh
at 

Importan
t 

Very 
Importa

nt 

Extremely 
Important 
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Receiving news 
tips        

Receiving first 
hand 

photos/video 
       

Reaching out to 
family 

members/friends 
of people 

       

 
 
 
 
Q14 How many years have you been in the journalism industry? 
 
Q15 What is your current position? 
 
Q16 What is your highest academic degree earned? 
❍ High School 
❍ Bachelor's 
❍ Master's 
❍ Doctorate 
 
Q17 In which geographic part of the United States is your newsroom located? 
❍ Northeast 
❍ South 
❍ Midwest 
❍ West 
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Abstract 
Health professionals have a unique role in providing care to the hundreds of thousands of 
athletes injured every year in both a physical and psychological way. Several studies have 
identified athletic trainers and physical therapists as being a vital part of an athlete’s emotional 
and psychological recovery as they are often in a position to witness and discuss the 
psychological influences of injury with athletes (Tracy, 2008; Tracey, 2003; Wiese-Bjornstal & 
Smith, 1993; Larson, Starkey & Zaichkowsky, 1996). Despite this, these professionals often 
express a lack of education and knowledge on the mental aspects of injury (Larson, Starkey, & 
Zaichkowsky, 1996; Taylor & Taylor, 1997; Jevon & Johnston, 2003).  A study conducted by 
Arvinen-Barrow and colleagues (2008) identified that these professionals are generally positive 
in their interest in learning the psychological aspects of recovery providing an opportunity to 
train these individuals. A study was conducted with students training to become injury 
rehabilitation specialists (n= 22) who are enrolled in undergraduate or graduate study to 
determine students’ perceived importance of the psychological aspects of injury recovery. 
Results from this study indicated that students report high levels of importance of the 
psychological aspects of injury to their field of study and are interested in learning more about 
the implementation of these skills. Overall, athletes are perceived to be very to extremely 
affected by injury by almost all students and the most common negative psychological reactions 
include frustration, stress and anger. This study implies the necessity of developing future 
training for students in the psychology of injury in order to increase confidence levels in utilizing 
psychological skills. 
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Introduction 
A sport injury is often the nightmare that can never be awakened from for a devoted 

athlete. Unfortunately, injury has become “part of the package” that athletes sign up for when 
they participate. A study by Safe Kids Worldwide discovered that 1.35 million children (19 years 
and younger) were seen in emergency departments in the year 2012 for a sport-related injury 
(Ferguson, Green, Hansen, 2013). This number only scratches the surface of the millions of 
athletes both professional and recreational who may experience injury. Although steps are being 
made toward injury prevention, what improvements are being explored for those who are in the 
recovery phase of injury? Injury recovery has been shown to involve both physical and 
psychological factors demanding a more holistic approach to the treatment of injury. Research 
has been conducted in this area for approximately thirty years from the perspective of the sport 
psychologist, the injury rehabilitation specialist (IRS), and the athlete in an effort to create the 
most comprehensive care. By bringing this research together, a new protocol can be developed 
for the professionals who are treating the injured athletes on a daily basis.  
Psychology of Injury 

Many health professionals have recognized the psychological issues related to injury 
recovery such as depression, fear, anxiety, stress, pain, anger, and a loss of identity (Wagman & 
Khelifa, 1996). Although most people recover from injury without any major psychological 
difficulty, the previously mentioned issues are common barriers that can prolong the length of 
recovery. Sport psychologists have developed a variety of models and theories in order to 
explain the experiences of injured athletes. These models then serve as a guide for those working 
with these populations to better understand the processes that influence the negative 
psychological responses to injury. One of the earliest models applied to injury recovery was the 
stage-based model by Kubler-Ross in 1969. It was originally constructed to explain the grief 
process which was then applied to athletic injury due to the loss of sport participation. The stages 
in the model are denial, anger, bargaining, depression, and acceptance. A person was thought to 
have made a positive adjustment once they had passed through each stage. However, research 
(Santi & Pietrantoni, 2013; Wagman & Khelifa, 1996; Forsdyke, 2014; Arvinen-Barrow, 2009) 
has indicated the weaknesses within the stage model with the main reason being athletes move 
through stages in different orders. This then lead to the development of models based on 
individual experiences during injury recovery. 

Another model of significance is the self-determination theory by Ryan and Decci (2000) 
which addresses the three basic psychological needs of individuals: competence, relatedness, and 
autonomy. Personal development and task performance are enhanced in athletes when these 
needs are satisfied. Frameworks for this model are explored in a few studies (Ardern, Taylor, 
Feller, & Webster, 2013; Podlog, Dimmock, & Miller, 2011; Podlog & Eklund, 2007).  

One of the most popular models is the integrated model of psychological response which 
was developed from the cognitive appraisal model (Weise-Bjornstal, Smith, Shaffer, & Morrey, 
1998).  Its popularity can be attributed to its focus on the individual differences in how athletes 
perceive their injury. This model explains how athletes think about their sport injury (cognitive 
appraisal) in relation to factors both personal and situational. How an athlete feels, or their 
emotional response, is a result of their appraisal of their injury. Emotions are then linked to how 
the athlete behaves during the recovery process (Weise-Bjornstal, Smith, Shaffer, & Morrey, 
1998). This foundational model has been used as a framework in several studies (Madrigal & 
Gill, 2014; Clement, Arvinen-Barrow, & Fetty, 2015; Clement, Granquist, & Arvinen-Barrow, 
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2013) indicating its functionality in explaining the injury recovery process on a psychological 
level.  

The stress response model (Andersen, & Williams, 1988) also helps to explain 
antecedents of injury (Wagman & Khelifa, 1996; Forsdyke, 2014). The model identifies the ways 
in which athletes are more susceptible to injury in relation to their personality, their history of 
past stressors, as well as their coping resources. If these three factors are inadequate then an 
athlete’s stress response (muscle tightness, lack of focus, etc.) may cause them to be injured.  

Most recently, an extension of the integrated model was explored in relation to the 
physiologic phase approach which is commonly used by athletic trainers (ATs). This phase 
approach includes the acute injury phase, repair phase, and remodeling phase which serves as a 
guideline for providing treatment due to its relationship to the stages of healing. Clement and 
colleagues (2015) proposed combining the integrated model with the phase approach in order to 
provide a comprehensive framework for understanding how psychological and physical factors 
interact during each of the phases of injury recovery. Emergent themes were collected through 
interviews for each phase in the areas of cognitive appraisals, emotional responses, and 
behavioral responses. Results from this study found that athlete reactions during the different 
phases varied for each individual. In the initial phase reaction to injury, athletes’ had 
predominantly negative cognitive appraisals and subsequently, negative emotional responses. If 
the injury was perceived as being more severe, the athlete had a more negative response. In the 
reaction to rehabilitation stage, athletes exhibited traits of frustration as the most common 
emotional response. However, during this stage some athletes looked forward to their 
rehabilitation while others saw it as being extremely difficult. In the reaction to return to sport 
phase there was a mix of cognitive appraisals between reinjury anxiety and feelings of 
excitement. Many athletes identified that they learned many lessons and could appreciate their 
bodies better. The most consistent behavioral response over the course of the different phases 
was a need for social support. Findings did show that athlete emotions, thoughts, and behaviors 
evolve through recovery in a cyclical nature which is a normal process.  

By identifying the theories that are most commonly used to explain the athlete response 
during injury recovery, a clearer picture can be formed to explain the psychology of injury. The 
integrated model of response has the most support in this regard. Athlete responses are largely 
individualized based on their own cognitive appraisals, situational factors, and personal factors. 
This information is useful in the future treatment of athlete psychological responses to injury in 
order to create a more positive experience.  
Rehabilitation Professionals’ Roles and Perceptions  

When an athlete is first addressing the issue of their injury, it is often in the presence of 
an injury rehabilitation specialist (IRS) such as an athletic trainer, physical therapist, etc. 
Athletes may feel vulnerable and helpless after being injured and may depend on the verbal and 
nonverbal communication provided by their physiotherapists and athletic trainers to determine 
their ability to cope. Several studies (Arvinen-Barrow, 2009; Hamson-Utley, Martin, & Walters, 
2008; Larson, Starkey, & Zaichkowsky, 1996) have identified the important role that IRS play in 
the psychological aspects of injury recovery and have sought to discover how these professionals 
are fulfilling this role. A qualitative study conducted by Tracey (2008) sought to explore the 
perceptions of IRS regarding their role in the psychological recovery of injury. IRS identified 
their roles as a rapport builder, educator, and communicator in relation to their patients. These 
themes showed as health professionals purposefully sought to establish supportive and caring 
environments for their patients. The interviews conducted in this study allowed the IRS to 
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recognize the value of their role in the rehabilitation process in their patients’ physical health and 
emotional well-being (Tracey, 2008).  
Athlete’s Perspectives  

Comprehensive care could not be effectively developed or provided without the 
perspective of the injured athlete. Their experience through the injury process is not only 
challenging, but can be filled with intense emotions. Feeling low, shock, disbelief, and upset are 
a few of these emotions, however, the ones most commonly expressed by athletes are self-doubt 
and frustration during the beginning stages of injury (Arvinen-Barrow, Massey, & Hemmings, 
2014). These negative and intense reactions can be disruptive enough to the life of an athlete as 
to impair general psychological health as well as rehabilitation. Taylor and Taylor(1997) identify 
that negative reactions to injury are best conceptualized as psychological distress which shows in 
rehabilitation in the forms of lowered confidence, decreased effort in physical therapy, 
accentuated pain, and increased anxiety. If athletes do not express more positive attitudes to 
rehabilitation after the first two weeks, clinical problems are likely to arise.  

A study analyzed whether the expectations of males and females about injury 
rehabilitation services given by an athletic trainer differ. This information was sought out in 
order to provide athletic trainers with an awareness of how patients generally react and respond 
to injury rehabilitation at the beginning of a program. Results included an interaction between 
prior experience with an athletic trainer during injury rehabilitation and gender in that males 
without prior experience had lower expectations on their commitment toward injury recovery 
than females. Another finding was that females with prior experience were less likely to have 
realistic expectations and females in general had higher expectations of their commitment toward 
injury recovery. Conclusions that were drawn from this study include the difference between 
what females expect from ATs during rehabilitation which is important for rehabilitation 
professionals to know so that treatment can be more individualized. Females expect ATs to 
provide services based on trust in a nurturing environment where personal growth and self-
disclosure can develop. Males on the other hand, expect less from their ATs but could still 
benefit from imagery and relaxation strategies, and social support and communication in terms of 
their own personal self-efficacy (Clement, Hamson-Utley, Arvinen-Barrow, Kamphoff, 
Zakrajsek, & Martin, 2012). This information emphasizes that rehabilitative care should be 
individualized and catered to the needs of the athlete. IRS can benefit from identifying these 
differences so that they learn to attend to athletes in different ways with the goal of providing the 
necessary support expected of them. 
Education for Sport Injury Professionals and Athletes 

In response to the extensive research indicating the importance of psychological care in 
injury recovery, new research has explored both the education of IRS and athletes in this area. 
This has been especially important given that many IRS receive little to no training in 
psychological interventions or referral strategies (Larson, Starkey, & Zaichkowsky, 1996; Taylor 
& Taylor, 1997; Jevon & Johnston, 2003). However, these professionals often express their 
desire to learn more about these topics when questioned (Arvinen-Barrow, Hemmings, Becker, 
& Booth, 2008). One of the most comprehensive reviews regarding the psychology education of 
IRS identifies the most appropriate content and mode of delivery for an education program. 
Topics that were considered to be the most important for such a program (as indicated by 12 or 
more studies) were interpersonal communication, positive self-talk, imagery, goal setting, 
relaxation and injury referral. The most suggested modes of delivery were using role play, case 
studies, and reflection in the context of workshops and seminars. Despite these helpful 
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recommendations, the authors recognized that this information is of little value unless adopted by 
the national governing bodies who determine what educational requirements must be maintained 
by the IRS (Heaney, Walker, Green, & Rostron, 2015).  
 In light of discussing the importance of educating IRS on the psychological aspects of 
injury, the purpose of the present study was to explore the perceptions of college students 
enrolled in a sport psychology course in regards to their understanding of the psychological 
aspects of injury recovery. Being that this may be the only education on psychological concepts 
that these students receive throughout their entire career, it is certainly worth exploring its 
impact. Several studies have identified athletic trainers and physical therapists as being a vital 
part of an athlete’s emotional and psychological recovery as they are often in a position to 
witness and discuss the psychological influences of injury with athletes (Tracy, 2008; Tracey, 
2003; Wiese-Bjornstal & Smith, 1993; Larson, Starkey & Zaichkowsky, 1996). Despite this, 
physical therapists and athletic trainers often express a lack of education and knowledge on the 
mental aspects of injury (Larson, Starkey, & Zaichkowsky, 1996; Taylor & Taylor, 1997; Jevon 
& Johnston, 2003).  Research has identified that athletic trainers receive formal instruction on the 
psychological aspects of injury but may not receive training on the practical application of such 
knowledge (Hamson-Utley, Martin & Walters, 2008).  

This research sought to explore the attitudes of students training to become injury 
rehabilitation specialists (IRS). The primary research question was: What are the college 
students’ [in training to become injury rehabilitation specialists] perceptions of the importance of 
the psychological aspects of injury rehabilitation? Secondary research questions included: What 
are the perceived psychological needs of athletes from the student's point of view? How 
knowledgeable and comfortable do students feel addressing the psychological needs of their 
athletes? And finally, Do students use techniques associated with effective psychological 
rehabilitation in their interactions with patients? It is hypothesized that the students will 
exemplify a general understanding of psychological concepts but will not express much 
experience putting those concepts into their everyday interactions with patients. This would 
indicate that further training in the psychology of injury with an additional course during 
graduate training or a furthering education opportunity is necessary in order for these skills to 
become transferrable. It is also hypothesized that students will view the psychological impact of 
injury as highly influential to the successful rehabilitation of injured athletes but will express 
somewhat low confidence levels in applying psychological skills in their treatment of athletes. 

Methodology 
Participants 

Participants who completed the study were students training to become IRS from the 
University of Pittsburgh (n=22) and were selected based on their enrollment in the Psychology of 
Injury course. Table 1 overviews the basic demographics of the students. The participants were 
23% male and 77% female. Age range of participants was from 21 to 25.  
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Table 1: Demographic table of student rehabilitation specialists (n=22) 
 Frequency Percentage 
Age   
Twenty-one years old 9 40.9% 
Twenty-two years old 10 45.5% 
Twenty-three years old 1 4.5% 
Twenty-four years old 0 0% 
Twenty-five years old 2 9.1% 
Sex   
Male 5 22.7% 
Female 17 77.3% 

Participants were asked about their undergraduate course of study and responses showed 
73% studied Athletic Training and 14% studied Rehabilitation Science. The remaining 13% had 
majors that included Psychology, Biological Sciences, and Biology and Athletic Training which 
are outlined in Table 2. A follow-up question addressed student’s graduate level training in 
which 32% reported they were in graduate training to become an ATC (certified athletic trainer), 
27% were still in undergraduate, and 23% were in training to become a DPT (Doctor of Physical 
Therapy). The remaining 18% of graduate studies indicated were Wellness and Human 
Performance, Sport Pedagogy, Exercise Science, and Sport Management. All students were 
deemed to have appropriate background in terms of knowledge of the injury process based on 
their undergraduate degree indications (also see Table 2). 
Table 2: Course of study and experience related demographics of student rehabilitation 
specialists (n=22) 
 Frequency Percentage  Frequency Percentage 
Undergraduate 
course of study  

  Graduate 
course of study  

  

Psychology 1 4.5% Physical 
Therapy DPT 

5 22.7% 

Rehabilitation 
Science 

3 13.6% Wellness and 
Human 
Performance 

1 4.5% 

Athletic Training 16 72.7% Still in 
undergraduate 

6 27.3% 

Biological 
Sciences 

1 4.5% Sport Pedagogy 1 4.5% 

Biology and 
Athletic Training 

1 4.5% Exercise 
Science 

1 4.5% 

   ATC 7 31.8% 
   Sport 

Management 
1 4.5% 

 
Remaining demographics addressed where students have had contact working with 

injured athletes and how many months of experience they obtained. Students were then asked 
where they have gained experience and interactions with injured patients. Areas of experience 
included undergraduate internships/clinicals (41%), undergraduate and summer 



123 
 

internships/clinicals (41%), as well as summer internship only (4.5%), observation (4.5%), being 
an athlete in high school (4.5%) and no experience (4.5%). The final demographics section asked 
students how many months of experience they have had working with injured athletes. The range 
of experience was 0 - 36 months with 23% of students indicating they had approximately 24 
months of experience (See Table 3).  
Table 3: Months of experience working with injured athletes of student rehabilitation specialists 

 Frequency Percent 

0 months 2 9.1% 

3 months 3 13.6% 

10 months 1 4.5% 

16 months 2 9.1% 

17 months 3 13.6% 

18 months 1 4.5% 

20 months 3 13.6% 

21 months 1 4.5% 

24 months 5 22.7% 

36 months 1 4.5% 

 
Overall, participants had a diverse background with varying amounts of education as well 

as direct experience working with injured athletes. No responses were excluded from the study 
as it was deemed all participants had relevant backgrounds as well as sufficient interest in the 
psychological aspects of injury recovery due to their course participation.  
Research Design and Instrumentation 

The research design was a correlational study collecting descriptive data in the form of a 
survey (See Appendix A). The survey was organized into three sections: 1) demographics (6 
items), 2) student knowledge and experience of the psychological aspects of injury (14 items), 
and 3) student perceptions of athlete’s psychological needs during recovery (8 items). Two 
subsets of questions also addressed to what degree students use psychological techniques with 
their patients and how qualified and knowledgeable they feel in doing so which were included in 
both section 2 and 3. The majority of questions utilized a five-point Likert-scale with an example 
scale ranging from “extremely important” to “not important.” The survey was comprised of six 
demographic questions, two additional sections with twenty-two questions total and took 
approximately 15 minutes to complete. The first page of the survey outlined informed consent 
and no course credit was given for participation in the survey. The demographics determined 
participants’ age, gender, undergraduate course of study, graduate course of study (if applicable), 
where students had experience working with injured athletes as well as how many months of 
experience they had.  
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During the development of the survey, the questions were given to a content expert in 
athletic training for review and feedback based on the accuracy of the questions. An additional 
expert review was obtained for the psychology of injury component of the survey. Questions that 
addressed the specific psychological skills that students should be familiar with were developed 
from the NATA competencies for Athletic Trainers that were to have been met by the students 
upon the completion of the Psychology of Injury course. For an example, Competency PS-C3, 
“Describe the motivational techniques that the athletic trainer must use during injury 
rehabilitation.” Questions addressing students’ comfort levels in motivating athletes to adhere to 
rehabilitation was included in the survey. The survey was approved by the Robert Morris 
University IRB.  
Procedures 

The survey was developed to address the primary and secondary research questions. 
Several revisions of the survey took place with content experts overseeing the changes. 
Permission was obtained from the course instructor at the University of Pittsburgh and IRB 
approval was obtained. The primary researcher distributed surveys on ground. Data was entered 
and analyzed using SPSS software. Correlations between questions were conducted to determine 
level of significance. 

Results 
 All surveys that were distributed (n=22) were completed and considered for the analysis. 
One participant left two questions incomplete but the survey data was still included in the 
analysis because the survey did not include a subscale and all questions were independent from 
each other. Descriptive statistics were conducted for all questions in sections 2 and 3 and 
comprise a bulk of the analysis due to the exploratory nature of the study. Correlations were also 
conducted with the survey responses of two questions that both addressed the same research 
question. The results were then evaluated at the p < .01 level. The four main research questions 
helped organize the following results.  
What are the college students’ [in training to become injury rehabilitation specialists] 
perceptions of the importance of the psychological aspects of injury rehabilitation? 

Students were asked the percentage of injury recovery they perceived to be mental out of 
100%. The range for this data was from 40% - 85% with the average response being 63% (SD = 
13.51). Following this question was a list of seven psychological skills in which participants 
were to rate the level of importance in their field of study with 1 - “not important” and 5 - 
“extremely important.” Table 4 shows the mean responses for each of the psychological skills in 
order from greatest to least. Motivation had the most positive ratings with 64% of students 
identifying this skill as being “extremely important” and the remaining 36% responding with 
“very important.”  
Table 4: Importance of psychological skills in the injury rehabilitation field 

Psychological Skill Level of Importance 

Motivation 4.9 

Goal setting 4.6 

Social support 4.6 
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Active listening 4.45 

Positive self-talk 4.45 

Relaxation techniques 3.5 

Imagery/Visualization 3.4 

The overall importance of the psychology of injury to the future careers of students was explored 
and positive results were found. 60% of students reported it was “extremely important” and 36% 
reported it was “very important.” A follow up question addressed the level of interest students 
had in learning more about the psychological aspects of injury in a continuing education 
program. 23% were “extremely interested,” 64% were “very interested,” and 14% were 
“moderately interested.” A correlation was run to determine the relationship between the level of 
importance of psychological knowledge and the level of student interest in learning more about 
the psychological aspects to injury. A statistically significant relationship was identified (r =.582, 
p < .01). Being that a majority of students identified injury recovery as being at least half mental, 
providing more training in the psychological aspects of injury would be a positive addition to the 
IRS curriculum. Overall, students expressed high importance levels of the psychological aspects 
of injury in addition to the skills that foster positive psychological recovery.  
What are the perceived psychological needs of athletes from the student's point of view?  

Students identified that athletes are “very affected” (64%) and “extremely affected” 
(32%) psychologically by their injury. The frequency with which students have identified 
specific negative reactions to injury was explored among thirteen different factors. Ratings for 
this scale ranged from 1 - “Never” to 5 - “Always.” Results are ordered from greatest to least in 
Table 4.  
Table 4: Observed frequency of athletes’ negative reactions to  

Negative Reactions to Injury Frequency Among Athletes 

Frustration 4.3 

Stress 4.2 

Anger 3.5 

Loss of motivation 3.5 

Anxiety 3.4 

Lack of concentration 3.4 

Poor adherence 3 

Depression 2.9 

Denial 2.8 
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Grief 2.6 

Hopelessness 2.6 

Social withdrawal 2.5 

Exercise Addiction 2.5 

 
The last question addressed whether students feel that athletes expect to have all of their needs 
fulfilled by their IRS (including physical, emotional, and psychological). Only 18% felt this was 
true of athletes “all of the time,” 37% felt this was true “most of the time,” and 45% felt this was 
true “some of the time” or “not at all.” This acknowledges the fact that IRS can hardly be 
prepared to handle every issue brought to them by an athlete and that perhaps other professionals 
may be more suited to handling emotional or psychological needs of athletes.  
How knowledgeable and comfortable do students feel addressing the psychological needs of 
their athletes?  

The first question under this research question sought to explore the familiarity levels of 
students with the psychological aspects of injury before their undergraduate/graduate training. A 
second question addressed their current levels of familiarity. More than half of students 
identified they were “slightly familiar” (55%) prior to starting training, but were “moderately 
familiar” (41%) with their current knowledge of the psychological aspects of injury. A majority 
of students (73%) reported they gained their understanding of the psychological aspects of injury 
in their undergraduate courses and 18% gained understanding in their internship experiences. 
Remaining responses included outside personal research (4.5%) and the combination of 
undergraduate coursework and internships (4.5%). The increase in knowledge as a result of 
training is interesting to note especially considering this training was presented mostly through 
coursework. 

Confidence levels were explored in the ability students’ had motivating athletes to adhere 
to rehabilitation. In the results, 55% of students reported they were “very confident” and 9% 
were “extremely confident” in motivating athletes while 32% of students were at the “somewhat 
confident” level. Students were also asked how confident they were in identifying an athlete who 
may be negatively coping with injury. Results indicated 4.5% at the “extremely confident” level, 
60% at the “very confident” level, and 32% of students at the “somewhat confident” level. These 
results were slightly higher than expected. Comfort levels with actually addressing psychological 
issues were lower than the two previous results with only 18% at the “very comfortable” level 
and a majority of students, 68%, at the “somewhat comfortable” level. A significant relationship 
was identified between the familiarity of psychological aspects of injury and the level of comfort 
students have addressing the psychological issues experienced by athletes (r = .688, p < .01). 
This implies that the comfort levels of students in addressing athlete psychological issues could 
be increased by teaching students more about the psychological aspects of injury.  

Similarly, students were asked how comfortable they felt addressing more severe 
psychological issues of athletes that included eating disorders, exercise addiction, substance 
abuse, physical/emotional abuse, and depression. These confidence levels decreased even lower 
than previous responses with only 4.5% of students at “very comfortable,” 59% at “somewhat 
comfortable,” and the remaining 36.5% at “slightly comfortable” or “not at all comfortable.” 
Confidence levels in regards to athlete referral for such issues were split half and half between 



127 
 

“very” and “extremely confident,” and “somewhat” to “slightly confident.” Although the 
interactions with athletes who have more severe psychological issues may be infrequent, it is still 
important for IRS to be comfortable addressing these issues so that the athlete can be referred to 
a more knowledgeable person. In fact, a significant relationship was identified between the level 
of comfort students had addressing mental health issues and students’ confidence referring an 
athlete with a mental health problem (r = .462, p < .05). These two skills go hand and hand and 
are an integral component to the training of IRS. Especially considering a majority of students 
(64%) feel that a Sport Psychologist should be the primary person to address the psychological 
needs of injured athletes while 14% believe an AT or PT should be able to address these issues. 
If athletes need to be referred to a sport psychologist then IRS need to be confident in their 
ability to refer athletes so they are able to receive treatment.  
Do students use techniques associated with effective psychological rehabilitation in their 
interactions with patients? 

Results for the implementation of psychological skills were more spread out among the 
participants. Students were asked whether they have had experience referring an athlete to a 
counselor and only 32% reported that they had been involved in such a process. Students were 
also asked the degree to which they utilized note taking to assess and track the progress of 
athletes’ psychological state and 32% responded with “often,” 32% “sometimes,” and 27% 
“rarely.” This range could be attributed to a lack of consistency in the training of noting taking 
practices during clinicals and internships. Questions also explored students’ use of specific 
psychological skills in their interactions with patients including active listening, goal setting, 
relaxation, and encouraging athletes to be involved with their team. Active listening was a top 
skill used by students with 86% indicating they used it “often” to “always” in their interactions 
with patients. Encouraging athletes to be involved in their team was the next highest with 82% 
indicating “often” to “always.” Goal setting was next in line with 77% indicating “often” to 
“always.” The responses for goal setting were analyzed for a correlation with survey responses 
regarding the level of importance of goal setting as a psychological skill. A significant 
relationship was found (r = .521, p > .05) indicating that the higher the importance of a 
psychological skill, the more likely the student would use it in practice with athletes. Conversely, 
the most surprising results were that of the usage of relaxation techniques. Of the students, 59% 
reported they “rarely” or “never” used this technique with their patients with only 36% reporting 
they “sometimes” used it. Comparing this with student’s importance ratings of relaxation 
techniques, 50% indicated it was “very” to “extremely important” as a psychological skill. This 
contrast could potentially be explained by the general knowledge of relaxation techniques as a 
positive skill but little context as to how this skill could potentially be used in daily interactions 
with patients.   

Discussion 
 The purpose of this study was to explore the attitudes of students training to become 
injury rehabilitation specialists (IRS). Four research questions aided the organization and 
interpretation of student responses and provided insight into how students view the psychological 
aspects of injury. The findings from this study are useful in determining whether the 
psychological aspects of injury are being adequately addressed in the undergraduate and graduate 
training of IRS and whether there are areas for improvement in the future training of these 
professionals.  
 The first research question addressing the importance of the psychological aspects of 
injury was easily interpreted when the majority of students reported injury recovery to be at least 
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half mental. This observation provides interesting insight as to what students break the recovery 
process down to (half physical, half mental) in comparison with what they are being taught to 
focus on during their training (mostly physical). The National Athletic Trainers’ Association 
(NATA) has attempted to fill this gap by creating the Psychosocial Strategies and Referral 
competencies which were added to the training of athletic trainers (ATs). However, research 
with ATs indicated that despite the efforts of NATA, they still do not feel fully prepared to 
handle athletes’ psychological responses (Clement, Granquist & Arvinen-Barrow, 2013, p. 513). 
Another study stated that most IRS assume (even without acknowledging) the responsibility for 
providing psychological support to athletes, despite the fact that their knowledge may only be 
based upon experiential learning rather than formal training (Jevon & Johnston, 2003). If half of 
the injury process is not being properly communicated to IRS during their training, and their 
position as an IRS makes them likely to encounter athletes who will experience negative 
psychological responses to injury, then they will be incapable of fully appreciating the 
psychological aspects of the recovery process as well as adequately addressing those issues in 
athletes whenever they arise.  
 Of the seven psychological skills listed in the survey (goal setting, imagery/visualization, 
positive self-talk, active listening, motivation, relaxation techniques, and social support) that 
were rated in terms of importance to the students’ field, the bottom three (imagery, relaxation, 
and positive-self talk) were identified by a research study as being necessary components to a 
furthering education course for IRS (Heaney, Walker, Green, & Rostron, 2015). The low 
importance ratings for these skills could be attributed to the lack of practical application students 
have experienced with these skills. These importance ratings could easily be improved with 
proper education and practice in utilizing these psychological skills. The section of questions that 
addressed the students’ use of these skills provided further insight by showing that over half of 
students rarely or never used relaxation techniques in their interactions with patients despite the 
fact that all of students rated relaxation techniques as being at least somewhat important with 
half indicating it was very to extremely important in relation to their field. This clearly indicates 
a gap between the knowledge of a skill and how it can be implemented in the workplace. This 
suggests students require a more case study type approach as opposed to a theory based approach 
to the learning of these concepts so that they can obtain a practical knowledge of these skills and 
their use in the injury rehabilitation field.  

This study indicated that students feel psychological knowledge is important to their field 
and future profession. In addition, this importance level was significantly related to students’ 
level of interest in learning more about the psychological aspects of injury. This confirms the 
general consensus among IRS who feel that further training at the postgraduate level in the 
psychological aspects of injury is desirable (Arvinen-Barrow, Hemmings, Becker, & Booth, 
2008). Positive responses in relation to a continuing education program were also identified in a 
study by Heaney, Walker, Green, & Rostron (2015). Clearly the next step in the process is the 
construction and implementation of a training course in the psychological aspects of injury that 
provides both theoretical and practical application.  

Needs of athletes were addressed in the second research question and with this came an 
exploration of the negative psychological responses of athletes. Frustration, stress, and anger 
were most frequently cited by students as being commonly expressed by injured athletes. Other 
research found the psychological responses to be anger, anxiety, and problems in treatment 
adherence (Clement, Granquist, & Arvinen-Barrow, 2013). It is important to identify the 
responses most commonly experienced by athletes because IRS can implement different 
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approaches to help the athlete cope with their negative emotions. For an example, an athlete 
experiencing high levels of frustration may benefit from relaxation techniques if their frustration 
is derived by recurrent pain. If an athlete is frustrated with their injury because they can no 
longer play, then this athlete may benefit from proactive goal setting or variety in their exercise 
program (Arvinen-Barrow, Massey, & Hemmings, 2014). 

The third research question explored student knowledge and comfort levels addressing 
athlete’s psychological needs and generally speaking the response levels were moderate. Despite 
the recent changes to competency levels, research has indicated that the teaching of these 
guidelines lack structure and consistency resulting in a deficiency in terms of confidence levels 
for ATs attempting to address the psychological issues of athletes (Clement, Granquist, Arvinen-
Barrow, 2013, p. 513). This would explain why a majority of the students surveyed indicated 
they were only somewhat comfortable addressing the psychological issues expressed by athletes. 
These confidence levels have the opportunity to increase with additional training as shown in the 
significant relationship between students’ familiarity with psychological aspects of injury and 
their comfort level in addressing these issues with athletes.   

The final research question addressed whether or not students use specific psychological 
skills in their everyday interactions with injured athletes. These skills included active listening, 
goal setting, relaxation techniques, and encouraging athletes to be involved with their team. A 
significant relationship was found between student’s perceived level of importance of goal 
setting and the implementation of goal setting with athletes in recovery. The more important 
students’ perceived goal setting to be, the more they used it in their daily interactions. However, 
relationships were not found with the three other skills which indicates students were either 
unfamiliar with the application of such skills or did not understand the value of those skills to 
injury recovery. Goal setting is extremely prevalent in the literature as an agent for helping the 
athlete feel more control over their injury as well as having a positive influence on the athlete’s 
emotional responses. Arguably, the most beneficial aspect of goal setting is the potential to 
encourage rehabilitation adherence so that goals are being continually met while moving the 
athlete a step closer to returning to sport (Arvinen-Barrow, Massey, & Hemmings, 2014). 
Despite the frequent use of goal-setting and the positive outcomes associated with it, research 
has identified therapists are using goal setting in an unorganized and unstructured way (Arvinen-
Barrow, 2008). Even this skill could be improved upon by teaching IRS the specific types of 
goals for rehabilitation. Taylor and Taylor (1997) overviewed the three different types of 
rehabilitation goals to be physical, psychological, and performance related. These different types 
address all areas of rehabilitation and ensure that the athlete is experiencing a more 
comprehensive recovery process.  

The survey responses indicated that over half of the students had never been involved in 
an athlete referral process. Being that referral has only been recently added to the AT 
competencies, it is possible that many IRS still do not possess the skill of athlete referral and 
may experience difficulty convincing an athlete to see a psychologist. This barrier can be 
improved upon if the IRS conveys the relationship between the services of a sport psychologist 
and the opportunity for the athlete to increase their performance (Heil, 1993, p. 21). Due to the 
growing nature of the field of sport psychology, the opportunity also exists to create relationships 
between IRS and sport psychologists to make a more effective referral system. Being that a 
majority of students in the study responded that sport psychologists should handle the 
psychological needs of injured athletes; the prospect of creating these relationships is extremely 
promising for the future. 
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Limitations and Future Research 
 This study was not without its limitations with the greatest being the small sample size 
(n=22). As a result, findings of this study may not be generalizable to the entire IRS population. 
Also, the diverse nature of student backgrounds could be considered a limitation. The variety of 
educational backgrounds may have caused students to have different perspectives in terms of 
what the psychological aspects of injury were as well as their frame of reference in terms of the 
injury process. Other diverse factors included students’ experience levels and education levels 
which varied greatly. The uniformity with which students had been trained in the psychological 
aspects of injury could not be accounted for.  The questionnaire also had limitations in that it 
assumed all students were training to become Athletic Trainers and were at the graduate level 
due to the information provided by the course instructor. It was not until data collection that this 
flaw was identified. In addition, the course had not yet been completed at the time the survey 
was distributed and students may have been able to express higher levels of familiarity and 
confidence with the psychological aspects of injury recovery had they completed the course prior 
to participating in the study. 
 The recommendations for future research include creating a similar study to the one 
conducted above with a larger sample size and specific demographics in terms of major. 
Comparison of the current education of ATs and DPTs may show differences from previous 
research now that education standards have been changing and, in some cases, these two fields 
are taking courses together. Several students from a variety of institutions should be included in 
this study. Another implication for future research includes surveying injured adults to determine 
their perceptions of the psychological aspects of their injury. I believe that athletes are not the 
only ones to struggle mentally with the rehabilitation process and it would be interesting to see 
how average adults compare with athletes in regards to their own negative psychological 
responses and needs from their IRS. A final recommendation for future research would be to 
create a training course or manual utilizing the three different perspectives outlined in the 
literature review. This would provide a comprehensive overview of the psychological needs of 
athletes, the psychological skills that best meet those needs, and the common emotions expressed 
by athletes during injury recovery.  

Conclusion 
The goal of this research was to explore the psychological aspects of injury as a whole 

and identify the extent of the psychological education that IRS receives. The study was effective 
in that it identified that students have a general understanding of psychological concepts as a 
result of their training in the psychology of injury. This study also provided insight into which 
areas of psychological training could use improvement such as teaching the practical 
implementation of psychological skills in interactions with athletes. This would have the 
potential to increase student confidence levels in the daily usage of psychological skills in their 
interactions with patients. Overall, students show a high level of importance of psychological 
knowledge to their field and have an equally high interest in learning more about the 
psychological aspects to injury. This provides the opportunity to educate these individuals 
further so that they are fully equipped to address the multifaceted nature of the injury recovery 
process.  
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Appendices 
Dear Student,  
My name is Diane Gorog, and I am in my senior year at Robert Morris University studying the 
field of Sport Psychology. For my undergraduate honors thesis, I am conducting a study 
exploring student athletic trainers’ perceptions of the relationship between psychology and 
injury rehabilitation. 
In this survey, you will be asked questions about your knowledge, experiences, and views 
regarding the psychological aspects of sport and injury rehabilitation. It will take approximately 
10 minutes to complete the survey.  
Your participation in this study is completely voluntary, and there are no foreseeable risks 
associated with this project. You may choose to withdraw from the survey at any point in time 
without penalty. Your survey responses will be strictly confidential and data will be only used 
for research purposes. No names will be associated with the data. This study has been approved 
by the Robert Morris University IRB. If you have questions at any time about the survey or the 
procedures, you may contact Diane Gorog by email at dmgst220@mail.rmu.edu or Dr. 
Samantha Monda at monda@rmu.edu. You may also reach out to the IRB at Robert Morris 
University, 6001 University Blvd., Moon Township, PA 15108; irb@rmu.edu; or at 412-397-
6227. 
Thank you very much for your time and support! 
Diane Gorog 
Undergraduate Student, Sport Psychology  
Robert Morris University 
School of Education and Social Sciences 
 
Signature of participant ____________________________________   Date _____________ 
  

mailto:dmgst220@mail.rmu.edu
mailto:monda@rmu.edu
mailto:irb@rmu.edu
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Demographics 
1. What is your age?    _________ 
2. Are you  

a. Male 
b. Female 

 
3. What was your undergraduate course of study? 

_____________________________________________ 
4. Are you currently in graduate study to become an ATC? 

a. Yes 
b. No 

4b. If you answered no, what are your career goals/the name of your degree upon completion 
of graduate study? 

  
______________________________________________ 

 
5. Please circle all that apply. To what extent have you had direct contact and experience 

working with injured athletes in a rehabilitation setting? 
a. Undergraduate internship/clinical 
b. Graduate internship/clinical 
c. Summer internship/clinical 
d. Other ____________________ 
e. No experience  

 
6. Approximately how many months have you worked with the injured athlete population 

over the course of both your undergraduate and graduate internships? 
 

____________ Months 
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The following questions are relating to your personal knowledge and experience regarding the 
psychological aspects of injury. Please circle the letter that corresponds with your answer. 

1. How familiar were you with the psychological aspects of injury prior to starting your 
graduate training? 

a. Extremely familiar 
b. Very familiar 
c. Moderately familiar 
d. Slightly familiar 
e. Not at all familiar 

 
2. Where have you gained your understanding of the psychological aspects of injury? 

a. Undergraduate courses 
b. Internships 
c. Outside personal research 
d. I am unfamiliar with psychological aspects of injury 

 
3. Currently, how familiar do you feel you are with the psychological aspects of injury?  

a. Extremely familiar 
b. Very familiar 
c. Moderately familiar 
d. Slightly familiar 
e. Not at all familiar 

 
4. On a scale of 1-100, how much of injury recovery do you perceive to be mental?  

 
________________________  
 

5. Rate which psychological skills you feel are the most important to your field. 1-not 
important, 2-slightly important, 3-somewhat important, 4-very important, and 5-
extremely important. 

Not important   Extremely Important 
Goal Setting  1   2     3       4        5 

Imagery/Visualization  1   2     3       4        5 
Positive self-talk 1           2     3       4        5 
Active listening  1   2     3       4        5 

Motivation  1   2     3       4        5 
Relaxation techniques  1   2     3       4        5 

Social support  1   2     3       4        5 
6. How confident are you in your ability to motivate an athlete to adhere to their 

rehabilitation program? 
a. Extremely confident 
b. Very confident 
c. Somewhat confident 
d. Slightly confident 
e. Not at all confident 
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7. How confident are you in identifying an athlete who is negatively coping with injury? 

a. Extremely confident 
b. Very confident 
c. Somewhat confident 
d. Slightly confident 
e. Not at all confident 

 
8. Do you make it a practice to assess and track the progress of an athlete’s psychological 

state during injury rehabilitation through notes?  
a. Always 
b. Often 
c. Sometimes 
d. Rarely 
e. Never 

The following statements refer to your experiences working with athletes in an injury 
rehabilitation setting. Please circle the response that aligns with your daily interactions with 
athletes.  

     Never   Rarely Sometimes Often Always 
9. I use active listening with my patients.   1   2     3       4        5 

 
10. I implement goal setting with my 

patients. 
 1   2     3       4        5 
 

11. I use relaxation techniques in my 
interactions with patients. 

1        2     3       4        5 
 

12. I encourage athletes to stay engaged 
with the team following injury. 

 1   2     3       4        5 

 
13. Considering your degree and future career as an Athletic Trainer, how important do you 

feel the knowledge of the psychology of injury is to your profession? 
a. Extremely important 
b. Very important 
c. Somewhat important 
d. Slightly important 
e. Not at all important  
f. I am not training to be an Athletic Trainer 

 
14. How interested would you be in learning more about the psychological aspects of injury 

as a part of a continuing education program? 
a. Extremely interested 
b. Very interested 
c. Moderately interested 
d. Slightly interested 
e. Not at all interested 
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The following questions are in relation to your views of athletes' psychological needs during 
recovery. Please circle the letter that corresponds with your answer. 

1. To what degree do you believe an athlete is psychologically affected by injury? 
a. Extremely affected 
b. Very affected 
c. Somewhat affected 
d. Slightly affected 
e. Not at all affected 

 
2. Circle the response that describes how often you have observed each of these negative 

reactions to injury expressed by athletes in injury recovery. 
     Never   Rarely Sometimes Often  Always 

Anger  1   2     3       4        5 
Frustration  1   2     3       4        5 

Denial 1           2     3       4        5 
Depression  1   2     3       4        5 

Grief   1   2     3       4        5 
Loss of motivation  1   2     3       4        5 

Anxiety  1   2     3       4        5 
Social withdrawal  1   2     3       4        5 

Stress  1   2     3       4        5 
Hopelessness  1   2     3       4        5 

Poor adherence  1   2     3       4        5 
Exercise Addiction  1   2     3       4        5 

Lack of concentration  1   2     3       4        5 
 

3. How comfortable do you feel addressing psychological issues experienced by athletes 
during injury recovery? 

a. Extremely comfortable 
b. Very comfortable 
c. Somewhat comfortable 
d. Slightly comfortable 
e. Not at all comfortable 

 
4. How comfortable do you feel in addressing an athlete who has expressed signs of eating 

disorders, substance abuse, exercise addiction, physical/emotional abuse, depression, and 
other mental health issues while under your care and supervision? 

a. Extremely comfortable 
b. Very comfortable 
c. Somewhat comfortable 
d. Slightly comfortable 
e. Not at all comfortable 
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5. Do you feel that an athlete expects to have all of their needs met by their athletic trainer 
(including physical, psychological and emotional support)? 

a. All of the time 
b. Most of the time 
c. Some of the time 
d. Rarely 
e. Not at all 

 
6. Who do you think should be the primary person to address the psychological needs of 

injured athletes? 
a. Physician 
b. ATC or PT 
c. Coach 
d. Family members 
e. Teammates/Peers 
f. Sport Psychologist 
g. School/University Counselor 
h. Other  ____________________ 

 
7. How confident are you in referring an athlete with a mental health problem to a 

knowledgeable professional counselor? 
a. Extremely confident 
b. Very confident 
c. Somewhat confident 
d. Slightly confident 
e. Not at all confident  

 
8. Have you ever been involved in such a process? 

a. Yes 
b. No 
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Abstract 
One in ten aging adults has experienced some form of elder abuse.  Older adults who experience 
elder abuse have a higher mortality rate than those who do not. Throughout medical literature, 
elder abuse is a growing epidemic that affects this increasing population. Elder abuse has been 
attributed to a general lack of awareness and knowledge among health care professionals, 
families, and elderly patients themselves. Knowledge need to be provided  in order to recognize 
and intervene appropriately. Specifically, signs and symptoms, risk factors, and interventions are 
discussed. The awareness and knowledge obtained through this literature will allow a caregiver 
or the elder themselves to be able to combat this public issue. This is especially important among 
nursing students, who will be caring for this growing population in the future.  The purpose of 
this study was to assess the knowledge and comfort level of nursing students in regards to 
recognizing, reporting, and preventing elder abuse. The specific aim of the study was  to 
determine if senior nursing students who have already been educated about elder abuse  feel 
prepared to recognize, report, and prevent elder abuse and can answer national licensure 
examination questions (NCLEX) style questions for registered nurses regarding elder abuse. The 
earlier a healthcare professional can feel competent in preventing elder abuse, the sooner the 
abusive situation can be addressed and solved. This quantitative research study features non-
randomized testing that was implemented to senior nursing students. There was no seminar or 
pre-work for this study. The test was meant to see if senior nursing students felt prepared and 
knowledgeable regarding the subject of elder abuse. The study was conducted at Robert Morris 
University, Moon Township, Pennsylvania, in the Spring 2016 semester. The sample consisted 
of senior undergraduate nursing students who were enrolled in the course NURS4035 a Capstone 
Course NCLEX Preparation. A sample of 41 students participated by completing a questionnaire 
including comfort level questions and knowledge based questions. The findings indicate that 35 
of RMU senior nursing students are comfortable reporting elder abuse, but 31 of the students do 
not know the steps to report elder abuse activity specific to his or her clinical rotation. And 16 
students scored an 86% on the knowledge portion of the questionnaire and only 5 students scored 
a 100%. This demonstrates the level of comfort ability and knowledge level regarding 
recognizing, reporting, and preventing elder abuse. This warrants future study in this specific 
area of nursing education.  
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Introduction 
Elder abuse effects one out of every ten aging adults (Xinqi, Simon, and Kumar, 2011). 

During the next 20 years, 12 to 31% of the population is going to be geriatric and the prevalence 
of elder abuse is likely to increase. With the increasing numbers, health care professionals can 
expect an increase in instances of elder abuse (Hoover and Polson, 2014). Preventing elder abuse 
can improve quality and length of life. According to some estimates, a person who experiences 
elder abuse is five times more likely to have a premature death than those who had not had an 
experience with abuse (Anetzberger, 2012). Specifically, Baker et al. (2009) reported that older 
women exposed to verbal and physical abuse are more at risk for early mortality than those that 
had not been exposed. 
In addition, many cases of elder abuse go unnoticed and underreported. According to the 
National Elder Abuse Incidence Study of 1996, 449,921 aging adults (60 and older) had been 
mistreated in some way. This data was collected from Adult Protective Services (Tatara, 1997). 
In 2000, data showed that 1,000,000 aging adults had experienced elder abuse that year alone. 
Furthermore, only 1-in-14 cases were reported to authorities (Pillemer and Finnkelhol, 1988). 
This makes it important for the health care professionals to have the capabilities and knowledge 
to recognize and prevent forms, risk factors, and signs and symptoms of elder abuse in order to 
provide proper care. With a lack of knowledge and awareness, health care professionals cannot 
take an active role in stopping the elder abuse (Gerkin, 2013). Nursing students are educated 
about elder abuse throughout his or her education. The purpose of this study is to determine if 
senior nursing students at Robert Morris University have enough knowledge and comfort ability 
to recognize, report, and prevent elder abuse. And the questionnaire developed can be used as a 
tool to assess that adequate education regarding elder abuse was provided.  

Review of the Literature 
Forms of Elder Abuse 

Elder abuse may take five forms including, psychological or emotional abuse, physical 
abuse, sexual abuse, neglect, and financial abuse. The abuse can take multiple forms at once 
(Kohn and Verhoek, 2011). Neglect is the most common form of abuse and mistreatment (Evans, 
Swagerty, and Takahashi, 2011).  

Two studies have been cited and recognized throughout medical literature to highlight the 
prevalence of individual types of abuse. Laumann and colleagues (2008) conducted a multistage 
probability design using 3,005 aging adults from 57 to 85. It was found that 9% were verbally 
abused, 3.5% were financially abused, and 0.2% were physically abused. In Acierno and 
colleagues (2009) study, 5777 respondents responded to computer-assisted interviewing. 4.6% 
were emotionally abused, 1.6% were physically abused, 0.6% sexually abused and neglected. 
These studies were self-reported and do not include unbiased observations of the elderly person’s 
environment or reported abuse. Still, the results show the prevalence of each abuse from a 
subjective point of view of the victim.  
Risk Factors 

A lack of awareness and knowledge of risk factors and signs and symptoms are 
associated with increasing rates of elder abuse. In 1997, a survey asked 3000 doctors comfort 
ability with recognizing elder abuse. Only 25% of doctors were able to recall knowledge they 
learned from schooling meaning they are not equipped to recognize at risk patients and aren’t 
equipped to intervene appropriately (Vetere, 2011). Today’s literature focuses on understanding 
risk factors in order to judge if the patient is more likely to be exposed to abuse. With the 
knowledge and understanding of elder abuse risk factors, the health care provider is able to 
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recognize and pay closer attention to someone at risk and possibly prevent continuing abuse 
(Westley, 2005).  

Risk factors can be complex because elderly people may be abused in multiple ways 
(Kohn and Verhoek, 2011). Some include isolation from people besides caregiver, lack or 
resources, being fragile or decreased functional abilities, inability to perform activities of daily 
living (i.e. personal hygiene, feeding oneself), socioeconomic status (i.e. lower economic status 
makes the elder dependent), dependence on caregiver, and cognitive impairment (Jayawardena 
and Liao, 2006; Evans, Swaggerty, and Takahashfi, 2011). Lachs, William, O’Brien, Hurst, and 
Horwitz (1997) investigated a small community of elder people over a nine year span. There 
results revealed that age, race, poverty, functional disability, and cognitive impairment were risk 
factors for elder mistreatment that was reported. Other studies have found that patients with 
dementia have been at the most risk of elder abuse (Sorenson, 2012; Kohn and Verhoek-
Oftedahl, 2011; Greenlee; Anetzberger, 2012). In fact, it is indicated that elders who have 
dementia are more likely to be abused than elders without dementia (Cooney, Howard, and 
Lawlor, 2006). These studies show overlapping making a consensus among research unachieved. 

It is important to note that elder abuse is not confined to any culture, ethnic race, gender, 
or age group (young-old: 60-69, middle-old: 70-79, and old-old: 80+) (Sorenson, 2012; 
Guagagno and Bolton, 2004).  Though women are reported as more likely to be abused, across 
research men have been under-studied. Also, Cupitt (1997) found that the largest incidents of 
abuse occurred with the old-old population.  
Risk Factors of the Perpetrator 

Identifying the elder’s risk factors is important, but identifying the perpetrator’s risk 
factors is also necessary. Five characteristics have been associated with the offender: 1) the 
overwhelmed, 2) the impaired, 3) the narcissistic, 4) the domineering or bullying, and 5) the 
sadistic (Ramsey-Klawsnkick, 2000). This can possibly predict if the elder is in an abusive 
situation by assessing the risk of the abuser oppressing the elder (Reis and Nahmiash, 1998). 

Robert Kohn and Wendy Verhoek-Oftedahl (2011) have recognized sixteen risk factors 
for perpetrator’s that are family members. Some of the main risk factors include responsibility 
for an elderly individual over the age of 75, living constantly with the elderly dependent, 
inexperience or unwillingness to provide care, exhibiting hostile, threatening behavior, drug or 
alcohol abuse, being subject to high stress and strain, history of being abused or neglected as a 
child, and having high expectations of the elderly dependent.  

Health care personnel who are professional caregivers have committed acts of elder abuse 
as well. There is little data and research of these types of perpetrator’s, but five risk factors have 
been identified that associate the perpetrator and certain risk factors. They include lower job 
satisfaction, viewing patients as childlike, experiencing burnout, history of domestic violence, 
and drug and alcohol dependence (Linbloom, et al, 2007). It is important to note that if someone 
has one of these risk factors, it does not mean they are abusive to the elderly, and the health care 
professional should make sure not to stereotype unless they can provide more reasoning and 
evidence. Identifying these risk factors is only meant to make the health care professional more 
aware to possible abusive situations. (Kohn and Verhoek-Oftedahl, 2011). 
Signs and Symptoms 

There are physical signs and symptoms of abuse (e.g. bruising, malnutrition, unexplained 
factures, and signs of sexual abuse) and emotional signs and symptoms of abuse (depression, 
social isolation) (Wiglesworth, 2009). The signs and symptoms vary significantly from patient to 
patient, especially with the many types of elder abuse (McGarry and Simpson, 2008). For 
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example, financial abuse can be characterized as unpaid bills and utilities, lack of knowledge of 
financial status, and unusual degree of fear of their caregiver (Beal, 2013).  

The difficulties of recognizing signs and symptoms is that they vary widely and health 
care providers can misdiagnose the types of elder abuse (Bendix, 2009). Misdiagnosing can also 
occur when health care professionals misinterpret a sign of elder abuse as an age-related change 
and vice versa. For example, aging adults have less clotting factor (i.e. platelets, fibrinogen) 
making it easier for an elderly person to bleed and bruise. This makes it difficult for professional 
caregivers to know the difference between an accidental or violent bruise. The health care 
personnel need to be able to always further assesses why that sign, a bruise, got there 
(Wiglesworth, 2009). Few screening tools have been created and validated for recognizing elder 
abuse in the clinical setting.  
Interventions 
 All 50 states in the U.S. have created adult protective service programs and 42 of these 
states also have laws that require reporting of known or suspected elder abuse. If abuse is 
suspected, health care professionals by law are to report the abuse and remove the abuser from 
the elder until proper authorities can take over the situation (Fraser, 2010). Still, health care 
professionals find it difficult to report a vague situation or do not report it because they are 
reluctant to cause a commotion (Bendix, 2009). To combat this, Nerenberg (2000) summarized 
ways to provide the knowledge necessary to instill confidence in reporting an abusive situation: 
1) specific training for health care professionals on differentiating between abuse and age-related 
changes; 2) a training program for vulnerable aging adults at risk for being abused; 3) developing 
a screening tool for hospitals and communities to be able to identify elders who are at risk of 
abusive situations. These ideas for teaching and education are addressed throughout research 
(e.g. Phelan, 2008; Hoover and Polson, 2014; Collins, 2006) 

Many elders find it difficult to report elder abuse due to fear, shame, or loyalty. Wood 
and Stephens (2003) found that 25% of assisted living residents remained unaware of their 
abusive situation. Because elders may be reluctant or have poor awareness to admit to an abusive 
situation, a health care provider needs to learn how to therapeutically handle the victim. For 
example, asking the right questions can help ease an elder into telling the truth about their 
environment (i.e. what happens when you and your caregiver disagree?)  (Sorenson, 2012). If 
inquiring about elder abuse is not therapeutic, judgmental implication are likely to lead to the 
older person not fully reporting the abuse (Formby, 1996) 

Across literature, educating caregivers who work with elderly patients should be 
discussed so that they understand the difficulty and responsibility of taking care of a dependent 
adult. Tazkarji and Yaffe (2012), acknowledge that caregiver families should understand that 
there are support groups and other options for providing care to their loved ones such as, nursing 
homes and adult day care programs. They should know that medical personnel are trained to take 
care of this population and their age-related issues (Tazkarji and Yaffe, 2012).  

The main interventions across all research is being aware of elder abuse and reporting it. 
Promoting safety is a critical part of quality care. The patient’s entire health status, including 
family environment needs to be assessed and if an abusive situation is recognized, Authorities, 
Social services, and Adult Protective Services should be contacted (Rodriguez et al, 2006). And 
with a multi-disciplinary approach an effective intervention is more likely to be achieved (Dyer 
and Goins, 2000). Still, most interventions focus on responding to elder abuse rather than being 
able to prevent elder abuse from occurring in the first place. Furthermore, the interventions that 
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have been presented in literature to stop elder abuse from occurring have not been evaluated for 
effectiveness in real situations.  

Gap in the Literature 
 There is a significant gap in the literature that identifies the need for such a study. 
Nursing students need to be educated on recognizing, reporting, and preventing elder abuse. 
Elder abuse is frequently a topic tested on the licensure exam required to be licensed as a 
registered professional nurse. There is very little research about senior nursing student’s 
knowledge and comfort level regarding elder abuse. 

Statement of the Problem 
Due to the multi-dimensional complexity of elder abuse, health care professionals need a 

broad knowledge that allows them to recognize signs and symptoms of the different forms of 
elder abuse. Furthermore, with the continuing growth of the geriatric population, health care 
professionals will be faced with more elderly patients and more instances of elder abuse and 
need to be able to take action appropriately. This leaves students unprepared to handle an abusive 
situation and it is especially difficult when their teacher is unwilling to address the situation as 
well. Health care students need to be vigilant and able to recognize an abusive situation and 
confident enough to address the problem.  With proper education regarding  the risk factors, 
signs and symptoms, and interventions of elder abuse, health care students can identify and stop 
further abuse of the aging adult. For the function of this research, the concept of testing educated 
senior nursing majors which then can reflect if education about elder abuse was adequate 
enough. The purpose of this research is to show that Robert Morris University senior year 
nursing students are adequately educated regarding elder abuse.  

Methods 
Setting and Sample 
 The study was conducted as part of a required thesis for completion of the Honors 
Program curriculum at Robert Morris University. Robert Morris University is located in Moon 
Township, Pennsylvania and offers both undergraduate and graduate nursing programs. This 
study was conducted in the Spring 2016 semester, and focuses on senior level nursing students. 
These students are required to take NURS4035, NCLEX Preparation: Strategies for Success.. 
The study took place during a regularly scheduled lecture  so all students had an equal 
opportunity to participate in the study. Design 
 Once the students were explained the procedure, the students then took the fifteen 
question test. By taking the test, they gave consent to taking the questionnaire. Question one 
through eight asks questions about the student comfort and if they have witnessed some form of 
elder abuse. Questions nine through fifteen are NCLEX based questions that presents scenarios 
and the nursing student had to choose the correct answer. Although forty-two tests were 
administered, only forty-one were filled out and analyzed. The students did not put their  name 
on the test to maintain confidentiality.    
Demographics 
 The sample population consisted of nursing students enrolled in the NURS4035in the 
Spring 2016 semester. Most of the students reported age is between the age of 19 and 23, with 
only a few falling outside of this range. All of the students were in their  final semester of 
nursing school.  

Results 
Research question one: What is the knowledge of senior nursing students in regards to 
recognizing, reporting, and preventing elder abuse? 
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 It was found that 78% of students responded correctly to scenarios reflecting elder abuse. 
Meaning the nursing students achieved an 80% or better. Meanwhile, 22% did not respond 
correctly to scenarios reflecting elder abuse. 
Research question two: What is the comfort level of senior nursing students in reporting elder 
abuse?  
 It was found that 68% of senior nursing students reported being comfortable reporting 
both child and elder abuse equally. Seventeen percent reported being more comfortable reporting 
a child first and 25% reported being more comfortable reporting an elder first. Ten percent of 
students remained neutral. 
 Previous studies reflect a 10% incidence of elder abuse meaning 1 out of 10 elders will be 
abused in their lifetime. This mini study identified 20% of students have recognized elder abuse. 
11 out of 41 students reported witnessing elder abuse in a health care facility and 22 students 
reported witnessing elder abuse by a loved one. Though it cannot be concluded, it is worth 
questioning if students were able to take the necessary steps to report the elder abuse occurring.  
 It was reported that 76% of senior nursing students acknowledged that he or she did not 
know his or her clinical site elder abuse policy regarding reporting elder abuse. Furthermore, 
27% of students reported that they witnessed elder abuse by a healthcare worked and 40% of 
students reported that they witnessed elder abuse by a family member. 

Conclusion 
 The findings point to the conclusion that students have enough knowledge and comfort to 
recognize, report, and prevent elder abuse. This one-time measurement provides preliminary data 
that shows students’ knowledge and comfort level. While the results are statistically significant, 
they have not yet been applied in the clinical setting. It is unclear at this point if the students will 
retain the information at a later or earlier date. It is also unclear if the information will be applied 
to clinical scenarios appropriately. 

Scope and Limitations of the Study 
 The major limitation of the study was a small convenient  sample. The sample consisted 
of forty-one senior nursing students. Since the class being studied contain a small number of 
students, and the demographics of the students are similar, it is difficult to generalize the findings 
to a larger student nurse population. Another limitation to this study was the frequency of the 
tests. Since the study was only conducted during one semester, and was not repeated, there is no 
additional data to compare. Had the research been conducted among different education systems, 
or repeated over different senior classes at Robert Morris University, the finding would be more 
easily translated to a larger population.  An additional limitation of the study was the validity of 
the tool, or the questionnaire. The tests consisted of multiple choice questions. While these types 
of questions are able to be graded objectively, and reflect knowledge of the subject at hand, they 
are not a widely accepted validity tool. One potential issue with this is that students could have 
guessed on answers, or eliminated certain responses to get the correct answer, which would not 
reflect appropriate knowledge level. The final limitation of this study is the lack of supportive 
literature. There is significant research on elder abuse. However, research on student nurse 
knowledge and comfort level is very difficult to find, and this type of research related to elder 
abuse is virtually absent.  

Implications for Further Research and Practice 
 This questionnaire demonstrated significance in measuring knowledge and comfort level 
of senior nursing majors. For future research it will be beneficial to repeat the study utilizing a 
larger sample. Likewise, testing different levels of nursing students, not just senior nursing 
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students. Since 31 out of 41 students did not know how to report elder abuse specific to his or her 
clinical rotation, if may be beneficial to investigate barriers to reporting elder abuse. 

In demonstrating an understanding of elder abuse, the students will hopefully be able to 
accurately recognize, report, and prevent elder abuse. Likewise, the questionnaire can reflect the 
education system. Testing awareness throughout the nursing program can be beneficial for 
nursing students during his or her student career and professional career. For many nursing 
student, elder abuse is not a major topic studied but it has a big effect of healthcare systems 
today. Nursing educators should continue to explore this topic, as it will ultimately have a 
positive effect on nursing interventions and outcomes.  
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Elder Abuse Test 
Please answer the following questions regarding recognizing, reporting, and preventing 
elder abuse.  Questions one through seven assess your comfort level regarding elder abuse.  
1. Have you ever witnessed elder abuse (physical, emotional, financial, 
sexual) by a healthcare worker in the health facility? 
Yes 
No 
2. Have you ever witnessed elder abuse (physical, emotional, financial, 
sexual) by a family member or loved one in the health facility? (Circle one) 
Yes 
No 
3. Have you ever witnessed neglect to elders by a healthcare worker in a 
health care facility? (Circle one) 
Yes 
No 
4. Have you ever witnessed neglect to elders by a family member or loved 
one in a healthcare facility? (Circle one) 
Yes 
No 
5. Do you feel comfortable enough to address an abusive situation towards 
an elderly person? (Circle one) 
Yes 
No 
6. Do you know the steps required by health care professionals when reporting elder abuse 
activity? (Circle one) 
Yes 
No 
7. Do you know the hospital policy specific to your clinical rotation to 
report elder abuse? (Circle one)  
Yes 
No 
8. Do you feel more comfortable reporting abuse of a child or more 
comfortable reporting abuse of an elderly person? 
A. I'd report a child first 
B. I'd report an elderly person first 
C. I'd report both equally 
D. Neutral 
 
These next seven questions reflect clinical situations of elder abuse. 
9. If you notified your preceptor that you witnessed elder abuse and they 
disagreed with you would you... 
A. Go ahead and report the abuse on your own 
B. Listen to your nurse and agree that it was your mistake 
C. Go to the nurse manager or supervisor 
D. Not say anything because you are uncomfortable going against your nurse 
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10. Who would you report elder abuse to? 
A. Adult Protective Services (APS) agency in the state the elder resides 
B. I'm only a student, it is not my responsibility 
C. Government Protective Services 
D. National Center of Elder Welfare website 
 
11. The home care nurse is visiting an 82-year-old woman living with her daughter. The client 
appears malnourished and has multiple bruises on her body. Which of the following actions, if 
taken by the nurse, is MOST appropriate? 
A. Place a home health aide with the patient to document incidents of abuse 
B. Report the situation to the nursing supervisor 
C. Discuss the nurse’s observation with the client’s children 
D. Request that another nurse visit the patient to assess the situation 
 
12. A 93‐year old bed bound woman comes to the emergency room alone by ambulance.  She is 
experiencing severe abdominal pain.  While interviewing her, she asks that someone contact her 
son who lives with her.  She doesn’t know where he is nor does she know how to contact him.   
You learn that they live alone in an apartment.  During the physical exam, you notice bruising on 
her right inner thigh. What action should the nurse take? 
A. Ignore the bruise 
B. Document the finding and continue the assessment 
C. Ask the patient about the bruising 
D. Report the bruising to the supervisor 
 
13. Elderly people with dementia who are living with the caregiver are at a higher risk of abuse 
than the general population of people over 65. 
A. True 
B. False 
 
14. The nurse is providing an educational session to new employees, and the topic is abuse of the 
older client. The nurse helps the employees identify that which client is most typical of a victim 
of abuse? 
A. A 75-year-old man with moderate hypertension 
B. A 68-year-old man with newly diagnosed cataracts 
C. A 90-year-old woman with advanced Parkinson’s disease 
D. A 70-year-old woman with early diagnosed Lyme disease 
 
15. An 87-year old woman who lives with her son is brought to the hospital with bruising on her 
left arm and left lower leg. She states that she does not know how she got the bruises. Her son is 
standing across the room with his arms crossed. The nurse should assess this patient for: (Select 
all that apply). 
A. Increased skin fragility. 
B. Diminished blood supply to the skin. 
C. Self-inflicted injuries. 
D. Abuse 
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Abstract 
Various technologies exist that can be used to harness waste energy from existing movement or 
other sources to be stored in a battery or capacitor. Technologies examined include magnetic 
shock absorbers, vibration harnessing technology, wind mills, solar panels, and thermoelectric 
generators. The literature reviewed additionally encompasses characteristics required by bicycles 
for typical usage so that the technology chosen could be used on a bicycle without interfering 
with performance. Ease of creating, efficiency, and not affecting typical use make magnetic 
linear oscillation generators the prime technology choice. These oscillating generators have the 
potential to be amplified using a mechanical advantage provided by a lever. This project will 
focus around creating a table demonstration prototype that generates electricity from small linear 
oscillating movement. Although this project prototype can be applied to any linear oscillation 
movement this paper will focus more on its application in the suspension system of a bicycle. 
Essentially, a lever will amplify the suspension system compression movement witch a 
mechanical advantage of 7:1, thereby making a magnet travel through a solenoid (wire coil) to 
generate electricity to be stored for later use in a battery or capacitor.  
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Arguably the largest driving forces behind new technological breakthroughs today in the 
scientific community emerge from the goal to find sustainable energy for the future and 
harnessing existing waste energy. Researchers constantly scrutinize various aspects of human life 
to detect where improvements can be made. Developing ways to harness waste energy on 
vehicles became a major staple for the green movement in recent years in order to protect the 
environment and reduce fuel consumption. Additional viable alternatives include: improving the 
internal combustion engine (increasing efficiency), exploring regenerative brakes and 
regenerative shocks, and investigating wind and solar energy. For instance, in recent years Prius 
instituted regenerative braking in certain car models and Audi began implementing regenerative 
shock absorbers on select car models. Retrofitting some of these or similar technologies for 
bicycles has the potential to help make traveling by bicycle more appealing and more 
widespread. Magnetic and other shock absorbers, vibration energy harvesters, linear oscillation 
energy generator, solar panels, wind turbines, and thermoelectric generators all have the 
capability to produce usable electricity once installed on a bicycle. Energy harnessed on a 
bicycle could be used to power a warning light, charge a cell phone in case of emergencies, and 
charge a flashlight among other things. 

Magnetic Shock Absorbers 
Magnets and Solenoids 

Magnets come in all shapes, sizes, and configuration patterns. Magnet poles can be 
parallel to the length, width, and thickness; there can be multiple poles on the same face. 
Magnets can even have radial magnetization patterns (“Permanent Magnets,” 2015; Holmes, J., 
Henderson, S., & Zhang, Y., 2009). Moving magnets through a solenoid induces an electric 
current in the wire. The reverse also happens; a current moving through a solenoid produces a 
magnetic field, also known as an electromagnet. Selecting the ideal magnetization pattern 
maximizes the power produced from the energy absorbed. Current produced equals magnetic 
field divided by the product of magnetic permeability and turn density (Nave, R., 2012b). 
Altering the shape of a solenoid changes these equations, but for magnetic shock absorbers, 
linear solenoid configurations are used most often (Lane, J., Youngquist, R., Immer, C., & 
Simpson, J., 2001). When simplifying how a typical magnetic shock absorber works, one should 
visualize Faraday’s flashlight, which uses the characteristics of magnets and solenoids previously 
described in order to power the flashlight. A person shakes the flashlight causing a magnet to 
pass through a solenoid and generate electricity to power the flashlight (“How Faraday 
Flashlights Work,” 2011; Nave, R., 2012a). The magnet also experiences opposition to motion as 
a result of the Lorenz Force. This force can add to the damping qualities of a suspension system, 
and the technology could potentially be used to harness the “bobbing” motion of suspension 
systems on vehicles and bicycles. 
Linear Configurations 

Two main types of magnetic shock absorbers exist: those with linear motion and those 
with rotary motion. Several designs have been proposed and analyzed with software and others 
have been constructed and tested. One design investigated uses linear generator technology that 
harnesses waste energy produced by vehicle suspension systems, in an attempt to determine the 
feasibility of constructing a regenerative shock absorber for automobiles. This particular design 
consists of an external part and an internal part, both of which include 15 layers of highly 
permeable material separated by 14 bands of permanent magnets. The design still uses a spring 
as the primary suspension. The experimenters used ANSYS in order to measure the magnetic 
flux density (2.6 T) and calculate the performance of the absorbers based on a wide variety of 
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road conditions. Additional finding revealed that the regenerative shock absorbers would work 
with 39% efficiency on a c-level road surface for a 1.3 ton automobile. They claimed that this 
efficiency could be improved by reducing the error margins in the structure of the shocks 
themselves and then the design would be feasible to everyday use. However, they did not support 
this claim (Longxin, Z. & Xiaogang, W., 2010).  

Although some experiments were more oriented around finding the efficiency of 
collected energy from energy absorbed, one experiment tested the power and damping 
coefficients produced from a linear configuration constructed for an ATV prototype. This linear 
configuration ATV prototype did not have a spring as the primary suspension. As a result, it was 
important to determine its ability to support a vehicle.  While traveling over a 4 x 4 beam, the 
prototype produced 7.4 W (Gupta, A., Jendrzejczyk, J. Mulcahy, T., & Hull, J., 2006). 
Rotary Configurations 

One rotary configuration utilizes a lever arm connected to a system gears that had a 6 
rotations for 1 unit of movement of the lever arm. While traveling over a 4 x 4 beam, the 
prototype produced 88.8 W (Gupta, A., Jendrzejczyk, J. Mulcahy, T., & Hull, J., 2006). An 
alternative rack-pinion configuration with a gear moving up and down on a slide pole and 
rotating a gear attached to a magnetic motor produced different results from previous studies. 
When tested on a vehicle, the power output averaged approximately 19.2 W with a maximum 
reaching 67.5 W on a decently smooth road. The conversion of absorbed energy to energy 
harvested was 56% (Li, Z., Zuo, L., Luhrs, G., Lin, L., & Qin, Y., 2013). Both of these designs 
are more mechanical in nature compared to their linear counterparts. Another design exhibits 
purely mechanically created energy by using a small spinning generator (Bullis, K., 2010). 

Vibration Technology 
A similar field harnesses movements on a much smaller scale. Instead of harnessing the 

relatively large movements of the compression and expansion of the suspension, vibration 
technology called linear electromagnetic transducers (LETs) can harness the vibration of the 
vehicles. 

One research team carefully describes how to harness vibration power to maximize 
harvesting performance. They mostly explore harnessing vibration energy from buildings and 
bridges, but if detectable vibration exists due to tire treads on a road surface, this principle could 
be applied to a bicycle as well (Bisegna, P., Caruso, G., & Vairo, G., 2014). Some researchers 
have taken the next step in exploring that vibration energy expended by vehicles and by road 
surfaces on vehicles. Previous design results improved with the optimization of the two variables 
of radial coil thickness and axial magnet thickness at 3 mm and 11 mm respectively. These 
changes resulted in 3.8 times improvement in power harvested. After constructing and testing 
prototypes, Tang et al redesigned and reanalyzed, with finite element analysis (FEA), a new 
double layer design, replacing the steel spacers of previous designs with radial magnets. This 
design is expected to produce an average power output of between 26 W and 33 W with a given 
velocity of 0.25 m/s and damping coefficients between 1680 Ns/m and 2142 Ns/m. Typical car 
damping coefficients  are around 1500 Ns/m (Zuo, L., & Tang, X., 2013; Tang, X., Lin, T., & 
Zuo, L., 2014). These designs are replicable on a smaller scale to be implemented on bicycles. 

Solar, Wind, and TEGs 
Although magnetic shock absorbers and vibration energy harvesters seem to be the most 

appealing options at this point, other competing technologies should not be ruled out. Solar 
panels, wind turbines, and especially thermoelectric generators (TEGs) are all viable alternatives. 
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Providing a large enough surface area to harness usable solar energy for the intended purposes 
on bicycle is possible but not practical. 

There are three ways to harness wind power: a Venturi effect tidal device, a horizontal 
axis turbine, and a vertical axis turbine. Typical wind mills can only harness wind traveling 
between 8 and 12 mph. Other drawbacks of windmills include exposed fan blades posing a 
danger to birds and riders, varying wind direction and speed when mounted on a vehicle or 
bicycle, and increased drag resistance (Kumar, R., 2010). 

TEGs consist of no moving parts; they generate electricity where a temperature 
difference exists between the two sides of the device. They operate on a principle known as the 
Seebeck Effect: two different metals in contact at different temperatures within a closed circuit 
generate electricity. Although they are only between 5% and 15% efficient, they operate on heat 
that is already being wasted. This technology does not require any user input energy. 
Temperature differences could exist between the bicycle frame or moving components and the 
surrounding air (Camacho-Medina, P., Olivares-Robles, M., Vargas-Almeida, A., & Solorio-
Ordaz, F., 2014; “Glossary of Thermoelectric Terms,” 2015). Maximizing the temperature 
difference is important to keep in mind because every added degree Celsius results in 2-2.5 more 
watts produced (“How Thermoelectric TEG Generators Work,” 2015). The largest drawback is 
ensuring that a large enough temperature difference exists to produce usable energy. 

Proposed Bicycle Design 
It is paramount to analyze the bicycle and vehicle designs typically implemented when 

introducing these potential new technologies for use on a more sustainable bicycle. Bicycles 
need to allow for a 15°-20° lean angle in order allow for turns and maneuverability. Any added 
energy devices must not interfere with typical bicycle usage (“Bicycle and Pedestrian 
Accommodations,” 2013).  Again, installing solar panels takes up too much space as previous 
designs have installed 2 solar panels just under 3 feet wide by 2 feet long (Chung-Hsing, C., 
2011). This would be awkward for typical bicycle use and travel path space required. The 
material selection of the frame is also important; it can even be constructed from materials that 
produce electricity when placed under stress. Certain metal alloys touching each other in a closed 
circuit are capable of generating electricity when stress is applied. Every time the rider moves 
and every bump on the road will cause a frame constructed from these materials to produce 
electricity. Constructing a custom prototype made from these materials will be more costly than 
other energy generating alternatives (Dhingra, P., Biswas, J., Prasad, A., & Meher S., 2012). 
Looking specifically at the suspension system, the energy dissipated by suspension systems is 
minimal and may be considered negligible (Nielens, H., & Lejeune, T., 2004). This means that a 
constructed prototype having the goal of harnessing suspension waste energy will likely have to 
amplify the effects of suspension movement. Using hydraulics or levers would be one example 
of how to accomplish this. The last promising bicycle energy harvesting technology utilizes the 
weaving movements of the handlebars in order to generate upwards of 6.6 mW of power. The 
design is comprised of magnets moving through solenoids in a nonlinear configuration as 
opposed to many of the magnetic shock absorbers already mentioned in this lit review (Yang, Y., 
Yeo, J., & Priya, S., 2012). 

At this point, no prototype exists that uses a linear oscillation harvester amplified through 
levers on a bicycle prototype. Using a lever would increase the distance and speed over which 
the magnet passes through a wire coil, in turn increasing the power produced from each 
compression and expansion of the shock absorber. Essentially, a gap exists in the current 
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technology where a new prototype design could lead to an increase in the harvested waste energy 
input, making it appealing for installation on renewable energy bicycles. 

I propose an idea for creating a bicycle prototype with a linear oscillation energy 
harvesting device that utilizes a lever to provide a mechanical advantage by amplifying the 
compression and expansion of the primary suspension system. This lever will increase the speed 
and distance at which an attached magnet passes back and forth through a wire coil solenoid, 
thereby generating electricity in a similar fashion to a Faraday’s flashlight. This energy will then 
be stored in a capacitor for later use to perhaps give a cell phone a quick charge or power a small 
light. The main goal of the proposed concept is to utilize energy that is being wasted without 
requiring additional forces on the rider. On a mountain bike, energy is going to be lost to the 
suspension system regardless of whether or not my proposed secondary shock is in place. If 
pedal power were used instead to generate the electricity, then a small additional opposing force 
would be resisting the rider’s effort to pedal forward. This additional force imposed on the rider 
is what I want to avoid. This paper will also include a simulated data portion of what power 
output can be expected from the bicycle prototype concept. 

Methodology 
This project will be twofold: having both a simulated experimental data portion for the 

bicycle prototype concept and a measured data portion from actual prototype of the linear 
oscillation energy harvesting device. The magnetic field strength for the simulated data must be 
measured from prototype. The rest of the simulated data will be derived by taking the vertical 
movement of the compression of the rear suspension due to pedaling the mountain bike for the 
prototype. The vertical movement due to the spring compression will be multiplied by the 
mechanical advantage of the lever arm (a factor of 7) to determine the true distance covered. 
Using the magnetic field determined by the experimental data, I will use the following series of 
equations to solve for power. 

 
I = (B*L)/(N*μ) 
 

where L equals the length of the solenoid, and N equals the number of turns in the solenoid. 
Also, 

μ = μk*μ0 
 

where μ is the absolute permeability of the wire in the solenoid, μk is relative permeability of the 
copper wire (μk = 0.999994), and μ0 = 4π x 10-7 Wb is the permeability of free space. Next, 
resistance will be solved for based on resistivity (ρ), length of wire (Lw), and cross-sectional area 
(A): 

R = (ρLw)/A 
 

After finding the resistance of the wire, the power, P, produced can be solved for using the 
equation (note: the resistance found above must be added to any resistors in the circuit, then that 
R value can be plugged into the equation below): 
 

P = I2*R 
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This power will then be multiplied by different time increments the bicycle is ridden: 30 seconds, 
1 minute, 30 minute, and 1 hour intervals, to find the simulated mWh produced by the linear 
oscillation energy harvester. 

For the experimental portion, the physical prototype will be tested at differing oscillation 
speeds. The power stored in the capacitor will be measured at the conclusion of each test cycle 
for the length of time that test lasted to calculate the mWh produced by the actual physical 
prototype. These results will then be compiled and compared to the simulated results. In the 
simulated experiment, dependent variables in this experiment include magnet displacement, 
magnet moving speed, current, and power, and independent variables include ride time length. In 
the test of the physical prototype, dependent variables include magnet moving speed, current, 
and power, and independent variables include input oscillation speed. Both simulated and 
experimental data will find the mAh produced by dividing the mWh produced by the voltage. 
The reason for this is that many smartphone battery capacities are given in these units, and I will 
use the data found to compare to the “typical” smartphone information. 

The physical prototype shown in Figures 1 and 2, was created out of wood boards, 
varying diameter and lengths of PVC pipe, PVC pipe clamps, a Faraday’s flashlight, a drill, zip 
ties, a Gatorade cap, a ceiling fan chain, nuts, bolts, washers, screws, hot glue, a clamp, and 
spray paint. I used the rotary motion of a drill and enlarged its rotational radius with the Gatorade 
cap in order to be the source of motion for this prototype. I then converted this rotary motion to 
linear oscillating linear motion by utilizing different types of motion constraints. The pieces 
painted in blue, except for the fulcrum anchoring point, and the orange Gatorade cap on the 
prototype are the components that account for the rotary to linear motion conversion (Figures 1 
and 2). In the bicycle concept, the source of motion would be the compression of the bicycle 
frame with respect to itself as a result of the rider’s weight. Figure 3 illustrates how this device 
could be installed on a mountain bicycle. Taking a look at Figure 4 and Figure 5, you can see 
how the experiment was set up to take measurements. I removed the light bulb from the circuit 
and connected a 100 Ohm resistor. I then used a Pasco meter hooked up to my laptop to 
simultaneously measure voltage (across the resistor) and current (by inserting the Pasco meter 
into the circuit with the current measuring wires). The screenshots shown in the results display 
the measurements taken by the Pasco meter for both voltage and current during each trial run. 
The linear input speed during this experiment was approximated by counting the number of 
oscillations in a 15 second time period. For example, with 7.5 full oscillations occurring in a 15 
second time period with a total displacement of (15 inches=>> 1 inch up and 1 inch down during 
each oscillation) the average linear input speed can be approximated to be 1 in/s. When 
conducting the experiment, I conducted all of the time interval trials at a particular linear input 
speed before readjusting the speed for the next set of time interval trials. Essentially I conducted 
the 1 in/s trials for the 15 second interval, the 30 second interval, 60 second interval, and 300 
second interval before readjusting the speed to 2 in/s. 
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Figure 1. Picture of physical prototype. 
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Figure 2. Labeled components of physical prototype. 
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Figure 3. Proposed bicycle implementation concept sketch. 

 

 
Figure 4. Pasco meter (blue device) hooked up to laptop to measure voltage and current 
simultaneously. 
 



164 
 

 
Figure 5. Close up view of Pasco meter probes attached to desktop prototype. 
 

Results 

Experimental Results 
 

 
Figure 6. Trial 1, 15 seconds at 1 in/s linear input speed voltage and current produced. 
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Figure 7. Trial 2, 30 seconds at 1 in/s linear input speed voltage and current produced. 
 

 
Figure 8. Trial 3, 60 seconds at 1 in/s linear input speed voltage and current produced. 

 
Figure 9. Trial 4, 300 seconds at 1 in/s linear input speed voltage and current produced. 
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Figure 10. Trial 5, 15 seconds at 2 in/s linear input speed voltage and current produced. 
 

 
Figure 11. Trial 6, 30 seconds at 2 in/s linear input speed voltage and current produced. 
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Figure 12. Trial 7, 60 seconds at 2 in/s linear input speed voltage and current produced. 
 

 
Figure 13. Trial 8, 300 seconds at 2 in/s linear input speed voltage and current produced. 
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Figure 14. Trial 9, 15 seconds at 3 in/s linear input speed voltage and current produced. 
 

 
Figure 15. Trial 10, 30 seconds at 3 in/s linear input speed voltage and current produced. 
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Figure 16. Trial 11, 60 seconds at 3 in/s linear input speed voltage and current produced. 
 

 
Figure 17. Trial 12, 137 seconds (failed before 300 s) at 3 in/s linear input speed voltage and 
current produced. 
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Table 1 
Experimental Calculations 
Below is the data and calculations shown for the 15 second time interval at a linear motion speed of 1 in/s. 
Vertical Input Displacement = 1.00  in   
Mechanical Advantage = 7:1     
Rotational Input Speed = 0.50 rev/s   
Current (I) 1.46 mA   
Voltage (V) 0.12 V   
Time (t) 15 s   
Number of Loops in Solenoid (N) 1200 loops   
Length of Solenoid (L) 1 in   
μk 0.999994     

μ0 4π x 10-7  Wb   

        
Variable Equation Output Units 
Vertical Output Displacement =  Vertical Input Displacement*Mechanical Advantage = 7.00  in 
Vertical Displacement/Rev = Vertical Displacement*2 Displacements/Rev = 2.00  in 
Average Linear Input Speed =  Rotational Input Speed*Vertical Displacement/Rev = 1.00 in/s 
Average Linear Output Speed = Average Linear Input Speed*Mechanical Advantage = 7.00 in/s 
Power =  Voltage*Current 0.18 mW 
Total Power Produced =  Power*Time*(1 hr/3600 s) 0.0007 mWh 
Magnetic Field = (I*N*μk*μ0)/L 0.0867 T 

Phone Comparison Total Power Produced/Voltage 0.0061 mAh 
 
Table 2 
15 second interval 
Average Linear Input Speed (in/s) 1.00 2.00 3.00 
Average Linear Output Speed (in/s) 7.00 14.00 21.00 
Magnetic Field (B) 0.087 0.180 0.204 
Current (mA) 1.46 3.03 3.44 
Voltage (V) 0.12 0.27 0.32 
Power (mW) 0.18 0.82 1.10 
Total Power Produced (mWh) 0.0007 0.0034 0.0046 
Phone Comparison (mAh) 0.0061 0.0127 0.014333 
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Figure 18. 
 

 
Figure 19. 
 
Table 3 
30 second interval 
Average Linear Input Speed (in/s) 1.00 2.00 3.00 
Average Linear Output Speed (in/s) 7.00 14.00 21.00 
Magnetic Field (B) 0.077 0.187 0.175 
Current (mA) 1.29 3.15 2.95 
Voltage (V) 0.11 0.30 0.27 
Power (mW) 0.14 0.95 0.80 
Total Power Produced (mWh) 0.0012 0.0079 0.0066 
Phone Comparison (mAh) 0.0108 0.0263 0.0246 
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Figure 20. 
 

 
 
Figure 21. 
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Table 4 
60 second interval 
Average Linear Input Speed (in/s) 1.00 2.00 3.00 
Average Linear Output Speed (in/s) 7.00 14.00 21.00 
Magnetic Field (B) 0.084 0.226 0.259 
Current (mA) 1.41 3.81 4.36 
Voltage (V) 0.12 0.35 0.41 
Power (mW) 0.17 1.33 1.79 
Total Power Produced (mWh) 0.0028 0.0222 0.0298 
Phone Comparison (mAh) 0.0235 0.0635 0.072667 

 

 
Figure 22. 
 

 
Figure 23. 
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Table 5 
300 second interval 
Average Linear Input Speed (in/s) 1.00 2.00 3.00     
Average Linear Output Speed (in/s) 7.00 14.00 21.00     
Magnetic Field (B) 0.093 0.204 0.226     
Current (mA) 1.57 3.44 3.81     
Voltage (V) 0.14 0.32 0.36     
Power (mW) 0.22 1.10 1.37     
Total Power Produced (mWh) 0.0183 0.0917 0.1143     
Phone Comparison (mAh) 0.130833 0.286667 0.3175     
*During the 300 second trial, the magnet flew out of the wire coil tube at approximately  
137 seconds. This was the longest I could get the trial to run at that speed. Solutions and 
improvements will be listed in discussion. 

 

 
Figure 24. (Note: At 3 in/s, the trial only made it to 137s out of the 300 s). 
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Figure 25. (Note: At 3 in/s, the trial only made it to 137s out of the 300 s). 
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Simulated Results 
 
Table 6 
Simulated Calculations 
Below are the calculations shown for the 30 second time interval at a linear motion speed of 1 in/s. 
Vertical Input Displacement = 1.00  in   
Mechanical Advantage = 7:1     
Time (t) 30 s   
Number of Loops in Solenoid (N) 1200 loops   
Length of Solenoid (L) 1 in   

Diameter of Solenoid (DS) 0.875 in   

μk 0.999994     

μ0 4π x 10-7  Wb   
Average Linear Input Speed 1 in/s   
Average Magnetic Field (B) 0.0766 T   
Resistivity (ρ) 1.68*10^(-8) ohm*m   
Diameter (D) 0.0125 in   

Length of Wire (LW) 3298.6723 in   

Rresistor 100 ohm   
        
Variable Equation Output Units 
Vertical Output Displacement =  Vertical Input Displacement*Mechanical Advantage = 7.00  in 
Average Linear Output Speed = Average Linear Input Speed*Mechanical Advantage = 7.00 in/s 
Current (I) = (B*L)/(N*μk*μ0) 1.29 mA 

Area (A) =  (π/4)*D2 0.000123 in2 

Resistance in Solenoid (R) =  (ρLw)/A 17.779 ohm 

Resistance Overall (Rtot) = R+Rresistor 117.779 ohm 

Power (P) = I2Rtot 0.196 mW 

Total Power Produced (mWh) = Power*Time*(1 hr/3600 s) 0.0016 mWh 

Voltage (V) = I*Rtot 0.15 V 
Phone Comparison = Total Power Produced/Voltage 0.0108 mAh 
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Table 7 
30 second interval       
Average Linear Input Speed (in/s) 1 2 3 
Average Linear Output Speed (in/s) 7 14 21 
Magnetic Field (B) 0.0766 0.1870 0.1751 
Current (mA) 1.29 3.15 2.95 
Resistance (R)  117.779 117.779 117.779 
Power (mW) 0.196 1.169 1.025 
Total Power Produced (mWh) 0.0016 0.0097 0.0085 
Voltage (V) 0.15 0.37 0.35 
Phone Comparison (mAh) 0.0108 0.0263 0.0246 

 
Table 8 
1 minute interval       
Average Linear Input Speed (in/s) 1 2 3 
Average Linear Output Speed (in/s) 7 14 21 
Magnetic Field (B) 0.084 0.226 0.259 
Current (mA) 1.41 3.81 4.36 
Resistance (R)  117.779 117.779 117.779 
Power (mW) 0.234 1.710 2.239 
Total Power Produced (mWh) 0.0039 0.0285 0.0373 
Voltage (V) 0.17 0.45 0.51 
Phone Comparison (mAh) 0.0235 0.0635 0.0727 

 
Table 9 
30 minute interval       
Average Linear Input Speed (in/s) 1 2 3 
Average Linear Output Speed (in/s) 7 14 21 
Magnetic Field (avg. of prev. at each speed) (B) 0.080 0.207 0.217 
Current (avg. of prev. at each speed) (mA) 1.35 3.48 3.66 
Resistance (R)  117.779 117.779 117.779 
Power (mW) 0.215 1.426 1.573 
Total Power Produced (mWh) 0.1073 0.7132 0.7867 
Voltage (V) 0.16 0.41 0.43 
Phone Comparison (mAh) 0.6750 1.7400 1.8275 
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Table 10 
1 hour interval       
Average Linear Input Speed (in/s) 1 2 3 
Average Linear Output Speed (in/s) 7 14 21 
Magnetic Field (avg. of prev. at each speed) (B) 0.080 0.207 0.217 
Current (avg. of prev. at each speed) (mA) 1.35 3.48 3.66 
Resistance (R)  117.779 117.779 117.779 
Power (mW) 0.215 1.426 1.573 
Total Power Produced (mWh) 0.2147 1.4263 1.5734 
Voltage (V) 0.16 0.41 0.43 
Phone Comparison (mAh) 1.3500 3.4800 3.6550 

 
Summary and Conclusions 

Overview of Results 
If we take a look at Figures 18 through 25, the general trend that stands out is that as 

linear input speed increases the Power Level increases as well as the Total Power Produced 
within that trial time limit (there is an exception with the 30 second interval at the 3 in/s linear 
input speed, most likely due to drill vibrations at this speed causing the trigger mechanism to 
wiggle free and slow down the actual input speed). Of course this makes sense because as a 
magnet passes faster through a wire coil, the magnetic field produced increases and more 
electricity can be generated. Additionally, traveling at a faster oscillation speed allows more 
passes through the coil during the same time period which also increases the electricity 
generated. These are important concepts to understand as will be discussed more later on. It was 
only practical to conduct the experimental trials up to a 5 minute time length, so keep in mind the 
electricity produced could be much greater over a longer time period. When comparing the 
simulated calculation portion to the experimental data portion, we can see that the numbers 
produced for Power Level, Total Power Produced, and Phone Comparison are all on a 
comparable scale. The values for the simulated portion of the experiment are slightly higher 
which makes sense because there could be losses in the physical prototype that are difficult to 
account for. When trying to determine practicality or usefulness of this particular desktop 
prototype, I decided to compare the mAh produced by my experiment with the mAh ratings of 
smartphones. The typical smartphone battery (after averaging the results of 10 different 
smartphones on the site) can store about 2900 mAh of electricity producing a usage time of 
approximately 30 hours (“Smartphones,” 2016). This means that for one hour of usage time you 
need to generate roughly 96 mAh. This highest mAh rating that my prototype produced was 
0.3175 mAh over a 137 second duration (the uncompleted 300 second trial). If I convert the 
seconds to hours and then find the mAh produced by my device in an hour at a 3 in/s linear input 
speed, then I can determine how much smartphone usage time is generated. A 137 second 
duration is 0.038 hours. My prototype ended up producing about 8.36 mAh over the course of an 
hour. That’s about enough energy for 5 minutes of smartphone usage time. Although this is by 
no means extraordinary, it is important to realize that this is energy that would’ve otherwise been 
completely wasted. Also, there are ways in which this amount could be increased which will be 
discussed later on. I would estimate that with the improvements, for an hour bicycle ride, 30 
minutes of smartphone usage time energy could be generated. 
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Difficulties and Solutions 
At first, I had a hard time thinking of what was going to power the consistent linear input 

motion of my prototype. I considered utilizing solenoid actuators, but their linear movement was 
very small. I wanted to be able to demonstrate my device to an audience, so the motions had to 
be on a larger scale than the solenoid actuators could provide. I then considered the linear motion 
provided by a jigsaw. This did not work because the jigsaw could not operate at speed practical 
enough to be applied to my prototype. Finally, I decided to convert the rotary motion of a power 
drill in linear motion by using cantilever motion constraints. This worked fairly well. However, 
for a while I had trouble trying to keep the drill activated at a particular speed. I originally had a 
zip tie at a pre-set tightness slide over the trigger to keep it pressed slightly. This worked but not 
well enough. As the drill vibrated, the zip tie slid from its position and eventually the drill would 
shut off. Finally, I decided to use a type of clamp that I can slowly adjust to increase or decrease 
the linear input motion supplied to my prototype. 

With my desktop prototype, it became very clear that the linear input speed could not 
exceed 3 in/s. Since the fan chain is not rigid, it would pull the magnet upwards, and the magnet 
would sometimes come shooting out of the tube. Then it would just start bouncing all over the 
place and not pass through the wire coil. I could not complete a full 300 second trial at the 3 in/s 
speed. I made 5 attempts to do so before taking the most complete trial run. The fan chain made 
sense in this prototype design for demonstration purposes and ease of construction, but for an 
actual implementation, a rigid attachment between the magnet and the lever would be necessary 
to prevent the problem I have just described. With a rigid attachment in place, the linear input 
speed could be increased. The possibility of the magnet coming out of the tube would no longer 
be an issue. Substantially higher energy gains could be created if the linear input oscillation 
speed could be increased to 10 in/s or perhaps even 20 in/s. 

I originally intended to measure the magnetic field with a Hall Effect Probe but was 
unable to operate the device correctly for my purposes. I instead decided to calculate what the 
magnetic field must be based on the current measured at each linear input speed during the 
experiment. 
Improvements and Future Applications 

If I could have a mechanical advantage of 20:1 as opposed to 7:1, any linear input motion 
would generate linear output motion 20 times faster and 20 times farther. This is useful to know 
because on a mountain bicycle, linear motion due to compression in the suspension is minimal in 
displacement (maybe ¼ in.), and it happens quickly. That ¼ in. input motion could be converted 
into 5 in. linear output motion which is more than enough to generate useable electricity, really 
only 2 inches of vertical output motion is required. That means usable electricity could be 
generated from as small of a compression as a tenth of an inch linear input movement. Any time 
the rider pedals the bicycle, encounters any type of terrain that is not perfectly smooth, or adjusts 
his/her position on the bicycle, the bicycle shock is likely to compress slightly and generate 
electricity by the linear oscillating energy generation device. Once installed on the bicycle, the 
energy generating device could be concealed behind a clear plastic shield so that air drag is 
limited and so that the moving lever does not pose as a potential source of harm for the rider. I 
would suggest a clear shield simply so people can observe the device in motion. 

This device could be applied to other applications besides mountain bicycles. The major 
concern is trying to find locations that the device could be installed where the frequency of 
oscillation is high. The higher the frequency of the oscillation, the more electricity will be 
produced. Perhaps the linear oscillating energy harvester could be installed on some type of 
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windmill device. After all, flags tend to flap back and forth very quickly in the wind. Maybe the 
device could even be installed on loud equipment or heavy equipment that vibrates a lot during 
use. Perhaps inducing turbulence in a river flow would leave rippling currents that could cause 
this device to oscillate quickly when placed into a flowing water system like a river or creek. For 
each of these potential applications, the design would have to be modified to withstand dust, 
water, or whatever elements may be a threat to the device’s proper operation. 

The device could be improved simply by using a better mechanical advantage provided 
by the lever as well as increasing the linear input speed to the device. Additionally, the use of a 
stronger magnet and more wire coil would result in the generation of more energy from the same 
existing amount of movement. More rigid materials like metal rods should be used as opposed to 
PVC pipe on actual product versions of the device. This will limit the possibility that when 
oscillation is very fast that the lever ends up snapping. A neat addition to the device would be 
figuring out a way to attach a spring in a manner that the attachment to the lever remains rigid 
while in motion, yet the springs cause the magnet to bounce up and down when the lever motion 
has stopped. I’m not entirely sure how this would work yet, but it is a concept to be further 
explored. 
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Abstract 

The Walt Disney Company is a fascinating organization with many different aspects that make 
up their corporation, one of which is their theme parks. Disney has renowned theme parks all 
over the world that create magical experiences for all guests. But how exactly does Disney create 
this magic? During the conception of the company, Walt and Roy Disney constructed a unique 
business structure that is still practiced today. A plethora of materials exist referencing 

organizational structures, customer service and the Walt Disney Company. Focusing on organic 

organizational structures, employee empowerment, creativity, and innovation, the literature is 

rather consistent. Most also agree that Walt Disney World customer service is superior to other 

entities. Due to this, other organizations strive to produce similar customer service based on 

Disney’s techniques. However, no research has been conducted to determine what specific factor 

contributes most significantly to the customer service. By determining whether or not the 

business structure is an influential element will provide other organizations with a better 

understanding of how to produce similar customer service. The research also dives into the 

concept of “magic moments” at Disney theme parks and how those specific activities increase 

customer satisfaction.  
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Introduction 

Walt Disney World is a place filled with wonder, enchanted with a dreamlike 
atmosphere, and occupied with thousands of smiling faces everyday. Lifelong memories and 
magical moments certainly give reason to why they call this the “happiest place on earth.” But 
how exactly does Disney pull off all of this magic? Of course there are the underground tunnels 
in every park, the “Smellitizers” hidden around Disney’s property to emit the appropriate smells 
to the area, and the extreme attention to detail, but one aspect that is quite often overlooked is the 
company’s business structure. When Walt and Roy Disney first conceived the company in 1926, 
they chose to configure their enterprise in an extremely unique way that empowers their cast 
members to create magic themselves (Kash, 2012).  

The Disney organization is known for delivering outstanding customer service in all 

aspects of business (Anderson, 2000). The brand itself is synonymous with “magic,” aligning 

with excellence in all its products and services (Cockerell, 2008).  Disney spends considerable 

time, thought, and money designing optimal customer service techniques and has effectively 

intertwined excellent customer service into a cultural value within the firm (Ford, Heaton & 

Brown, 2001).  In fact, Disney’s superiority allows the organization to serve as a blueprint for 

professional people in every imaginable field who are looking for productive methods to 

improve the running of their own business (Anderson, 2000).  It is important to isolate the 

factor(s) that contribute significantly to Disney’s effective customer service. Many other 

businesses in a variety of industries strive to emulate Disney’s successful customer service 

techniques (Middaugh, Grissom & Satkowski, 2008). In order to copy it, research must be 

conducted to determine what elements directly link to how they achieve it. Before explaining the 

research methodology implemented, detailed information about organic decentralized business 

structures, characteristics of employee empowerment, and creativity and innovation are 

examined.  

Characteristics of Decentralized Business Structure 

 Organizations are characterized as orderly arrangements of individual human 

interactions, in which control is an essential ingredient (Tannenbaum, 1962). Control processes 

can restrict idiosyncratic behaviors or keep employees on track with the organization’s plan, 

depending on the type of formalization in place (Tannenbaum, 1962). Formalization describes 

the degree to which organizational behaviors are governed by formal rules and procedures 

(Garcia-Granero, Vega-Jurado & Alegre, 2014).  

To create competitive advantage, firms need to find appropriate business configurations given 

the firms industry and environment (Siggelkow & Levinthal, 2003).  

There are two basic configurations that all organizations tend to fall into: Mechanistic or 

Organic (Hartley, 2015). Mechanistic structures generally have many layers of management with 

a well-defined hierarchy in which top-level executives make the majority of decisions (Hartley, 

2105). Overall, the mechanistic organizational structure is based on a formal, centralized 

network.  

On the other hand, an organic business structure is used to diminish power and authority, 

roles and responsibilities, and allows information to flow through the company easily (Hartley, 

2015). Organic structures are often referred to in literature as “decentralized” due to the fact that 

decision-making authority has been spread into a number of different subunits or divisions 

(Siggelkow & Levinthal, 2003). Research has shown that this type of structure allows for greater 

performance (Verle, Markic, Kodric & Gorenc Zoran, 2014). In fact, in-depth studies concluded 

that decentralized firms have a performance advantage over centralized firms (Siggelkow & 
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Levinthal, 2003; Verle, Markic, Kordic & Gorenc Zoran, 2014).  

There are a few distinguishing characteristics of organic configurations that contribute to 

its proven success. The reduction of boundaries between functions and operations emphasizes 

that all parts of the organization should be working towards a common goal (Siggelkow & 

Levinthal, 2003). Team building and group cohesion are major tenants of organic business and 

leadership structures and noticeably enhance team synergy. When constant collaboration is 

occurring between subunits the results are fruitful productivity (Cockerell, 2008). This type of 
arrangement allows for workers to focus on company goals through high levels of cooperation 
laterally throughout the organization (Hartley, 2015).   

The absence of a strict hierarchy not only allows for close collaboration throughout the 

company, but also projects that all employees are equally important to the organization. Disney 

practices the concept of RAVE (Respect, Appreciate, and Value Everyone) (Cockerell, 2008). 

The Disney Management model also includes a tier dedicated to “Everyone Makes a Difference” 

(Middaugh, Grissom & Satkowski, 2008). Listening to employees is valuable because they 

provide a rich flow of opinions and ideas. Potentially useful information, be it suggestions or 

complaints, can come from all faces of the company (Cockerell, 2008). 

However, this type of open communication cannot be established without a low power 

distance. Power distance refers to the extent to which inequality among persons in different 

positions of formal power is viewed as a natural aspect of the social order (Brockner, Ackerman, 

Greenberg, Gelfand, Francesco, Chen et al., 2001). The norms of low power distance cultures 

reduce authoritative differences among people in positions of varying levels of formal-decision 

making power (Brockner et al., 2001). The organic structure Disney implements, specifically in 

their theme parks, practice a low power distance that influences decision-making and idea 

generation regardless of role or position.  

The decentralized structure influences the decision-making process immensely. 

Decentralization refers to the extent to which the locus of authority and decision-making extends 

down the organizational hierarchy (Garcia-Granero, Vega-Jurado & Alegre, 2014). The 

combination of low power distance and decentralization ultimately results in organizations 

openly empowering employees.  

Characteristics of Employee Empowerment 

Empowering employees comes with the benefit of increased employee productivity. 

Employees who feel that the work they do is meaningful, who have the necessary skills to 

complete the job, who are able to choose how to complete their tasks, and who believe that they 

personally have an impact on their work show higher levels of performance than employees 

without these perceptions (Sigler & Pearson, 2000). Focus groups found that 97.8% of managers 

feel that increased employee performance is very important and 55.4% of employees are more 

productive when empowered by their manager (Carter & Tony, 2009).  

Knowing these statistics, an initiative named “Performance Excellence” was integrated 

into Disney’s culture (Gordon, 2002). The key elements of this ongoing initiative include the 

idea that leaders don’t view cast members as part of a team executing management orders. The 

power Disney has granted their employees has increased overall productivity by generating a 

self-sufficient group that effectively completes the day-to-day operations of the company 

(Gordon, 2002).   

Many studies have also concluded that empowering employees increases job satisfaction 

and employee engagement (Hartley, 2015; Kumar, Arasu & Nagarajan, 2014). Employee 

engagement has been defined a few different ways, but most scholars agree that it is a force that 
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motivates employees to higher levels of performance, increases loyalty to employer, and creates 

enthusiasm for work. Other literature states that the quality and level of contact that employees 

have with customers also impact their work engagement (Barnes, Collier, Robinson, 2014). In 

fact, employee engagement is more readily visible in service-based industries where employees 

are the face of the organization, interacting with customers at every touch point, much like Walt 

Disney World theme parks (Kumar, Arasu & Nagarajan, 2014).  

The componential conceptualization of creativity shows that intrinsic motivation and 

employee engagement are some of the most important and powerful influences on employee 

creativity and innovation (Zhang & Bartol, 2010). Engaged and empowered employees are likely 

to feel invested in their own decisions and will adapt to customers needs with creative and 

innovative solutions (Freeman, 2015).  

Employee Creativity and Innovation 

Organic business structures paired with employee empowerment allow for greater 

innovation and creativity of employees (Verle, Markic, Kodric & Gorenc Zoran, 2014). There 

are strong theoretical reasons to expect empowering leadership to be well positioned to influence 

creative outcomes (Zhang & Bartol, 2010). However, the best companies can create multi-

disciplinary cultures where a spark of innovation can happen anywhere within the organization. 

Creativity is often assumed to be a necessary and fundamental building block of innovative 

pursuits in organizations (Brazeal, Schenkel & Kumar, 2014).  

Employee creativity in customer service industries has emerged as an important research 

topic since service creativity alone has the potential to delight customers in unusual ways or to 

solve problems that current protocol fails to address (Dong, Liao, Chuang, Zhou & Campbell, 

2015). It is the management of the creativity and innovation process that’s central to ensuring 

successful customer service (Lynch, 2001). When employees are freed from bureaucratic central 

controls, empowered units improve speed and quality responsiveness overtime, which fosters 

improved innovation (Carter & Tony, 2009). 

Disney has made creativity and innovation cornerstones of their culture and encourages 

cast members to find unique solutions to problems (Jones, n.d.). Disney cast members 

throughout the world are empowered and encouraged to spontaneously create magical moments 

for guests (Jones, n.d.). Magic moments are defined as taking an unexpected opportunity to 

create a special memory for a guest in a Disney theme park (James, 2013). The Disney 

Traditions book that all cast members receive states that this is done by seeking out guest 

interactions, anticipating guest needs and customizing the guest’s experience. Magic moments 

and special interactions that customers have while in Walt Disney World forever remain in 

guests minds and in turn, greatly contribute to the success of Disney’s customer service.  It is 

important to understand the determining factor that allows for this type of flexibility and 

creativity in a business.  

The Current Study 

The majority of scholars agree on the characteristics of organic business structures, the 

results of employee empowerment, and Disney’s superior customer service. However, no studies 

have evaluated if Disney’s business structure is has a significant impact on the production of 

superior customer service, and creation of magic moments. Many entities around the globe strive 

to emulate Disney’s customer service. It is essential to understand what aspect(s) of the Walt 

Disney Company contribute to their excellent service. The organizational structure may impact 

customer service, but employee selection and training, company location or the industry, may be 

equally as significant as the decentralized structure. The goal of this research is to expand on the 
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previous literature and conclude whether or not Disney’s organizational structure is the one 

determining factor that has a significant impact on their superior customer service.  

 

Hypothesis:  Disney’s business structure has a significant impact on cast member’s 

ability to provide excellent customer service.  

 

Methodology 

 To conduct this research study, 168 current and former Disney cast members were 

anonymously surveyed online through QuestionPro software. A series of questions were asked 

regarding their demographics, length of employment, theme park(s) they worked in, and finally, 

more detailed information about their opinions about Disney’s customer service and business 

structure. Those specific questions were structured on a Likert scale where respondents could 

strongly agree, agree, disagree, or strongly disagree. There was also a section that assessed how 

the respondent, depending on their employment, felt or currently feels as a cast member, using 

the same Likert scale. A single question asked respondents opinion about why Disney is able to 

provide superior customer services in their theme parks, where business structure appeared as an 

answer. The final portion of the survey asked about “magic moments” and included space for 

respondents to type their experiences for review.  

 The collection method was chosen to create a non-intimidating survey environment that 

suited the privacy needs of the respondents. This method was also chosen to give survey 

respondents the opportunity to elaborate on their perspectives with text fields where they could 

leave comments. Above all else, the online survey was created to reach a broad audience and 

give respondents anonymity.  

Procedures 

 The survey was distributed online and respondents were collected in a variety of ways. 

Personal relationships were used to promote and distribute the survey as well as non-personal 

measures. To start, the researcher contacted the Disney Cast members they personally know and 

asked them to participate and also share with their friends. They also posted on personal social 

media accounts to promote the survey. There are a plethora of open and private groups on 

Facebook that target current and former Disney cast members such as, “Walt Disney World Cast 

Members,” “Disneyland Cast Members – past and present,” and “Magical Stories of the Disney 

Cast Members,” that were tapped into by a handful of posts on the group’s wall. To further 

encourage participation, 148 direct messages were sent to random members of said Facebook 

groups. Some messages prompted correspondence back and many did not. Besides Facebook, 

Yahoo groups were used in a similar fashion and mass emails were sent to individuals in Disney 

Cast Member groups.  

Results 

Of the 168 respondents, 84% were female and 16% were male. The survey was open to 

current and former cast members, where 72% of respondents were former cast members, and the 

remaining 28% were current Disney cast members. The respondents were also divided by the 

location they worked. An overwhelming majority of the respondents, 96%, work or worked at a 

Walt Disney World theme park in Florida, whereas 4% work or worked in Disneyland in 

California. The respondents were also asked how many years they were employed at Disney, or 

how many years they have been employed by Disney, depending on their current or former 

status. The breakdown is below: 

 
 



190 
 

Less than 1 year      43% 

2 to 3 years     12% 

4 to 5 years     5% 

5 to 10 years     4% 

10+ years     4% 

Participated in Disney College Program  31% 
 

Respondents were then asked to rate their level of agreement with certain statements 

regarding Disney’s organizational structure. This question was constructed using characteristics 

of decentralized and organic business structures as the statements. Outlier statements were 

inserted as well to see if cast members would disagree with those statements. The outlier 

statements we’re characteristics of mechanistic and centralized business structure. This particular 

question was used to uncover if Disney’s organizational structure has these characteristics and is 

seen as decentralized by current and former cast members.  

80% or more respondents agreed or strongly agreed with the following statements: 

information flows throughout the company easily, employees are working towards a common 

goal, and group cohesion is important. All of these statements are characteristics of decentralized 

business structures. The outliers included: there is a well-defined hierarchy regarding decisions, 

all procedures are highly formalized, cannot easily adept to change, and all decision making is 

usually made by executives. All of these outliers, except cannot easily adapt to change, had over 

65% of respondents answer agree or strongly disagree.  The cannot easily adapt to change 

statement had over 75% of respondents answer strongly disagree or disagree, which supports the 

hypothesis. The remaining three statements: all employees are equally important to the 

organization, there is a low power distance, and idea generation is important, all had varying 

degrees of agreement disagreement that can be seen in Table 1. 

Table 2 shows the responses to statements about how the participants felt or currently feel 

as a cast member. The decentralized business structure warrants certain employee mindsets, 

outlooks, manners and feelings. These characteristics were included in the list of statements. 

Like the list in Table 1, reverse coded statements were included in the list to see how participants 

would respond. Five of the statements received overwhelming agreement with over 90% of 

respondents agreeing including: motivated to be a good worker, satisfied with my 

job/employment, self-sufficient, enthusiastic about my job and take pride in the organization. 

Four other statements showed well over 60% agreement including the statements: empowered to 

make my own decisions (63%), important (77%), creative (78%), that I can make an impact 

(83%). All of these statements strongly support my hypothesis. The reverse coded statements 

also support my hypothesis. The respondents strongly disagreed or disagreed over 60% to the 

statements:  my work is not as valued as it should be, my input is disregarded, my needs aren’t 

met, and my efforts go unrecognized. As you can see in the table below, there was one statement 

that showed a bit more balanced response scale. The statement, I can initiate new contributions, 

showed 39% disagreement and 61% agreement. All results can be found in Table 2. 
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Table 1 

(Rate your level of agreement with the following statements) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Strongly Disagree Disagree Agree Strongly Agree 

n % n % n % n % 

Information flows throughout the 

company easily 

4 2.5% 21 13.0% 114 70.4% 23 14.2% 

Employees are working towards a 

common goal 

3 1.8% 7 4.3% 83 50.6% 71 43.3% 

Group cohesion is important 2 1.3% 4 2.5% 61 38.1% 93 58.1% 

There is a well-defined hierarchy 

regarding decisions 

7 4.3% 13 8.0% 74 45.4% 69 42.3% 

All employees are equally 

important to the organization 

17 10.6% 52 32.3% 63 39.1% 29 18.0% 

There is a low power distance 8 5.1% 55 34.8% 85 53.8% 10 6.3% 

All procedures are highly 

formalized 

4 2.5% 23 14.1% 79 48.5% 57 35.0% 

Idea generation is encouraged 5 3.1% 42 25.8% 86 52.8% 30 18.4% 

Cannot easily adapt to change 26 16.0% 99 60.7% 34 20.9% 4 2.5% 

All decision making is usually made 

by executives 

5 3.1% 48 29.4% 54 33.1% 56 34.4% 
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Table 2 

(As a Disney Cast Member I feel/felt) 

Table 3 shows results from a question in the survey with an identical set up, only this 
time respondents were asked to rate their level of agreement with statements speaking of 
Disney’s Cast Members. Decentralized business structure prompts employees to act a certain 
way, present themselves in a unique fashion, foster teamwork and urge customer interaction. The 
results were exactly what was expected, and support the hypothesis. 90% agreement was 
received for the following statements: cast members are highly involved in their work, cast 
members are a part of a team, there is an ethical code that guides behavior, and direct contact 
with customers is encouraged. Two statements showed over 70% agreement as well. Those 
being: the abilities of cast members are viewed as an important source of competitive advantage, 
and all cast members have an understanding of customer wants and needs. The statement all cast 
members believe they can have a positive impact, received a lower percentage of agreement, 
with 62% agreeing or strongly agreeing and 37% disagreeing or strongly disagreeing. The outlier 
statements that were included all showed significant disagreement, all over 70%. Those 
statements were: paying attention to detail is absent, there is relatively low morale, customers 
interests often get ignored by cast members, and most cast members are competing with other 
cast members. More detailed results can be seen in Table 3.  

 

 

 

 
Strongly Disagree Disagree Agree Strongly Agree 

n % n % n % n % 

Empowered to make my own 

decisions 

7 4.3% 53 32.9% 76 47.2% 25 15.5% 

Motivated to be a good worker 3 1.9% 9 5.7% 54 34.0% 93 58.5% 

My work is not as valued as it 

should be 

30 18.6% 70 43.5% 47 29.2% 14 8.7% 

Satisfied with my job/employment 2 1.2% 11 6.8% 89 54.9% 60 37.0% 

Important 4 2.5% 34 20.9% 87 53.4% 38 23.3% 

Self-sufficient 1 0.6% 12 7.4% 99 60.7% 51 31.3% 

My input is disregarded 22 13.5% 99 60.7% 38 23.3% 4 2.5% 

Enthusiastic about my job 2 1.2% 11 6.8% 64 39.5% 85 52.5% 

Creative 4 2.5% 32 19.9% 74 46.0% 51 31.7% 

Take pride in the organization 0 0.0% 3 1.9% 56 34.6% 103 63.6% 

Underpaid 5 3.1% 38 23.3% 71 43.6% 49 30.1% 

My needs aren't met 17 10.6% 109 68.1% 28 17.5% 6 3.8% 

That I can make an impact 5 3.1% 22 13.8% 85 53.5% 47 29.6% 

I can initiate new contributions 3 1.9% 59 37.1% 78 49.1% 19 11.9% 

My efforts go unrecognized 24 15.0% 92 57.5% 31 19.4% 13 8.1% 
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Table 3 
(Rate your level of agreement with the following statements regarding Disney’s Cast Members) 

 

To narrow the study a bit more, a single question directly related to the hypothesis was 

included. As shown in Table 4, the question asked: Does Disney’s decentralized and organic 

business structure have a significant impact on Disney’s Cast Members ability to provide 

excellent customer service. Three multiple-choice answers were provided. The majority of 

respondents (57.5%), chose that business structure had some impact. 22.5% stated business 

structure has a significant impact and the remaining 20.0% responded that business structure has 

no impact. 130 respondents agreed that business structure has some or significant impact on the 

ability for cast members to provide excellent service, whereas 32 disagreed and responded that 

business structure has no impact on the ability for cast members to provide excellent customer 

service.  

 
Strongly Disagree Disagree Agree Strongly Agree 

n % n % n % n % 

Cast members are highly 

involved in their work 

1 0.6% 1

2 

7.4% 83 51.2% 66 40.7% 

Paying attention to detail is 

absent 

58 36.7% 8

5 

53.8% 13 8.2% 2 1.3% 

All Cast Members believe they 

can have a positive impact 

9 5.6% 5

2 

32.3% 71 44.1% 29 18.0% 

Cast members are a part of a 

team 

1 0.6% 3 1.8% 74 45.4% 85 52.1% 

There is a relatively low morale 36 22.4% 9

6 

59.6% 26 16.1% 3 1.9% 

The abilities of Cast Members 

are viewed as an important 

source of competitive advantage 

2 1.2% 4

4 

27.2% 85 52.5% 31 19.1% 

There is an ethical code that 

guides behavior 

2 1.2% 3 1.9% 90 55.6% 67 41.4% 

All Cast Members have an 

understanding of customer 

wants and needs 

3 1.8% 1

6 

9.8% 90 55.2% 54 33.1% 

Customers interests often get 

ignored by Cast Members 

73 45.1% 7

5 

46.3% 11 6.8% 3 1.9% 

Direct contact with customers is 

encouraged 

3 1.9% 3 1.9% 32 19.9% 123 76.4% 

Most Cast Members are 

competing with other Cast 

Members 

24 14.7% 9

6 

58.9% 36 22.1% 7 4.3% 
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Going along with this, participants were asked why Disney is able to provide superior customer 

service to their guests in theme parks and were then prompted to type their response. 122 

responses were recorded. The results were analyzed and ten recurring themes were identified. 

Listed below are the themes and there respective percentages.  

Traditions Training Program   19% 

Empowering Cast Members   13% 

Who Disney Hires    12% 

Strict guidelines to “put guests first”  11% 

Company Culture     11% 

Company Reputation    6% 

Encouraging Magical Moments/Belief in “Magic” 5% 

Disney’s Four Keys    5% 

Financially equipped to give away free things 2% 

Available Resources    2% 

Other responses with no theme   14% 

 

To see how the responses were categorized check Appendix A. Appendix A includes the ten 

themes and all of the 122 responses that fell under that theme.  

 A key aspect of Disney’s customer service is the fact that cast members are empowered 

and encouraged to create “magic moments.” The next series of questions in the survey examined 

magic moments. 90.24% of respondents have created at least one magic moment. A further 

breakdown of magic moments showed respondents varied in their number of magic moments 

created from 1, to 100+ , and even a response stating, “too many to count.” One respondent went 

into detail in the text field explaining, “To recount all of the “magic moments” I have given to 

guests would be nearly impossible. There have been several times that I was able to give guests 

multiple magic moments in one sitting so I’m sure you can understand why I could not put this 

answer in numerical form.” Furthermore, respondents were asked to share their favorite magic 

moment. 113 respondents shared their favorite memory in the text field. Like the breakdown 

above, the stories were analyzed and categorized into themes based on what made the moment 

magic. The approximate breakdown for each theme is listed below.  

Spending significant time with a guest(s):  23% 

Special Upgrades     13% 

Special Occasion Surprises   10% 

Free Stuff     7% 

Emotional Ties     7% 

Table 4 
Question: Does Disney's decentralized and organic business structure have a significant impact on Disney's Cast 

Members ability to provide excellent customer service? 
 

 
Business structure has no impact  

Business structure has some 

impact  Business structure has a significant  

n % n % n % 

 32 20.0% 92 57.5% 36 22.5% 
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Pin Trading     6% 

Marriage Proposals    5% 

Behind the Scenes Privileges   5% 

Character Surprises    5% 

Simple Pleasures     2% 

Other responses with no theme   5% 

To see how the responses were categorized check Appendix B. Appendix B includes the ten 

themes and all of the 113 responses that fell under that theme.  

 The final question in the survey asked cast members their thoughts on what has the most 

impact on cast member’s ability to make his or her own decisions and actually create magic 

moments for guests. 46% of respondents chose that Disney’s organizational structure and culture 

of empowering employees has the most impact on magic moments. This percentage supports the 

hypothesis. The second highest choice with 37.4% was employee training program, Traditions. 

3% of respondents said the reasons cast members can make their own decisions is because of the 

industry of theme parks. Likewise, 3% also said the location of the theme parks allows for this. 

10.4% of respondents replied with ‘Other.’ Those who selected this answer were then prompted 

to explain their answer. Most of the answers revolved around the position of cast members and 

the attitudes of their direct managers. This respondents answer summarized this idea very well 

saying, “ I think direct supervisors/management have the most influence on how cast members 

treat magic moments. There are some that really encourage you to go outside the box (while 

staying inside the lines) and have fun with it. Others do not have the same spark and so cast 

members in their area may treat magic moments as just another task on the list.” Table 5 shows 

the breakdown of this question. 

 

Table 5 
Question: What do you think has the most impact on cast member’s ability to make his or her own decisions 

and create magic moments? 

Conclusions 
Based on the results, conclusions can be made about Disney’s superior customer service, 

and what has a significant impact on its ability to be properly executed. When assessing how cast 
members viewed the organizational structure, there was an overwhelming agreement with most 
of the decentralized characteristics listed. Likewise, the outlier statements about centralized 
business structures received over 65% disagree or strongly disagree responses. The first 

 

Employee Training 

program - Traditions 

Disney’s organizational 

structure and culture of 

empowering employees 

The industry of 

theme parks 

Location of theme 

parks Other 

n % n % n % n % n % 

What do you think has the 

most impact on cast 

member’s ability to make his 

or her own decisions and 

create magic moments? 

61 37.4% 75 46.0% 5 3.1% 5 3.1% 17 10.4% 
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conclusion that can be made is that cast members perceive Disney’s organizational structure as 
decentralized and organic.  

The cast member’s feelings while employed by Disney were assessed next, looking at 
employee satisfaction, engagement, and beliefs. A decentralized business structure emphasizes 
that all employees can have an impact, feel their work is meaningful, and encourage engagement 
and creativity. All of the statements that included feelings emphasized by decentralized 
structures received significant amounts of agreement, as seen in Table 2. The reverse coded 
statements also displayed a substantial about of disagreement.  

With this, the decentralized business structure prompts employees to act a certain way, 
present themselves in a unique fashion, foster teamwork and urge customer interaction. The 
results support this notion showing great agreement with statements: cast members are highly 
involved in their work, cast members are a part of a team, there is an ethical code that guides 
behavior, direct contact with customers is encouraged, the abilities of cast members are viewed 
as an important source of competitive advantage, and all cast members have an understanding of 
customer wants and needs. The four outlier statements received over 70% disagreement as well. 
These findings conclude cast members feelings, emotions, motives, beliefs, as well as their 
actions, ability to work as a team, and their knack for customer interactions align with the 
expected decentralized characteristics.  
 It has been concluded that Disney does, in fact, run a decentralized and organic business 
structure based on the results. Diving into the hypothesis that business structure has a significant 
impact on Disney’s superior customer service, the study was narrowed and respondents were 
directly asked the hypothesis in question form. The slight majority (57.5%) of respondents chose 
that business structure has some impact, 22.5% stated business structure has a significant impact 
and the remaining 20% responded that business structure has no impact. Furthermore, 
respondents were prompted to type why they believe Disney is able to provide superior customer 
service to their guests in the theme parks. Traditions, Disney’s training program, was the most 
common theme cultivating 19% of answers. Other common responses were empowering cast 
members, who Disney hires, strict guidelines to “put guests first,” and company culture. The 
notion of empowering employees and company culture both fall under the umbrella of the 
decentralized business structure. However, the remaining themes do not. Therefore, the 
hypothesis was supported. The results show that business structure does have a significant 
impact on cast member’s ability to provide excellent customer service. However, there are other 
factors that are also significant, like the training program, selective hiring, and standards to put 
guests first. 
 A similar question asked cast members what has the most impact on cast member’s 
ability to make his or her own decisions and actually create magic moments for guests, which is 
linked to customer service. Majority, 46%, selected Disney’s organizational structure and culture 
of empowering employees has the most impact on magic moments. Behind this response, with 
37%, was the answer employee-training program, Traditions. Like the question examined above, 
the hypothesis is supported, but there are other variables that are significant to executing 
excellent customer service as well.  
 A final conclusion can be made as well. Based on the findings, 60% of magic moments 
that are performed involve spending significant time with guest(s), giving guests special 
upgrades, surprising guests for special occasions, providing guests with free things and creating 
moments that guests have emotional ties to. These themes were the most prominent in the 
analyzed responses.   
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Recommendations 
 Strategic recommendations can be made to companies looking to imitate Disney’s 
customer service techniques. This research has provided a fundamental piece of improving 
customer service. The literature review deems decentralized business structures more productive 
and innovative than any other corporate structure. The findings also support this notion, showing 
that business structure influences employee habits and actions. The results also proved that 
business structure has a significant impact on customer service. Like mentioned above, Disney 
has a mix of different factors that may or may not be significant as well. Further research must 
be conducted to clearly identify the important factors. For now, a company can begin by 
reshaping their organization to fit the decentralized format. Of course, customization is key to 
formatting the ideal structure of any company, and not all aspects of Disney’s service techniques 
will work for everyone.  

Limitations & Future Research 
 A limitation of this research study is the number of current or former cast member 
surveyed. There were 168 participants to draw conclusions from, however, Walt Disney World 
alone is the largest single-site employer in the United States, employing about 62,000 people. 
Disneyland employs about 20,000 people as well. These numbers do not take into account the 
thousands of former cast member that were also targeted in this study. The 168 respondents may 
not be representative of the entire cast member population. The results also showed that 84% of 
the respondents were female. Ideally, a male to female ratio that is representative of Disney cast 
members should be used. Also, 96% of respondents worked at Walt Disney World in Florida and 
only 4% worked in Disneyland. This may also skew results.   
 Future research can be performed to survey more cast members and compare the results. 
If a broader audience is reached, the results can be analyzed and similarities, differences, and 
trends can be pulled from both data sets. The survey can be revised to gather more quantitative 
data and contextual details from the respondents. This research can be continued until a 
significant number of cast members are reached. One way to do so may be to get consent from 
Disney to conduct research. By doing this, more current cast members may be reached. Overall, 
the research can be continued until the number of participants is an accurate representation of all 
current and former cast members.  

In addition, future research should examine what aspect of business has the most 
significant impact on cast member’s ability to provide excellent customer service. The 
hypothesis was supported that business structure does have a significant impact on Disney’s 
customer service, but which out of all the significant factors (training program, selective hiring, 
standards to put guests first, company reputation, belief in “magic” ect.) has the most significant 
impact. It would be interesting to see a ranking of factors, and more prominent direction 
companies can follow to mimic Disney’s customer service.  
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Appendix 
Appendix A 

 
Appendix A includes responses to the question: In your opinion, why is Disney able to provide 
superior customer service to their guests in theme parks? All responses are categorized into the 
themes below.  
 
1. Strict Guidelines to “put guests first”: 

Disney will accommodate most general requests and makes each person feel important 
 

Because the cast members love their job and the company, and because they put the guest 
first. 
 
They are able to put their guests at such a high priority because regular everyday cast 
members always come in second 
 
The guest may not always be right, but they are still our guests and should be treated as 
such. 
  
They always encourage to satisfy the guests needs 
 
We work together to make sure all guests get the best possible vacation. 

 
Because it is their main focus. Safety is first, and then customer satisfaction. 

 
They have a set of standards that is unbeatable. The guest is the main priority, 
showmanship, efficiency and quality. They are a company that targets all age ranges, 
encourages family bonding and is open to all walks of life at every level. They have a 
great retirement plan, health benefits and investment options. An average person is able 
to work their way up in the company. Not too many businesses are like that which makes 
them great! 

 
Disney simply puts guests first, in all of their designs and thought processes, before, 
during, and after operation 

 
The Disney brand is known before Cast Members apply. Starting on day 1, Guest Service 
is a focus during training. 

 
Everyone is there to help make the guest feel like part of the family 

 
Because that is the mission that we strive for. There is very little you cannot do in order 
to help a guest. Every single cast member puts the guests first 

 
Disney works hard to try to keep all guests happy 

 
2. Financially equipped to give away free things:  
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The price guests pay to enter the park make it a need to have superior customer service. 
The customer service is obtainable because of the amount of money the company brings 
in. Disney throws money at unhappy customers and that's a big factor in operations of 
how to have great customer service 

 
Because of their ability to be selective with their cast members and the deep connection 
most people feel with the brand. Also, they are not afraid to give away free things in 
order to remedy a problem 

 
Because guests are all about gimme gimme gimme...and we fold like a cheap suit 

 
3. Traditions Training Program:  

Their training programs are above and beyond any other company. As cast members we 
aren't just told "the customer comes first" we are told how to handle situations to please 
the guests and why we do things the way we do. We are the best at what we do because 
we were trained with failure not being an option. 
 
Caring and training 

 
Traditions training, they teach you all about the magic and it just flows from there. When 
you get to see fellow CM doing magic you just feel like doing it too. 

 
'Making dreams come true'. Being trained from day one about how to exceed guest 
expectations. 

 
Traditions sets the tone for customer service. Cast Members and Managers encourage and 
require it. 

 
They are able to provide excellent customer service because everyone follows the same 
general guidelines of "creating happiness". 

 
Cast members go through a lot of training, more than a normal job. Plus, the Walt Disney 
Company is considered a privilege to work for, so they can be picker about who they 
hire. 

 
The importance of helping guests have the best experience possible is a high priority. 
From the day of hire to the first day in the park, that priority is addressed in training and 
through the coordinators. It's not something they say once during orientation and never 
discuss again. They make it clear what the parks are to provide for the guests, and having 
that kind of training gives it the importance needed to carry it out on a daily basis. 

 
They are successful in their training of their employees to give exceptional customer 
service. 
 
Training & Four Keys to Guest Service 
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Traditions. 

 
Training cast members every 6 months helps. 

 
Disney has an outstanding training group. Going through Traditions is everything. It's 
important, it's informative, it's exciting, it's scary, it's emotional - it's all that rolled into 
one. People work at Disney because they love Disney - and because they respect the 
brand and are trained to carry out the values of the brand. 

 
Training techniques and evaluating customer service skills first 

 
Taught in traditions. Cps want to be there and do a good job so even though pay is low 
and you don't matter you still want to do a good job. 

 
Guest service is a huge part of Disney's image and culture. It is taught in training and is 
periodically re-emphasized in additional guest service training. Most Cast Members take 
pride in Disney's image and work to keep Walt's dream alive by providing excellent guest 
service. It is the Cast Members who make or break guests image of Disney's guest 
service. 

 
Disney does a great job of training cast members and showing them that they matter to 
the guests' well being. 
 
Excellent training programs, cast members are encouraged to be creative & have fun at 
work, good incentive programs. 

 
Because of cast members are specially trained to provide excellent guest service. 

 
Disney spends time training its cast members. It encourages them to be friendly in all 
situations and ensures that they have all the necessary information to provide quality 
customer service. 
 
The intensive training you go through before you even go to your location is a big part of 
why Disney cast members work the way they do. They instill "the Disney way" in you so 
you treat the guests above and beyond every time. 
 
Because of the training provided and the leaders/coordinators there to help guide 

 
Strict guidelines on cast members 

 
4. Empowering Cast Members:  

By empowering their cast. A happy, and motivated cast member is able to do the little 
things to make someones day better. See a little kid drop a hot dog, you can grab them a 
new one. Someone loses their soccer ball in the World Showcase Lagoon, here's a 
voucher for a new one. Making the princesses running around in their (not cheap) dresses 
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feel important. Those are things I remember that I was able to do to make someones day 
that much more special. 

 
Because it is all encompassing and promoted to every cast member. Cast are given the 
autonomy to make decisions that benefit the guests. 

 
They do what they can rather than just saying sorry and not being able to help 

 
I feel that this is possible because even as the lowest rank we could make some true 
magical moments without permission of someone higher then me. 

 
They allow Cast Members freedom to create "magical moments" for guests - whether its 
a Mickey Mouse sticker for a sad child or a new pair of shorts for the mom that just 
spilled her coffee on her own pair. Being able to use our own judgement in these kinds of 
situations, and not having to wait for a lead, allows for excellent customer service. 

 
Cast members being and feeling valued and empowered helps make it easier for cast 
members to provide great service 

 
They empower each cast member to do whatever necessary to create magic for every 
guest. You do not have to go to a coordinator or leader to ask permission most of the 
time. 

 
They provide their employees with true empowerment opportunities. 

 
Because they give the power to the CM to create magical moments & make bad 
situations good. 

 
I was in Merchandise. I felt that I was given the ability to interact with guests in creative 
ways, and that I could do whatever possible to make their stay magical, without being 
pushy or sales-pitch-y. We are encouraged to treat all guests with respect and go above 
and beyond in our guest service. This allowed me to gauge how best to serve guests 
individually, rather than blanket service. I really think that's what makes Disney so 
special; guest service is individualized. 

 
Yes, all cast members are strongly encouraged to provide superior customer service. Each 
guest is treated as a VIP (Very Individual Person) and their experience is valued by cast 
members of all rank. There is encouragement to go above and beyond to create the best 
experience for each and every guest. 

 
Disney is able to provide superior customer service because they create one common goal 
as a company. They are geared towards individualized service. Disney understands what 
the guests want and they focus on that. The cast are given clear service expectations and 
they are treated with respect. The cast feel valued and that empowers them to 
continuously provide exceptional service. 
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They go out of their way to make a better experience for their guests. 
 
Because they train their cast members thoroughly and care about their well being, making 
it a pleasant place to work and thereby encouraging their CMs to give their best effort 
every day. 
 
Because of training 

 
Great training! 

 
5. Encouraging Magical Moments/Belief in “Magic”:  

The mindset of magical moments I think has a big impact on Cast Members want and 
ability to help give guests great customer service. 

 
Their cast members typically believe in the magic of Disney and see it every day. 

 
There are two types of cast members. First, there are those who view Disney as just a job 
as they would any other employer. They show up, go through the motions, get their 
paycheck and they're good. Most of them are good at "acting" as a Disney cast member 
and follow the basic tenets of spreading magic and pixie dust. They do the minimum. 
Think Jennifer Aniston and her flair in Office Space. There's nothing technically wrong, 
they are doing what it needed to keep things running smoothly, but there's nothing special 
about it either. Then there is a subgroup of these who are miserable and really shouldn't 
be in a role where they interact with the public. Thankfully they tend not to last too long 
because even if they aren't let go due to their inability to perform the minimum "magic," 
they leave because they can't stand being around guests who can be demanding or other 
cast members who are perky. So sort of self-selecting out the Disney gene pool, if you 
will. The second type of Cast Member is one who completely buys into the magic. I am 
one of those people. We're the cast members who grew up loving Disney and loved the 
idea of becoming part of the magic. Even being able to peek behind the curtain at the 
"seedy underbelly" of the company, we still get it, we still know what it means for others 
because it means the same thing to us. We believe in our roles because we believe in the 
magic. Yes, there were days where I wanted to bang my head against a wall because my 
tasks that day were repetitive and mundane, or it was just too damn hot in polyester and 
rayon costumes, but I felt I was part of something bigger than myself. No matter what my 
role was, when I told people I worked at WDW, they were always in awe and thought it 
amazing. Walt and his Imagineers created something amazing that can't be duplicated. 
There are plenty of other great animation studios and movies, plenty of other fun theme 
parks, they're all just fine. But it goes beyond that, it's more than just a brand. It's an idea 
and a feeling and a sense of being. I know it sounds cheesy (no pun intended to the boss), 
but for those of us cast members who believe, that's how we feel. And because of this, 
even on the worst days, we smiled and laughed and made magic where we could because 
it wasn't just for the guests, it was for us as well. We were a part of Walt's family and the 
magic was real for others because it was real for us. It's these things that make the guest 
service so well-known. The good, hard-working basic workers who help keep things 
moving so that people don't get their knickers in a twist because a ride is delayed, and 
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then the ones who are immersed in the magic and take the "fun" of the day and amp it up 
a notch or two. That second group, we're able to help people believe because we believe. 
We're not selling something we haven't totally bought ourselves. That sort of sentiment, 
no matter how silly it may seem, can be infectious and is obvious from a mile away. 

 
Because they give the power to the CM to create magical moments & make bad 
situations good. 
 
Because we are encouraged to take time to talk to customers, especially in face to face 
positions. The job of creating a magical experience for guests is built into the job and the 
training we receive, and there is a reward system of sorts for those who do so. 

 
Because Disney isn't just some theme park. They have created a company based on their 
guests experiences. Some people think that money drives this company, if that were true, 
magical moments would never happen. And they do happen, ever day. 

 
6. Available Resources:  

They have the resources and the motivation to make it happen. They want people to keep 
coming back so they will ensure guests have a positive experience to make them come 
back. 

 
They have the budget to create magic. 

 
Years of experience knowing their customers 

 
7. Company Culture:  

They create a culture in which you are judged if you don't put guests first. Superior 
service is expected from the get go, no questions asked. 

 
This is possible because Cast Members actively listen to guest needs and concerns and 
respond accordingly. There is a standard code of conduct and expectations of going 
above and beyond for guests and Cast Members are expected to uphold this standard. 

 
 

It's one of the happiest places in the world, coming to a place that is full of positivity and 
happiness generally creates positive vibes 

 
They embed it in the culture from top to bottom 

 
Because they put the guest first in all aspects of their business 

 
Willingness to put time and effort into interactions 
 
Cast members are encouraged to make magic for people, whether it be a small smile, or a 
grand gesture. 
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Strong corporate culture. People who work for Disney do it not for the great health 
benefits or money, but for the love of Disney and that's why they try to be the best they 
can- so they can pass on the magical tradition to new generations of guests. 

 
Attention to detail and complete dedication of workforce to the common goal: making 
people happy. 

 
Because Disney holds itself to higher standards than any other company. I think it 
appeals to people on an emotional level, allowing its cadtmenbers to feel strong 
connections with guests and the work they do. 

 
The Walt Disney World Resort (and others) are able to provide superior customer service 
because the company has an unwavering tradition of impeccable standards that has not 
changed. In short, the company culture and cast members themselves actually perpetuate 
the world-class service by maintaining it in their work environments. 

 
Disney is able to provide their level of customer service because they genuinely care 
about their guests. Every cast members goal is to create magic. I work with the Pixar Play 
Parade and I see magic happen. Something as simple as noticing a guests birthday button 
and saying happy birthday can change their day. Occasionally I'm on the parade route and 
watching the guests interact with the performers and floats is amazing. The performers 
love what they do and they love making people smile and laugh. And that's what makes 
Disney different than any other company 

 
They turn what "going above and beyond" in other businesses into the standard at theirs. 
They encourage us to put the guests first, and have a clear organized hierarchy of our key 
aspects, putting safety at the top. 

 
8. Who Disney Hires:  

I believe that Disney is able to provide superior customer service because of the cast 
members they hire. Cast members are so passionate about what they do and there love for 
the company that they strive to provide great care to the guests. If a cast member does not 
care for there job, they will not provide. 

 
Because they hire only the people who care about others, and then the go and instill a 
sense of purpose in every cast member that you are important and you can make a 
difference. We are taught that day 1. 

 
Cast members go through a lot of training, more than a normal job. Plus, the Walt Disney 
Company is considered a privilege to work for, so they can be picker about who they 
hire. 

 
They set high expectations for their employees and do their best to hire people who are 
passionate about the company 

 
Because they give the customers what they want. The managers know how t make the 
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guests happy and they do what it takes. 
 

Cast members value the company and they image it portrays, with leads to the 
implication of exceptional Guest service. 

 
It is if it is the correct type of castmembers. Some castmembers are embittered elderly 
people who are just there for a paycheck and others are CPs that weren't vetted out well. I 
heard it's better in Disneyland though 

 
Because cast members honestly want to provide the best service possible. There's a pride 
there, that we work for that company, but we also like to make people's days. Cast 
Members want to make guests smile, we want them to have a good time. That honest 
desire really makes the difference, we don't just act that way because we're being payed 
to (at least not any of the CMs I knew did). 

 
I think the cast members especially cps are excited to be there in general. I loved going to 
work everyday. 

 
Everyone knows that Disney has high standards when it comes to selecting CMs. It's an 
honor just to be chosen to become a Cast Member, so I think it's important for all CMs to 
take pride in their work and their customer service. 

 
They are somewhat picky about who they hire. Also higher ups make sure you are 
providing good customer service, or else you could get in trouble. 

 
The kind of people they hire! 

 
Disney hires top notch cast members. The roles are usually very competitive to get into 
because they want the best of the best and Disney passionate people. They want hard 
workers, determination, and great interactions with guests. Some not so friendly and not 
customer service oriented people do sneak in as cast members also though I've noticed. I 
blame this on the mostly automated system for hiring, (web interview that anyone could 
lie on) and over the phone interviews rather than in person. 
 
The pure quality of the people working in the parks is a huge part of their superior 
customer service. Complete and total focus is placed on providing an excellent 
experience to those in the park, despite the personal and financial sacrifices that cast 
members have to make working there. 
 
Because of their ability to be selective with their cast members and the deep connection 
most people feel with the brand. Also, they are not afraid to give away free things in 
order to remedy a problem 

 
9. Disney’s Four Keys: 

Courtesy is one of Disney's "Four Keys" or their values. Everything that happens - every 
decision that is made has to aid the courtesy to guests. 
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Because they keep the guest first and focus their business around 4 keys, Safety, 
courtesy, show, and efficiency, prioritized in that order. 
 
Training & Four Keys to Guest Service 

 
By going by the four keys of the company. Our leaders and coordinators make us excited 
for work and we love our job. 

 
Living by the Four Keys gives guidelines to everyone and keeps magic alive. 

 
They have so many ways to get cast members involved and doing the right thing like the 
four keys and what not 

 
10. Company Reputation: 

I think that the name Disney alone encourages people to work harder to provide great 
customer service. When you work for a company built on that, you want to continue it to 
the best of your ability. 

 
The Disney difference. High price, high quality expected. And because a lot of cast 
members would expect the same at Disney 
 
There are such high standards due to the highly regarded name of the company, and this 
puts a lot of pressure on the CM's from both guests and from higher up. 

 
They have built a die-hard following of fans who become cast members- they then 
project the same love/passion for Disney to new customers. Its very "Circle of Life"- the 
magic that made cast members fall in love with Disney gets passed on to the guests they 
interact with. 

 
I don't think that it is anymore. I think that the memory is cheating people. It is living off 
of a reputation that it is no longer earning. 

 
The Disney brand is known before Cast Members apply. Starting on day 1, Guest Service 
is a focus during training. 

 
Because Disney isn't just some theme park. They have created a company based on their 
guests experiences. Some people think that money drives this company, if that were true, 
magical moments would never happen. And they do happen, ever day. 

 
Other Responses: 

Disney wants it's guests to come back, and enjoy their stay. Also they want their guests to 
tell their friends and family about how much fun they had and how well they where 
treated. Also Disney wants all their guests to feel like kids again when they visit. 

 
Guests come in with very high expectations and Disney tries to live up to that. 
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They live up to their reputation. 

 
Have to uphold their brand value and brand meaning - if they don't, people will stop 
coming. Have to uphold what Walt himself would have wanted - have to keep executing 
and adapting to the times and ways of the families (similar to the operations when it was 
founded). Disney focuses on family entertainment, and serves as a place for families to 
come together. When this happens, cast members want nothing more than to help the 
families have the best experiences. 
 
Because they want everyone to be able to have a good time. 

 
I believe in their theme parks they are able to provide excellent customer service. 

 
Disney provides a work environment that causes cast members to want to be there. If the 
cast members are positive, that attitude transfers to the guests. Many cast members 
genuinely enjoying working there enough that they want to provide superior service to 
guests. 
 
Attention to detail 

 
They anticipate the needs of the customer. 

 
Lately, they aren't. Due to budget cuts over the past 10 years, there are far fewer Cast 
Members serving far more Guests. The marketing department has done a great job 
coming up with promotions that keep the parks full, and there's no such thing as a slow 
time anymore. And yet, Cast Member hours are being reduced, and vacant headcount is 
not being filled 
 
Disney offers a lot to our guests in a manner that is easy to follow.  
 
Something in the air. I'm a loud-mouth out of NY, NY and I can find a way to be nice to 
people every day. There is no other explanation 

 
Everyone is there to help make the guest feel like part of the family 

 
Paying attention to detail. Anticipating the wants and needs of the guests. And the magic 
alive. 

 
I'm sorry but I do not recall saying that Disney provided superior customer service to 
their guests. In fact, I believe Geauga Lake provides the highest level of customer 
service. They have not had one complaint in the past 9 years and I attribute that towards 
their customer service.... Next question please! 

 
Taking the extra step over excellent service to exceed other parks service 
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Around the idea that we are all trying to be the best version of ourselves and the best of 
the company. 

Appendix B 
Appendix B includes responses to the question: Please describe the story of your favorite “magic 
moment.” All responses are categorized into the themes below. 
 
Themes for Magic Moments: 
 
1. Pin trading: 
 

I was trading pins with a little girl and it was her first time pin trading. I got her talking 
about which characters she liked best and what pins she wanted to collect. She only had 
one pin to trade since she was just starting but I knew that one of my mystery pins was of 
a character she liked. After she picked a different pin of mine to trade I ended up giving 
her the mystery pin as well so she had more to work with. Her parents were so happy 
about that that they wanted to take pictures of me and their daughter to remember her first 
pin trading experience. It may not seem like a big magic moment but I know for that little 
girl and her family, they will remember it and hopefully it helped continue their 
excitement for pin trading and disney in general. 

 
I gave a pin of the beast to a little girl so she could help him find his princess. 

 
2 young boys were asking about pin trading and how to get started .I told how and gave 
each one a pin from my lanyard to get them started.The Mother was very happy with 
me.It made for a GREAT day for me also. 

 
A child came in looking for a certain pin from our resort pin board. We were about to 
close and his mother forgot his pins. She started crying because she felt so bad. I asked 
him what pin he was interested in and gave it to him. The mother started crying more 
because she was so grateful because she was not very well to do and could not provide 
much more than the basics for her child. 

 
Gave a family a pin they had been looking everywhere for through pin trading 

 
My roommate and I drove into work one day together. We were both MK merch, and we 
were discussing pins. I had mentioned I had a very popular princess on my lanyard that 
had not been traded for days. Later that evening, a young family was pin trading with my 
roommate. The little girl, Rachel, was looking to complete her set. She told them i had 
one, and sent them looking for me. I had it, and the little girl was thrilled, and the parents 
were extremely grateful. It got even more magical for me, because they actually went to 
the same church I went to in college. 

 
I didn't work in the parks, but I was just outside. When I got to go in the park to work, I 
loved making magic moments by giving away pins on my lanyard or talking to the 
children about their favorite characters before the parade. 
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2. Spending significant time with a guest(s):  
 

A father had brought his daughter to Disney bc his wife/her mother just died and he want 
to cheer her up. All she wanted was an ariel dress and the crown . So I helped them pick 
the dress out and helped her get dressed in it. 

 
Probably helping out a little girl and her mom out to find a pin that they where looking 
for. It was on my friends trading pin lanyard. So he was all the way in the France Pavilion 
while I was working in Future World, so I had them go meet him at Impressions de 
France where he worked. 

 
When I explained the Everest ride to a younger girl, and she asked questions to me about 
my favorite rides. 

 
I was a PhotoPass photographer and had a family come into the view station to view their 
photos. It was a make-a-wish family and MAW families get a "genie" card that allows 
them to get a free download of every picture that they take. However they have miss 
placed their card and needed to get a new one. I help them in this process and all along 
was talking to the two young girls, one of them being the MAW patient. The family told 
me all about their trip and I got to talk to them for a long time. There are these small 
magical moment opportunities called "no strings attached" and this is just a piece of 
paper that someone of authority can write out to a family for either free ice cream, a T-
shirt, a balloon or whatever they feel is necessary to improve that guest's stay. This 
family had gotten a no strings for free ice cream but haven't used it yet and it was their 
last day in the parks. The mother told me this and even though it was during the parade 
which means there are no ice cream carts on Main Street. So, I offered to walk the girls 
down to the bakery and get ice cream there. And that's what we did! It was amazing to 
see the trust in that family and the pure joy from the girls. This was one of my most 
memorable moments from my program even though I didn't give the no strings I had 
never bonded with a family more than that. They definitely made an impact on my 
program and I hope I made as much of an impact on their night. 

 
I was a photographer in MK. A family's daughter would not smile for a photo so they 
decided to leave her out. I took a few minutes talking and playing with her until she was 
happy again for all the photos and gave her stickers. Her siblings were disappointed they 
didn't get any stickers and I was out of stickers. I found some from a PAC CM and 
tracked them down to give them the stickers and the kids and parents were so grateful 
they hugged me. 

 
Working on the Fast Pass team, I wasn't really in the position to make a lot of magical 
moments like people working in the service or guest relations departments could. But one 
time, standing outside of Test Track, there was a little boy who was crying because he 
wasn't big enough to ride and had to wait outside with mommy. He was young and 
couldn't really understand. I got down on my knee and tried to cheer him up. Then I 
looked around like what I was going to say next was a secret and told him that I had a 
very special Mickey pin, and asked him if I could give it to him. He stopped crying while 
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I took a Mickey Mouse pin from my lanyard and pinned it on his shirt. The mom thanked 
me and then distracted him some more by gushing over the pretty pin. 

 
I honestly think it's all about interacting with guests. If you have an amazing guest you 
just get that feeling knowing you should go out of your way for that special guest. So 
really it's all thanks to those guests. 

 
A family was waiting for food at my work location so we began talking about their 
vacation. The kids and I began singing songs from Frozen and all the Guests nearby 
began singing alone and taking videos of the event. Nobody expected a Frozen musical 
rendition in Cosmic Rays! 

 
I was a Conservation Education Presenter at DAK for my first 7 months there. It 
happened a few times where I saw the same family several times throughout the day, and 
was able to finish their KDC book with them and say the pledge with them. Once, all of 
the kids gave me a hug after. 

 
It's been a while but I vaguely remember playing bowling with plastic billing set with 
guests. 

 
Having a tea party with a little Belle 

 
A little boy had been on his best behavior during his family's vacation and as a reward, 
his parents purchased the biggest monorail train set available. The problem was that he 
was unable to bring it home himself, and they had to ship it home, so his parents asked 
me to explain the situation to him with a promise that it would get home in tact, etc etc. It 
sounds simple, but just by talking to the boy and asking him to cast Fairy Godmother's 
protective spell on the package, he felt completely at ease about not being able to have 
his toy on the long car ride home.  

 
A lady's bracelet got broken, and she had just purchased it in the French Pavilion in 
Epcot. This happened when she was already all the way back in future world at my home 
restaurant, Electric Umbreall. Her son was autistic and she knew she couldn't pull him 
back across the park that far without getting food, and without a melt down on his part 
because he was tired and his feet where sore. We sent one of my fellow cast members 
back to get a replacement for her in France, while I stayed with them helping keep her 
and her son entertained while I bussed the area, so that she didn't realize how long it was 
until the other cast member was able to come back and we surprised her with the new 
bracelet. 

 
I worked the games in Dinoland and one time I was able to take a customer around and 
play all the games with her. We even gave her a prize. 

 
Creating a story board out of magnets with a toddler at the WOD (world of Disney) 
 
I have so many to choose from, and many of them were just small, simple things that 



213 
 

made people's day. One that I recall best of all was when I was returning to work from a 
break, walking down the Boardwalk (at the Boardwalk Resort), when I saw a little girl in 
her mother's arms, obviously distraught. I walked over, knelt down and said, "Hello 
Princess!" She glanced up, still sniffling, and I continued, "Mickey told me that I might 
run into you today. He told me to give you something really special!" She perked up a 
little bit. Since I was working at the Ice Cream parlor that day, I didn't have any Mickey 
stickers in my pocket, but I knew I needed to do something, so I put my hand out with a 
huge grin on my face and said, "MICKEY HIGH-FIVES!" A huge grin spread across her 
face, and she put her hand up to touch mine. I told her that she was very special, and that 
I was happy to meet her, I stood up, waved, and continued on my way. As I walked away, 
I made eye contact with her mother, who mouthed "Thank you", I smiled and nodded, 
and continued on my way back to work. 

 
At one of my locations, we had an hourly magical moment. We had a Cinderella doll 
standing on a box. We had multiple accessories such as shoes, tiaras, jewelry pieces, etc. 
Every hour we set up the magical moment and found a girl to be our Fairy Godmother in 
Training. After reading a short story of Cinderella to the girl, we asked her to pick out 
accessories for Cinderella to wear to the ball that night. We gave her a wand after she 
selected accessories, and we said "Bippitty Boppitty Boo". As we said this with the girl, 
we stood behind her off to the side and threw Mickey pixie dust over her. Inside the box 
was a certificate and a princess wand pen. I was one of the few Cast Members that 
performed this magical moment. I would do it every hour on days I was actually 
scheduled for this magical moment. Often, parents asked for pictures of us with their 
child and the magical moment set up. My favorite part was throwing the pixie dust over 
the girl and her thinking she made magic. 

 
I was able to walk a guest who was too small to ride my attraction through the interactive 
queue. 

 
Helping a non-english speaking boy understand the species of skulls I had out, using 
Disney characters (Timon, Pumba, Simba). Also having a girl come on a back stage tour 
for her birthday. 

 
Giving a family the star treatment and making a jr. tour guide was always me favorite. 
And asking little ones for their autographs. 

 
My favorite magic moment was when I was working t Wandering Oaken's Trading Post. 
There was a family with two very young kids and they seemed so in awe of everything 
that there was. I asked them if they wanted to play a game and we did our Cast Member 
made scavenger hunt with them. After they found everything we gave them buttons and a 
magical moment card and they were just so excited. It made me so happy to see the 
impact we had on their day. 

 
There were a mom and daughter duo in the store I worked at. Some cast members and I 
were talking with them and we started a kick line together. And we discussed "cool 
moms". After a while the daughter picked out a necklace and came up to my register to 
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purchase it, she had a birthday button on, so I turned to my coordinator and said can this 
be a gift from Mickey? she said yes. I turned back to the duo and told them that Mickey 
says Happy Birthday, he wants you to have it. The surprise and shock on their faces and 
the happiness that was created was priceless. 
 
Helped a little girl find hidden pascals while her mother rested after a long day in the sun 

 
I work at Caribbean Beach Resort, and therefore see the same guests day after day. There 
was a family from Britain with a small daughter, who I would later discover was 6. She 
was very shy, and every day I made a specia effort to reach out and engage with her. 
They stayed for 3 weeks, and after the first week was through, she would come in each 
day, give me a hug, and talk all about her time in the parks. By the end of the trip, she 
was quite sad to be leaving, but came up to me with a package of Mickey gummies and a 
$5 bill. Once I rang them up for her, she handed them back to me and told me they were a 
present. She then asked for my address so she could send me letters and asked for a 
picture with me, saying she wanted us to be 'friends forever'. Her parents then came up to 
me and said I made her entire trip, and that she's never reached out to an adult that way. 
Apparently she would tell them each day that 'she's magic, I know she is'. I don't know 
who those three weeks were more magical for, my little princess or myself. But I've never 
been prouder of anything I've done at work than I was of that. 

 
3. Proposals: 

I'm a big romantic so my favorite magical moments were in helping men propose. 
Sometimes the men knew they wanted to propose but didn't know how to make it special 
so I loved jumping in with advice. I worked in entertainment as a character attendant so I 
was also able to have lots of magical moments with many little princesses and pirates 

 
A met a couple while working in Design-A-Tee at Dsney Springs (Formerly Downtown 
Disney) in 2013. While the GF was shopping the BF ran up to the counter and said that 
he wanted to propose here to her. So we printed "will you marry me?" on his shirt and "I 
said yes" on hers with the ring wrapped in his shirt. We were able to print it in 20 minutes 
for them and I got "just engaged" buttons customized at the christmas store. We gave 
them it all for free (with manager approval) and so when they walked up to the counter 
and he showed her the shirt. He popped the question and she started to cry. It was super 
adorable and truly magical 

 
I helped a man shoot a proposal video for his "soon to be wife" with Mickey 

 
 I didn't get to witness the aftermath of, but I was able to contribute to someone's 
proposal. I had a male guest come in asking for anything special that he might be able to 
put together for his proposal to his girlfriend that he was intending to go through with at 
the fireworks in a few minutes, and I helped him put together a little box containing the 
ring and some Mickey shaped confetti (pixie dust). I never got to see the actual proposal, 
but being able to help in such a small way meant so much to me. 

 
As a hostess at Storytellers at the Grand Californian I had the honor of helping a guest set 
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up a surprise birthday dinner for his girlfriend and he had invited her family and his. He 
was so nervous, but she was so surprised and happy! Halfway through the dinner he came 
and found me to tell me that he was going to propose and wanted me to record it and take 
pictures! I was thrilled to help out and so glad he felt comfortable with me enough to ask 
me to do that for him. It was a beautiful moment. 

 
I had a young couple that were visiting the park and, unbeknownst to the girl, her 
boyfriend was about to propose. What followed was possibly the sleakest ring-box pass 
by the best friend. She was absolutely infatuated with the castle, and wouldn't tear her 
eyes off of it, until he tapped on her shoulder behind her and popped to one knee. She 
spun around to ask what he wanted and her hands immediately go to her mouth as she 
realizes what's going on, and immediately lets out a surprised gasp. I managed to get 
ALL of it, from the backhanded box-pass to him tapping her on the shoulder, to her 
reaction. 

 
 
4. Behind the scenes: 

When working at Mission:SPACE in 2006, in the fall season roughly a month before my 
international program was set to end. Wait times were short but once an hour the 
computer would task someone with a magical moment. Sure it's not as spontaneous as 
others but this one sticks in my mind clearly. Now the ride currently had a 5 minute wait, 
and part of the moment was skipping the line so lots of people passed on this experience. 
It was also late enough in the day that the sponsors lounge was closed (taking guests there 
was another perk of the moment). Anyway after asking a few groups a family 
approached, and I offered to take them on a tour. I liked to pick families as they were 
usually on vacation and the experience would be more valued I felt. Turns out this family 
was from Tampa and were Annual Pass holders, so I was initially disappointed. Now 
some of the details of the experience are lost in my memory, but I took them into mission 
control where the ride was being run. I found out one of the kids had something like 
Autism (can't remember specifically what), and didn't speak much but took a liking to 
me, and even gave me a hug after his tour. He also had something from his class (a 
stuffed animal?) that one kid got each weekend, and when they came back to school they 
got to tell the story of the adventures they took this item on. I felt quite proud that this 
family got to experience this magical moment. It turned out to be a magical moment for 
me as well because even though I forgot some of the details I will never forget the 
moment. It became even sweeter for me, as roughly a week before my program ended, in 
a closing huddle my manager produced an applause-o-gram, something I had never seen 
before and haven't seen since. This family went to guest relations to make sure I was 
recognized for the moment I created for them and their children, and being as at that 
moment I had no idea if I would ever work in the parks again it was an emotional time 
for me as well. That is probably my most cherished memory from the parks. 

 
There was a small child who was obsessed with pirates. So we set up a special meet and 
greet with captain jack sparrow himself. 

 
Bringing someone on stage before La Nouba started and seeing their amazement at the 
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clowns interactions 
 

I was able to show a kid on a Make-A-Wish program his favorite animal: The Kimodo 
Dragon. 
 
I did not work in the theme park as this was during a PI at The Walt Disney Studios. 
However, teaming up with theme parks and Make-A-Wish we were able to create a meet 
and greet with Olaf who was not available in the parks. She was one of the first children 
to meet him before his available meet and greet at Disneyland. 
 
My attraction (Journey into Imagination) didn't have anything super magical about it, but 
when we had Magical Moments we opened up Dimensions Hall and let people sit at the 
reception desk in the queue for unique photos. 

 
5. Special Upgrades: 

I was checking in a family at Animal Kingdom Lodge for a family reunion. While talking 
to the mom she was telling me that they were having this family reunion because she was 
just told that she was 100% cancer free and was healthy enough to travel. I was able to 
comp upgrade all 5 of the rooms for them to Savanna views. The mom was so happy she 
hugged me and cried 

 
Resort was packed and family got a garden view at a first floor. Got complementary 
upgrade to Castle View BayLake Tower. 

 
Two guests checked in for 1 night of their honeymoon stay. They had saved up a lot of 
money to spend one night at my resort and they were very excited about it, however, 
when they got up to their room, they experienced the children next door being very loud, 
banging on the connecting door, and jiggling the door handle so they came back to the 
front desk very upset. I partnered with my back office and Leadership team to have them 
upgraded to a club level room with a theme park view. When they saw the view from 
their new room, the wife hugged me and started crying, stating that we saved their 
honeymoon. It is a memory I hold very near and dear to my heart. 

 
Being able to let a family be a special part of illuminations and provide them with 
entrance to the fast pass viewing area will always stick out in my mind as a special 
moment for me. 

 
I had to pick a kid in the audience to teach the audience at the Festival of the Lion King 
how to do the hand jive. Once I walked up to a little girl and asked her but she didn't 
speak English. I asked her mom to ask her and she said yes and did it with my anyway! I 
thought she was very brave to follow me when she couldn't understand my language. 

 
Upgrading Honeymoon Guests to VP suite after years of saving to come to WDW. 

 
Guests came late to MK for fireworks and their was no viewing areas available. Little 
Girl started to cry so I felt bad and took them to the VIP viewing area in front of the 
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castle. They were really happy. 
 

Taking families to the VIP entrances of rides or giving away Fastpasses to families 
throughout the day. 

 
Taking a family through exit of pooh ride when there was 2 hour wait & they got right on 

 
Guests that had come up to the front desk were on there honeymoon. They had been 
super sweet their entire stay (the bride had just found she was finally cancer free) and 
wanted a reservation at the Yachtsman Steakhouse.We couldn't get them the reservation 
but we were able to work with dining and recreation to surprise them with a fireworks 
private boat ride to watch illuminations and had the chef at Yachtsman make them steaks 
from the yachtsman's dining menu. The entire thing was complimentary to the guest 

 
A little girl lost her father in an accident, came to my show, and I got to pick them to be 
our VIP guests, brought her a toy Simba she hasn't let go of, and that family are good 
friends of mine now, always coming back 

 
Picking families to be the first of the day on the Safari ride at Animal Kingdom 

  
The haunted mansion has a Jr Maid or Jr Butler 

 
I worked at the Coral reef in Epcot and anytime I was able to get a family with a small 
child a seat by the big fish tank it always made their dinner. 

 
My favorite Magic Moment is every morning at Typhoon Lagoon, we select one family 
& give them a tour of the park. When the lifeguards and slide ops see them, we cheer and 
applaud the "Big Kahuna." The kids love the attention & the parents enjoy it as well. 

 
6. Special Occasion Surprises: 

I was a parade audience control cast member and I was a little nervous about the position 
I was assigned that night. It was a heavy foot traffic area. There was an older gentleman 
using an ECV and he was there with his daughter. They wanted a place to watch the 
electrical parade and there happened to be just enough room in my area for them to fit. I 
helped stop foot traffic so that they could back his ECV in to the spot. The gentleman's 
daughter went to get him ice cream so I took that opportunity to talk with him. He told 
me he had visited Disney World every year since it had opened and that he was 
celebrating his 79th birthday. For the rest of the time up until the parade started, I kept 
going back to him and his daughter to see how they were doing. After the parade was 
over, they were going to stay for the fireworks. I wanted to help make this visit a little 
extra special for him so I went and got him a balloon for his birthday. He was so happy 
and the smile on his face made my entire week. Age doesn't matter in Disney World, 
everyone gets to be in a child's mindset. 

 
There was a little girl there for her birthday and we were able to give her birthday present 
to Winnie the Pooh, her favorite character. When she went in for meet and greet he gave 
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her the present and everyone sang Happy Birthday. On the way out she kept asking her 
parents how he knew. (I was at Magic Kingdom with friends and overheard the parents 
talking about pulling it off. We took the present and set it up for them.) 

 
Giving a free, name decorated cupcake for a guest for their birthday. 

 
It was a young princesses' 4th birthday and I made her a birthday button, gave her a free 
cake and straw and talked to her and her family and wished her a magical birthday. 
Before I left, the girl came running over to me with the biggest smile on her face and 
gave me a hug and was excited to invite me to her birthday party. 

 
Helping a non-english speaking boy understand the species of skulls I had out, using 
Disney characters (Timon, Pumba, Simba). Also having a girl come on a back stage tour 
for her birthday. 
 
I led a guest & his child to a phone where Goofy wished them a Happy Birthday 
message. 

 
There were a mom and daughter duo in the store I worked at. Some cast members and I 
were talking with them and we started a kick line together. And we discussed "cool 
moms". After a while the daughter picked out a necklace and came up to my register to 
purchase it, she had a birthday button on, so I turned to my coordinator and said can this 
be a gift from Mickey? she said yes. I turned back to the duo and told them that Mickey 
says Happy Birthday, he wants you to have it. The surprise and shock on their faces and 
the happiness that was created was priceless. 

 
I went above and beyond to make a princess feel special on her birthday. She didn't know 
it was me who set up a special birthday announcement, to her it was really magic. 

 
While checking a family in, it was this little girl's birthday. When I gave her a birthday 
button she said "this is the best day ever". Noticing her love for Flynn Ryder, I told her 
about his appearance in the parade at MK. That comment created the biggest smile on her 
face. It's the little things that count. 

 
I had a mother request a birthday button for child and she told me how his birthday is 
next week and hers is tomorrow but her birthday is overlooked due to her kids so close 
by. So I had a fellow employee make her a button with her nice handwriting. The mother 
was excited and felt important. 

 
I gave a grandma a chocolate cake for her birthday 

 
7. Character surprises:  

Having princesses sign an autograph book 
 

My favorite moment was when I let two women into seeing Cinderella and Rapunzel 
through the fast pass que. They asked very politely and I could have refused but I felt like 
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being nice.. When they came out one of them were crying saying they were extremely 
grateful, she was 7 months pregnant and could not wait in the Stand by line for too long! 
It was the only thing she really wanted to do and if I had said no they would have missed 
out! Both of them crying and hugging me! So nice 

 
I saw foreigners who barely knew any English. They clearly spent years saving for this 
trip, and they wanted to make the most of it. I knew the characters did a secret meet-n-
greet every day at 3, so I led them there. They said, "YOU MIRACLE MAKER!" before 
they ran off. 

 
I was custodial, and I trained in water art. I worked at Downtown Disney/Disney Springs 
when Inside Out was released. That whole night and the weeks after, I would create the 
Inside Out characters and guests loved it, especially the kids. Some of them got so 
excited that they wanted pictures with me. It was a little something extra that brought the 
magic to probably one of the least magical places on property: the shopping district 

 
A family was complaining to me about how they hadn't met any characters all day, not 
realizing that they don't just roam around the parks. Thus, I walked them over to Princess 
Fairytale Hall, where some pixie-dust got them in the FP+ line for Elsa and Anna. 

 
Setting up a private meet and greet with Captain Jack Sparrow for a family who just lost 
their father. 

 
8. Free stuff:  

A girl who had a food allergy and couldn't eat a lot of sweets wasn't allergic to anything 
in Gaston’s cinnamon rolls so I have everyone in her family one for free and it made her 
day because she never got to eat sugar 

 
I gave a family two fast passes and the mother started crying and said I made their whole 
vacation 

 
I had a family that was not having a great day during the holidays because it was really 
busy in the parks and I was able to give them a fastpass for any attraction of their 
choosing. 

 
In the American Adventure pavilion, we had a woman come in near closing one night, 
looking for her son's sweatshirt (our shop is the lost-and-found spot for AA). We hadn't 
seen it, so I offered to walk with the woman to ask the theater CMs if they had found it. 
Sadly, they hadn't. It was a chilly night, and she explained that her three-year-old son had 
left it after watching the Eat to the Beat concert, and that they might just head back to the 
hotel early to beat the crowds and warm up. I led the woman to where we had the 
sweatshirts, and told her to pick one for her son. At first she refused, but I told her it was 
on Mickey. Her son got a sweatshirt, I got a hug, and the whole family got to stay and 
watch IllumiNations. :) 

 
It was something simple, but I worked for DVC and we give guests fast passes for taking 
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a tour. I had a guest who returned to see if there was anything I could do for her. Their FP 
were going to expire and she had wanted to use them for her adult son when he joined 
them on their trip but his flight got canceled and then the next flight was delayed. We 
normally do not re-issue fast passes but this guest was just someone you could tell needed 
some extra magic. So I got her all new fast passes for her family. The guest was so 
happy. Come to find out her son who was joining them was about to deploy and this was 
their last family trip before he left. This was just one of my favorite stories. 

 
This little girl was bawling because a wing broke off of her tinker bell pen and she 
wanted Cinderella to sign her book with it. I found a new one at a gift shop close to my 
location and took it to her table. She was so happy to have a new one. 

 
A family's luggage was lost by the airline and they were wearing the same clothes they 
had flown in the day before. They had already purchased the toiletries they needed from 
their hotel gift shop, but they were waiting and hoping that their luggage would show up, 
so they hadn't purchased any replacement clothes. Myself and a couple other cast mates 
at my location went and got merchandise vouchers for each family member to go to any 
Disney store and get a couple shirts, a pair of shorts, some socks and some underwear, so 
they wouldn't have to keep wearing the same thing over and over in the event their bags 
never showed up. Blew their freaking minds and I was happy they wouldn't have to wear 
dirty underwear anymore. 

 
I was working at the Turkey wagon in Frontierland in mid-December with another cast 
member. Two boys came up right after we had just run out of turkey legs. We told them it 
would be about 10 minutes and they responded that they'd be back as soon as they got off 
of Splash Mountain. While they were gone, we decided that as a surprise, we'd do a 
magical moment and give them each a turkey leg "on the mouse" then they got back. 
Little did we know that not only was it their first turkey leg, but also their first trip to 
WDW. We were thanked with massive hugs and screamed "we love yous" as we went to 
close the wagon for the night just before the second Main Street Electrical Parade! 

 
I worked in food so It was fairly common to give away deserts or something extra with a 
meal. We also would do a birthday song for families celebrating. My favorite was being 
able to sit down and talk with families when I was on greater and it was extremely slow. 

 
Surprising a family with a free package from BBB bc mom was going through divorce 
and could only afford one 

 
Little girl with a speech impediment was telling me about her day and her light up shoes. 
I engaged her in conversation, gave her a free cupcake (magic moment) and she gave me 
several giant hugs and her mom got emotional. 

 
I had a make-a-wish guest come into my store while I was greeting and she was 
mesmerized by my big Mickey glove. I stayed with her, playing peek-a-boo with the 
Mickey glove the entire time her family was shopping. As they were leaving I gave them 
fast passes to see Beauty and the Beast. 
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I was working at ESPN WWS during Braves Spring Training as a in seat server and it 
was a little boys birthday and I was able to get Mickey Bars for the whole family 

 
Two guests had an absolutely horrific day. With the help of my manager I was able to 
direct them to the proper channels to make their experience better. It was the ladies last 
day in the parks, and they had been told that a specific event was happening that was not. 
Under my direction my manager gave them holiday merchandise, and guest services were 
able to get them complimentary tickets for the next day in the parks when the event was 
happening. I saw the ladies the next day in the park, they recognized me and thanked me 
profusely for my help. 

 
I was walking down Main Street one night and I noticed a young boy about 8 or 9, 
shoplift a small item from the Emporium. I walked up to him and asked if we could talk 
for a minute. The boy instantly knew I saw him take the item and started apologizing. I 
asked him why he felt he needed to take the item. He told me that they were here for a 
trip for his mom. She was battling cancer, they had no money, and they spent the last of it 
on their trip to Walt Disney World. All he wanted to do was give his mom a gift and he 
knew they couldn't afford it. I asked the boy to wait for my while I called my leader. I 
explained the situation to her and I was given permission to help them out. I took the boy 
with me and told him he could pick out one item per family member. We ran around the 
store shopping for his family. I walked up to the Cast Member at the register, and 
finalized what I needed to in order to get these items completely complimentary. We 
brought the gifts to his family member and the mom asked where did all of these gifts 
come from. The boy told his mom that Mickey gave them as a gift. I have never cried so 
much in my life. They we're so thankful. I was able to get them VIP for the Fireworks 
and Parade as well. 

 
A lady was sitting, with a little boy in a stroller sleeping, on the ground with her family. 
She looked exhausted. I came over and talked with the lady and she was super nice and 
polite. I told her to hang tight and that I would be back. I wrote her a no strings to get the 
boy a free ice cream. Later on in the day when the boy woke up, he personally came and 
thanked me for his ice cream! ;) 

 
I was working fast pass kiosk late one evening and an okd man who was traveling alone 
came up to me and asked what fast pass was all about. After I explained to him how it 
worked he was really dissapoonted that no one had told him about it sooner in his trip and 
that he hadn't been taking advantage of it already. He was frustrated with the summer 
crowds and wasn't able to stand in line for very long because of his age. I was able to get 
him some fast passes for the rides he wanted that night. He was going to Hollywood 
Studios the next day and so I pulled out my wallet and gave him some of my own 
personal Hollywood Studios fast passes that I had gotten and been holding onto for a 
while until I had a chance to go to Hollywood Studios myself. I figured I can go anytime 
I want for free and I can always get my hands on more fast passes eventually. He was 
very thankful. 
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A two year old little girl came into our shop and spotted a mickey plush keychain and 
instantly started yelling Mickey! I gave it to her and she just started hugging it and 
talking to it so I made a magical moment and let her keep it. 

 
Simply handing out a free item and receiving so much thanks in return!! 

 
9. Emotional Ties:  

A met a couple while working in Design-A-Tee at Disney Springs (Formerly Downtown 
Disney) in 2013. While the GF was shopping the BF ran up to the counter and said that 
he wanted to propose here to her. So we printed "will you marry me?" on his shirt and "I 
said yes" on hers with the ring wrapped in his shirt. We were able to print it in 20 minutes 
for them and I got "just engaged" buttons customized at the christmas store. We gave 
them it all for free (with manager approval) and so when they walked up to the counter 
and he showed her the shirt. He popped the question and she started to cry. It was super 
adorable and truly magical 

 
There was once this family of three waiting in line at the Seven Dwarfs Mine Train, 
where I worked, the wait was about 2 hours, and they had been waiting for around 20 
minutes, I spoke to them and they were just so excited to be there, so I gave them fast 
passes to skip the line and they were so happy! Later after they rode the father thanked 
me again and told me how his wife had been going through a lot of health issues that 
even made it difficult for her to walk, as he said his he was crying and so I then have 
them fast passes for another popular attraction. It was my most favorite moment while 
working there. 

 
My favorite magical moment was during my second program. I was working in 
merchandise at the Emporium in Magic Kingdom. One of the ways merchandise cast 
members can interact with guests is by pin trading, as we all wear lanyards with pins. I 
was ringing up a purchase from two adult women, who were mother and daughter. I had a 
pin on my lanyard that was two of Mickey's hands holding a heart. The daughter said she 
really wanted it for her son, but she had no pins to trade. They were both looking through 
their stuff and couldn't find a trader pin, and she looked really upset. So I took the pin off 
my lanyard and gave it to her, and told her that she could have it and that it was a gift 
from me. She started to cry and told me that her son was born with a heart defect, and 
that while this might just be a pin for me, it means so much more to her and her son, and 
it meant so much to her that I gave it to them. She hugged me and then stuck the pin on 
the stuffed animal she had bought for her son. This moment taught me that even the 
smallest moments can make a difference in a guest's experience, and sometimes things 
we do by accident have a huge impact. 

 
I drove safari trucks at Kiliminjaro Sarfaris. Departure 3 is for those guests who cannot 
transfer out of their wheel chairs into the truck. One day, I had a young girl who was not 
in a wheel chair, but a hospital bed. They loaded the bed into the truck. I was concerned 
because the ride is very bumpy. I soon realized this was the part the little girl loved the 
most and make sure to hit all of the bumps I could. She giggled and laughed with delight. 
Her parents thanked me afterwards, with tears in their eyes, for making the trip to 
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enjoyable and bringing laughter to their little girl. I started to cry myself. 
 

Certifying a teenage girl for being a Master Jedi after hearing about how when she was 
growing up she was told she couldn't be a jedi because she was a girl 

 
As a hostess at the Bibbidi Bobbidi Boutique, I had countless opportunities to make each 
interaction with a princess a magical one. My favorite moment was the following: It was 
my Monday, which was always the worst because it was actually Friday to guests. I had 
been having a long day in the boutique when my next princess arrived. Something about 
her was exciting. She was excited; completely mystified by the experience of having a 
Fairy Godmother in Training. She selected her dress and changed in the magical fitting 
room. As she took her seat, we talked about her age, her interests, where she was from 
and how magical this day was for her. I found myself working a little more slowly to 
fully understand her story and to explain more about mine as a FGIT. At the end of the 
process, I was just preparing to turn her chair around for her big reveal when he mother 
burst into tears. She went on to tell me that she was suffering stage IV cancer and that 
this would likely be the closest thing to her daughter's first formal dance, wedding, etc. 
that she would ever get to see. This instantly brought me to tears. We turned the princess 
around and she sobbed tears of joy. Just as she was getting out of the chair, her dad 
offered her a formal dance. It was the most magical thing I had ever experienced as I 
gathered all of the FGIT's and tiny princesses to observe. Beautiful. 

 
There was a man whose grandfather-in-law was about to pass away while he and his wife 
were celebrating their one year anniversary of marriage. We helped the guest decide what 
would be best for their vacation (which was remaining at Disney to pay tribute to the 
family member) and we arranged for a floral arrangement to be sent to the guest in their 
room, which the resort paid for. 

 
I worked at the Jungle Cruise and I had a make a wish trip on my boat. The Make a Wish 
child was mobility impaired so I could not ask her to be my "guest skipper" but I asked 
her sister. Her mom started crying and told me after that she never gets attention because 
her sister is so sick, and she really appreciated that she got to feel special! I could feel a 
tear coming on myself. 

 
10. Simple Pleasures:  

Since I work backstage I don't get to make magic very often but when I'm on route 
walking with Mater and McQueen I get to interact with guests. I'm not much of a dancer 
but I enjoy the music and walking the route. Once or twice I'll do something as simple as 
waving at a little kid and smile and their face lights up! It's the greatest feeling in the 
world. I now drive the floats more often so I don't get to be on route as often, but when I 
do I enjoy every minute of it 

 
Even something as simple as drawing doodles or writing Disney quotes on pastry bags 
can be magical for some. I like writing "prince/princess" before the names so when 
"princess Jessica" receives her vanilla bean frappachino everyone knows she's a princess, 
and she'll get so excited! 
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Was towards the end of a Halloween party at MK, and this little girl dressed as Cinderella 
walks up to receive her candy, but since it wasn't busy I let her choose what she wanted 
out of the barrel. She was real appreciative, and so were her family. The next day I 
received a letter, and a GSF for it. Turns out that the little girls grandfather was a 
Executive within the Company, and was impressed with how I interacted with his 
granddaughter. 

 
Other Responses: 

Took newt married couple on the ride and have them their ride picture afterwards. 
 

Getting to help children find their favorite toys, souvenirs, experience their favorite ride, 
etc. 

 
My favorite magic moment was actually more magical for me than anyone else. I was 
working the Guest with Disabilities position at Mission: SPACE and a family came in 
with the father who was paralyzed from the waist down. He was a larger man and his 
wife was very small and they'd brought their teenage son and one of his football friends 
with them. The friend got motion sick and knew he couldn't ride, but he waited 45 
minutes and watched 15 minutes worth of videos just to help lift his friend's father into 
the rides and make sure he never had to miss out on any of the Disney magic. He didn't 
complain and he said he was more than happy to do it. Talking with him for 3 minutes 
was probably the best 3 minutes of my entire college program. 
 
A magic moment can count as anything, but really the guests make making magical 
moments worth it. I love giving out Mickey stickers to kids that faces light up, singing 
and dancing to let it go at the top of our lungs with guests makes it worth it! Helping with 
surprises for families. They're all great and I love it 

 
Performing in the Tapestry of Nations parade 

 
It was a busy night on Main St. selling popcorn and ice cream. Three of us girls at a 
wagon finally caught a short break when the Celebrate the Magic castle projection show 
began. We stood in front of the wagon and couldn't see the show from where we were but 
could hear it. As it went on we got silly and danced along and sang with the show. Guests 
were smiling and laughing. One told us we were having too much fun at work. It was 
perfect timing as our leader passed by and saw this. He noticed how well the wagon was 
taken care of and we all received acknowledgement for having the most organized wagon 
in the park based off our teamwork and enthusiasm. 
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Abstract 
Studies show girls’ physical self-perception decreases between the ages of 10 and 15, and so 
does their participation in physical activities (Niven, Fawkner, Knowles, & Stephenson, 2007). It 
can be very discouraging for female hockey players in this age range when they cannot find 
equipment that fits them because of their changing bodies. Not only is it frustrating and 
sometimes embarrassing to shop for protective equipment, it is dangerous to play hockey in ill-
fitting equipment. Some girls may think that the equipment is not important because there is no 
body checking; however, this assumption can result in avoidable injuries.  Ice hockey 
manufacturers have not neglected women’s protective equipment completely. A few options 
exist for women, but they are not marketing the products effectively to women. Women want to 
shop before making a purchase, not be forced to settle because of a lack of options (N.A., 2007). 
A line of protective gear for women that is both comfortable and attractive could prove to be a 
marketable and profitable venture.  
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Introduction 
  Between the ages of 10-15, the concept of what it means to be a girl changes for females 
Studies show girls’ physical self-perception decreases (the way a person perceives or describes 
himself or herself becomes more negative), and their participation in physical activity decreases 
during this critical stage of development (Niven, Fawkner, Knowles, & Stephenson, 2007). 
Times are changing, and many athletic companies (e.g., Under Armour, Nike) are trying to 
empower women to be proud of their strength and to lead a more active lifestyle. Under 
Armour’s new campaign encourages women by saying, “I will want I want” while Nike tells 
women to “Make yourself” exactly what you want to be (McCarthy, 2014; Nike, 2011). 

Women’s ice hockey was the fastest growing sport in North America in 2008, yet for the 
women who play the game today there are very few options for protective equipment (Auster, 
2008). Some well-known manufacturers (e.g., CCM, Bauer) offer limited options of shoulder 
pads or pants that are designed specifically for women. These products are hard to find and they 
are expensive for the level of quality the customer receives. The equipment that is readily 
available is designed for men and youth hockey players (Boorady, 2006). Youth equipment is 
acceptable for both young boys and young girls, but once girls reach puberty it becomes harder 
to fit them properly.  

Different Attitudes 
The first record of women’s ice hockey is from a game in Ontario in 1892 (Mills, 2011).  

In 1997, women’s hockey was introduced at the collegiate level (Norton, 2009). The National 
Collegiate Athletic Association (NCAA) has been conducting national championships for 
women’s hockey since 2001. Women’s hockey is still young compared to men’s hockey, which 
has had an NCAA national championship since 1948 (NCAA website).  
 The most prominent difference between the women’s and men’s game of ice hockey is 
the rule on body checking. USA Hockey is the governing body for all amateur hockey 
associations in the United States; according to their rulebook, body checking (“checking”) is 
when a player uses his or her shoulder or body to separate an opposing player from the puck. 
USA Hockey rules prohibit checking in all girls and women’s age classifications (USA Hockey 
Rule Book). The prohibition on checking has had a significant impact on women’s hockey. Since 
checking is prohibited, women’s hockey has developed into a game of finesse and fundamentals 
(Daly, Sim, & Simonet, 1990). Players focus on improving skills, i.e., skating and stick handling, 
and running plays and systems on the ice. A common misconception is that the lack of checking 
means a lack of aggression and toughness. Female hockey players will tell you that there is no 
lack of aggression; every girl on the ice wants to be the first player to the puck, and if she’s not 
she will battle until she wins the puck (Theberge, 1997). Women may not throw the bone-
crushing checks that are seen in the National Hockey League (NHL), but they are every bit as 
passionate about the game (Poniatowski, 2011). The rule change has affected more than the flow 
of the game; it has also changed the way women learn the game and the value that they place on 
protective equipment. This change in attitude towards protective equipment is inherently flawed.  
Although the women’s game does not allow body checks they still occur and the danger of being 
hit with a stick or a fast-moving puck is ever present. 

“Learn-to-play” programs for children are co-ed; boys and girls play hockey together 
until the boys reach checking age, which is age 12 in the United States (USA Hockey Rule 
Book). Girls who continue to skate with the boys have a very different experience from girls who 
join women’s teams. Girls playing boy’s hockey not only learn how to throw a check, they also 
learn how to receive a check. One study, in which the researchers conducted a retrospective data 
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review on the occurrence of concussions in NCAA hockey players (both men and women), 
suggested that learning how to take a check could reduce the incidences of concussions in both 
the men’s and women’s game. The study suggests that learning how to take a hit means that the 
player has her head up and body positioned so that she does not hit the boards violently or 
awkwardly. Girls who do not continue to play with boys in checking age classifications often 
skate with their heads down, leaving them more susceptible to dangerous hits. These girls also 
often have the habit of turning their backs on a hit, which can result in being checked head first 
into the boards. In both cases, the player is at an increased risk of a concussion (Agel & Harvey, 
2010). 
  Differences in gender shopping behavior also affect the game because hockey equipment 
is primarily marketed to males. In a study conducted by researchers at Wharton’s Jay H. Baker 
Retail Initiative, the results revealed a major difference in how men and women behave in a 
retail setting. They concluded that, “Men buy, women shop” (N.A., 2007). Women will want to 
see all of the options and take their time trying equipment on for both fit and appearance before 
they make their decision to make a purchase. Men will come in, knowing what they want, make 
sure the equipment fits, pay, and leave. Small, medium, or large does not always work for 
women because women could have the same measurements (i.e. bust, band, and waist) but 
drastically different heights or vice versa. Sizing hockey equipment becomes particularly 
difficult because all of the sizes are men’s sizes taken from men’s measurements. A lot of 
equipment is sold online with no opportunity to try on for size before purchase. This can lead to 
an extremely frustrating situation for anyone. 

Different Anatomy 
 Not only is women’s hockey different because of the non-checking rule, female hockey 
players are, in general, anatomically very different from male hockey players. Women have 
wider hips, a narrow waist, and breasts, which makes fitting hockey equipment difficult. Most of 
the problems associated with fitting women for hockey equipment are related to the lower body. 
Sizes are determined by waist measurement and height. When a woman is trying to buy pants 
that are sized for men, several potential issues are evident. According to one study, the width of 
the male pelvis can range from 6.3 inches to 7.4 inches while the female pelvis can range from 
6.4 inches to 7.7 inches; therefore the average pelvic width of women is 0.2 inches wider than 
that of men (Diffrient, 1981). In addition to being slightly wider, the female pelvis also tilts 
forward (Kapandji, 1974, Croney, 1971). Women also carrier their weight differently; residual 
fat usually collect on “the buttocks, the section of the side between the last rib and the hip, the 
abdomen down to the pubic arch, and the front and side of the upper thigh" (Croney, 1971). 
Women are on average 6% to 7% shorter than men. Having wider hips and shorter legs means 
that women will have to settle for ill-fitting pants that were designed for men (Differient, 1981). 
Instead of the hockey pants sitting at the waist, they slip down onto the hips. Or, if the pants are 
too large, they are worn high to avoid interference with the shin guards and padding that is 
supposed to protect the kidneys is forced into the armpits (Boorady, 2006). Because the pants are 
not resting in the proper place, the spine and kidneys are left prone to injury. 

Shoulder pads are worn to protect the collarbone, upper chest, back, upper arms, and 
shoulders during contact with the ice, collisions with other players, and impact from the puck. 
Women often struggle to find shoulder pads they are uncomfortable and do not provide the 
proper protection because of how they fit the chest area. Many women in adult age 
classifications often choose to not wear shoulder pads and risk injury rather than wear ill-fitting 
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equipment. Playing without shoulder pads leaves these women prone to avoidable contusions 
and fractured bones.  
 Hockey equipment companies have the technology to make perfectly fitted equipment for 
every player. Bauer has produced a concept line called Od1n. Using a 3D scanner, they are able 
to produce protective equipment that has the perfect length, width, and shape for the player 
wearing it. All of the equipment is designed using the individual players’ bodies as the mold 
(Hiscott, 2014; Bauer, 2013). Bauer cannot mass produce the Od1n line because it would be 
expensive and inefficient to take a 3D scan of every customer. However, a 3D scan would allow 
manufacturers to create a better general model around which they could design protective 
equipment specifically fitted for the female form. 

Conclusion 
 Hockey equipment designed for women is not a new concept. Companies like Bauer have 
made pants and shoulder pads for female hockey players, so why are most women still wearing 
men’s equipment? Female hockey players are looking for protective equipment that fits the 
female form comfortably and looks attractive when worn. Equipment that fulfills both of these 
wants has the capability to increase physical self-perception and confidence and might be an 
incentive for girls from ages 10-15 to continue to participate in ice hockey. The literature shows 
that, when given attractive options, female hockey players will be excited to shop all the brands 
and models on the market because women enjoy shopping (N.A., 2007). Wearing equipment that 
fits properly will also reduce the number of injuries that occur in women’s ice hockey and could 
prove to be a marketable and profitable line of merchandise for manufacturers.    

Formulation 
Project background. Female hockey players need equipment, especially shoulder pads, that are 
better suited to female anatomy and women’s hockey. Under USA Hockey Rule 604 (a), “Body 
checking is prohibited in the 12 & under youth age classification and below and all 
Girls’/Women’s age classifications. These levels would be considered the Body Contact 
Category of play” (2013). Because of the governing body’s restriction on checking, the 
equipment in these classifications could be modified to reflect the difference in the physical 
contact.  
 The purpose of this project is to redesign ice hockey shoulder pads. First, the design will 
scale down the padding to remove bulk and increase comfort and flexibility. This must be done 
without sacrificing protection of the collar bone, sternum, heart, and vertebrae. Shoulder pads 
must protect the player from impact from a puck as well as from incidental contact with other 
players, the boards, and the goals. Each player is responsible for her own equipment; that means 
that she can choose not to wear certain protective equipment, such as shoulder pads if she finds 
them too uncomfortable. Safety should not be jeopardized because of discomfort.  
 Next, the focus is on designing the shoulder pads to work with female anatomy instead of 
forcing women to work with the shoulder pads. The shoulder pads will have more adjustment 
points to allow each woman to get as close to the perfect fit as she possibly can. By allowing for 
a customizable fit, women may be more willing to wear the shoulder pads and reduce the number 
of injuries that occur in practices and games.  

Design Problem Formulation 
Engineering Design Specifications. The primary intent of the new shoulder pad design is to 
improve the comfort of ice hockey shoulder pads for female players. It is important not to 
compromise the integrity of the shoulder pads or lessen the amount of protection they provide 
the player. The shoulder pads must protect the shoulder joint, clavicles, sternum, and vertebrae. 
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They must also comfortable fit the female anatomy and be aesthetically pleasing to female 
hockey players.  
Customer Requirements. Shoulder pads should be worn for all practices and games. According 
to USA Hockey: 
Rule 304 (a): “Each player is personally responsible to wear protective equipment for all games, 
warm-ups and practices. Such equipment should include gloves, shin pads, shoulder pads, elbow 
pads, hip pads or padded hockey pants, protective cup, tendon pads plus all head protective 
equipment as required by USA Hockey rules. It is recommended that all protective equipment be 
designed specifically for ice hockey.” (USA, 2013). 
 In addition to providing adequate protection, the shoulder pads need to be comfortable. 
When a customer is looking for something they will be wearing for long periods of time comfort 
is an important deciding factor. Comfort is especially an issue for female ice hockey players 
because the lack of specifically women’s equipment forces them to buy equipment designed for 
men.  
 Part of maintaining the safety and the comfort of the player is managing the stink. 
Science has proved that hockey gear stinks because of the bacteria that lives in the equipment. A 
Canadian science initiative determined that the “hockey smell” is actually microbe manure; the 
manure is the waste product from bacteria (i.e. Staphylococcus aureus, Staphylococcus 
epidermis, and Propionibacterium acnes) eat the salt, ammonia, and urea secreted by the sweat 
glands during strenuous activity (Stinky, 2007). Not only does the bacteria cause an unpleasant 
odor, it increases the risk of infection for a player with open wounds such as blisters or 
lacerations. Incorporating a material with antibacterial properties would help cut down on the 
smell and reduce the chance of infection from dirty equipment.  
 The last customer requirement on which to focus is the aesthetics of the shoulder pads. 
The few women’s shoulder pads that have been offered have had no stand-out features, nothing 
to make them stand out from the men’s shoulder pads. If the women don’t know that the 
shoulder pads are being offered then how will they be able to purchase them? This design will 
include graphics and colors that make the shoulder pads stand out as women’s equipment.  
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Patent Proposal 
Abstract 
 Ice hockey shoulder pads consist of a 
chest plate, a back plate, and upper arm 
protection. Women do not require the same 
protection because of non-checking rules. 
The shoulder caps are scaled down to fit 
closer to the shoulders; complete removal is 
also an option. The chest plate is contoured 
and widened to better cover the chest and 
protect the soft tissue.  A floating sternum 
pad is centered between to plates that can be 
adjusted by tightening or loosening laces 
running over the sternum pad. The shoulder 
pads will also include contoured plates that 
wrap around the rib cage from the back plate 
and fasten to the chest plate to secure the 
shoulder pads to the body. The attributes 
will allow for a more comfortable and 
customizable fit. 
Summary of Invention 

The most obvious physical 
difference when equipping female hockey 
players is the presence of breast tissue. The 
contour of the chest plate should minimize 
gaps in padding by allowing the chest plate 
to lie flush against the athlete’s body. 
Adding laces in the center of the chest plate 
allow for a customizable fit. The laces will 
allow the athlete to either pull the pads 
closer to the body so the pads do not move 
and expose the athlete to injury, or the laces 
can be let out to expand the chest plate to 
cover lateral areas of the body that would 
otherwise be left exposed. Sizing the pads 
will be more similar to sizing a bra; the laces 
allow the woman to adjust the bad size while 
different depths of the chest plate leave 
room for the breasts. Since most women 
know their band and cup measurement, they 

should have a lot more confidence walking 
into a store or ordering the pads online. The 
laces also add aesthetic appeal to the product 
as they mainly appear on vintage pads 
making the shoulder pads stand out from 
competition.  
Description 

 
The shoulder pads consist of four main 
parts. The two lateral pads protect the 
shoulder blades, the ribs and the chest. Soft 
padding connects under the arm to better 
protect the ribs and breast tissue that is left 
exposed by traditional shoulder pads. The 
anterior face of the pads is contoured to 
leave room for breast tissue. The lateral pads 
are connected posteriorly by a jointed spinal 
pad and elastic; the design should provide 
optimal range of motion. The anterior side 
of the pads are connected with a sternum 
pad and elastic. Holes line the inside edge of 
the lateral pads so that laces can be run 
through. The laces allow the wearer to adjust 
the fit of the shoulder pads to create ultimate 
comfort and protection. 
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Abstract 

 Researchers have been studying the relationships between brand image, satisfaction, and 
loyalty for decades.  More recently, the research has been expanded to account for changes in 
lifestyle (i.e. international travelers or motivation for traveling).  This new research concludes 
that while these three aspects of tourism are interrelated in the same ways as before, each aspect 
is much more complex than researchers originally believed.  Moreover, a destination cannot rely 
on one of these three aspects and expect to be successful.  The key to success is to find the 
optimum way to approach each aspect.  This study shows that these aspects form a continuous 
cycle of events rather than a chain of events that impact a destination. 
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Introduction 

Travel and tourism in Allegheny County, Pennsylvania, the home of Pittsburgh, generates 
$5.5 billion in revenue annually.  Another $340 million in state and local taxes are generated 
from visitors annually, saving tax payers in Allegheny County over $600 per household.  
Without question, tourism is a crucial source of revenue for Allegheny County.  This is largely 
due to the city of Pittsburgh.  Tourism dollars, however, are not earned from visitors who come 
to the city once in their lives; they are earned from loyal visitors who return time and time again.  
Loyalty is not a given, and therefore must be worked at continuously ("Tourism Impact", 2015).   

It is important for destinations to see destination image as “critical influence on tourist 
satisfaction.”  Satisfaction is a mediator between destination image and future behavior which 
most destinations hope is loyalty.  More importantly, satisfaction is “the most important 
predictor of future behavior” (Lee, 2009).  Tourists with high levels of awareness of a destinat ion 
and a positive image of that destination are more likely to be loyal (Li, Petrick, & Zhouk, 2007). 

Destination image can have an influence on decisions before a visit as well as behaviors 
displayed after a visit.  A destination’s image and overall satisfaction precede a visitor’s loyalty 
(Prayag, 2008).  A tourist’s loyalty is displayed through intentions to return to a destination.  The 
image of a destination is often times improved after returning to a destination because the image 
has been reinforced by the tourist’s loyalty (Machado, Santos, & Sarmento, 2009). 

The implications of the findings from past studies show that there is a chain of events 
taking place with every visitor to a destination.  A visitor first forms a picture in his head, an 
image of the destination he considers visiting.  If the destination forms a positive image, he will 
visit the destination.  Upon leaving, the satisfied visitor may plan another visit with an enhanced 
image of the destination; the unsatisfied guest may warn his friends and family not to visit.  
Destinations need to examine these steps in order to gain more loyal visitors. 

Literature Review 
Destination Brand Image 

A tourist can create a personality, or an emotional image, of a destination.  Sincerity, 
sophistication, excitement, and ruggedness are the most common dimensions in a destination’s 
personality, with sincerity and excitement being the most important dimensions.  This destination 
personality can influence the awareness consumers have of a brand as well as the overall 
destination image that they hold (Ye, 2012). 
 Tourists also create an image of a destination based on functional characteristics and 
psychological characteristics.  Functional characteristics are more tangible (e.g. accessibility or 
tourist attractions); psychological characteristics are intangible (e.g. relaxing or friendly).  These 
characteristics are subjective on a person-to-person basis as some tourists have different ideas of 
what constitutes accessibility or relaxation (Upadhyaya, 2012).  Service quality could be 
considered a psychological characteristic.  The image of a destination can be influenced heavily 
by the quality of service received at that destination (Kandampully, Juwaheer, & Hu, 2011). 

Logos are a strong component of a destination’s brand image.  They are the destination’s 
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label; the logo can increase awareness of a brand as well as help tourists to remember the 
destination upon seeing the logo.  These have the added benefits of promoting the destination 
when the logo is used on merchandise and allowing consumers to remember their trips when the 
merchandise is used (Blain, Levy, & Ritchie, 2005).  Awareness can lead to curious tourists; 
eventually, this curiosity may lead to trial of the destination in the form of a visit (Mechinda, 
Serirat, Popaijit, Lertwannawit, & Anuwichanont, 2010). 

Before a tourist visits a destination, they research it.  Photographs can significantly 
influence the perceived image of a destination (Ivanov, Illum, & Liang, 2010).  Many tourists are 
motivated to visit a destination when they see a picture of something that they could not do or 
see at another destination.  In fact, the “composition and artistic merit” of a photograph can add 
to the influence of the image on consumers (Day, Skidmore, & Koller, 2002).  Photographs, 
however, cannot tell the entire story.  Emotion and the atmosphere of a destination need to be 
shown when advertising an image in order to create emotional attachment to a destination (Li et 
al., 2007). 
 When a company or destination spreads the word about its brand, both functional and 
symbolic attributes of the destination need to be included; these attributes will combine to 
produce the idea of a memorable experience for consumers (Jalilvand, Esfahani, & Samiei, 
2010).  Destinations can create a symbolic attribute by incorporating something unique, such as 
cultural heritage, into their image.  Functional attributes, such as high levels of security, may be 
overlooked when creating an image; adding this into a destination’s image can set it above other 
locations when tourists choose an ultimate destination (Anastassova, 2011). 
 Some destinations have additional draws to tourists, including sustainability.  For those 
who may be affected by sustainability, it is important to note that the most successful 
destinations are able to not only create an appealing image for consumers based on their 
sustainability but also deliver that image in reality upon arrival to the destination.  While 
effectively delivering the promised image is important to any destination, it can be especially 
important for destinations striving for sustainability because this quality will be important to 
those visiting (Silva, Kastenholz, & Abrantes, 2013). 
Satisfaction and Its Divisions 

There are multiple divisions of satisfaction that tourists will experience in relation to a 
destination.  Each of these divisions have their own predecessors; the divisions all influence 
overall satisfaction. 

Expectations have been shown to play a large role in satisfaction, as do disconfirmation, 
performance, equity, and attribution (Oliver & DeSarbo, 1988).  More recently, while it is known 
that expectations may affect the satisfaction that a person feels after visiting a destination, it has 
been shown that desires actually have a much more significant effect on attribute satisfaction 
(Spreng, MacKenzie, & Olshavsky, 1996).  Attribute satisfaction has a positive influence on 
overall satisfaction (Oliver, 1993).  Both the expectations and the desires of tourists need to be 
examined when a destination is trying to satisfy tourist needs.  The attributes that one desires 
may not be the attributes that one expects; for this reason, the focus cannot be on only the 
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expectations or only the desires. 
Immersion, surprise, participation, and fun are four experiential qualities that relate 

positively to experiential satisfaction which in turn has a positive effect on overall satisfaction.  
The planning of activities, attractiveness of the script, and the charm of the setting are the most 
important elements that lead to experiential qualities (Kao, Huang, & Wu, 2008).  Therefore, 
when dealing with experiential satisfaction, a chain of events must be executed in order to affect 
the elements in the correct way to create high experiential satisfaction through means of the 
experiential qualities. 

There is a positive correlation between the quality of service that someone receives and 
the person’s levels of satisfaction (Taylor & Baker, 1994).  Tourism is largely service-based; 
receiving low-quality service will ultimately have a negative impact on a tourist’s experience and 
therefore the person’s levels of satisfaction will decrease. 

While overall satisfaction is the most important satisfaction level, the smaller divisions of 
overall satisfaction must be considered.  The divisions are the puzzle pieces which make up 
overall satisfaction; ignoring one division leaves the chance of creating lower overall satisfaction 
levels. 

Finally, satisfaction can be moderated by motivations (Lee, 2009) as well as socio-
demographic characteristics (Mendes, do Valle, Guerreiro, & Silva, 2010).  As an example, a 
person who is visiting an exotic destination for business may not have satisfaction levels as high 
as someone motivated to visit the destination for relaxation purposes.  Tourists having some 
socio-demographic characteristics may be easier to satisfy than others. 
Destination Loyalty and Repurchase Intentions 
 Repeat purchasing and brand loyalty are not one and the same.  It is important to note that 
the dynamics of each are different and therefore destinations must differentiate those who are 
loyal versus those who return often (Jacoby & Kyner, 1973). 

Overall loyalty is comprised of behavioral loyalty (i.e. if a tourist revisits a destination) 
and attitudinal loyalty (i.e. how a tourist acts psychologically in regards to a destination).  
Cognitive loyalty (belief that a brand is best), affective loyalty (favorable attitude based on 
satisfied usage), and conative loyalty (intention to repurchase based on commitment to a brand) 
collectively make up attitudinal loyalty (Li & Petrick, 2008).  A visitor’s attitude and trust 
towards a destination has a direct impact on behavioral loyalty, but customer satisfaction has the 
greatest impact on behavioral loyalty (Wilkins, Merrilees, & Herington, 2010). 

Compared to first-time visitors, repeat tourists typically have higher intentions to revisit a 
destination as well as refer the destination to their friends and family.  Visitors who are newer to 
a destination will have their loyalty driven largely by attribute satisfaction and overall 
satisfaction; more experienced visitors are driven to maintain loyalty based on other factors such 
as trust or commitment (Chi, 2012).  It is easier to predict a tourist’s intention to refer the 
destination than to predict if that tourist will return to the destination.  This can partially be due 
to the cost of returning, especially for international visitors (Prayag, 2008). 

Tourists who can identify with a destination develop an emotional attachment to the 
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destination.  Visitors with this attachment are generally more loyal to a location than those who 
do not have a strong emotional attachment (Alexandris, Kouthouris, & Meligdis, 2006).  Those 
who call a destination “my favorite vacation resort” have developed this emotional attachment 
and are more than likely loyal customers of this destination. 

Tourists with certain socio-demographic characteristics may be more loyal to a 
destination than others which should be considered when a destination is attempting to advertise 
to its market segments.  Marketing strategies should be directed largely towards tourists 
comprised of the socio-demographic characteristics with a higher probability of becoming loyal.  
This also applies to the motivation of tourists to visit; those who are visiting family are less 
likely to become loyal than those who are staying at a resort to have a relaxing vacation.  The 
marketing strategies must be focused on the correct segments of tourists to gain more loyal 
customers (Mendes et al., 2010). 

Research Questions & Hypotheses 
According to the previous literature on the impact of image on satisfaction, the following 
research question and hypothesis are presented: 

RQ1: How well the destination brand image of Pittsburgh affects the satisfaction of 
Pittsburgh? 
H1: Those with a strong positive destination brand image of Pittsburgh have greater 
satisfaction. 

According to the previous literature on the impact of satisfaction on loyalty, the following 
research question and hypothesis are presented: 

RQ2: How well the satisfaction of Pittsburgh affects the loyalty of Pittsburgh? 
H2: Those with high satisfaction have greater loyalty to Pittsburgh. 

According to the previous literature on the impact of loyalty on image, the following research 
question and hypothesis are presented: 

RQ3: How well the loyalty of Pittsburgh affects the destination brand image of 
Pittsburgh? 
H3: Those with high loyalty to Pittsburgh have a stronger positive destination brand 
image of Pittsburgh. 

Methodology 
Participants 
 This study was administered to 4,492 undergraduate students at a private northeastern 
university located 17 miles from the city of Pittsburgh.  Nearly 80 percent of respondents live 
within an hour of the city of Pittsburgh and seven percent live more than four hours from the 
city. 
Procedure 
 A survey that was created in QuestionPro and consisted of 15 questions was distributed 
via email to all undergraduate students at the university.  Of those who opened the survey, this 
sampling method yielded a response rate of 65 percent.  Tests were run on the entire sample in 
addition to the portion of the sample who live two or more hours from Pittsburgh to eliminate 
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hometown-bias. 
 The cognitive and affective components of destination brand image as well as satisfaction 
were tested for reliability using Cronbach’s alpha.  This measures the internal consistency, with 
.70 and above generally seen as acceptable. 
 A bivariate Pearson correlation was used in analyzing the relationship between 
destination brand image and satisfaction.  Correlations measure the strength of the relationship 
between two continuous variables on a scale from zero to one; variables with a correlation of one 
have a perfect linear relationship.  Questions such as the following were used to measure the 
impact of brand image on satisfaction: 
What do you think of when you hear Pittsburgh? Please rate from how much you consider the 
listed attributes to be a positive part of the "destination brand image" of Pittsburgh from 1 
(definitely not part of the positive image) to 5 (definitely part of the positive image). 
Scenery, landscaping, transportation, environmental awareness, variety of eating facilities, safety 
and security, service quality, variety of shopping facilities, accommodations, parking, cultural 
activities.  
 A chi-square analysis was used to identify the relationship between satisfaction and 
loyalty.  Chi-square analyses test whether or not two categorical variables are dependent.  A 
significance value of .05 or greater typically means that there is not enough evidence to assume 
that two variables are dependent upon each other.  Questions such as the following were used to 
measure the impact of satisfaction on loyalty: 
What was your overall satisfaction level after your last visit to Pittsburgh? 
 A one-way ANOVA was used to analyze the relationship between loyalty and destination 
brand image.  An ANOVA is used to discover if there is a significant difference in the means of 
three or more categorical groups.  Questions such as the following were used to measure the 
impact of loyalty on brand image: 
How many times have you visited Pittsburgh? 
I have never visited Pittsburgh, 1-5 times, 5-10 times, 10-20 times, more than 20 times. 
Measures 
 Upon reliability analysis using Cronbach’s alpha, each variable was seen to be significant 
with a reliability above .70.  The components of image are reliable individually, but in the 
analyses they were transformed into one number representing destination brand image. 
 The bivariate Pearson correlation was statistically significant at a level of .01.  There is a 
moderately strong positive correlation between destination brand image and satisfaction.  The 
strength of the correlation was slightly more linear in the sample of students living more than 
two hours away than that of the entire sample. 
 The chi-square analysis was statistically significant at a level of .05 when looking at the 
entire sample, indicating a relationship between satisfaction and loyalty.  The results were also 
statistically significant when analyzing satisfaction with the number of recommendations given 
in students who live more than two hours from Pittsburgh. 
 The one-way ANOVA gave statistically significant results at a level of .05.  A student 
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who considers Pittsburgh to be one of his favorite cities also has a significant difference in his 
image of Pittsburgh than students who do not consider Pittsburgh to be a favorite city and 
students who are not sure if Pittsburgh is one of their favorite cities; this holds true for the entire 
sample as well as those students who live more than two hours from Pittsburgh.  By contrast, the 
number of times a student has been to Pittsburgh creates a statistically significant difference in 
the student’s image of Pittsburgh in the entire sample but not in the sample of students living 
more than two hours away. 

Results 
Cronbach’s Alpha 

Variable Cronbach’s α 

Affective Image – Entire sample .764 

Affective Image – Sample living 2+ hours away .718 

Cognitive Image – Entire sample .848 

Cognitive Image – Sample living 2+ hours away .840 

Overall Image – Entire sample .877 

Overall Image – Sample living 2+ hours away .876 

Satisfaction – Entire sample .806 

Satisfaction – Sample living 2+ hours away .837 

 
Bivariate Pearson Correlations 

Correlations: Destination Brand Image vs. Satisfaction, Entire Sample 

 Satisfaction Image 

Satisfaction Pearson Correlation 1 .687** 

Sig. (2-tailed)  .000 

N 348 348 

Image Pearson Correlation .687** 1 

Sig. (2-tailed) .000  

N 348 348 
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Correlations: Destination Brand Image vs. Satisfaction, Sample Living 2+ Hours Away 

 Satisfaction Image 

Satisfaction Pearson Correlation 1 .766 

Sig. (2-tailed)  .000 

N 44 44 

Image Pearson Correlation .766 1 

Sig. (2-tailed) .000  

N 44 44 

 
There is a significant, moderately strong, positive correlation between brand image and 

satisfaction.  Based on this data, we accept H1: Those with a strong positive destination brand 
image of Pittsburgh have greater satisfaction. 
Chi-Square Analyses 
 

 

Chi-Square Tests: Satisfaction vs. Favorite City, Sample Living 2+ Hours Away 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 10.827 6 .094 

Likelihood Ratio 12.958 6 .044 

Chi-Square Tests: Satisfaction vs. Favorite City, Entire Sample 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 125.591 6 .000 

Likelihood Ratio 118.340 6 .000 

Linear-by-Linear Association 101.587 1 .000 

N of Valid Cases 347   
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Linear-by-Linear Association 9.739 1 .002 

N of Valid Cases 44   

 
 
 
 
 
 
 
B 
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Chi-Square Tests: Satisfaction vs. Number of Recommendations, Entire Sample 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 83.312 9 .000 

Likelihood Ratio 75.858 9 .000 

Linear-by-Linear Association 56.214 1 .000 

N of Valid Cases 347   

Chi-Square Tests: Satisfaction vs. Number of Recommendations, Sample Living 2+ Hours Away 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 18.816 9 .027 

Likelihood Ratio 20.078 9 .017 

Linear-by-Linear Association 9.125 1 .003 

N of Valid Cases 44   

Chi-Square Tests: Satisfaction vs. Number of Visits, Entire Sample 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 62.075a 12 .000 

Likelihood Ratio 31.661 12 .002 

Linear-by-Linear Association 23.360 1 .000 

N of Valid Cases 347   

  

Chi-Square Tests: Satisfaction vs. Number of Visits, Sample Living 2+ Hours Away 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 15.928 12 .195 

Likelihood Ratio 12.310 12 .421 

Linear-by-Linear Association 3.504 1 .061 

N of Valid Cases 44   
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Based on this data, we accept H2 for the general sample but reject H2 for those who live more 
than two hours from Pittsburgh: Those with high satisfaction have greater loyalty to Pittsburgh.  
There is not enough evidence from the sample of students living more than two hours from 
Pittsburgh to accept the hypothesis. 

 
ANOVA 
 

 
 
 
 
 

ANOVA: Favorite City vs. Image, Entire Sample 

 Sum of Squares Df Mean Square F Sig. 

Between Groups 9694.193 3 3231.398 20.111 .000 

Within Groups 55112.113 343 160.677   

Total 64806.305 346    

 

ANOVA: Favorite City vs. Image, Sample Living 2+ Hours Away 

 Sum of Squares Df Mean Square F Sig. 

Between Groups 375.477 2 187.739 13.704 .000 

Within Groups 561.682 41 13.700   

Total 937.159 43    

ANOVA: Number of Visits vs. Image, Entire Sample 

 Sum of Squares df Mean Square F Sig. 

Between Groups 2656.716 4 664.179 3.655 .006 

Within Groups 62149.589 342 181.724   

Total 64806.305 346    
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Based on this data, we accept H3 for the general sample but reject H3 for those who live 

more than two hours from Pittsburgh: Those with high loyalty to Pittsburgh have a stronger 
positive destination brand image of Pittsburgh.  There is not enough evidence from the sample of 
students living more than two hours from Pittsburgh to accept the hypothesis. 

Conclusions & Implications 
 The results of these analyses reinforce the idea that there is a relationship between 
destination brand image, satisfaction, and loyalty.  Many models show these variables happening 
in a chain; the ANOVA analysis indicates that there is not only a chain of events but that the 
chain is a recurring cycle.  Destination brand image impacts satisfaction while satisfaction 
impacts loyalty; when a person becomes loyal, his image of the destination is transformed and 
the cycle begins again. 
 In conclusion, the following hypotheses are accepted for the entire sample: 

H1: Those with a strong positive destination brand image of Pittsburgh have greater 
satisfaction. 

 H2: Those with high satisfaction have greater loyalty to Pittsburgh. 
H3: Those with high loyalty to Pittsburgh have a stronger positive destination brand 
image of Pittsburgh. 
While these hypotheses were accepted for the entire sample, only H1 was accepted for 

the sample living more than two hours from Pittsburgh.  This could largely be due to the fact that 
students who live farther from the city do not have a hometown-bias.  Living so close to a city 
could make it less likely for students to travel to other cities, thus limiting the chance of having a 
different favorite city.  Students who consider Pittsburgh to be their hometown could have a 
clouded view of the city and see it only in the best light. 
 Concerning the results of this survey, it is evident that many attributes of Pittsburgh are 
part of the positive image of the city.  Parking is the only attribute studied that is not part of the 
positive image and the only attribute in which satisfaction levels were lower than expectations; 
improvements to parking in the city would help to change these responses. 
 Cultural activities, the variety of eating facilities, and scenery in Pittsburgh received the 

ANOVA: Number of Visits vs. Image, Sample Living 2+ Hours Away 

 Sum of Squares df Mean Square F Sig. 

Between Groups 85.548 4 21.387 .979 .430 

Within Groups 851.611 39 21.836   

Total 937.159 43    
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highest marks on being part of the city’s positive image.  According to the respondents, parking 
and safety in the city are considered the two most important attributes of those studied.   

Nearly 90 percent of respondents were satisfied after every visit or almost every visit to 
Pittsburgh, and 78 percent feel that Pittsburgh is a fun place to visit.  The most common reason 
for visiting Pittsburgh is to attend sporting events, followed closely by going out to eat. 

The results of this survey may be used to discover things in Pittsburgh that can be 
improved upon in order to enhance the overall image of the city.  Parking appears to be the 
attribute that needs improved upon the most.  With an enhanced destination brand image, 
satisfaction levels of visitors will grow and produce more loyal visitors.   

Limitations & Future Research 
 This survey was distributed to students at a university where a majority of the population 
lives within an hour of Pittsburgh.  While this gives wonderful results from people that could be 
considered locals, there were not too many responses from students who live farther away.  
Those who live locally may go to the city out of convenience regardless of satisfaction, but 
someone who lives multiple hours away may have to build up satisfaction levels in order to 
return. 
 More research should be conducted on the link between loyalty and destination brand 
image.  It is clear from the analysis that a link exists; those who are loyal to the city have a more 
positive image of Pittsburgh.  Previous research has indicated a chain of events rather than a 
continuous cycle.  This should be studied further. 
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Abstract 
Recent healthcare reform in the United States requires all individuals to purchase health 
insurance coverage, if they can afford it. This mandate can be problematic for consumers who 
lack health insurance literacy. Among consumers who struggle to understand, choose, and use 
health insurance are undergraduate students. These young adults often lack experience and 
education about making their own health insurance decisions, which can be detrimental upon 
entrance into the workforce. This research analyzes the literature which explores the aspects of 
health insurance literacy, how healthcare reform has impacted young adults, and how educational 
programs can help improve health insurance literacy. Research suggests that there is vast room 
for improvement of health insurance literacy among undergraduate students and that an 
educational program could provide necessary assistance for students to navigate the complex 
world of health insurance. This study was conducted on a college campus in western 
Pennsylvania. The goal of this study was to create and evaluate a health insurance education 
program geared toward undergraduate students. Surveys were conducted before and after the 
seminar to measure the change in health insurance literacy among the participants and feelings 
toward health insurance education. After listening to a brief health insurance seminar, students in 
this study exhibited a much better understanding of basic health insurance terminology. About 
half of the students in attendance had learned some of the terms in a college course, but all 
students in attendance believed that health insurance education was important before entering the 
workforce. Based on these results, it is reasonable to believe that the implementation of a brief, 
informational health insurance seminar on college campuses can help improve health insurance 
literacy among students. 
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Introduction 
Understanding, choosing, and using health insurance can be difficult and confusing for 

many people in the United States. In the past, people avoided such difficulty and confusion by 
choosing to simply forgo healthcare coverage. However, being uninsured often resulted in 
numerous negative health consequences and necessitated a national change (Berkman, Sheridan, 
Donahue, Halpern, & Crotty, 2011). Under new government regulations, all individuals are now 
required to purchase health insurance coverage which has revealed a startling lack of health 
insurance literacy among consumers. Health insurance illiteracy among undergraduate students 
has been one particular point of interest. These young adults often struggle to make health 
insurance decisions because they may have been covered under their parents’ plan until 
graduation and entrance into the workforce. 

The purpose of this study was to determine if undergraduate students lack necessary 
health insurance knowledge, as the literature suggests, and then to test the effectiveness of a 
brief, educational seminar aimed to improve health insurance literacy. The seminar was 
promoted on campus via flyers and word of mouth and was open to students of all years, majors, 
and levels of health insurance knowledge. The audience at the seminar consisted of students 
from all years and different majors, with the majority of students coming from the School of 
Engineering, Mathematics, and Science. About half of the participants responded as having 
learned some health insurance terminology in their classes on campus and the majority of 
students improved their knowledge of basic health insurance terms, according to our survey. The 
majority of students in attendance also felt that health insurance education was important before 
entering the workforce and that the seminar provided worthwhile and important information for 
college students. These results support the implementation of a brief health insurance seminar on 
college campuses. 

Literature Review 
This study was motivated by existing research that suggested there was a lack of health 

insurance knowledge among undergraduate students. Recent literature has explored what makes 
consumers health insurance literate, how healthcare reform has impacted young adults, and how 
educational programs can help improve health insurance literacy among undergraduate students. 
Health Insurance Illiteracy 

In order to determine if individuals have a problem effectively understanding health 
insurance plans, it is important to first outline certain skills and knowledge necessary to being 
health insurance literate. Health insurance literacy has been defined as “the degree to which 
individuals have the knowledge, ability, and confidence to find and evaluate information about 
health plans, select the best plan for their own (or their family’s) financial and health 
circumstances, and use the plan once enrolled” (Quincy, 2012). Based on this definition of health 
insurance literacy, a study published in the Journal of Health Communication developed the 
Health Insurance Literacy Measure (HILM) in order to more accurately measure and compare 
health insurance literacy amongst studies. The HILM measures an individual’s health insurance 
knowledge, ability to find informative resources, ability to read and interpret documents, and 
cognitive skills, such as calculating cost sharing (Paez et al., 2014). The HILM could be used to 
guide health insurance educational programs and materials.  

Health insurance plans have many small intricacies, but consumers often have trouble 
understanding even the most basic components of a traditional plan design. Lowenstein et al. 
(2013) found that only 14% of uninsured participants were able to correctly answer four multiple 
choice questions about deductibles, copays, coinsurance, and maximum out of pocket costs. 
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Another study also showed that less than a third of participants gave correct answers to four 
questions about these basic features of their own health insurance plan (Cunningham et al., 
2001). Because consumers have trouble understanding these basic insurance concepts, they often 
have trouble weighing tradeoffs between different plan options (Tennyson, 2011). This struggle 
for consumers is especially detrimental when choosing a health insurance plan because there are 
often various options available.  

In a study that found participants had very limited understanding of basic insurance 
terms, interviewers found that participants better recognized these terms by drawing parallels to 
past experiences, such as car insurance (Politi et al., 2013). Unfortunately, it is sometimes 
impossible to draw parallels with some of the more complex health insurance plans available 
today. For example, high deductible health plans require higher member cost sharing in an effort 
to make consumers more aware of their health care expenditures. Because of the complex benefit 
designs of these plans, research has found that these plans may further limit consumers’ 
understanding of their coverage (Reed et al., 2009). High deductible health plans not only lead to 
misunderstanding of plan design, but also require consumers to evaluate information about 
prices, quality, and their own level of clinical need. Although there is still conflicting research 
regarding the effectiveness of high deductible health plans to reduce healthcare costs (e.g. 
Reindl, 2010; Wilson et al., 2008), these plans have become much more common in recent 
healthcare reform. There is also a lack of understanding in the role of Health Savings Accounts 
in coordination with high deductible plans.  These high deductible plans are sometimes the only 
plan options offered to young adults by employers, and can be effective when utilized efficiently. 
Impact of Healthcare Reform on Young Adults 

In 2010, the United States health care system had one of the biggest overhauls since 
Medicare and Medicaid were introduced over fifty years ago. The implementation of the Patient 
Protection and Affordable Care Act (PPACA or ACA) was expected to lead to coverage of 94% 
of the population (Rosenbaum, 2011). The reason for this lofty expectation of enrollment is 
because of the implementation of an individual mandate which requires everyone who can afford 
health insurance to purchase a plan, even young adults. Luckily for young adults, the ACA also 
includes a provision that intends to help young adults have better access to health insurance by 
allowing them to remain dependents on their parents’ private insurance policies until age twenty-
six (Patient Protection and Affordable Care Act, 2010). Studies have found that this provision 
significantly increased coverage for people ages 19-25 and also helped significantly improve 
access to care, as intended (e.g. Sommers, Buchmueller, Decker, Carey, & Kronick, 2013; 
Cantor, Monheit, DeLia, & Lloyd, 2012). This is a policy that all young adults should understand 
because it can help reduce financial strain and also allow changing jobs early in their careers 
without the worry of losing employer-sponsored health coverage (Busch, Golberstein, E., & 
Meara, 2014). 

Although the Affordable Care Act has greatly changed the health insurance experience 
for young adults, many of these changes are seen as advantageous. As shown in Chart 1 below, 
since the implementation of the public health insurance exchanges in early 2014, the proportion 
of young adults with a favorable opinion of the ACA has increased over 20 percent.  Although 
this is promising, over 10 percent of the young adults surveyed still did not know what to think 
about the ACA, as of October 2015. At the same time, only 35 percent of respondents to the 
Kaiser Family Foundation Health Tracking Poll (2015) had formed their impression of the ACA 
from their own experience. This shows that the majority of consumers form opinions of the ACA 
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from external sources, which indicates an educational seminar could make a significant impact 
on public perception of healthcare reform. 

Chart 1 
Young adults’ opinion of the ACA 

 
 
Health Insurance Education for Young Adults 

As of 2010, a majority of undergraduate students were covered under their parents’ health 
insurance plan and the proportion is only expected to increase under the new ACA regulations 
(Price, 2010). One disadvantage that can be associated with young adults staying on their 
parents’ health insurance plan is a lack of knowledge about that plan. These college students may 
struggle to effectively learn about health insurance because the coverage is already chosen for 
them.  Further, most parents do not even have an adequate understanding of their coverage and 
would be unable to explain it to their children. In a national survey of older adults, one study 
found that overall levels of health insurance literacy were low to moderate (McCormack, Bann, 
Uhrig, Berkman, & Rudd, 2009). In order to more adequately educate undergraduate college 
students about health insurance, it may be helpful to create a college course or seminar. While 
reviewing the literature, personal health insurance classes at colleges or universities could not 
currently be identified. Insurance courses seem to have been squeezed from curriculums as 
business school accreditations became stricter and denounced the importance of risk 
management and insurance courses (Dorfman, 1990). 

Although most studies have found that quality information and literature will lead to 
better health plan choices, one study implies the contrary. Kolstad and Chernew (2009) states 
that the impact of quality metrics is quite variable and the impact is often overstated. While this 
may be true in some cases, the importance of educating consumers about health insurance has 
been explored for quite a while. A study from 1981 found evidence to suggest that consumer 
education could be effective in improving knowledge about health care benefits (Marquis, 1981). 
Even the most recent changes to health insurance in the United States recognizes the need for 
consumer education. The Affordable Care Act calls for state-run health insurance consumer 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Jan-2014 Apr-2014 Jul-2014 Oct-2014 Jan-2015 Apr-2015 Jul-2015 Oct-2015

Kaiser Health Tracking Poll: The Public's Views on the ACA 
We asked: "Given what you know about the health reform law, do you 

have a generally favorable or generally unfavorable opinion of it?" 

18-29 - Favorable 18-29 - Unfavorable 18-29 - Don't Know
Kaiser Family Foundation │ kff.org/polling 



256 
 

assistance programs to help consumers with coverage understanding. A study of early results of 
these programs varied greatly from state to state, but explained that effective state programs 
could be a model for other educational programs moving forward (Grob, Schlesinger, Davis, 
Cohen, & Lapps, 2013). 

Educational programs could be very useful with young adults. As shown in a study by 
Dauner and Thompson (2014), young adults between 18 and 35 also lack health insurance 
literacy, which is a reason why many were uninsured. Through many interviews, participants 
were often confused about the purpose of health insurance, how to obtain it, and the ideas of 
premiums and cost sharing. At an age where money can be scarce, many participants felt they 
were wasting money on health insurance because they were in good health. Obtaining health 
insurance was also of somewhat low priority in comparison to paying rent and completing an 
education. With so many barriers and so much confusion about health insurance, young people in 
this study often decided to avoid it all together. There are many problems associated with young 
adults being uninsured. Prior to the recent healthcare reform, uninsured young adults often 
reported being unable to obtain needed care, having no usual health care source, and having no 
contact with a health professional in the last year (Callahan & Cooper, 2005). It is reasonable to 
believe that the government insurance mandate paired with increased health insurance education 
could help solve these problems. 

If an education program was put into place at a college or university, there is some 
general guidance for health insurance education found in the literature. For example, literature 
suggests that in order to help consumers make effective health care choices, an educational 
presentation is key. Information must be understandable, and consumers want information about 
people like themselves (Lubalin & Harris-Kojetin, 1999). There are many different and effective 
approaches to health insurance education. For example, Politi et al. (2015) studied three different 
strategies for assisting individuals with the choice of a health insurance plan. The study found 
that using plain language tables, presenting key terms in context, and organizing the information 
according to importance to the consumer all led to consumers making value-appropriate choices 
based on their preferences.  These results give evidence that there are many ways to better 
educate consumers about choosing a health insurance plan than the options currently available. 
The method of undergraduate health insurance education tested in the following study is a 
student-run seminar aimed to clarify confusing health insurance terminology and concepts. 

The Current Study 
Motivation 
 In response to the literature which suggested a lack of health insurance knowledge among 
college students and the negative consequences associated with low health insurance literacy, it 
was necessary to provide students an opportunity to learn the basics of health insurance. College 
students attend many classes meant to prepare them for a career after graduation, but there seems 
to be a void in preparing students for lifestyle decisions they must make as they enter the 
workforce. This study did not aim to give students health insurance advice about which health 
insurance plan to choose, but rather inform them of the options they may face as they begin 
making health insurance decisions on their own. The goal for this research was to determine the 
effect of a brief, educational health insurance seminar on college students’ understanding of 
basic health insurance terminology and evaluate the need for health insurance education on 
college campuses. 
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Hypotheses 
 This study hypothesized that participants would have a better understanding of six basic 
health insurance terms after the seminar and provide more correct responses in the post-seminar 
survey when compared to the pre-seminar survey. The educational seminar was designed to 
present these six terms in a health insurance context but also in scenarios that college students 
may better relate. It was also expected that most participants would have health insurance 
coverage through a parent’s plan. Based on this expectation, it was hypothesized that most 
students were not making their own health insurance decisions, and would not understand the 
meaning of basic health insurance terminology. In regard to demographics, it was also 
hypothesized that students studying actuarial science (School of Engineering, Mathematics, and 
Science), would provide more correct responses on the pre-seminar survey than students from 
other majors. These students usually have some exposure in college courses to these terms when 
applied to types of statistical and analytical problems. 
Procedure 
 The health insurance seminar was promoted with flyers to students of all years and all 
majors as an opportunity to learn the basics of choosing and using health insurance. In an effort 
to make the seminar as accessible and attractive as possible to students, the seminar took place 
on the western Pennsylvania college campus and provided students with food, drinks, and 
student engagement credit. A pre-seminar survey was administered to all willing students in 
attendance in order to gather demographic information and measure prior knowledge of health 
insurance terminology as a means to create a baseline. After completing the pre-seminar survey, 
the students listened to a thirty minute health insurance seminar developed and presented by the 
researchers. Following the seminar, a post-seminar survey was distributed to, and completed by 
the students in attendance to measure the effectiveness of the seminar. 
Instrumentation 
 All participating students completed a pre-seminar survey and a post-seminar survey. The 
pre-seminar survey consisted of a personal information section and a health insurance 
terminology section. In order to keep the seminar brief for the students who voluntarily 
participated, surveys, which could be completed in ten minutes or less, were developed. The 
personal information section included questions such as: class status, gender, school of 
enrollment, health insurance coverage, and confidence in choosing and using health insurance. 
Also, the survey was conducted at a university with different schools in which students could 
enroll.  This included the School of Business, School of Communications and Information 
Systems, School of Education and Social Sciences, School of Engineering, Mathematics, and 
Science, or the School of Nursing and Health Sciences. All students at the this university were 
required to have health insurance, so students were asked  if they were covered under a parent’s 
coverage, school coverage, individual coverage, other coverage, or if they did not know how 
they were covered. The final question of the personal information section asked students “How 
confident are you in your ability to choose and use health insurance?” For this question, students 
were given four choices ranging from “Not Confident” to “Very Confident.”  

The second section of the pre-seminar survey was used to measure each student’s 
baseline knowledge of basic health insurance terminology prior to the seminar. This section 
consisted of six questions asking students to identify the best description of six basic health 
insurance terms. Each question related to one term and gave students the choice of three 
descriptions and a fourth option to choose if they did not know the correct answer. Students were 
asked to respond to the best of their ability and to respond accordingly if they did not know the 
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answer. One of the three descriptions was the correct description based on the definition found in 
the glossary of terms on HealthCare.gov and the other two descriptions were incorrect. For 
example, the first question read “Which of the following best describes a ‘premium?’” The 
answer choices from which to choose were “A more expensive health insurance plan,” “Amount 
an individual pays for an insurance plan,” “Reward for individuals who purchase health 
insurance,” and “Don’t know.” The other five questions were presented in a similar fashion and 
asked students to pick the best description of a deductible, copay, coinsurance, out-of-pocket 
maximum, and a network. When reviewing different health insurance plan design documents 
available to individuals, these were a few of the terms that occurred most often, thus the 
researchers deemed these terms most important to test and teach. 

When compared to the pre-seminar survey, the post-seminar survey was designed in a 
similar manner in an effort to be able to monitor changes in understanding of health insurance 
terminology and confidence in choosing and using health insurance. The first section was 
comprised of the same six questions regarding the same six basic health insurance terms that 
were tested on the pre-seminar survey. The only differences in these questions were the order in 
which they were presented and the order in which the answer choices were presented. For 
example, the question asking students to choose the best description of a premium appeared first 
on the pre-seminar survey and fourth on the post-seminar survey. The correct response for the 
question on the pre-seminar survey was the second choice, but the correct choice on the post-
seminar survey was the third choice. These changes in order were an attempt to better measure 
actual understanding and not the student’s ability to memorize the order of questions and correct 
responses. 

The second section of the post-seminar survey consisted of four questions meant to 
determine if there was a need for health insurance education at the college campus and if 
students believed the seminar presented was effective. The first question asked if participants had 
learned any of the six basic health insurance terms in any classes at the college in which the 
research was conducted. Literature suggests that health insurance education is important for 
college students prior to entering the workforce, but another question asked students how they 
felt about it, with four choices ranging from “Not important at all” to “Very important.” Using 
these two questions, an attempt was made to determine if there is a need for health insurance 
education at the college campus. The other two questions in this section asked participants how 
effective and worthwhile the seminar was for college students and how the seminar affected their 
confidence in choosing and using health insurance. If the responses to effectiveness of the 
seminar were very low, it would indicate that the information was presented poorly and the 
results would not accurately reflect the effectiveness of health insurance education on college 
campuses. 

Between the times when pre-seminar survey and the post-seminar survey were given, the 
main instrument of education was the seminar itself, presented via PowerPoint. The thirty minute 
presentation began with explaining why students need health insurance, followed by defining 
key insurance terms, and finally comparing plan types. Because it was hypothesized that most 
college students fail to understand the basics of health insurance, the seminar was designed to 
teach students these concepts at a high level rather than going into the many intricacies. This 
study theorized that this approach could help students compare the key components of health 
insurance plans and lead them to research the more detailed aspects of a specific plan design on 
their own. It was established early that the participants should not feel ashamed if they struggled 
with the terminology on the pre-seminar survey because that is what was expected. 
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Instead of immediately defining health insurance terminology for the students, a goal was 
to establish the importance of understanding the key concepts. As shown in a study by Dauner 
and Thompson (2014), many young adults believed they were wasting money on health 
insurance, so an effort was made to explain why it is a necessary investment. It was important to 
show students that insurance is meant to protect them from unexpected, high medical costs. 
Numerical examples were used to illustrate the difference in cost for common medical 
procedures with and without health insurance. During this portion of the presentation, students 
were briefly introduced to the Affordable Care Act and how it could affect them. By explaining 
the individual mandate and penalty fee for not having health insurance, it helped establish why 
everyone should purchase coverage. The presentation also highlighted the provision in the 
Affordable Care Act which enables young adults to stay on a parent’s plan until age twenty-six. 
This inclusion was influenced by a 1999 study by Lubalin & Harris-Kojetin which stated 
consumers want information about people like themselves. 

Before defining the key terms that were presented in the pre-seminar survey, students 
were shown a sample plan design in a fashion that was similar to how it would be presented 
when shopping for health insurance coverage. Although the numbers were used for illustrative 
purposes only, they were based on a real plan design found on the health insurance Marketplace 
website. The table included all six basic terms that students were asked to describe on the pre-
seminar survey. The six terms that were defined included: premium, deductible, copay, 
coinsurance, out-of-pocket maximum, and network. As the presentation progressed, each 
component from the table was defined in the context of health insurance and applied to a real-
world example outside of health insurance. It was believed that this would be an effective 
strategy based on a 2015 study which found presenting key terms in context, and organizing the 
information according to importance helped consumers make better decisions (Politi et al.). The 
order in which the terms were presented was based on importance and the fact that understanding 
some terms presented earlier were necessary to understanding terms presented later in the 
seminar. For example, the term deductible was introduced before the term coinsurance because 
coinsurance is often used once a policyholder reaches their deductible. 

After explaining the six basic health insurance terms, the presentation illustrated how 
these terms fit into the context of different types of plans. The students learned the basics of 
health maintenance organizations, preferred provider organizations, and high deductible health 
plans. The presentation compared the plan types to each other by showing some pros and cons of 
each. The researchers concluded the informational portion of the seminar by providing online 
resources to students who were interested in learning more about their own coverage. 
Participants 

Table 1 
Demographics 

 % Male % Female % Freshman % Sophomore % Junior % Senior 

% of Participants 67.7% 32.3% 22.6% 25.8% 22.6% 29.0% 
 

Table 2 
Student Health Insurance Coverage 

 Parents’ plan School coverage Do not know Total 

# of Participants 29 1 1 31 
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Chart 2 
Demographics by school of enrollment 

 
 

Results 
Demographics 
 At the informational seminar, 31 students were surveyed and educated about the basics of 
health insurance. The participants’ responses to basic demographic questions about gender, class 
status, coverage status, and school of enrollment are summarized in the two tables and chart 
above. 
 About two thirds of the participants were male. This result was somewhat expected 
because the majority of all students at the institution were male, although not at this high of a 
proportion (Fast facts, 2016). The participant group was split relatively equally amongst students 
of all academic class statuses, as shown in Table 1, with students from the senior class making 
up the highest percentage in attendance. Although this seminar was marketed and open to 
students of all academic years, the fact that students of all years attended in similar proportions 
indicated this is a topic of interest for students of all academic years. The slightly higher 
percentage of seniors in attendance could be attributed to seniors realizing they are closer to 
making health insurance decisions on their own. Based on the vast majority of students having 
health insurance through a parents’ health insurance plan, as shown in Table 2, it appears likely 
that these students might not be making health insurance decisions on their own. 
 In addition to the having health insurance coverage through a parent’s plan, the majority 
of students who voluntarily attended the seminar were also enrolled in the School of 
Engineering, Mathematics, and Science, making up 54.8% of the participants. At this institution, 
the actuarial science major is a part of this school, which could be driving this result. Because 
actuarial science students often work in health insurance after graduation, this could lead to an 
increased interest and awareness of the topic. Students enrolled in the School of Nursing and 
Health Sciences might also have some exposure to the topic in their careers, but this potential 
influence was not reflected in the small percentage of these students in attendance. There were 
no students present from the School of Education and Social Sciences. 
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 The pre-survey also included a question to measure self-efficacy among participants 
about making health insurance decisions. Students were asked, “How confident are you in your 
ability to choose and use health insurance?” Twenty-four students responded as being “not 
confident” or “somewhat unconfident” while the other seven students responded as being 
“somewhat confident” or “very confident.” 

Table 3 
Pre-survey terminology results 

# of Responses 
  

*Correct answer in italics 
      
1. Which of the following best describes a "premium?" 

  2 A more expensive health insurance plan 
   23 Amount an individual pays for an insurance policy 

  0 Reward for individuals who purchase health insurance 
  6 Don't know 

          2. Which of the following best describes a "deductible?" 
  23 Amount an individual must pay for health care before the insurer pays its part 

 3 Amount the insurer must pay for health care before the individual pays his/her part 
 3 Discount an individual receives from doctors because he/she has health insurance 
 2 Don't know 

          3. Which of the following best describes a "copay?" 
  1 Type of health insurance plan which allows young adults to split the cost of health insurance with family 

24 A flat fee that an individual pays for a health care service covered under his/her insurance plan 
 3 Amount the insurer pays every time an individual receives health care 
 3 Don't know 

          4. Which of the following best describes "coinsurance?" 
  3 A government subsidized health insurance plan which decreases costs for the individual 

 1 Insurance coverage provided by a large company 
  9 The percentage of cost that the individual is responsible for paying for a health care service 

 18 Don't know 
                

      
      
5. Which of the following best describes an "out-of-pocket maximum?" 

  3 A limit on the amount a doctor can charge an individual for an appointment 
 2 A limit on the amount the insurer will pay for an individual's health care in a single year 
 14 The most an individual can possibly pay for health care services in a year 
 12 Don't know 

           
6. In health insurance, which of the following most applies to a "network?" 

 13 Health care professionals that provide care at a lower price which was negotiated with a health insurer 
5 Hospitals that are owned by the same company 

  2 An online marketplace for individuals to shop for different health insurance plans 
 11 Don't know 
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Health Insurance Terminology Baseline 
 The second section of the pre-survey tested the participants’ understanding of basic 
health insurance terminology prior to the brief, informational seminar. Because the scores would 
not affect the students in any way, students were encouraged to respond “Don’t know” instead of 
guessing if they did not know the answer. Upon analyzing the pre-surveys, the results were 
consistent with our hypotheses in some ways but unexpected in other ways. Overall, 
performance on the health insurance terminology section was better than expected based on the 
fact that almost all students in attendance had health insurance coverage under their parents’ 
plan. Among the thirty-one participants, on average, students correctly answered an average of 
3.42 questions of the 6 questions. By using these baseline results, an assessment could be made if 
the informational seminar was effective in improving understanding of these terms by comparing 
these scores to scores on the post-survey. 

Chart 3 
Pre-survey terminology performance 

 
 
 Prior to the study, it was hypothesized that students studying actuarial science would 
have a better understanding of these basic health insurance terms, when compared to students of 
other majors. This disparity was expected because actuarial science students often have careers 
in health insurance and are exposed to this terminology in some courses at the university. At this 
university, actuarial science falls under the School of Engineering, Mathematics, and Science 
(SEMS), which could explain the results shown in Chart 3 above. SEMS students had a higher 
average score for five of the six questions and a higher average total score (4.06) than non-SEMS 
students (2.64). 
 Although overall scores for the group were higher than expected, the results show a 
significant drop-off in students’ understanding of coinsurance, out-of-pocket maximums, and 
networks when compared to their understanding of premiums, deductibles, and copays. Results 
from this sample, indicate there should be more of an effort to explain coinsurance, out-of-pocket 
maximums, and networks to college students. 
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Impact of Seminar 
 Students submitted their pre-surveys and then listened to a thirty minute informational 
seminar which explained the importance of health insurance, the meaning of each of the six basic 
health insurance terms, and some of the different types of health insurance plans. The first 
section of the post-survey, which was administered after the seminar, presented the same 
questions about health insurance terminology with the same answer choices, albeit, in a different 
order. The second section of the post-survey asked students to evaluate the importance of health 
insurance education on campus and the effectiveness of the educational seminar. By comparing 
the performance on the health insurance terminology section of the pre-survey with the 
performance on the post-survey, an effort was made to measure the seminar’s impact on 
students’ understanding of the terminology. 

Table 4 
Post-survey terminology responses 

 
Copay Network Deductible Premium 

Out-of-pocket 
Maximum Coinsurance 

Correct 29 29 29 31 30 29 
Incorrect/Did not know 2 2 2 0 1 2 
% Correct 93.5% 93.5% 93.5% 100.0% 96.8% 93.5% 
 As shown in Table 4 above, as a whole, participants identified the correct descriptions of 
copays, networks, deductibles, premiums, out-of-pocket maximums, and coinsurance with 
improved accuracy in the post survey. On average, students correctly answered 5.71 of the six 
questions. This increase from an average performance on the pre-survey of 3.42, indicated that 
students had an improved understanding of the six basic health insurance after listening to the 
thirty minute informational seminar. As researchers, this result achieved the goal of improving 
college students’ understanding of basic health insurance terminology. 

Table 5 
Change in individual performances 

Change Count 
Increase 25 
Decrease 1 
No change* 5 
*All "No change" results were perfect before and after 

 While some students still responded incorrectly or did not know the correct descriptions 
of the health insurance terms on the post-survey, almost all of the participants showed an 
increased understanding after the seminar when compared to their responses from the pre-survey. 
Six students did not increase their scores from the pre-survey, as shown in Table 5, but five of 
those students correctly answered all six questions on both the pre-survey and the post-survey. 
All five students who correctly answered all six questions in both surveys were students in the 
School of Engineering, Mathematics, and Science (SEMS), presumably actuarial science majors, 
so this was not a surprising result. 
A Need for Health Insurance Education in Colleges 
 When researching course offerings at local colleges and universities, no courses were 
found that provided students with a basic understanding of health insurance plans. Although 
there was no formal course at this university teaching students general concepts about their own 
health insurance, some students, especially those majoring in actuarial science, may have learned 
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some of the terminology in other courses. As shown in Table 6 below, about half of the students 
indicated that they had learned some of the terms in classes on campus. Not surprising was the 
result that of the 16 students who had learned some of these terms on campus, 12 students were 
from the School of Engineering, Mathematics, and Science, again presumably actuarial science 
students. 

Table 6 
Post-survey responses to “Have you learned any of these health insurance terms in classes at [this university]? 

  Yes No Total 
SEMS 12 5 17 
Non-SEMS 4 10 14 

Total 16 15 31 
 Based on this sample, half of college students lack available resources to be exposed to 
these terms in the classroom on their college campus. There seems to be a contradiction between 
the availability of this information to college students and the desire to learn more about this 
information, because 31 students voluntarily attended this seminar. In addition to using 
attendance to gauge interest in this topic, students were asked in the post-survey, “Do you feel 
that it is important that college students have some sort of health insurance education before 
entering the work force?” and all students in attendance responded with “somewhat important” 
or “very important.” If students truly believe this information is important for college students, it 
may be useful that an increased effort be made to educate students about this topic on college 
campuses. 
 If health insurance education was to become prevalent on college campuses, it must be 
done effectively by teaching students in terms to which they can relate. This informational 
seminar included real-world examples to illustrate the basic health insurance terms in a health 
insurance context and also a non-insurance context. On the post-survey, students were asked if 
the seminar was effective in providing worthwhile and important information for college 
students and all students responded either “somewhat effective” or “very effective.” Based on 
these results, it seems that students responded well to the format of the seminar. 

Chart 4 
Students’ responses to “How confident are you in your ability to choose and use health insurance?” prior to the 

seminar 

 
 

0
2
4
6
8

10
12
14
16
18
20

Not confident Somewhat
unconfident

Somewhat
confident

Very confident

N
um

be
r o

f P
ar

tic
ip

an
ts

 

Pre-survey 



 
 

265 
 

In addition to comparing scores from the health insurance terminology sections of the 
pre-survey and post-survey, students were asked about their confidence in their ability to choose 
and use health insurance before and after the seminar. Prior to the informational seminar, 
students exhibited low self-efficacy, as shown in Chart 4 above. A theory in this study is that by 
teaching students basic health insurance terms in the seminar they would report a higher level of 
confidence on the post-survey. As shown in Chart 5 below, almost all participants reported a 
higher level of confidence on the post-survey that followed the informational seminar. 

Chart 5 
Students’ responses to “How did this seminar affect your confidence in your ability to choose and use health 

insurance?” following the seminar 

 
 

Conclusions 
 As the health insurance industry continues to evolve with the implementation of the 
Affordable Care Act, consumers are expected to seek out resources on their own to make 
informed coverage decisions. Even though many college students realize the importance of 
health insurance education, the resources available to them are not as accessible and effective as 
they could be. Previous research has consistently found that many consumers lack the health 
insurance literacy to make value-based decisions about their own coverage and that educational 
programs can be an effective way to combat health insurance illiteracy. The purpose of this study 
was to determine if there is a need for increased health insurance education for college students 
and to evaluate the impact that even a brief health insurance seminar can have on health 
insurance literacy.  
 First, the baseline understanding of health insurance terminology amongst participants 
showed that students failed to understand some basic components of health insurance, especially 
coinsurance, out-of-pocket maximums, and networks. This lack of understanding could be a 
result of most students being covered under their parents’ health insurance plan, which was 
consistent with the findings of a previous study (Price, 2010). Second, when given the 
opportunity to attend an educational seminar teaching the basics of health insurance, students 
from the School of Engineering, Mathematics, and Science made up the largest portion of 
attendees. These students from the School of Engineering, Mathematics, and Science also 
exhibited a better understanding of basic health insurance terminology prior to the educational 
seminar. This could be attributed to actuarial science students having exposure to these terms in 
various courses. Third, a brief seminar explaining basic health insurance terminology using real-
world examples can be an effective tool in improving health insurance literacy among college 
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students. Such a seminar could be most effective when presenting students information that is 
understandable and applicable to people like themselves, as stated by Lubalin & Harris-Kojetin 
(1999). By comparing the results of surveys conducted before and after an informational 
seminar, the 31 students in attendance developed a better understanding of basic health insurance 
terminology necessary to choose and use health insurance. Based on this increase in 
understanding, students hopefully left the seminar feeling more confident in their health 
insurance literacy and possibly became motivated to explore other resources for more 
information. All students in this study believed that health insurance education was important, 
but only half of these students reported learning any of the basic health insurance terminology in 
a college course. All of these conclusions strongly support the need for implementation of brief 
health insurance seminars on college campuses for students wanting to understand the basics of 
health insurance. 
Shortfalls of the study 
 Although the informational seminar in this study was open to students of all years and all 
majors, the distribution of participants was not representative of the university’s overall 
demographics. For example, among the 31 students in attendance, not a single student was 
enrolled in the School of Education and Social Sciences. Similarly, the overwhelming proportion 
of participants from the School of Engineering, Mathematics, and Science, particularly those 
students studying actuarial science, may not represent the health insurance literacy of an average 
college student. Another shortfall of the study could have been the phrasing of health insurance 
terminology answer choices. Students were instructed to avoid guessing if they did not know the 
answer, but by being given only three possible answer choices, students may have been able to 
guess the correct description, thus not accurately measuring health insurance literacy. Finally, 
students were asked, “Do you feel that it is important that college students have some sort of 
health insurance education before entering the work force?” Students in attendance would be 
expected to respond in the affirmative to this question because they would not have voluntarily 
attended if they did not believe health insurance education was important. 
Suggestions for Further Research 
 After analyzing the results for this study, it is believe that expanding this research to a 
larger scale could provide interesting results. This study was conducted on a small scale at a 
university campus in western Pennsylvania, but administering the same informational seminar 
using the same tools on other campuses could bolster the credibility of this seminar’s 
effectiveness. Ideally, demographics for this study would be tracked in order to identify trends 
amongst students of different years and different majors. Second, if time allows, it would be 
interesting to observe how students performed on more complex measure of health insurance 
literacy. For example, asking students to describe basic health insurance terms in their own 
words or calculate cost sharing would eliminate correct responses based on random guessing. A 
better method to measure a student’s understanding and retention would be to administer the 
post-survey after more time had elapsed since the informational seminar. 
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Introduction 
Statement of the Problem 
 One in five high school students suffer from a mental disorder, yet only around 30 
percent will ever seek help (Herpertz-Dahlmann, 2013). The prevalence rates are between 12% 
and 23% and vary based on the diagnostic tool utilized. Mental health disorders are most 
prevalent in adolescents and young adults. The peak vulnerability for mental health issues falls 
between ages 16 and 24. This age range encompasses a majority of students who are attending 
secondary education institutes. Multiple studies have demonstrated that adolescents face stress, 
depression, and anxiety due to the hectic demands of school and life. Adolescents have the 
highest incident rates for many mental disorders, yet studies show they are less likely to seek 
help than any other age cohort due to stigmatizing views held by both the general public and 
other adolescents.  In order to combat this, better assess students who may be suffering from 
mental illness, and educate adolescents about mental health, a variety of programs have been 
developed and tested to determine their efficacy. However, in spite of this research, many state 
curriculums do not require for students to receive a comprehensive mental health education. 
 The Academic Standards for Health, Safety, and Physical Education (2002) by the 
Pennsylvania Department of Education is a document that states what public school students in 
Pennsylvania should know by the end of third, sixth, ninth, and twelfth grade. The document 
states, “School entities will use these standards to develop local school curriculum and 
assessments that will meet the needs of the students.” It is from this document that schools plan 
their health related curriculum. However, this document has not been revised since 2002. The 
document states, “By becoming and remaining physically, mentally, socially, and emotionally 
healthy, students will increase their chances of achieving to their highest academic potential”. 
These standards are lacking many pertinent topics relating to mental health. Topics such as 
depression and anxiety are not mentioned in these standards. The only mental health topics 
specifically mentioned are eating disorders.  

Literature Review 
Mental health education is vital for adolescents. This period of life is marked by physical, 

emotional, and cognitive development. These developmental milestones, as well as an increase 
in internal and external stressors can put adolescents at an increased risk for mental health issues. 
Studies have shown that educational intervention during adolescence can provide positive 
outcomes for students in the following respects: reducing stigma associated with mental health 
disorders, generating stress reducing coping skills, and giving students the resources they need to 
seek help with their mental health issues are just some of the topics covered in the contemporary 
literature (Schiller, 2014; Tacker, 2008). The literature discusses mental health literacy, the need 
for mental health education in secondary schools, the reasons why students do not seek help, and 
the efficacy of programs designed to increase the knowledge of mental health for adolescents. 
Mental Health Literacy 
 Mental health literacy is defined as the ability to recognize the symptoms and conditions 
of mental disorders, knowledge of risk factors, beliefs about causes, interventions, and 
knowledge about how to seek mental health information (Skre, 2013). Currently, there is a lack 
of information available about the national levels of mental health literacy in the United States. 
Furthermore as each states academic standards are independent of each other, there is little 
research on the efficacy of high school educational programs in promoting and teaching mental 
health literacy to adolescents.  
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 One study conducted in Virginia by Olsson and Kennedy (2010) attempted to measure 
the mental health literacy levels of secondary school students in a small town. The results for 
overall recognition of mental disorders were low, with only 27.5 percent of students recognizing 
anxiety and 42.4 percent recognizing depression. Unfortunately, the data generated by this study 
is hard to generalize due to the fact that education is non-uniform across the United States.  
 While research based in the United States is limited, there have been many studies 
conducted in other countries that examine mental health literacy amongst secondary school 
students. An analysis of relevant research conducted by Kelly (2007) showed that both 
adolescents and adults in Australia and Canada demonstrated low levels of mental health 
literacy. Around 50 percent of students surveyed were unable to recognize depression by reading 
a vignette containing common symptoms and traits of the disorder.  

The data from several studies has determined that levels of mental health literacy 
amongst secondary school students is low and affects how students perceive mental illness and 
their likelihood to seek help.  
Mental Health Issues and Adolescence 

Students in secondary schools are under large amounts of stress. The increased pressure 
to succeed in the classroom as well as participation in extracurricular activities requires students 
to be active for well over 8 hours a day. Studies have shown that high levels of stress in 
adolescents are correlated with the prevalence of anxiety and depressive disorders. As academics 
and extracurricular activities become increasingly important to students’ perceived ideas of 
success, they often lose time for leisure and relaxation. While potentially good for their academic 
careers, there are consequences to this lifestyle.  (Gott, 2003; Herpertz-Dahlmann, 2013; 
Kadzikowska-wrzosek, 2012).  
 Students who are overly stressed are at higher risk for developing mood and anxiety 
disorders. Mood disorders include depression and can affect the quality of life for those suffering 
from the disorder (Kieling, 2013). Depression and mood disorders can decrease the amount of 
enjoyment that adolescences experience and cause a plethora of physical effects. Lack of 
appetite, insomnia, headaches, pains and general feelings of being unwell are all associated with 
depression (DSM, 2013; Lewis, 2014). 
  In psychological terms, anxiety is defined as general or specific worry, unease, and 
anticipation of future events (DSM, 2013). Anxiety itself is not unusual for adolescents. The 
goals of doing well in school, managing extracurricular activities, and dealing with the social 
challenges of high school can be difficult for most adolescents and are accompanied by some 
levels of anxiety. However, when adolescents become unable to manage their anxiety and find 
that it persists even when stressors are gone, they may be suffering from an anxiety disorder 
(Lin, 2013; Schraml, 2011). Similar to depression, those suffering from anxiety may find it 
difficult to relax, find enjoyment from everyday activities, and suffer from physical symptoms 
(Schiller, 2014).  
 It is important to understand that while many adolescents may develop mental health 
issues, it is equally important to understand that many adolescents who are attending high school 
may be suffering from mental disorders that developed in childhood (Deighton, 2014). Attention 
deficit hyperactivity disorder (ADHD) is a common childhood mental disorder that often persists 
into adolescence and young adulthood and be worsened by the physical changes that occur 
during the transition from childhood to adolescence. Mood and anxiety disorders can often 
develop in childhood and become exaggerated by the new physical and social stressors that come 
along with adolescence. Puberty, the start of adolescence, causes the body to release hormones 
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that begin sexual maturation. These hormones affect more than just the development of sexual 
characteristics. In males, the increased levels of testosterone can lead to those adolescents 
suffering from behavioral disorders such as ADHD, becoming more confrontational and unable 
to regulate their emotional states (Schraml, 2011) In females, the release of estrogen and the 
beginning of the menstruation cycle can exaggerate moodiness and feelings of stress and anxiety 
(Heck, 2014; Herpertz-Dahlmann, 2013). 

Adolescence is considered to be the healthiest period in life. This is true when only 
considering physical ailments. The adolescence age cohort suffers from the lowest levels of 
debilitating and long-term illness (Herpertz-Dahlmann, 2013). Teens are enjoying the peak of 
their physical fitness and the beginnings of social autonomy. Even with these facts considered, it 
is detrimental to ignore the psychological problems that affect adolescents. These problems are 
often cyclical in nature. Stressors in life can lead to the development of a disorder, then the 
increased stress of attempting to cope with a disorder can further disrupt an adolescents’ life. 
This cycle can often repeat multiple times without professional intervention.  Beyond having the 
highest prevalence rates for mental illness, teens suffer from the stigma that is attached to mental 
illness. This stigma can be as crippling as the disorders themselves and lead to the avoidance of 
seeking help (Rose, 2007). 
The Stigma of Mental Illness and Seeking Help 

 Although studies have determined that 20 percent of adolescents will suffer from a 
mental illness, studies have also shown that the percentage of adolescents that will seek help is 
shockingly low (Gulliver, 2010). Contemporary studies have determined that in adolescents 
suffering from severe depression or anxiety, only 20 to 30 percent have ever sought help in 
dealing with these issues (Bowers, 2013). A systemic review conducted by Gulliver (2010) 
determined the main reasons that adolescents report for not seeking help when suffering with 
mental illness. The top reason was the aversion to perceived stigmatizing attitudes towards 
mental illness. The next most common reasons for not seeking help can be considered even more 
concerning than the first. Teens report that issues of confidentially and being unable to identify 
when their symptoms were abnormal as the second and third most common response 
respectively (Gulliver, 2010; Nunes, 2014; Tegethoff, 2014). Students mentioned within these 
top three reasons that they would prefer to be self-reliant, lacked access to professional care, and 
said they’d feel uncomfortable talking to a professional about their issues. These studies show 
that adolescents are uninformed when it comes to their own mental health and also lack 
knowledge of the resources available to them.  
 In regards to stigmatizing attitudes towards mental illness, adolescents have negative 
views towards mental illnesses and those suffering from them. A study conducted by Rose 
(2007) analyzed the terms used by adolescents to label and describe mental illness. Many of the 
terms were negative or derogatory in nature. Some of the most common responses from 
adolescents to describe those suffering from mental illness were: “nuts”, “psycho”, “disturbed”, 
“scary”, “violent”, and “freak”. These terms demonstrate that adolescents view those suffering 
from mental illness as being: negative, violent, unstable, and lonely. 
 Negative attitudes towards those with mental illness are not set in stone. Through 
educational interventions, discriminatory and stigmatizing attitudes and beliefs can be changed. 
A study by Giannakopoulos (2012) examined discriminatory attitudes held by adolescents 
towards those with mental illness living in their communities. The survey results showed that a 
majority of students interviewed had discriminatory attitudes towards those with mental illness. 
When the students were assessed for their general knowledge of mental illness, it was found that 
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many students had misunderstandings and misconceptions of mental illness and the associated 
symptoms. The study also involved an educational session, after which the students were 
retested. The new scores demonstrated that this educational session was able to significantly 
increase the students’ knowledge about mental illness and also decrease discriminatory attitudes 
towards those suffering from mental illness. 
 More evidence for the stigmatizing beliefs and attitudes that adolescents have towards 
those suffering from mental illness comes from a study by Economou (2012) in which 
adolescents’ perceptions of those suffering from schizophrenia were examined. The results of the 
study showed that students held very stigmatizing beliefs of those who suffer from 
schizophrenia. The study demonstrated that an educational intervention could improve students’ 
attitudes towards those with schizophrenia. 
Assessment  

One of the major concerns involved with adolescents is the reliability of self-reports in 
helping to identify those who may be suffering from mental illness. However, recent studies have 
identified several valid methods to utilize self-report in a clinically reliable manner. A recent 
study by Patalay (2014) examined the clinical validity of the Me and My School Questionnaire. 
This questionnaire was designed as a mental health measure for children and adolescents. The 
Questionnaire aims to measure emotional and behavioral difficulties of children. The data 
showed that this questionnaire is clinically valid in determining emotional and behavioral 
difficulties. This questionnaire can be used to identify children and adolescents who may be at 
risk for more severe problems and help in them receiving the help they need. 

Another way to assess students’ mental health is the Strengths and Difficulties 
Questionnaire (SDQ). He (2013) conducted a study to assess the validity of this measure. Unlike 
self-report measures, the SDQ is a parent report measure. While the conclusions determined that 
the SDQ is clinically valid, they also showed that parents are less likely to report emotional 
issues in male children and less likely to report hyperactivity issues in female children. These 
conclusions demonstrate that the SDQ is more effective when used in combination with self-
report measures.  

Assessment is only one facet of mental health education. There are many programs 
designed specifically to teach adolescents about mental health. These programs are classroom 
based and target the physical, emotional, and social issues facing teens and adolescents. Studies 
and assessments have demonstrated the efficacy of these programs with respect to increasing 
general knowledge and self-knowledge in respect to mental health as well as many other factors 
(Skre, 2013; Wyn, 2000). 
Educational Intervention 
 Studies have demonstrated the efficacy of programs designed to increased student 
knowledge of mental health and reduce the stigma students attach to mental illnesses and those 
suffering from them. The data from these studies demonstrates that a variety of programs show 
efficacy in improving student knowledge about their own mental health and the topic in general, 
as well as decreasing stigma associated with mental illness. However, these studies have all been 
short term and have not been able to demonstrate the possible efficacy of long-term educational 
interventions (Sakellari, 2011; Wei, 2013). 

One such program is the MindMatters program, which is a national mental health 
program used in the Australian school system (Wyn, 2000). The goal of this program is to create 
school environments that are conducive to producing psychosocial competence and well being 
for students. The framework of this program provides basic mental health education to the 
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general student population and also has more resources available for those students who need 
further intervention. Additionally, this program integrates mental health education for teachers as 
well. Having teachers become more knowledgeable about mental health creates an atmosphere 
where students feel more comfortable coming forward with their issues. Teaching the students 
about mental health is a good first step, but the goal should be to create a whole school approach 
to mental health. Having a school wide focus on mental health aids in reducing the stigma that 
accompanies mental illnesses. The merit of this program comes from the fact that it has been 
rigorously tested and been determined to be effective and is still currently implemented in the 
Australian school system (Wyn, 2000). 
 A classroom-based program, MasterMind, takes the basic format for a health education 
class and simply substitutes mental health education for physical health education (Tacker, 
2008). This low-cost, easy to implement, six-week program has three main goals: create a safe 
environment for students to discuss mental health, increase student awareness about mental 
health issues, and provide students with the tools necessary to develop and maintain good mental 
health. This program is designed to target issues facing adolescents ages 12-18, in middle and 
high schools. The topics covered include: emotional troubles, self-esteem, depression, suicide, 
relationship, and more. These topics were chosen to address the top mental issues facing 
adolescents and reflect what issues school officials, administrators, and teachers all reported as 
being important to adolescents in high school. The results of the program have demonstrated 
increased knowledge about mental illness and increased knowledge about available resources for 
those suffering from mental illness. Students showed a 13.3% increase in the ability to identify 
coping mechanism for emotions, a 20% increase in ability to identify supportive resources, a 
23.3 % increase in the ability to recognize depression, and a 16.7% increase in the ability to 
identify proper actions to take if they suspect someone is at risk for suicide. This program and 
the study conducted with its initial implementation have demonstrated that a classroom based 
intervention for mental health has the ability to meet students’ needs in regards to mental health 
(Tacker, 2008). 
 A recent study conducted by Schiller (2014) examined the efficacy of provided German 
ninth graders with an educational booklet about depression in regards to increasing student 
awareness and knowledge about the disorder. The booklet covered a wide range of topics, 
including: depression as a disorder, symptoms, treatments, causes, and more. In total, data was 
collected from 628 students. The result showed significant improvement in knowledge about 
depression. Result from the pretest had students averaging about 50 % on a general knowledge 
test about depression. After the booklet was distributed, these scores rose to upwards of 90%. 
Even after a month had passed, follow up scores were still around 70 to 80%. The results of this 
study demonstrate that even minor educational interventions can have a profound effect on 
students in regards to mental health. Simply providing educational resources can empower 
students to learn more about their mental wellbeing and give them the tools necessary to 
maintain good mental health. 
 Research Questions and Study Rationale 
 The following research aims to answer several questions relating to the topic of mental 
health education within the state of Pennsylvania. The main question that this research attempts 
to answer is, “What are former Pennsylvania high school students perceptions of their mental 
health education?” There are many other questions that this research attempts to answer in 
addition to the above question: “What do former Pennsylvania high school students know about 
mental health?”, “In regards to what they know about mental health, where did they learn it?”, 
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and “Is there a correlation between students’ perceptions of mental health education and their 
levels of mental health literacy?” 
 Answering these questions will provide invaluable information into the efficacy of the 
state’s ability to educate its students on the topic of mental health. Furthermore, this research will 
provide insight as to how this current generation of students seeks out information outside of the 
classroom. The information gathered could be utilized in developing supplemental resources for 
students seeking more information about mental health and mental illness. The research can also 
gauge which topics are perceived as being relevant to adolescences, specifically those who have 
already completed the high school experience and moved onto an undergraduate level of 
education. 
Hypotheses 
 As the state of Pennsylvania does not mandate comprehensive mental health education 
for students in secondary school, it is possible to hypothesize that both students’ perceptions of 
their education and their levels of mental health literacy will vary greatly throughout the sample. 
While some schools may simply teach the minimum required by the state standards other schools 
may offer more information within health classes or offer sections of psychology classes that 
other schools do not. One major predication is that the research will show that a majority of 
students have gathered information about mental health and mental illness from sources other 
than their high schools. 

Methods 
Participants 
 Using a sample of convenience, 115 first year college students were solicited from a 
selection of first year classes to voluntarily participant in the study. 100 students met all criteria 
for eligibility to complete the study. Students under the age of 18 were excluded from the study, 
as were students who had not completed all four years of high school and graduated within the 
state of Pennsylvania.  
 The sample included 53 females and 47 males with ages ranging from 18 years old 
(n=80), 19 years old (n=17), or other (n=3). Students identified as being a member of the 
university honors program (n=40) or not being a member of the honors program (n=60). 58 
students responded that they personally knew someone suffering from a mental illness, 39 
responded that they did not personally know someone suffering from a mental illness, and 3 
participants elected not to respond to this question. In regards to their high school education, 84 
participants reported attending public school, 10 reported attending private school, and 5 
reported attending charter school, while 1 participant elected not to answer.  
Measures 
 Each participant completed a survey containing 3 distinct parts: a demographic form, 
measure of perceptions of mental health education, and a measure of mental health literacy. The 
demographic questionnaire included screening questions to ensure that participants were 
qualified to complete the study. 
 Perceptions of Education. Student’s perceptions of the mental health education received 
during high school were measured by completion of a 7 item self-report questionnaire. The items 
are answerable on a 5-point Likert type scale ranging from “Strongly Disagree” to “Strongly 
Disagree” Scores from each question are summed together to reach a score ranging from 7 to 35, 
with higher scores indicating a more positive perception and lower scores indicating a more 
negative perception.  Reliability testing for this scale resulted in an alpha of .761. 
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 Mental Health Literacy. Student’s knowledge of common mental health topics was 
assessed through completion of a 12-question test. The test was composed of two parts: part one 
was aimed at testing students ability to recognizing mental illnesses based on symptoms 
presented in two short vignettes, and part two was aimed at assessing student’s mental health 
literacy by having them answer 10 true/false questions which covered a variety of mental health 
topics. Reliability testing for this scale resulted in an alpha of .513. 
Research Design 
 This research project was non-experimental in nature, with the goals of the research 
aimed at gathering descriptive information and calculating the correlation between mental health 
literacy and perceptions of mental health education. Therefore, any results from this research 
should not be interpreted as causal but instead as demonstrating that a relationship exists between 
the two variables in question. 
Procedures 
 Prior to the start of this study, approval to conduct the study was obtained from the 
Institutional Review Board at Robert Morris University. Participants were asked to complete a 
single survey during the middle of their first semester of college. Participants were informed that 
all information would be kept anonymous and confidential and that they were free to withdrawal 
from the study at any point in time. Due to issues relating to mental health being addressed 
within the survey, information about the university counseling center was provided to all 
participants. 

Results 
 Cronbach alpha reliability coefficients were computed for both the students’ perception 
scale and the mental health literacy scale. Internal consistency for the perceptions scale was .761 
and the internal consistency for the mental health literacy scale was .513. A possible explanation 
for why the internal constancy of the mental health literacy scale was low is that the general 
topic of mental health covers a vast number of issues and topics; therefore students may have 
been more knowledgeable about certain subject than others, thus creating a disparity.  
  Correlation coefficients were calculated between the total scores of each scale in order to 
determine to what extent scores on the perceptions scale and mental health literacy scale were 
related. A correlation coefficient of r=. 239 with a significance of p= .017 was the result of 
correlating the two scales. This accounts for approximately 4.9% of the variance. 
Students’ Perceptions 
 The mean score for the student’s perceptions scale was 25.68 out of 35, with a range from 
15 to 33. When converted to a scaled score out of 5, the average becomes 3.67. This score 
demonstrates that students generally have a slightly positive perception of their former mental 
health education. However, examining each question individually revealed a trend amongst the 
responses. Question 4 “Topics were covered in depth” had a mean of only 2.9 and question 7 
“There should be more mental health education in PA high school” had a mean of 4.33. These 
two scores help to demonstrate that students who have completed high school within 
Pennsylvania feel that the mental health education they received was insufficient and that there 
needs to be more emphasis placed on it.  
Mental Health Literacy 
 The mean score for the mental health literacy scale was an 8.36 out of a possible 12 
points with a range of 3 to 12. To put in into percentages, the average score would fall at a 70% 
and the range would be from a 25% to a 100%.  
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Sources of Knowledge 
 As part of the demographic information collected, participants were asked to identify 
where they had learned about mental health issues. 50% reported learning about these topics in a 
health class, 19% reported learning about these topics in a psychology class, 28% reported 
learning about these topics in both health and psychology classes, and 3% reported that they had 
no classroom exposure to topics relating to mental health. 
 Participants were also asked to identify any sources outside of the classroom from which 
they learned about mental health issues. In total, 91% of participants reported learning about 
mental health from a source other than their school. 45% reported learning from television, 59% 
reported learning from a website, 36% reported learning from a book or educational pamphlet, 
and 56% reported learning about mental health from their family or a friend 

Discussion 
 In order to provide the necessary education for high school students, it is important to 
understand their perceptions and knowledge. Furthermore, it is important to understand where 
students are currently seeking out this information, be is inside or outside of a formal school 
setting. This study set out to explore the perceptions of former Pennsylvania high school students 
towards their prior education, collect data which reflects these students mental health literacy, 
and gain insight as to where students are learning about these topics.  
Student Perceptions 
 The results of this study showed that overall students had a slightly positive perception of 
their previous mental health education. Students reported that this education was beneficial to 
them and that it helped them learn what resources were available should they need to utilize 
those resources. However, the results also revealed that students believe that there should be 
more mental health education made available to current and future high school students and that 
topics need to be covered more in depth and not just superficially. When prompted to list any 
topics that were covered during their formal mental health education, the majority of students 
listed eating disorders, depression, and drug use. However, when prompted to choose from a list 
of topics as to which they believed should be covered, a disparity occurred. A majority of the 
participants responded that topics such as relationships, suicide, anxiety, and stress should be 
covered within a high school education.  
Student Knowledge 
 The results from measuring students’ levels of mental health literacy were varied. Some 
students demonstrated excellent levels of mental health literacy, demonstrating an understanding 
of symptomology in identifying disorders and understanding basic concepts within risks and 
treatment. Other students demonstrated much lower levels of mental health literacy. While an 
impressive 97% of participants were able to correctly identify depression based off symptoms 
presented in a vignette, only 45% of participants could correctly identify schizophrenia from a 
vignette. Only 19% of students were correctly able to understand that some emotional fluctuation 
is normal. Perhaps most importantly, only 44% of participants understood that medications 
couldn’t cure mental illness. This information is not so specialized that expecting students to 
have knowledge of it is absurd. This information is relevant to all people, especially those in 
such a vulnerable and stressful age cohort. Furthermore, the mixed results reflect that some 
students are receiving a better education than others. Since the state standards do not mandate 
mental health education, it is apparent by the results that some school are closely following these 
standards, while others are going above the standards to provide students with comprehensive 
mental health education. 
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Sources of Knowledge 
 With the academic standards not mandating mental health education and the fact that 
information is so widely available online, it is not surprising that so many students have reported 
learning about mental health issues outside of the classroom. However, the issue arises when the 
quality of this information is put into question. While there are many websites that contain valid 
and well-researched information about mental health issues, there are an equal if not greater 
number of websites that promote misinformation based on little to no research. The same issue 
pertains to family and friends. While a family member or friend may have the best intentions in 
their advice giving, it is difficult to say whether they are actually promoting misinformation or 
not. The same issues exist for television. Television programs often overdramatize mental health 
issues for entertainment purpose and can therefore perpetuate stereotypes and misinformation. 
Watching House does not make someone and expert in medicine, or does watching any other 
programs make someone an expert in mental health. 

Limitations 
 One of the major limitations of this study is that fact that all data was collected from a 
single undergraduate institution. The results may have varied if the data had been collected from 
another institution or from several institutions.  Due to limitations and legal liabilities, data could 
not be collected from students who are currently in high schools; therefore the data collected and 
utilized in this research may not generalize to high school students.  Sample size also presented 
limitations, with a total of only 100 participants, there may have not been enough power to detect 
certain trends in the data that otherwise may have shown up with a large sample. The study also 
relied on students recalling information that they were exposed to two to three years ago. 
Therefore, students who performed poorly on the mental health literacy scale may have done so 
because they forgot information, not because they were never taught it in the first place. This 
also may have affected the topics that students reported learning. Students may have only been 
able to recall a specific topic of interest instead of the vast number of topics that may have 
actually been presented. 

Recommendations for Future Practice 
 Based off the data collected and an examination of the current academic standards, it is 
recommended that the Pennsylvania Department of Education look into revises their standards to 
include mandatory mental health education within secondary schools. The data demonstrates that 
former students felt that topics were not covered in enough depth and that there needs to be more 
mental health education available. One possible may to incorporate mental health education 
would be to add certain topics to the standards of health education. Students within Pennsylvania 
are already mandated to attend health classes during their time in secondary school. Therefore 
this would be a seamless way to have this information disseminated to students without the need 
of introducing new classes. Health and fitness teachers should be more than qualified to teach the 
material, as they already teach human growth and reproduction without advanced degrees in 
biology. However, if teachers demonstrate unease with teaching certain subject, schools to look 
into bringing in outside speakers as many of them already do to cover topics such as rape and 
sexual assault. 
 A second proposal, which should be taken into consideration as a supplementation to the 
first, not an alternate replacement, is the idea of working with experts in the field of mental 
health and education to create supplementary sources of information for students that will 
contain reliable and valid information. Students spend a huge amount of time online. The state of 
Pennsylvania should look into creating a state run website that can provide relevant information 
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about mental health issues to students who wish to find it. This is hardly an implausible feat, as 
the state already runs several websites.  
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Abstract 
One of the main concerns for any professional sports league is the maintenance of competitive 
balance, which is a measure of the equality among the teams in a league. Many leagues have 
attempted to improve competitive balance through the implementation of a team salary cap. A 
salary cap is a limit on how much a team can spend on all of its players. Major League Baseball 
is the only major professional male team sports league in North America yet to implement a 
salary cap. For this research, the effects of implementing a salary cap on the competitive balance 
in Major League Baseball was analyzed. By creating a model based on the statistics from the last 
18 seasons, the effectiveness of a team salary cap was tested by comparing the competitive 
balance measurements from a hypothetical salary capped league model versus the competitive 
balance measurements of the model without the cap. 
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Introduction 
In professional sports leagues of the modern day era, numerous strategies are in place to 

regulate player salaries. One of the most notable and controversial is the salary cap. Salary caps 
attempt to keep teams on equal financial ground by limiting spending on players. Since the idea 
rose to prominence in the 1980s and 1990s, most of the leagues in North America have chosen to 
implement a salary cap, with the only exception being Major League Baseball. Salary caps can 
come in a variety of forms, but the overall goal remains the same: to improve the competitive 
balance of the sports league. Competitive balance refers to the measure of how well the teams in 
a league are able to remain viable competitors as to keep fan demand for the sport at an optimum 
level (Sanderson & Siegfried, 2003, p. 256). In the sections that follow, this research project will 
be developed in several steps. First, the different salary caps will be described in detail, along 
with how the professional sports leagues in North America have implemented them. This will be 
followed with an explanation of the importance of competitive balance and the various methods 
to measure competitive balance in professional sports. The methodology for this research to find 
the effectiveness of a team salary cap in Major League Baseball will then be laid out.  Next, the 
simulation model used to compare a salary cap versus no salary cap will be described. At this 
point, multiple competitive balance measurements of the models with and without a team salary 
cap will be developed. Lastly, the results of the competitive balance measurements will be 
examined to determine if a team salary cap would prove effective in improving the 
competitiveness of the league. 
Overview of Salary Caps  

 In professional sports, a salary cap is the limitation on the amount of money that can be 
paid to the players by a team (Dietl, Franck, Lang, & Rathke, 2012, p. 307). This cap typically 
does not apply to individual athletes, but rather works on the team level to ensure consistency on 
total team salaries around a league. Salary caps can take on different forms depending on the 
league, but most work in roughly the same way. Most professional team sports leagues in North 
America have implemented a salary cap already, except for Major League Baseball, which uses a 
luxury tax. The main purpose of a salary cap is to increase the competitive balance of the league. 
While the importance of keeping teams competitive is not questioned, the best way in which to 
do so provides most of the discussion in regards to a salary cap. 

Salary caps are typically denoted as either a “hard” cap or a “soft” cap (Levine, 1995, 
245). A “hard” cap is one in which a limit is denoted by the league, usually as a percentage of 
league income, and the limit cannot be breached (Staudohar, 1998, p. 4, 7). Doing so causes the 
league to take action against the team until the issue is resolved (Levine, p. 273). On the other 
hand, a “soft” cap follows the same format, with the exception being that there are special 
circumstances in which a cap can be broken legally (Levine, p. 246). Due to this, salaries tend to 
be lowest in leagues with a hard cap compared to leagues with a soft cap or luxury tax, as can be 
seen comparing the National Football League (hard cap) salaries to National Basketball 
Association (soft cap) or Major League Baseball (luxury tax) salaries (Lawler, 2000, p. 3-4).  

 Another common strategy to limit the team expenditures is the luxury tax. A luxury tax 
is a system in which teams that surpass a specified salary level are taxed on the amount by which 
they exceed the specified amount, with the taxes being redistributed among the smaller teams 
(Dietl, Lang, & Werner, 2010, p. 41). While generally considered less effective than a salary cap, 
a luxury tax does help redistribute resources to smaller teams, in theory, helping them become 
more competitive as a result (Dietl, Lang, & Werner, p. 48). However, the luxury tax system can 
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also make smaller teams lazy, as they can rely on the luxury tax payments to turn a profit, despite 
spending little money and performing poorly as a team (Golden, 2011, p. 126). 
Salary Caps in North America 

There are four major professional male team sports leagues in North America: Major 
League Baseball (MLB), the National Football League (NFL), the National Basketball 
Association (NBA), and the National Hockey League (NHL) (Zimbalist, 2010, p. 17-18). All 
four of these leagues have a salary cap or a similar system in place (baseball’s luxury tax). 
However, the ways in which these salary caps are implemented are quite different. 
The Salary-Capped Leagues 

The first of the four leagues to implement a salary cap was the NBA. Put in place in 
1984, the NBA set the maximum on the amount that each team could spend on all of its players 
at $3.6 million (Foraker, 1985, p. 157). However, the cap is able to be broken in the NBA under 
certain conditions. (Staudohar, 1998, p. 4). One of these rules, commonly referred to as the Larry 
Bird Exemption, was put into place so that teams could keep their superstars without having to 
worry about exceeding the cap (Totty & Owens, 2011, p. 47). This salary cap system is often 
considered a “soft” salary cap due to being able to surpass the cap. Since teams can break the 
salary cap, a luxury tax was put in place in 1999, which sets a 100% tax on any amount that 
exceeds a certain figure above the salary cap (Dietl, Lang, & Werner, 2010, p. 42). 

The second league to implement a salary cap was the NFL. First implemented in the 1994 
season, the cap was set up as 64% of a team’s revenue (Staudohar, 1998, p. 7). This cap is 
considered to be a “hard” cap, as the teams cannot exceed the cap without paying a penalty 
(Totty & Owens, 2011, p. 47). However, the teams are able to exceed the cap by paying players 
through things such as bonuses, which do not count toward the cap (Staudohar, p. 7). The NFL 
has also enacted a team salary floor, which is between 80-90% of the salary cap, thus keeping 
teams from underspending (Golden, 2011, p. 141). 

The third league to implement a salary cap was the NHL. The issue of a salary cap first 
came up during the 1994-95 lockout, but a salary cap was not implemented before play was 
resumed (Staudohar, 2005, 27). A second lockout occurred a decade later during the 2004-05 
season, which resulted in the entire season being canceled (Levine, 2011, p. 730). Following the 
lost season, the NHL implemented a salary cap for the 2005-2006 season (Staudohar, 2005, 27). 
This cap is similar to the one found in the NFL in that it is a “hard” cap (Levine, 2011, p. 740). 
Major League Baseball Version 

Unlike the other three leagues, the MLB does not have a true salary cap (Totty & Owens, 
2011, p. 46). The talk of a salary cap in the MLB was first discussed after the players’ strike that 
resulted in the cancellation of the end of the 1994 season and World Series; however, most 
owners and players were adamantly opposed to it (Staudohar, 1998, p. 9). In its place is a luxury 
tax system. While few teams have actually been forced to pay this luxury tax, the Yankees are an 
exception having paid the luxury tax every season since it was reinstated back in the 2003 season 
(Ajilore & Hendrickson, 2007, p. 4).  
Competitive Balance 

The driving force behind implementing salary caps in the professional sports leagues is to 
improve competitive balance. Competitive balance is a key economic component of professional 
sports.  The premise is increased competition will bring more fans to games (Owen, Ryan & 
Weatherston, 2007, p. 289-290). This is best described by Rottenberg, who states that 
“competitors must be of approximately equal ‘size’ if any are to be successful” (1956, p. 242).  
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Components of Competitive Balance 
 In a league without regulations, many inequalities could exist, which might harm the 
nature of the sport. The most prevalent is market size. In most leagues, the teams in a larger city 
have more resources at their disposal, which allows them to compete at a higher level than small 
city teams (Kesenne, 2006, p. 41). This is especially seen in MLB, where revenue comes mostly 
through local sources, meaning that larger markets will make more money (Einolf, 2004, p. 128-
129).  
 However, numerous other factors contribute to balance issues. The development of talent 
is also important, especially in baseball since tens of millions of dollars are spent in Minor 
League programs (Zimbalist, 2010, p. 18-19). The types of technology and the training facilities 
also contribute to balance, as teams with better equipment can field stronger, better prepared 
teams (Sanderson, 2002, p. 207). Lastly, the number of teams in a league can also contribute to a 
league’s balance, because more teams can help redistribute resources among the league, as seen 
during the two team expansion of the MLB in the 1990s (Schmidt, 2001, p. 21). 
Measurements of Competitive Balance 
 There are various methods used in literature to calculate competitive balance. The most 
common method is computing the standard deviation of winning percentages among all major 
league teams (Humphreys, 2002, p. 133). This can be further broken into the winning 
percentages of a single season and over multiple seasons (Butler, 1995, p. 47). The main 
downside to using standard deviations is that it does not specify who is winning and losing, and 
numerous outside factors can contribute to unusual single season standard deviations (Larson, 
Fenn, & Spencer, 2006, p. 377). 
 With this in mind, new alternatives to win percentage have been on the rise. One such 
method is the Herfindahl-Hirschman Index, is an economic equation used to measure the 
distribution of market shares among its entities (Owen, Ryan, & Weatherston, 2007, 290). In 
regards to sports, using the Herfindahl-Hirschman Index as a measure of market share of wins 
helps predict the competitive balance, where an index near 1 means most of the games are won 
by only a few of the teams, and an index near zero means the distribution are wins are spread 
much more evenly among many of the teams (Owen, Ryan, & Weatherston, 291). The main 
downside to this measurement is that the index does not translate well once the number of teams 
is changed. As a result, comparing leagues with different numbers of teams can be difficult using 
this index (Fort & Lee, 2007, p. 520). 
 Another common measure is the Gini Coefficient, which is an economic measure of 
inequality (Schmidt, 2001, p. 22). This index gives a measurement of the equality of wins over a 
time period, and is designed to make it is possible to compare leagues with different numbers of 
teams (Schmidt, p. 23). This is useful when comparing the competitive effects of adding more 
teams in a league, such as when the MLB expanded in the 1960s and 1990s (Schmidt, p. 26). The 
main problem with the Gini Coefficient is it has trouble accurately depicting very unbalanced 
leagues. Since no single team is ever likely to win all their games, the highest bounds of the Gini 
Coefficient must be lowered with regards to sports (Larsen, Fenn, & Spenner, 2006, p. 378).  
 While these measurements do provide a strong sense of equality, they do lack in one of 
the most important aspects from the fan’s perspective: playoff contention (Kaplan, Nadeau, 
O’Reilly, p. 172). This flaw in competitive balance is best accounted for in the Hope Statistic, 
which accounts for fan reaction to a team’s performance (Kaplan, Nadeau, O’Reilly, p. 173). 
Under this measure, competitive balance is measured for individual teams based on how close 
they are to staying in the race for the playoffs (Kaplan, Nadeau, & O’Reilly, p. 174). This 
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measure allows teams which finish somewhat near a playoff spot to contribute to the competitive 
balance to a higher degree than teams which are far from the playoffs, even when they have 
similar records (Kaplan, Nadeau, & O’Reilly, p. 179). It is worth noting that competitive balance 
is somewhat subjective, as its importance may vary among different fans (Fort, 2003, p. 280). 
The literature also notes that while most fans are aware of competitive balance issues, they will 
still remain loyal to a favorite team (Richards, 2003, p. 309). 

With the importance of competitive balance in mind, different salary cap structures based 
on how well they can increase competitive balance will be examined. Since MLB does not use a 
salary cap, the impact of implementing a salary cap on the competitive balance in MLB will be 
examined.  Several methods described above to measure the competitive balance of MLB with a 
modeled salary cap will be used, and compared to the competitive balance in MLB’s current 
state. 

Methodology 
To test the effectiveness of a salary cap in the MLB, a model of the league using 

historical data was developed and simulations on this data were run to examine the effects a 
salary cap on competitive balance. To create such a model, statistics from each team were used 
over enough seasons to create a statistic for win percentage. The mean and standard deviation of 
this statistic was then computed for each team in the league. 

For this research, 18 years of data was gathered on the thirty teams in Major League 
Baseball. This ranged from the 1998 season to the 2015 season. The reason for choosing 18 years 
was based on the last time two new expansion teams were added, which was 1998.  Since then, 
the number of team in MLB have remained the same.  Although no new teams were added since 
1998, the movement of the Montreal Expos franchise to Washington, D.C. did occur within those 
18 seasons, specifically between the 2004 and 2005 seasons. Since they are technically the same 
franchise, the statistics for both the years in Montreal and in Washington, D.C were used. A wide 
range of team data was collected, including hitting, pitching and salary data. All data collected 
was on a team basis; as such, no individual player statistics were used for the purpose of the 
research. 

Most data was obtained from BaseballReference.com, an online encyclopedia site which 
contains massive amounts of baseball statistics and facts. The only data not coming from this site 
was the opening day salary statistics.  These were obtained from stevetheump.com/payrolls, 
which consolidated the data it collected from numerous MLB reports over the 18 seasons into 
one webpage. 

Various assumptions were used in this model. First, all 30 teams are used for each year of 
data. Second, teams remain in their current city. While teams occasionally move from one city to 
another, changing cities could mean a difference in how a team performs, which would make 
historical data ineffective for predicting future statistics. However, teams moving to a new city 
during the time frame of this study were still included in the model under the same franchise. 
Likewise, other important changes, like a change in division, name, or stadium, were included in 
the historical data from which data was collected. The only change in division seen over the last 
18 seasons was the 2012 move of the Houston Astros from the National League Central Division 
to the American League West Division. After this move, each of the three divisions in the two 
leagues had equal amounts of teams at five each. It is assumed that in future years, the current 
setup of the divisions remains the same as the 2015 season. This is important for deciding which 
teams have a chance of reaching the playoffs, which is an important component of one of my 
measurements of competitive balance. It is also worth noting that numerous teams received new 
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stadiums over the 18 seasons of data consulted. While it is assumed that new stadiums will 
continue to be built over the next few decades, it is assumed that changing stadiums has a 
marginal effect on the statistics used in this model. 

Furthermore, numerous assumptions were made with respect to the way the game is 
played. First, it is assumed that no major rule changes are made during the course of the 
simulated seasons. A major rule change would be any alteration that changes the way the game is 
played. Some examples might be the addition/removal of the designated hitter from lineups, the 
height of the pitcher’s mound, and dimensions of the foul lines, to name a few possible 
examples. While smaller rule changes are made on a yearly basis, it is assumed that these rule 
changes do not significantly change the way the game is played and would therefore not affect 
the way teams perform season to season. Another assumption is that the current playoff 
arrangement remains constant during the seasons simulated. As of the 2016 season, ten teams 
make the playoffs each year, with five coming from each league. Six teams reach the playoffs by 
winning their respective divisions, while two more teams from each league make the playoffs as 
a wildcard. One of the two methods used to measure competitive balance is based on the number 
of games behind a playoff spot, so the playoff structure would need to remain constant over time 
for the results to be meaningful upon interpretation. Lastly, it is assumed that the statistics for 
any given year are random. While some teams may go through short periods in which their 
statistics are consistently good or bad, over a longer period, the statistics can vary considerably 
to the point that they are close to being independent. With this in mind, statistics in this research 
were treated as random from year to year. 

The last assumptions are with respect to the financial side of Major League Baseball. It is 
assumed salaries will generally increase over time to match the effects of inflation. For this 
reason, instead of total team salaries, standardized values relative to the league average are used. 
Further, the luxury tax is assumed to have a nonfactor in the model. With the current setup of 
Major League Baseball, teams that spend a higher amounts on team salary will be forced to pay a 
tax to the teams with lower team salaries. If a team salary cap were to be put into place, the need 
for such a luxury tax would disappear. With this in mind, the luxury tax is not used in any of the 
models in this study 

Research 
Once the data collection was complete, a regression was developed with win percentage 

as the independent variable. For these regressions, team statistics for each team in the league 
over the 18 years were used.  As a result, all regressions had 540 data points. To create a model 
that can be used to check for the effectiveness of a salary cap, it was imperative to include salary 
in the model. However, team salaries have changed over the last 18 years, with the highest team 
salary in 1998 being around 70 million compared to the top salary of 270 million in 2015. As 
such, team salaries were standardized by dividing the team salary by the mean salary for that 
year. As a result, the salary statistic now shows how much a team spends compared to the rest of 
the league for a given year, and can therefore be used consistently over the 18 seasons.  

Among the variables initially used in the regression models, few had a significant impact. 
The only significant statistics were run differential and games back. Other statistics, such as 
batting average and strikeouts, had little to no impact on win percentage. As such, a variety of 
additional variables were used to find which combination resulted in the strongest regression. 
These variables were examined for multicollinearity and only those variables with low 
correlation with each other were retained in the model.  For example, the WAR (wins above 
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replacement) variable was not used due to its high correlation with other statistics. For a similar 
reason, run differential was not included in the model. 

Figure 1: Regression Statistics 
Regression Statistics 
Multiple R 0.938635947 
R Square 0.881037441 
Adjusted R 
Square 

0.880148001 

Standard Error 0.024717279 
Observations 540 

Coefficients Standard 
Error 

t Stat P-value 

Intercept -
1.235259036 

0.413826533 -
2.984968184 

0.002965766 

Standard Salary 0.008992071 0.002919631 3.079865155 0.002177335 
Team ERA -

0.099219453 
0.002255504 -43.9899217 7.4683E-180 

Team RBIs 0.000597428 1.41798E-05 42.13236148 4.5302E-172 
Team Field % 1.755642359 0.418288837 4.197201084 3.16423E-05 

It should be noted that most team statistics in baseball are generally independent of team 
salary. For example, many of the important statistics used or considered, such as batting average 
and ERA, had little correlation with salary. This implied that higher team salaries do not imply 
higher statistics in pitching, hitting, or fielding. Thus, the final regression model consisted of four 
independent variables: standardized opening day salary, team RBI (Runs batted in), team ERA 
(Earned run average), and team fielding percentage. The R2 statistic was approximately 88%. For 
those unfamiliar with baseball statistics, RBI is a hitting statistic for creating a play that allows a 
run to score, aside from a few exceptions like two out errors, double plays, and fielder choices. 
Earned run average (ERA) is a pitching statistic which stands for the average number of earned 
runs a pitcher would surrender in nine innings. Thus, a lower ERA signifies better pitching. 
Lastly, fielding percentage stands for the success rate of a team with regard for defensive plays. 
These statistics all come from different areas of baseball (hitting, pitching, and fielding, 
respectively) and are consistent with intuition of having little to no correlation among each 
another. These statistics also have little correlation to team salary, which allowed for a model 
with very low levels of multicollinearity. 

The model used a Monte Carlo simulation to generate independent variables. This was 
done using EXCEL to generate random numbers with the mean and standard deviation for the 
four independent variables for all 30 teams over the 18 years of data.   The statistics were 
developed on a team by team basis, compared to finding these statistics on a league wide level. 
This was done for several reasons. Some teams excel in some areas while performing poorly in 
others, so variables needed to be constructed in such a way which was consistent with this 
phenomenon. A common example of this is the Colorado Rockies, whom tend to have both high 
RBI and high ERA statistics compared to the rest of the league due to playing in Denver. 
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Another reason is to remain consistent with historical performances, especially with regards to 
standardized team salary. For example, some small market teams, like the Pittsburgh Pirates, 
have not spent above the league average in the last 18 seasons, while some teams, like the 
Yankees, have consistently spent above the average over the prior 18 years. By using this 
method, it was possible to more accurately reflect the uniqueness of the individual teams in the 
simulations. 

Once the mean and standard deviation for the four independent variables were computed 
for each individual team, the simulation model generated 2400 random numbers: 4 independent 
variables for thirty teams over 20 seasons. Using the inverse normal function in Excel along with 
the teams’ mean and standard deviation for each independent variable, statistics for each season 
for each team were generated. Once this was accomplished for every team over the twenty 
seasons, the predicted values were used in the regression model to obtain a predicted win 
percentage for each team. This was then multiplied by 162 games and rounded to get the 
predicted number of wins. 

Once win percentages were estimated, these were used to estimate competitive balance 
using the different measures of competitive balance described earlier.  This was done initially 
without a salary cap. Two separate measures for competitive balance was used: standard 
deviation of win percentage and the hope statistic. While the former measures the distribution of 
win/loss records, the latter measures the proximity of teams to a playoff spot, which is dependent 
less on overall win percentage but more on the level of competitiveness within a division. The 
standard deviation over all twenty seasons and on a season by season basis were both estimated. 
The standard deviation of win percentage over all 100 seasons simulated without a salary cap 
was also estimated. To measure the hope statistic, the following equation was used: 

Games Back = ((Division Leader Wins - other team wins) + (Other team Losses - Division 
Leader Losses))/2 

Once calculated, the games back from the wild card playoff spots also needed to be 
computed. Since wild card playoff spots are taken from all the teams in the National or American 
League, rather than by division, the equation for games back changes slightly. The team in the 
National or American League with the best record that is not leading their division is the first 
wild card team, and the team with the next highest record that is not leading a division is the 
second wild card team. Rather than using the division leaders in the equation, the second wild 
card team was placed in this spot. Therefore, the new games back equation for the second wild 
card spot is: 

Games Back = ((2nd Wild Card Team Wins - other team wins) + (Other team Losses - 2nd Wild 
Card Team Losses))/2 

The decision to use games behind the division leader or games behind the second wild 
card spot was based on which number was smaller. If a team was leading a division, then the 
games behind was automatically zero. Likewise, the teams in the first and second wild card 
playoff spots in the American and National Leagues were also considered to be zero games 
behind. The other twenty teams took whichever number was smaller between games behind the 
division leader and games behind the wild card spot. With games back calculated for both the 
division and the wild card spots, it was possible to estimate the hope statistic. This statistic takes 
either a value of one or zero, depending on the games behind statistic for a given team. If games 
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behind was five or lower, then that team’s hope statistic was one for that season. On the other 
hand, if the games behind statistic is a value of six or higher, then the hope statistic is a value of 
zero. Once the hope statistic was found for each team over a single season, the same process was 
applied over the remaining 19 seasons. Then the hope statistics was added for each individual 
season, along with the total over all twenty seasons. The hope statistics was also added for each 
individual team over the multiple seasons. 

The above process was repeated four more times using new random variables. 
Figure 2: Standard Deviation Statistics for the Vanilla Model Simulations 

Simulation 1 Simulation 2 Simulation 3 Simulation 4 Simulation 5 
Season # Single Season 

SD Win% 
Single Season 

SD Win% 
Single Season 

SD Win% 
Single Season 

SD Win% 
Single Season 

SD W% 
1 0.0869184 0.061233421 0.062709012 0.076957207 0.072861199 
2 0.085752044 0.071135888 0.111067466 0.067696802 0.081715832 
3 0.077815304 0.072446318 0.06264629 0.066740487 0.070779086 
4 0.085924105 0.097235883 0.090293237 0.084483624 0.078873502 
5 0.06983537 0.073291916 0.067961065 0.076656549 0.077835757 
6 0.07474369 0.054722121 0.070940828 0.076048821 0.06522735 
7 0.084777909 0.064616804 0.069768216 0.07452096 0.074645793 
8 0.072817479 0.072111059 0.049466408 0.066733926 0.062558958 
9 0.075157991 0.074790301 0.069187085 0.071493095 0.062334341 

10 0.060515541 0.055922873 0.075241998 0.061544039 0.072253651 
11 0.064106186 0.073692835 0.089801204 0.069128681 0.066870517 
12 0.070943242 0.066257519 0.063848015 0.056838589 0.06290729 
13 0.059237557 0.094593473 0.079252645 0.074404526 0.072223435 
14 0.086816347 0.085403437 0.072726393 0.073951059 0.090081119 
15 0.050445038 0.076776801 0.080954363 0.062313345 0.078062462 
16 0.08125674 0.079380144 0.079504107 0.079267682 0.091230164 
17 0.080383255 0.06010067 0.067706609 0.075694735 0.063567225 
18 0.068410874 0.065057815 0.074478578 0.06670227 0.076123885 
19 0.072954869 0.083972503 0.076237536 0.082018952 0.063286199 
20 0.058746867 0.091213131 0.06835683 0.064172597 0.063403728 

Average 
Single 

Season SD 

0.07337794 0.073697745 0.074107394 0.071368397 0.072342075 

20 season 
SD 

0.074081442 0.07417491 0.074728252 0.071993415 0.072834514 
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Figure 3: Hope Statistics for the Vanilla Model Simulations 
Simulation 1 Simulation 2 Simulation 3 Simulation 4 Simulation 5 

Season # Single 
Season Hope 

Single 
Season Hope 

Single 
Season Hope 

Single 
Season Hope 

Single 
Season Hope 

1 15 17 13 14 17 
2 17 17 15 14 13 
3 15 19 17 16 21 
4 12 13 13 13 15 
5 15 14 15 14 16 
6 15 17 23 13 17 
7 17 14 14 12 16 
8 15 13 19 13 18 
9 12 17 19 16 17 
10 13 16 16 15 18 
11 18 14 16 16 16 
12 14 18 17 18 13 
13 17 14 14 17 18 
14 14 15 17 14 14 
15 16 14 13 17 13 
16 16 13 14 14 12 
17 14 16 17 13 18 
18 13 13 13 15 15 
19 16 15 15 17 17 
20 17 17 19 15 18 

Average Single 
Season Hope 15.05 15.3 15.95 14.8 16.1 

20 season Hope 301 306 319 296 322 
Next, all steps described above were applied with standardized salary using simulated 

salary cap values.   Results without the salary cap will henceforth be referred to as results from 
the “vanilla model”.  Several assumptions are used when applying the salary cap.  First, the 
salary cap is assumed to be a hard cap, much like the one that can be found in the National 
Football League and the National Hockey League. This means that a team cannot go above the 
capped limit under any circumstances, and this is reflected in the model. Second, it should be 
noted that the model works under the assumption that a team salary cap would bring with it a 
team salary floor. As is the case in other professional sports leagues with a salary cap, the floor 
ensures that all teams at least spend an amount near the cap. This would keep all teams spending 
around the same amount, thus making team salary fair and close to equal for all the teams in a 
league. For this reason, a floor is included in the model. A usual figure for the floor is around 90 
percent of the cap amount, and this is what is used in the model. 

The steps with developing the salary cap model were generally identical to what was 
done in the vanilla model. The main difference came in calculating the standardized salary 
independent variable. Before, to reflect the current situation in Major League Baseball, teams 
could have any value, ranging from about 30 percent of the mean salary to 2.5 times the mean 
salary. However, to simulate a cap on salaries, the values of standardized salary were limited to 
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be between 95 and 105 percent of the mean. Under the supposed salary cap, the mean team 
salary would be between the salary cap and the salary floor, which was placed around 90 percent 
of an enacted salary cap. To simulate this, the salary variable ranges to 1.05. This simulates a 
team which is capped at the maximum salary. Likewise, teams whose salary values were below 
the .95 value were brought up to the .95 level. This simulates a team that is spending at the salary 
floor. Teams that spend between the 1.05 and .95 levels remained the same, as their team salaries 
were within the floor and the cap. 

The 1.05 and .95 levels used in the model were not completely arbitrary, but based on the 
placement of a 120 million dollar cap on the salaries of the 2015 season. Once salaries were 
limited to the cap or up to the floor, the maximum salary was barely above 105 percent of the 
mean, while the minimum salary, which was 108 million, was around 94.8 percent of the mean. 
Thus, the 1.05 and .95 values were used to represent being at the cap or the floor, respectively.  

After the method for finding the standardized salary independent variable was changed to 
reflect a salary cap and floor, the same regression model was used as in the vanilla model. No 
changes were made to the other three random variables. Since there was little to no correlation 
between salary and these variables, it should hold that these variables should remain independent 
of salary size. Once win percentages were found for all five groups of the twenty season 
simulations, the same competitive balance measurements were applied for these salary capped 
simulations. At this point, the same simulations techniques were used as in the vanilla model.  

Figure 4: Standard Deviation Statistics for the Salary Capped Model Simulations 
Simulation 1 Simulation 2 Simulation 3 Simulation 4 Simulation 5 

Season # Single Season 
SD Win% 

Single Season 
SD Win% 

Single Season 
SD Win% 

Single Season 
SD Win% 

Single Season 
SD Win% 

1 0.076673699 0.070504594 0.079269941 0.093129528 0.069848619 
2 0.059382377 0.071525985 0.085813725 0.065156252 0.076365744 
3 0.082889333 0.080122905 0.095092645 0.074716219 0.071941531 
4 0.069128726 0.074385247 0.066957026 0.056846493 0.085044811 
5 0.068975283 0.086359828 0.073787604 0.068644022 0.068658809 
6 0.065577897 0.081839022 0.072844421 0.074237694 0.065740483 
7 0.075412784 0.084279135 0.068909244 0.069969791 0.082029204 
8 0.087850312 0.102918501 0.066410923 0.066170969 0.073121676 
9 0.071398525 0.047069108 0.054268096 0.064369044 0.075367087 
10 0.080446477 0.064383077 0.064234798 0.063227906 0.066365564 
11 0.057966054 0.065930804 0.07198254 0.067663705 0.070867202 
12 0.089845515 0.074211952 0.097188578 0.080525823 0.085404916 
13 0.060116126 0.068297052 0.065374501 0.075139136 0.080764341 
14 0.077656347 0.0880906 0.089127984 0.086209643 0.086118402 
15 0.079512555 0.074877029 0.087850747 0.081645375 0.066625237 
16 0.074558163 0.094419479 0.081699097 0.062727776 0.07299362 
17 0.063820424 0.085434279 0.072681534 0.086053968 0.081259291 
18 0.070327306 0.075651312 0.081116776 0.062055391 0.074083762 
19 0.071333784 0.070777881 0.057933975 0.062352273 0.085334118 
20 0.071002016 0.064747373 0.063242786 0.079941226 0.090142077 
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Figure 5: Hope Statistics for the Salary Capped Model Simulations 
 Simulation 1 Simulation 2 Simulation 3 Simulation 4 Simulation 5 

Season # Cap 1 Season 
Hope 

Cap 2 Season 
Hope 

Cap 3 Season 
Hope 

Cap 4 Season 
Hope 

Cap 5 Season 
Hope 

1 14 13 15 15 17 
2 19 16 14 17 17 
3 14 15 13 12 10 
4 14 20 19 17 14 
5 13 12 16 14 13 
6 12 19 21 14 16 
7 19 14 18 16 15 
8 12 13 13 14 16 
9 16 17 19 19 12 
10 14 18 18 16 15 
11 17 15 18 14 15 
12 13 14 13 15 14 
13 17 18 16 17 20 
14 13 12 14 14 14 
15 13 14 13 14 17 
16 17 12 14 17 20 
17 15 15 16 16 14 
18 16 13 13 17 12 
19 14 18 19 15 17 
20 16 15 16 13 16 

Average 
Single 

Season Hope 
14.9 15.15 15.9 15.3 15.2 

20 season 
Hope 298 303 318 306 304 

Results 
 Upon completing the two competitive balance measurements for the ten separate 
simulations, results from the five simulations without a cap were compared to the five 
simulations with a salary cap. The results were somewhat surprising with the standard deviation 
of win percentages and the hope statistics of both situations not being substantially different. In 
other words, using these measures, there appeared to be no evidence of a difference in 
competitive balance.   
 With respect to single season standard deviations of win percentage, the results were 
similar. Observing the average of all 100 modeled seasons without the cap, the average standard 
deviation was about .072979. Likewise, the average of all 100 standard deviations of win 

Average 
Single 

Season SD 
0.072693685 0.076291258 0.074789347 0.072039112 0.076403825 

20 season 
SD 0.072997728 0.076643245 0.075293168 0.072850037 0.076491488 
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percentage from the 100 modeled seasons with a salary cap resulted in an average standard 
deviation of about .074443. 

Figure 6: Comparisons of SD and Hope Statistic Measurements 

20 season 
average SD 

100 season 
Average Single 

Season SD 

20 season 
Average Hope 

100 season 
Average Single 
Season Hope 

Vanilla Model 0.073457978 0.07297871 308.8 15.44 
Capped Model 0.074855133 0.074443445 305.8 15.29 

In an attempt to provide stronger evidence, the hope statistic measurement was used as a 
second measurement of competitive balance. The hope statistic was created for the sole purpose 
of measuring competitive balance in sports, and the authors specifically had baseball in mind for 
using the hope statistic. To compare the hope statistic between both the model with and the 
model without the salary cap, a hope statistics was used for both a single season and over the 20 
years for each group. Thus, 100 single-season hope statistics for both the salary capped and 
vanilla models, and five 20 season hope stats for the two different models were used. 

Upon comparing the hope statistics of the two models, the vanilla model again typically 
has a similar hope statistic compared to the model with the salary cap. When comparing the 
single season hope statistics, the vanilla model had an average hope statistic of 15.44 over the 
100 seasons versus the 15.29 hope statistic of the capped model. These numbers are very close to 
one another, so it seems that implementing a salary cap would produce no noticeable difference 
in the number of teams contending for the playoffs in a single season. Likewise, when comparing 
the twenty season hope statistics, four of the five statistic comparisons showed the vanilla model 
with a higher hope stat. This furthers the notion that having a cap will not increase the number of 
teams, on average, that will contend for a playoff spot over a long period of time. 

Figure 7: Individual Team Hope Statistics 

100 season Total 
Team Hope 

20 Season Avg 
Team Hope 

100 season total 
team Hope 

20 season Avg 
team hope 

Arizona 51 10.2 56 11.2 
Atlanta 78 15.6 73 14.6 
Baltimore 27 5.4 32 6.4 
Boston 82 16.4 73 14.6 
Chicago 
Cubs 

47 9.4 47 9.4 

Chicago 
White Sox 

55 11 45 9 

Cincinnati 41 8.2 38 7.6 
Cleveland 55 11 64 12.8 
Colorado 39 7.8 44 8.8 
Detroit 42 8.4 40 8 
Houston 57 11.4 49 9.8 
Kansas City 23 4.6 33 6.6 
Los Angeles 55 11 59 11.8 
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Angels 
Los Angeles 
Dodgers 

69 13.8 64 12.8 

Miami 
Marlins 

38 7.6 35 7 

Milwaukee 37 7.4 39 7.8 
Minnesota 33 6.6 39 7.8 
New York 
Mets 

68 13.6 48 9.6 

New York 
Yankees 

90 18 82 16.4 

Oakland 66 13.2 68 13.6 
Philadelphia 63 12.6 52 10.4 
Pittsburgh 31 6.2 41 8.2 
San Diego 39 7.8 52 10.4 
San 
Francisco 

65 13 71 14.2 

Seattle 44 8.8 42 8.4 
St. Louis 75 15 74 14.8 
Tampa Bay 37 7.4 30 6 
Texas 43 8.6 49 9.8 
Toronto 55 11 50 10 
Washington 39 7.8 40 8 

The hope statistics of the 30 individual teams over the 100 seasons of the vanilla model 
and the capped model were also compared. Upon comparison, the numbers were somewhat 
unimpressive and unexpected. When implementing a salary cap, it was expected that the high 
salary teams in the league, like the Yankees and Red Sox, would have a lower hope statistic, 
while at the same time it was expected that low salary teams, like the Pirates and the Rays, would 
increase their hope statistic. However, the results were somewhat different than the initial 
predictions. Some of the teams followed the predictions, while others did not. From figure 7 it 
can be seen which teams increased and decreased in their hope statistics with the implementation 
of a salary cap. Certain teams, like the Yankees and the Pirates, were consistent with the 
projections. At the same time, other teams, like the Rays and the Giants, went in the opposite 
direction. The Rays had a lower hope statistic with a salary cap despite consistently having a low 
team salary over the last 18 seasons. The Giants improved their hope statistic with a salary cap, 
despite usually having a salary above the league average. With the randomness in the increase 
and decrease of the hope statistic for the individual teams, it can be assumed that a salary cap 
would not necessarily help the league. 

Conclusion 
Due to both the standard deviation of win percentages and the hope statistic for the 

vanilla model being similar to the measurements in the salary capped league model, it seems that 
implementing a salary cap will not improve the competitive balance of Major League Baseball. 
Since the standard deviations of win percentages are not smaller in the capped model, this 
signifies that there is no less variation in the win percentages of the league as compared to the 
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league in its current state. This is important for competitive balance because having teams more 
closely distributed around the .500 mark means that the teams are closer to one another in terms 
of win percentage. Based on the results of the simulation, the variation of win percentages would 
not change with a salary cap. 

The vanilla model having a similar value for its hope statistic is also significant for this 
research. Since both models on average yield a similar hope statistic, this would imply that 
adding a salary cap would not increase the number of teams that contend for a playoff spot. This 
is important for fans, because having a team in contention for the playoffs will keep that team’s 
fans excited and attentive compared to a team that is far from making the playoffs. For this 
reason, this means that implementing a salary cap would not improve the chances for a fan’s 
team to contend for the playoffs. 

In conclusion, the competitive balance figures collected from both the vanilla models and 
the salary capped models were somewhat close. When comparing the measurements, there was 
not much change in the standard deviations and hope statistics with the addition of a salary cap. 
With this in mind, it was concluded that having a salary cap does not improve the competitive 
balance of the league, but at the same time does not make it significantly worse. Still, based on 
the results of this research, it can be concluded that Major League Baseball does not need a 
salary cap. 

There are a few things that would be interesting to research in the future. To begin, it 
would be interesting to see if implementing a salary cap would work better if the cap was applied 
differently to the National and American Leagues. For the model, historical team statistics from 
both leagues were used together to create the model. In the four major professional male team 
sports leagues in North America, there are two separate groups within the league, and the 
champions of each league meet in the championship game or series for the league. Baseball is no 
different. However, unlike most of the professional team sports leagues in North America, the 
National League and American League are not completely identical with regards to the rules that 
govern them. The only main difference is the designated hitter position in American League 
lineups. While this may not seem important enough to consider separating a team salary cap 
between the National and American Leagues, the strategical differences that result from that one 
rule difference can change the management style of a team. If separating the teams between the 
National and American Leagues was done to create two separate models, it may produce 
different results. 

It would also be interesting to look into implementing different types of salary caps to the 
MLB. The models used a hard salary cap in creating my model, which means that teams must be 
between the floor and the cap without any exceptions. It would be interesting to see how the 
competitive balance measurements would differ if the salary cap was a soft cap rather than a hard 
cap. This would allow teams to go above the team salary cap in certain circumstances, and may 
lead to different results. With a soft salary cap in place, the luxury tax that is currently in place 
could potentially still be used, albeit probably with a few tweaks, and would therefore need to be 
considered. 

To conclude, the findings are somewhat consistent with what one can come to expect 
following Major League Baseball. Even a salary cap cannot stop a team like the Yankees from 
being consistently competitive almost every season, nor can it stop other teams from going 
through decade or longer periods of poor performance. While salary caps can change the amount 
of money being spent, it cannot change the influence of revenue, market size, or the team 
owner’s commitment to win. These factors likely provide more financial reasoning to the 
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competitiveness of a team, and they are unlikely to change without extreme intervention by the 
league. With this in mind, implementing a salary cap in Major League Baseball does not seem to 
increase competitive balance, thus meaning the MLB should be reluctant in implementing such a 
cap. 
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Abstract 
There are many factors that influence a person’s perception of rape. To measure rape perception, 
studies often look to a person’s level of rape myth acceptance. Rape myths are typically and 
widely held false beliefs relating to rape that tend to minimize negative views of male sexual 
aggression and shift blame onto victims. Studies illustrate that involvement in Greek Life, and 
being a student athlete lead to higher levels of rape myth acceptance. Additionally, men are more 
likely to exhibit higher levels of rape myth accept. What is less understood is the effect of 
religiosity on rape perception. Previous studies are inconclusive as to the exact relationship 
between religiosity and rape perception. This study analyzes data from a survey administered to 
216 students at a mid-sized Western Pennsylvania university to explore the relationship between 
religion, religiosity, and rape myth acceptance. Results show that college students tend to believe 
the rape myths “He didn’t mean to” and “She lied” more and “It wasn’t really rape” and “Rape is 
a trivial event” less on average. Students who report higher levels of religiosity and more 
frequent reading of sacred texts also report higher levels of rape myth acceptance. Additionally, 
Christians tend to have higher levels of rape myth acceptance than do non-Christians and those 
unaffiliated with religion. The exact effect of religiosity is unclear as the correlation coefficients 
and t-scores for the data was relatively low. 
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Introduction 
Media have recently focused on several high-profile examples of rape on college 

campuses. Some well-publicized cases include the Vanderbilt case, where members of the 
school’s football team attempted to cover up the rape of a fellow student; the controversial 
University of Virginia case, where a Rolling Stone article falsely claimed a woman had been 
raped at a fraternity initiation rite; and the Steubenville High School case, where an incapacitated 
girl was repeatedly sexually assaulted by her fellow students – some of whom documented her 
assault on social media (Luther, 2015; Coronel, Coll, & Kravitz, 2015; Macur & Schweber, 
2012). These cases allude to a troubling trend: high rates of rape and sexual assault among teens 
and young adults. 

According to the 2010 National Intimate Partner and Sexual Violence Survey, 
approximately one in five women and 1.7% of men have been raped during their lifetime (Black, 
Basile, Breiding, Smith, Walters, Merrick, Chen, & Stevens, 2011). Rates of rape appear even 
greater for college students. One study found that 18.8% of women had experienced unwanted 
anal, oral, or vaginal intercourse since enrolling in college (Gross, Winslett, Roberts, & Gohm, 
2006, p. 292). A similar study found that 16% of college men have been forced into sex while on 
a date (Struckman-Johnson, 1994, p. 93-94). A more recent study of college students found that 
19% of women and 6.1% of men had been victims of rape or attempted rape since entering 
college (Krebs, Lindquist, Warner, Fisher, & Martin, 2007, sec. 5.3-5.5). 
 The deleterious nature of rape goes beyond the actual incident. Consequences of rape can 
manifest many long-term ways. Physical symptoms can include issues such as chronic pain 
(Campbell, Jones, Dienemann, Kub, Schollenberger, O'Campo, Gielen, & Wynne, 2002) and 
frequent headaches (Paras, Murad, Chen, Goranson, Sattler, Colbenson, Elamin, Seime, Prokop, 
Zirakzadeh, 2009). Psychological symptoms can include withdrawal from relationships, distrust, 
post-traumatic stress disorder, and depression (Yuan, Koss, & Stone, 2006; Goodman, Koss, & 
Felipe Russo, 1993; Campbell, Dworkin, & Cabral, 2009). Socially, rape consequences can be 
seen through high-risk sex behaviors like unprotected sex (Champion, Foley, DuRant, Hensberr, 
Altman, & Wolfson, 2004), substance abuse (Afifi, Henriksen, Asmundson, & Sareen, 2012), 
and unhealthy diet behaviors (Basile, Black, Simon, Arias, Brener, & Saltzman, 2006; 
Silverman, Raj, Mucci, & Hathaway, 2001). 
 As rape is quite prevalent and damaging, it is critical to understand what factors affect 
how we view rape victims. Two main areas that affect rape perception are rape myth acceptance 
and sexual and rape scripts. "Rape myths are attitudes and beliefs that are generally false but are 
widely and persistently held, and that serve to deny and justify male sexual aggression against 
women" (Lonsway & Fitzgerald, 1994, p. 134). Rape and sexual scripts are culturally determined 
patterns of behavior that inform desire and influence sexual behavior (Ryan, 2011, p. 774). 
Multiple studies have looked at the instance of unacknowledged rape, where the victim does not 
label their experience rape, and have found that unacknowledged rape has a positive correlation 
with rape myth acceptance and certain rape scripts (Littleton & Axsom, 2003; Fisher, Daigle, & 
Turner, 2003; Peterson & Muehlenhard, 2004). Additionally, studies have shown that males 
(Vandiver & Dupalo, 2013; Aronowitz, Lambert, & Davidoff, 2012; Hayes, Lorenz, & Bell, 
2013), non-white individuals and individuals with lower levels of education (Suarez & Gadalla, 
2010), athletes, members of Greek life, and individuals who do not know someone who has been 
raped generally have a higher level of rape myth acceptance (McMahon, 2010). 

What remains less clear is the relationship between religious beliefs and rape myth 
acceptance. Of the studies that have been conducted, the current literature often provides 
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inconclusive answers. This study contributes to this gap. Specifically, this study asks the 
following research questions: How do college students view rape myths? How do these patterns 
vary by religious belief and involvement? To what extent does religious involvement influence 
rape myth acceptance? 

Literature Review 
Rape Myths 

A multitude of studies have shown rape victims’ accounts are often discounted in society 
(Deming, Covan, Swan, & Billings, 2013; Vandiver & Dupalo, 2013; O’Hara, 2012; McMahon, 
2010; Ryan, 2011; Aronowitz, Lambert, & Davidoff, 2012; Suarez & Gadalla, 2010; Hayes, 
Lorenz, & Bell, 2013; Barnett, Sinisi, & Quackenbush, 1991). Examples of this include blaming 
the victims for their rape and sometimes outright dismissal that a rape occurred. Studies also 
agree that the negative treatment of rape victims is a product of the rape culture produced by 
high rape myth acceptance and its effect on sexual expectations and sexual scripts (Anderson, 
2007; Burnett, Mattern, Herakova, Kahl, Tobola, & Bornsen, 2009; Thomae & Viki, 2013; 
Littleton & Axsom, 2013). 

Rape myths are false beliefs about sexual assault and rape that are widely held, which 
support male sexual aggression towards women and shift blame to victims (Burt, 1980). There 
are many different rape myths, but they can generally be put into seven different categories: “She 
asked for it,” “He didn’t mean to,” “It wasn’t really rape,” “She lied,” “She wanted it,” “Rape is 
a trivial event,” and “Rape is a deviant event” (Payne, Lonsway, & Fitzgerald, 1999). In addition 
to being heteronormative, these beliefs also promote the idea that men do not get raped and 
women never rape, which is problematic in light of the research that has been done which shows 
that men also experience rape and sexual assault, albeit at lower rates than women (Larimer, 
Lydum, Anderson, & Turner, 1999; Struckman-Johnson, 1994; Artime, McCallum, & Peterson, 
2014). Glick and Fiske (1996) defines hostile sexism as aspects of sexism that are prejudicial in 
nature. Meanwhile, benevolent sexism refers to the related views of women that are intrinsically 
sexist in terms of stereotyping and casting women in restricted roles while presenting the 
message in a prosocial or self-disclosing way (p. 491). 
Measuring Rape Myth Acceptance 

Rape myths are often studied using either the Illinois Rape Myth Acceptance Scale 
(IRMAS), a Likert scale survey with 45 items, or Burt’s Rape Myth Acceptance Scale, 
developed before the IRMAS and found to be gender-biased (Jozkowski & Peterson, 2014; 
McMahon, 2010; Peterson & Muehlenhard, 2004; Suarez & Gadalla, 2010). A third, less 
frequently used scale, is the Rape Attitudes and Beliefs Scale (RABS), which focuses on college 
men (Burgess, 2007). Another scale, the Attitudes Toward Rape scale (ATR), focuses on how 
different groups such as rapists, police, crisis counselors, and everyday people view rape (Field, 
1978). Drawing from the aforementioned scales and others, Lottes (1998) developed the Rape 
Supportive Attitude Scale (RSAS), which focused on hostile views towards rape victims. Despite 
the abundance of scales and the controversy surrounding Burt’s RMA, it is still the most 
commonly used scale when assessing rape myth acceptance (Suarez & Gadalla, 2010, p. 2013). 
That said, while the Burt scale is popular, IRMAS uses clearer wording for its survey items and 
avoids colloquial phrasing, making it less subject to bias from complex questions and less 
antiquated as the years pass and popular terminology changes (Payne, Lonsway, & Fitzgerald, 
1999). 

Typically, studies have found that the groups that most often accept rape myths are men 
(Vandiver & Dupalo, 2012, Aronowitz, Lambert, & Davidoff, 2012; Hayes, Lorenz, & Bell, 
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2013), sorority or fraternity members, athletes, and those who do not know someone who was 
sexually assaulted (McMahon, 2010). Additionally, a meta-analysis showed that white 
individuals and individuals with higher levels of education generally had a lower rape myth 
acceptance. Age does not have a statistically significant effect on rape myth acceptance (Suarez 
& Gadalla, 2010, p. 2019). 
Rape Myths Sources in Religion 

Rape myths come from multiple sources, including religion. Religion influences societal 
views on rape and sex by often portraying women as liars when it comes to sex (Edwards, 
Turchik, Dardis, Reynolds, & Gidycz, 2011). There are numerous examples of this in 
Christianity, as specified in the Bible. According to the Old Testament, Potiphar’s wife tried to 
seduce Joseph, and when she failed she cried rape and got him thrown in Pharaoh’s prison 
(Genesis 39:11-15). In another Christian Bible passage, an engaged women and a man who is not 
her husband are purported to have sex. Here the Biblical law then followed that both individuals 
be stoned: the man because he had sex with another man’s wife and the woman because she did 
not cry for help (Gravett, 2004, p. 285). Laura Robinson (2013) addressed this victim blaming 
angle in her article “Is the Church Safe for Survivors?” where she gave an account of a pastor 
being attacked for denouncing a woman’s assailants but not the woman herself (p. 12). Even 
inside heterosexual, married relationships, women are still subjected to rape myths. An example 
of a Bible verse that justifies sexually aggressive male behaviors is 1 Corinthians 7:4, which 
states that the woman “does not have authority over her own body, but the husband does” 
(Edwards et al., 2011, p. 764). 

Judeo-Christian religions are not the only ones that can reinforce rape myths. According 
to researchers Franiuk and Shain (2011), countries with Christianity, Judaism, or Buddhism may 
experience better of separation of church and state and thus better treatment of women and rape 
victims than in countries where the main religion is Islam or Hinduism (p. 784). In the Muslim 
Qur’an 24:2-5, it reads, “Flog the adultress and the adulterer, each one of them, with a hundred 
stripes.” This verse is often interpreted to include all sex out of marriage and is applied to rape 
victims (Franiuk & Shain, 2010, p. 785). Religious verses that enforce the myth that “she asked 
for it” include the Qur’an 24:31 which states that women “should not disclose any part of their 
beauty or their adornments save to their husbands or fathers” and Qur’an 33:59 which states that 
women should “pull down their outer cloaks from their heads over their faces…so that they will 
not be molested.” Yet another verse that enforces the idea that women should avoid encouraging 
rape, and also the rape myth that rape is a deviant event, is found in the Qur’an 33:32 where 
women are told to “speak in a simple straightforward manner, lest he whose mind is diseased 
should form an ill design” (Franiuk & Shain, 2011, p. 785). 

A different kind of rape myth can be found in the Hadith of Bukhari 4:460 where it states 
that “if a husband calls his wife to bed and she refuses and causes him to sleep in anger, the 
angels will curse her till morning.” This verse, along with the Qur’an 2:223, establishes that 
marital rape does not exist; being in a married relationship is consent enough (Franiuk & Shain, 
2011, p. 786). 

Examples of rape myths also abound throughout Hinduism. Clear examples that reinforce 
the rape myths of “She asked for it” and “She wanted it” can be found in the Dharma Sastras 
where men are told that “a wanton woman can lead [any man] astray when he is in the control of 
his lust and anger” and in the Ramayana which states that when a woman sees an attractive man 
“her vulva becomes moist” (as cited in Narasimhan-Madhavan 2006, p. 406; as cited in Starr 
1991, pp. 64-65). Another example of Hindu sacred text that supports the “she asked for it” myth 
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is the story of Sita and Ram in the Ramayana where a woman is abducted by a demon and then 
punished and banished by her husband (Narasimhan-Madhavan, 2006). Women are also obliged 
to consent to a man’s sexual desire in the Upanishads where it states that if a woman does not 
agree to a man’s desire, he should bribe her. If that does not work, he should “hit her with a stick 
or with his hand, and overcome her” (Pinkham, 1941, p. 68). 

In Buddhism, someone who is reincarnated as female is being punished for immoral 
behavior in a past life due to negative karma (Gross, 1994). Worse yet, women who are 
struggling in violent relationships are taught that this too is karma (Khuankaew, 2007). In the 
same sense, monks who counsel men and women also hold that a woman’s abuse is her karma 
(Gross, 1994). The rape myth that “she asked for it” is also perpetuated in the writings of early 
Buddhist monks who wrote that women tempted them and prevented their celibacy (Gross, 1994; 
Khuankaew, 2007). 
Religiosity and Rape Perception 

This study focuses on the relationship between religious faith, religiosity, and rape myth 
acceptance. Religiosity is a person’s level of religiousness. That is, religiosity is how involved a 
person is with his/her faith. One study defines the dimensions of religiosity with respect to 
personal and institutional components of religiosity and the belief, commitment, and behaviors 
components of religiosity and breaks them into six categories: “traditional and particularistic 
orthodoxy (cognitive), spiritual and church commitment (affective), and religious behavior and 
participation (behavioral)” (Cornwall, Albrecht, Cunningham, & Pitcher, 1986, p. 228). 

The results in the existing literature remain inconclusive and offer mixed findings. The 
majority looked at religiosity among various Judeo-Christian faith traditions, though one 
Tanzanian study focused on Islam exclusively (Muganyizi, 2010). Of the studies that have been 
done, some have found no clear correlation between religiosity and rape myth acceptance (Carr, 
2006; Alarape & Lawal, 2011; Nagel, Matsuo, McIntyre, & Morrison, 2005). Meanwhile, other 
studies have found that higher levels of religiosity correlate with higher rape myth acceptance 
(Mulliken, 2005; Wong, 2005; Rebeiz & Harb, 2010; Muganyizi, 2010). 

Fremmeyer (1997) found that highly religious men had a much more negative perception 
of victims compared to their non-religious counterparts and highly religious women tend to 
blame the victims less than do highly religious men (Freymeyer, 1997). Another study found that 
the more fundamentalist a clergy is the more negative his/her perception of rape victims 
(Sheldon & Parent, 2002). A different study found that high religiosity tends to be associated 
with norms for marital rape (Jeffords, 1984). 

That said, certain kinds of religiosity could have prosocial effects. One study conducted 
at Idaho State University found that students with an intrinsic religious orientation were more 
likely to show sympathy towards rape victims, while students who were extrinsic religiously, 
non-religious, or indiscriminately pro-religious are more likely to view rape victims negatively 
even when there was no reason to think that the victim brought the suffering on themselves (Joe, 
Mcgee, & Dazey, 1977). An intrinsically motivated religious orientation is one where one has 
internalized and is actively trying to live their faith. An extrinsically motivated orientation would 
be one where a person is motivated by outside factors. 

Theoretical Approach 
Socialization 

Religion is an agent of socialization. As such, it shapes how someone views the world 
and treats those around them; therefore, it follows that people who have been brought up into a 
different religious tradition may have different value systems when it comes to things like the 
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treatment of rape victims and rape myths. Even more so would this be the case for someone who 
grew up in a non-religious home. While this study did not focus on the households that 
participants grew up in, even as adults, religion effects a person’s social circles in terms of who 
they associate with and engage with on a regular basis. For example, if someone is regularly 
associating with others of similar belief systems, he/she will have their worldview reinforced. 
This is similar to how Franiuk and Shain (2011) found that countries with a certain level of 
separation of church and state experience better treatment of rape victims (p. 784). What matters 
is the religious belief system someone is taught and how it is enforced in their daily life. That 
said, given the examples of rape myths in the above-section, it follows that the major world 
religions (Judeo-Christian faiths, Islam, Hinduism, and Buddhism) would promote certain rape 
myths, though the type of and the degree to which each religion promotes rape myths will vary. 
Just World Belief 

A different way to view religion’s effect is to consider the Just World Belief – the social 
psychology theory that the world is a fair place and that those who have bad things happen to 
them must have done something to deserve it (Lerner, 1980). Indeed, this can enforce the belief 
that it is only the immoral women who experience rape or sexual assault (Abrams, Viki, Masser, 
& Bohner, 2003, p. 111). This Just World Belief is a way that an individual immunizes 
themselves from any negative feelings surrounding rape. Instead of having to feel the pain that 
rape causes in a community, one can believe that the rape was somehow justified, and that 
because they are so religious, so morally upstanding, they are safe from experiencing a similar 
occurrence. When bad things do happen to them, they rationalize that it is not the fault of others 
but rather the will of God. In fact, according to one study Just World Belief is highly correlated 
to church or synagogue attendance (Rubin & Peplau, 1975). 
Religious Orientations 

Another perspective is that of Allport and Ross’ theoretical framework that contends 
individuals exhibiting intrinsic motivation for religion will be more compassionate towards rape 
victims than those who exhibit more extrinsic motivation (Joe, Mcgee, & Dazey, 1977). That is 
to say that if someone participates in more public activities such as church attendance, this may 
correlate with a more negative perception of rape as they are internalizing the need for social 
order and not the deeper philosophical aspects. Meanwhile, someone who participates regularly 
in a more private behavior such as prayer may be focused more on the tenants of their faith than 
meeting social norms. [See Figure 1]. 

Theoretically, religiosity could potentially lead to a more developed ethical worldview 
that emphasizes compassion (Pajevic, Sinanovic, & Hasanovic, 2005); however, this is 
unsupported by studies thus far. 
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Methods 
In order to analyze the relationships between religious faith, religiosity, and rape mytah 

acceptance, this study investigates three common types of religious practices (prayer/meditation, 
sacred books, and religious service attendance), personal religiosity, and an individual’s personal 
religious denomination to better understand their effects on a person’s level of rape myth 
acceptance. Through this analysis, this study aims to understand three core questions: 1) how 
college students view rape, 2) how patterns vary by religious belief and involvement, and 3) to 
what extent religious involvement influences rape myth acceptance. 
Design 

This study employed an electronic survey to better understand the relationship between 
religiosity and rape perception. While it is true that surveys do not allow an in-depth detailed 
studies of individuals’ rape views and religiosity (Schutt, 2006), a survey was selected over other 
investigation methods for this research as it allowed the researcher to sample a large population 
inexpensively and without a significant time investment. This worked well as I had access to the 
entire student body of a university. 

The survey had three separate sections with 54 closed-ended questions that were drawn 
from standard measures in social science research. These sections included a set of demographic 
questions, measures of religiosity and faith identification, and the long form of the Illinois Rape 
Myth Acceptance Scale. 
Sample 

I surveyed college students at a mid-sized Western Pennsylvania four-year university. 
The sample includes 216 students [See Table 1]. The sample is 35.2% male, 63.4% female, and 
1.5% other (including genderfluid, genderqueer, and androgynous students). Students in the 
sample identified their race as 88.9% White, 2.8% Black, 1.4% Latino, 1.4% American Native, 
1.4% Asian, and 9% multi-racial. The sample is 82.8% heterosexual, 2.8% gay, .9% lesbian, 
9.8% bisexual, .9% pansexual, 2.3% asexual, and .5% not identified. In terms of student class 
standing, the sample consisted of 22.7% first year students, 21.8% second year students, 23.1% 
third year students, 14.4% fourth year students, .9% fifth year students, 4.2% transfer students, 
11.1% graduate students, 1.4% doctoral students, and .5% second-degree students.  
Dependent Variable 

This study utilized the long-form of the Illinois Rape Myth Acceptance Scale to measure 
rape myth acceptance (Payne, Lonsway, & Fitzgerald, 1999). As mentioned earlier, while the 
Burt scale is popular, IRMAS uses cleared, less dated wording that would be easier for students 

Figure 1 - Theoretical Mechanism: Religious Motivation and Rape Perception 
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to understand. Participants indicated agreement with the rape myth statements on a 6-point Likert 
scale, which ranges from 1 (Strongly Disagree) to 6 (Strongly Agree). Questions were written 
such that a higher level agreement would indicate a higher level of rape myth acceptance. The 
Illinois Rape Myth Acceptance Scale covers seven different rape myth categories. These 
categories are “She asked for it,” “He didn’t mean to,” “It wasn’t really rape,” “She lied,” “She 
wanted it,” “Rape is a trivial event,” and “Rape is a deviant event” (Payne, Lonsway, & 
Fitzgerald, 1999). There were roughly five to seven survey items corresponding to each category. 
Examples of survey items include “A lot of women lead a man on and then cry rape” (She lied), 
“Rape almost never happens in a woman’s own home” (Rape is a deviant event), and “When 
women go around wearing low-cut tops or short skirts, they’re just asking for trouble” (She 
asked for it). 
Independent Variables 

I measured the independent variable, religiosity, through multiple indicators. These 
questions covered a religious identity, personal indication of religiosity, and a various religious 
behaviors. The first question, modified from 2005 Baylor Religion Survey, focused on religious 
denomination, asking participants “With what religious family do you most closely identify?” 
and provided forty different response categories and a catch-all “other” open-response blank. 

The next measure came from the 2008 General Social Survey item; it asked “To what 
extent do you consider yourself a religious person?” with four response options ranging from 
“Very religious” to “Not religious at all.” This question was reverse coded such that higher levels 
of religiosity corresponded to higher values. 

Two questions from the 2005 Baylor Religion Survey were included that asked “About 
how often do you pray or meditate outside of religious services?” and “Outside of attending 
religious services, about how often do you read the Bible, Koran, Torah, or other sacred books?” 
and provided six response categories ranging from “Never” to “Several times a day,” where 
higher values represented a higher frequency of the behaviors. 

The final question was drawn from the 2008 General Social Survey: “How often do you 
attend religious services?” with nine response categories ranging from “Never” to “Multiple 
times a week” such that higher values meant more frequent religious service attendance. 
Procedures and Analysis 

All undergraduate students, roughly 4000 students, were mass e-mailed a link by the 
RMU Honors program to participate in the researcher’s study. Upon opening the link, 
participants read an informed consent document. This document explained the structure of the 
research project, its risks and benefits, participants’ rights to withdraw and to privacy, and 
contact information for the thesis student, her advisor, and the Robert Morris Institutional 
Review Board. Once they electronically signed the consent form, they were directed to the first 
set of survey questions. Before completing the survey students were thanked for their time. 

Data was analyzed with IBM SPSS. Here data was cleaned and organized such that the 
various intersections of religiosity and the rape myth scales could be understood. As the data 
yielded relatively low t-scores and correlations between the independent and dependent 
variables, an analysis of IRMAS means by religiosity grouping was performed via Excel. 
Ethical Considerations 

In order to conduct this study, a synopsis of the study’s design, procedures, methods, risk 
factors, and recruitment information were submitted to the University’s Institutional Review 
Board for approval. For this study, I took into account many ethical considerations. In terms of 
the confidentiality of this survey, all responses are anonymous, coded only by a unique identifier, 
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and survey responses are only reported in aggregate. Regarding respondent risk, as this survey 
pertained to the sensitive topic of rape and sexual assault students were given the option to skip 
questions if they wanted or exit the survey at any time. Aside from the questions making students 
feel sad or uncomfortable, there was no risk to the survey outside of that which would be 
encountered in everyday life. 

Results 
Religiosity Distributions 

The religious spread of the students surveyed was 66.7% Christian with 31.5% 
identifying as Catholic and 33.3% identifying as a Protestant denomination (including Assembly 
of God, Baptist, Bible Church, Christian and Missionary Alliance, Church of Christ, Church of 
God, Episcopal/Anglican, Evangelical, Lutheran, Methodist, Non-Denominational, and 
Presbyterian); 7.9% Non-Christian religious (including Buddhism, Deism, Judaism, Islam, 
Pantheism, Spiritual, Unitarianism/Humanism, and Wicca/Paganism), and 25% unaffiliated 
(11.1% agnostics and 13.9% atheist). 

In terms of religiosity, for the self-identified religiosity variable 31% identified as “Not 
religious at all,” 27.8% as “Slightly religions,” 34.3% as “Moderately religious,” and 6.9% 
“Very religious.” In terms of prayer/meditation, 31% reported never praying, 26.4% reported 
praying only on certain occasions, 13% once a week or less, and 38% multiple times weekly. For 
the sacred reading frequency, 49.1% reported never reading a sacred text, 31.5% reported only 
reading on certain occasions, 12.5% once a week or less, and 6.9% multiple times weekly. 
Finally, with respect to religious service attendance, 24.1% reported never attending, 43.5% 
reported less than monthly attendance, 6.5% once a month attendance, 14.4% nearly weekly 
attendance, and 11.6% weekly attendance. For more details, see Table 2. 
Rape Myth Parameters 

For the entire sample, the IRMAS Global variable, on a 6-point Likert scale, had a mean 
of 1.87 and a standard deviation of .656. The sub-scales “She asked for it” and “She wanted it” 
had similar means of 1.87 and 1.82 respectively and standard deviations of .870 and .799 
respectively. Meanwhile, the rape myth sub-scales “It wasn’t really rape,” “Rape is a trivial 
event,” and “Rape is a deviant event” had means of 1.35, 1.45, and 1.7 respectively with standard 
deviations of .533, .582, and .774 respectively. The rape myth sub-scales that showed the highest 
levels of acceptance were “He didn’t mean to” and “She lied” with means of 2.6 and 2.46 and 
standard deviations of 1.02 and 1.05. [See Table 3]. 
Religiosity and RMA Patterns 

Comparing the dependent and independent variables showed several patterns. In terms of 
the religiosity variables, self-reported religiosity and sacred reading show an empirical pattern of 
increasing levels of rape myth acceptance at higher levels of either behavior. Meanwhile, prayer 
and attendance show less of a relationship with rape myth acceptance. With regards to religious 
belief, Christian religions showed a higher level of rape myth acceptance than did Non-Christian 
religions. Unaffiliated persons tended to show the lowest level of rape myth acceptance of all. In 
terms of the unaffiliated category, agnostics showed a lower level of rape myth acceptance than 
atheists did. 

Discussion 
Research Question #1: College Students View of Rape Myths 

On average college students indicated rape myth acceptance levels under three, which 
indicates at least partial disagreement with rape myths. This lower level of rape myth acceptance 
makes sense given the nature of the sample (63.4% female, 88.9% white, and in college) and 
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patterns of rape myth acceptance established in the literature that would indicate lower levels of 
rape myth acceptance in those groups (Vandiver & Dupalo, 2013; Aronowitz, Lambert, & 
Davidoff, 2012; Hayes, Lorenz, & Bell, 2013; Suarez & Gadalla, 2010). While these results are 
encouraging, any level of rape myth acceptance can still negatively affect rape victims and 
therefore should be actively fought against. 

In terms of rape myths college students to accept, the myths “She lied” and “He didn’t 
mean to” were mostly commonly accepted, and the myths “It wasn’t really rape” and “Rape is a 
trivial event” were least accepted [See Figure 2]. College administrators may want to take this 
into account when they develop rape and sexual assault programming. Additionally, further 
research could be undertaken to better analyze the higher levels of rape myth acceptance for 
“She lied” and “He didn’t mean to.” 

Research Question #2: Patterns by Belief and Religious Involvement 
When looking at the religiosity variables, the clearest mean differences for rape myth 

acceptance were for self-indicated religiosity and sacred reading. Prayer showed relatively little 
change over the different frequencies. Religious service attendance seemed to increase with 
religiosity for the most part; however, this pattern deviates with the most regular service goers 
reporting lower levels of rape myth acceptance than their high frequency counterparts. [See 
Figure 3]. 
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One of the more interesting trends revealed in the study was that Christians have a higher 
level of rape myth acceptance than other groups. This is constant over all the rape myth 
subscales excluding “It wasn’t really rape.” The biggest difference for Christians appeared in the 
“She lied” subscale, where Christians were .4 above non-Christian and non-religious survey 
takers. Future sexual assault training with Christian groups should work to target this rape myth 
along with the “He didn’t mean to” subscale, which was the most accepted myth for all three 
religious groupings. 

The largest religious groupings captured in this survey were Catholics, Protestants, 
atheists, and agnostics. Catholics and Protestants had relatively similar levels of rape myth 

Religiosity Prayer Sacred Reading Attendance

None 1.7449 1.765 1.7579 1.7548

Low 1.8 1.8515 1.8417 1.8166

Moderate 1.9635 1.862 2.1193 1.9167

High 2.3135 1.9604 2.4538 2.163

Very High 1.9761
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Figure 3 - Rape Myth Acceptance & Religiosity 
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Figure 4 - Rape Myth Acceptance & Religious Denomination 
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acceptance. Meanwhile, in the unaffiliated category agnostics showed significantly lower levels 
of rape myth acceptance than atheists. This difference could prove to be an interesting topic for 
further research.  

Research Question #3: Influence of Religious Involvement on RMA 
Unfortunately, for the data sampled in this survey the exact relationship between rape 

myths and religiosity remains unclear. The correlation coefficients between the various 
independent and dependent variables were all very low (r ≤ .28). Analysis of t-scores did not 
reveal any significant relationship either. 
Limitations 

One major limitation of this study was the lack of diversity of religious denominations on 
the university campus given the smaller sample size (n=216). While it is true that roughly one-
third of the sample was protestant, patterns among different denominations were unclear due to 
the large number of denominations included in the study. Further studies could improve upon 
this by garnering a higher count of respondents such that there are at least a few dozen people in 
each denomination. Looking outside of Christianity, this study was severely limited by the lack 
of non-Christian religious respondents. While it is true that non-Christian respondents tended to 
have lower levels of rape myth acceptance than Christians, this would vary by religious group. 
For example, the handful of Muslims in the sample exhibited much higher levels of rape myth 
acceptance than the Christian respondents; however, because there were so few of them they 
were grouped in with the non-Christian group. 

Conclusion 
Rape is very prevalent in society. To combat it, it is necessary to educate people about 

sexual assault and help them to understand rape victims. A focus of research in recent years has 
been to identify groups with higher levels of rape myth acceptance, specifically flagging men, 
athletes, and those involved in Greek life. While the correlation between religiosity and rape 
myth acceptance was not statistically significant, the trends empirically are quite clear. Further 
attempts to educate on the issue of sexual assault on college campuses should work to address 
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Atheist 1.64 1.22 2.54 1.71 2.32 1.45 1.54 1.7696

Christian 1.99 1.39 2.7 1.88 2.6 1.5 1.79 1.9766
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Figure 5 - Rape Myth Acceptance & Non-Religious Groups 
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the rape myths “He didn’t mean to” and “She lied.” Additionally, educators should make sure to 
address religious groups as they tend to have higher levels of rape myth acceptance, particularly 
at risk groups include those who regularly read their religious texts, consider themselves very 
religious, or are Christian. 
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Appendix 
Table 1: Sample Demographics 

Frequency Percentage 
Class Standing (n=216) 

 First year student 
 Second year student 
 Third year student 
 Fourth year student 
 Fifth year student 
 Transfer 
 Graduate student 
 Doctoral student 
 Other 

Race (n=216) 
 White 
 Black 
 Latino/Hispanic 
 American Native 
 Asian 
 Bi/Multi-racial 

Gender Identity (n=213) 
 Man 
 Woman 
 Genderqueer 
 Androgynous 
 Genderfluid 

Sexual Orientation (n=215) 
 Heterosexual 
 Gay 
 Lesbian 
 Bisexual 
 Pansexual 
 Asexual 
 Not identified 

49 
47 
50 
31 
2 
9 
24 
3 
1 

192 
6 
3 
3 
3 
9 

75 
135 
1 
1 
1 

178 
6 
2 
21 
2 
5 
1 

22.7% 
21.8% 
23.1% 
14.4% 
.9% 
4.2% 
11.1% 
1.4% 
.5% 

88.9% 
2.8% 
1.4% 
1.4% 
1.4% 
4.2% 

35.2% 
63.4% 
.5% 
.5% 
.5% 

82.8% 
2.8% 
.9% 
9.8% 
.9% 
2.3% 
.5% 

Table 2: Religiosity (n=216) 
Frequency Percentage 

Religious Family 
 Christian 

 Catholic 
 Eastern Orthodox 
 Protestant 

 Assemblies of God 

144 
68 
4 
72 
1 

66.7% 
31.5% 
1.9% 
33.3% 
.5% 
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 Baptist 
 Bible Church 
 Christian/Missionary Alliance 
 Church of Christ 
 Church of God 
 Episcopal/Anglican 
 Evangelical 
 Lutheran 
 Methodist 
 Non-Denominational 
 Presbyterian 

 Non-Christian Faiths 
 Buddhist 
 Deism 
 Jewish 
 Muslim 
 Pantheist 
 Spiritual 
 Unitarian/Humanist 
 Wicca/Pagan 

 Unaffiliated 
 Agnostic 
 Atheist 

 Don’t know/Refused 

Personal Religiosity 
 Not religious at all 
 Slightly religious 
 Moderately religious 
 Very religious 

Prayer/Meditation Frequency 
 Never 
 Only on certain occasions 
 Once a week or less 
 Multiple times weekly 

Sacred Reading Frequency 
 Never 
 Only on certain occasions 
 Once a week or less 
 Multiple times weekly 

5 
1 
1 
3 
3 
3 
2 
9 
12 
18 
14 

17 
5 
1 
2 
2 
1 
2 
2 
2 

54 
24 
30 

1 

67 
60 
74 
15 

49 
57 
28 
82 

106 
68 
27 
15 

2.3% 
.5% 
.5% 
1.4% 
1.4% 
1.4% 
.9% 
4.2% 
5.6% 
8.3% 
6.5% 

7.9% 
2.3% 
.5% 
.9% 
.9% 
.5% 
.9% 
.9% 
.9% 

25% 
11.1% 
13.9% 

.5% 

31% 
27.8% 
34.3% 
6.9% 

22.7% 
26.4% 
13% 
38% 

49.1% 
31.5% 
12.5% 
6.9% 
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Religious Service Attendance 
 Never 
 Less than monthly 
 Once a month 
 Nearly every week 
 Every week 

52 
94 
14 
31 
25 

24.1% 
43.5% 
6.5% 
14.4% 
11.6% 

Table 3: Rape Myths 
Mean Standard Deviation 

IRMAS Global (n=190) 
 She asked for it (n=208) 
 It wasn’t really rape (n=213) 
 He didn’t mean to (n=210) 
 She wanted it (n=213) 
 She lied (n=211) 
 Rape is a trivial event (n=211) 
 Rape is a deviant event (n=214) 

1.87 
1.87 
1.35 
2.60 
1.82 
2.46 
1.45 
1.70 

.656 

.870 

.533 
1.02 
.799 
1.05 
.582 
.774 
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Abstract 
Hamstring injuries are among the most common injuries in sports. The injury can occur 

in a variety of ways and is diagnosed on a scale of severity. Agreement amongst health 
professionals about the most effective treatment of these prevalent injuries, though, is lacking. 
However, examining existing literature leads to better conclusions about the most effective 
treatments. The mechanism of injury is explored, as well as treatment, evaluation, and 
prevention, but the focus is on treatment following incidence of injury. Possible treatments 
include, rest, ice, heat, stretching, NSAIDs, functional dry needling, kinesio tape, platelet-rich 
plasma, and muscle-derived stem cells. It is found that the best results stem from using ice and 
NSAIDs immediately following injury, then progressing through frequent stretching until no 
pain is felt and strength and flexibility are regained.  
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Introduction 
Twenty nine percent of all sports-related injuries are classified as hamstring injuries. 

Hamstring injuries generally occur during noncontact activities such as sprinting, jumping, 
kicking, or hurdling, and these are all common motions in sports (Mendiguchia, Alentorn-Geli, 
& Brughelli, 2012). Because the hamstring group connects the hip and knee, it be contracted and 
extended very rapidly with little time between movements to reset. Extreme muscle lengthening 
– hamstring strains –  can be a result of this (Ahmad et al., 2013).

It is difficult to prescribe a single rehabilitation method for these injuries because it is 
such a large and diverse group (C. M. Askling, Tengvar, & Thorstensson, 2013). However, 
because effective rehabilitation is lacking, the average return to play time for athletes is 14-27 
days, and there is a reoccurrence rate of 34% in sports that involve sprinting (Dembowski, 
Westrick, Zylstra, & Johnson, 2013; Reurink et al., 2012). This is a significant amount of time 
for an athlete to be unable to perform, and most treatments pursue a way to decrease it. Though 
interest in treating muscle injuries has increased over the past 20 years, there remains no 
systematic treatment of hamstring injuries (Ho, Bedair, Fu, & Huard, 2004; Mendiguchia & 
Brughelli, 2011). Even the most commonly used rehabilitative measures originated with little 
scientific backing and are only now beginning to be explored (Hamilton, 2012).  

Anatomy 
The hamstring muscle group is larger than just a single muscle. There are three large 

muscles that combine to form what is commonly called the hamstring. These muscles are the 
semimembranosus, semitendinosus, and the biceps femoris, which is the largest of the hamstring 
muscles, as shown in Figure 1. These muscles link the hip and knee, and work to flex the knee 
and extend the hip (DeWitt & Vidale, 2014). Eccentrically, the hamstring muscle group 
modulates knee extension and hip flexion (Abebe, Moorman, & Garrett  Jr, 2012). All three 
originate at the ischial tuberosity in the hip, but insert at different locations in the leg (DeWitt & 
Vidale, 2014). The ischial tuberosity myotendinous junction extends into the three muscles as a 
group. The semimembranosus branches off from the group first, and the myotendinous junction 
continues about 60% of the way into the biceps femoris (Abebe et al., 2012).  

Because both the semimembranosus and the semitendinosus insert at the proximal tibia, 
they are able to internally rotate the lower leg. On the other hand, the biceps femoris is able to 

Figure 1. Hamstring anatomy. 
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externally rotate the lower leg. This is because it inserts of the head of the fibula. In addition, the 
biceps femoris has a short and long head. The short head is a single joint muscle, so it only 
attaches at the hip. It connects in the leg to the long head of the biceps femoris, which then 
continues to the insertion point on the fibula (DeWitt & Vidale, 2014). 

The biceps femoris is unique in another way also. Each head connects to a different 
nerve. The short head is innervated by the common fibular nerve. The long head of the biceps 
femoris, the semitendinosus, the semimembranosus all are innervated by tibial nerve (DeWitt & 
Vidale, 2014). 84% of all hamstring strains are to the biceps femoris (Gill, 2014).  

Mechanism of Injury 
Biomechanics 

Injury can occur when the muscle is overstrained or overstretched. Overstraining can 
happen during high speed activities, and overstretching can occur during slow speed activities. 
Although both types of injury are possible, eccentric muscle contraction during high speed 
activities such as sprinting is the most common time for hamstring injuries to occur. The 
hamstring eccentrically contracts at the end of the swing phase of a stride, just before the heel 
strikes the ground, as shown in Figure 2 (DeWitt & Vidale, 2014).  

Known as the terminal swing phase of the gait cycle, this is the point at which the 
hamstring is at its maximal length (Daly, 2013). The knee is being extended at the same time the 
hip is being flexed, and this puts high strain on the hamstring muscle group and, in particular, the 
biceps femoris. The hamstring is stretched to nearly 110% compared to its length when in the 
upright position (DeWitt & Vidale, 2014). The highest eccentric load is experienced by the 
myotendinous junction, and as a result this location has the highest incidence of injury (Sole, 
Milosavljevic, Sullivan, & Nicholson, 2008).  

Overstretching injuries usually result from activities such as dancing or stretching. Like 
the overstraining injuries, they result because of the simultaneous hip flexion and knee extension. 
However, there is no load being placed on the hamstring at the time of these injuries, so they 
result only from extreme lengthening. In these types of injuries, the proximal semimembranosus 
muscle is most often injured (DeWitt & Vidale, 2014). 
Cellular Response 

When the hamstring is slightly strained, the myofibrils that are part of the composition of 
muscles are damaged. This leads to a leakage of creatine kinase, an enzyme that usually resides 
in the cytoplasm. As the severity of an injury increases, the extracellular matrix and fascia also 
are damaged, and more enzymes – collagen and proteoglycan – are released as well (Ahmad et 
al., 2013).  

Figure 2. Gait Cycle 
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Medical Examination 
Physical Examination 

Most physical examinations are performed within two days of sustaining the injury 
(Kerkhoffs et al., 2013). The first step is to obtain an accurate description of the incident that 
caused the injury. Most patients report a sudden pain during an activity such as running, 
jumping, or kicking. Some cases, however, present with a gradual tightening of the hamstring 
(Ahmad et al., 2013). In either instance, the pain can be felt from the ischial tuberosity into the 
mid-thigh. Patients often report that sitting on the injured side causes discomfort. Weakness of 
the injured side is a common complaint, as well (Abebe et al., 2012).  

The assessment then proceeds with a physical examination. This is most easily completed 
with the patient lying prone so knee flexion can be assessed easily. There often is swelling and 
bruising apparent on the injured area. Hamstring strains typically cause persistent and excessive 
edema in the thigh. Knee flexion and hip extension are tested using range of motion (ROM) tests 
(Kerkhoffs et al., 2013). There is decreased flexibility in the injured leg (Abebe et al., 2012). 
Strength is tested by flexing the knee and extending the hip against resistance, and is also 
decreased in the injured leg. The affected site is palpated to determine the area of greatest 
sensitivity. This helps to identify the particular location of the strain (Kerkhoffs et al., 2013). 

During clinical examination, a gait assessment is performed. A key characteristic of 
hamstring injuries is the “stiff-legged” gait that results because the patient is trying to avoid 
simultaneously flexing the hip and extending the knee. This movement lengthens the hamstring 
and is a painful activity when the hamstring is strained. Extensive bruising is a sign of more 
severe injuries such as a high-grade myotendinous injury or a proximal avulsion injury (Ahmad 
et al., 2013).  
Severity 

Hamstring strains are classified on a scale of one to three. Grade one strains are mild, 
have some overstretching of the muscle, but there is very little damage to structural integrity. 
Grade two strains are moderate, involve partial tearing of the muscle, and result in high loss of 
function. Grade three strains are severe and are characterized by complete tears (Ahmad et al., 
2013). Hamstring ruptures are less common than hamstring strains. To be classified as a 
hamstring rupture, there must be at least two tendon avulsions. These commonly are 
misdiagnosed as hamstring strains because they present similarly (Cohen, Rangavajjula, Vyas, & 
Bradley, 2012). 
Imaging 

Various imaging techniques are used to determine location and severity of hamstring 
strains. In mild cases, imaging may be omitted, but in more severe cases, it is an important 
diagnostic tool to rule out a possible tear. Imaging can also aid in predicting recovery time 
(Kerkhoffs et al., 2013). 

The most useful imaging techniques for hamstring injuries are MRI and ultrasound, MRI 
is more helpful in less severe cases because it can depict soft tissue and bone (C. Askling, 
Koulouris, Saartok, Werner, & Best, 2013). In cases where any imaging is used, MRI is ordered 
40-77% of the time. MRI also is helpful because they can show any avulsion fractures that may 
be present and reflect the extent of the injury to a high degree. In addition, MRI is less user-
dependent and can produce more definitive results. Ultrasound usually is not used alone in 
muscle strains, but it is commonly used in conjunction with MRI to give a more detailed image 
because it can show superficial structures better than MRIs do. Imaging should be performed 
within three days of injury for the most accurate results (Kerkhoffs et al., 2013). 
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Further Classification 

Hamstring strains can be broken down into more specific classifications. Sprinting-type 
injuries occur during acceleration or high speed running. Stretching-type injuries occur when the 
hamstring is being lengthened during activities such as kicking or doing a split. Sprinting-type 
hamstring strains occur in 72% cases (C. M. Askling et al., 2013). 

Treatment 
Stages of Healing 

Generally, the hamstring muscle group progresses through three stages of healing: 
destruction, repair, and remodeling. Destruction happens immediately following the injury and 
swelling occurs. Then the hamstring is repaired first at the molecular level, then function and 
range of motion can be regained using various techniques. Which technique is most effective is 
still being debated (Delos, Maak, & Rodeo, 2013). 
Nonoperative Options 
Traditional Management 

Most hamstring injuries can be treated nonoperatively. Traditional management, 
consisting of rest, ice, compression, and elevation has had success, but still leads to high reinjury 
rates and a longer return to play period (Ahmad et al., 2013). Another issue with traditional 
treatment is its unpredictable nature (Mejia & Bradley, 2011). 
Stretching 

Another proposed method of rehabilitation involves stretching the injured hamstring 
(Chahal et al., 2012; Lim, Nam, & Jung, 2014). Stretching the injured hamstring four times a day 
compared to once a day has been shown to reduce return to play time by two days (Sherry, 
2012). Two different types of stretching that can be prescribed. The first, known as C-protocol, 
uses conventional exercises to stretch the hamstring. The second, L-protocol, has a specific focus 
on loaded lengthening of the hamstring muscles. An example of this can be seen in Figure 3. 
Both intend to increase flexibility and strength to repair the muscle (C. M. Askling et al., 2013).  

 
 
 
 
 
 
 
 
 
 
 

 
 

A study of Swedish soccer players compared these two techniques. The study found that 
using the L-protocol was more effective in decreasing return to play time and led to a more 
predictable recovery. The L-protocol  participants were able to return to play 23 days sooner 
from serious hamstring injuries than those who were using the C-protocol (C. M. Askling et al., 
2013). In using L-protocol, the hamstring is stretched and then loaded, or used actively in a 
braking motion (Isner-Horobeti et al., 2013). This mimics the mechanism of injury, and treats the 

Figure 3. Hamstring Loaded Lengthening 
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injury at its source rather than simply strengthening the hamstring muscle group. Eccentric 
lengthening requires less energy than concentric lengthening because less ATP is produced and 
heat production is slowed (Lorenz & Reiman, 2011). Using eccentric stretching techniques has 
been shown to increase muscle length in as little as one use, and continues while that technique is 
used (Guex & Millet, 2013). Another study recommends using eccentric exercises both as a 
treatment and a preventative measure (Dembowski et al., 2013). 

Another technique that can be used in conjunction with stretching is kinesio tape. Kinesio 
tape supports muscles so that they can be used with less pain and less risk. Using it while 
stretching has been shown to increase knee range of motion by five degrees and hip range of 
motion by twelve degrees (Güner & Alsancak, 2014). 
Heat and Ice 

The debate of heat vs. cold is one that has yet to be resolved. A 2010 study examined the 
benefits of each separately, as well as the combination of the two. In the combination treatment, 
heat was applied first, with cold immediately following. Using these treatments can reduce 
oxidative damage that results from the inflammatory response in injured tissue. Treatment with 
cold is more effective at reducing oxidation damage because it decreases the intensity of the 
inflammatory response and the abundance of plasma creatine kinase that follows (Carvalho et al., 
2010). Ice also reduces blood flow to the affected area and this reduces the inflammatory 
response (Puntel et al., 2013) This reduces oxidative damage and leads to a faster recovery. Heat 
was shown to have positive benefits, as well, but it does not reach the level of achievement that 
cold does. Treating with both heat and cold falls between treating with them separately. Many 
doctors recommend using whichever method feels more beneficial to the individual patient 
(Carvalho et al., 2010). 
Anti-inflammatories 

Non-steroidal anti-inflammatory drugs (NSAIDs) are typically prescribed to reduce 
inflammation, and are among the most commonly used substances for athletes (Correa et al., 
2012). They account for 25% of the medications taken by athletes (Lazic et al., 2011). In the 
general population, NSAIDs are used frequently to reduce inflammation, fever, and pain and are 
usually given orally (Meara & Simon, 2013). NSAIDs are most beneficial within the first week 
following injury as a pain-reliever and inflammation-reducer, but use for longer than ten days 
has no benefit on muscle repair (Ho, Bedair, Fu, & Huard, 2004). 

Side effects of NSAIDs can vary based upon patient and what condition is being treated. 
Commonly gastrointestinal damage is seen. The NSAIDs can cause mucosal damage, so it 
suggested that they are taken with food. Renal dysfunction also has been recorded. In rarer cases, 
cardiovascular damage may be seen (Meara & Simon, 2013). 
Functional Dry Needling 

 Functional dry needling (FDN) is used to treat chronic and acute musculoskeletal 
injuries and helps to improve function of injured muscles. It increases range of motion by 
relaxing and disrupting taut muscles. FDR is used in conjunction with other rehabilitative 
measures, such as eccentric exercises, and is applied after the exercises have been performed. 
Because FDR is used in addition to other rehabilitative techniques, it is difficult to make 
inferences about its benefits. There are very few studies that have been performed to test it, but it 
has been shown to reduce return to play time and decrease incidence of reinjury (Dembowski et 
al., 2013). 
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Biological Treatments 
Some other biological treatments are being explored. One therapy possibility is platelet-

rich plasma (PRP). PRP is a locally-given injection containing a high concentration of platelets 
and growth factors. Contained in PRP also are adenosine, serotonin, histamine, calcium, 
dopamine, ADP, ATP, and catechaolamines. These aid tissue regeneration and repair, and they 
have shown a decrease of three days in the return to play time of grade one hamstring strains. 
(Mejia & Bradley, 2011) . Another study reports a decrease in return to play time of 16 days in 
grade two hamstring strains (A Hamid, Mohamed Ali, Yusof, George, & Lee, 2014). 
Transplanting muscle-derived stem cells has shown promise, as well, by significantly increasing 
muscle strength within two weeks of injury and injection of the stem cells (Ota et al., 2011). 
Operative Options 

The majority of hamstring injuries that require surgery are total ischial avulsions. These 
injuries tend to occur when there are strong eccentric hamstring contractions. Criteria for 
receiving surgery include avulsion of all three tendons or involvement of two tendons with at 
least two centimeters of retraction (O’Laughlin, Flynn, Westrick, & Ross, 2014). In cases that 
involve only two tendons, conservative treatment may be prescribed first with surgery as a last 
resort. Determining when or if surgery is needed in subtotal avulsions is difficult and concrete 
criteria for which treatment to choose is lacking (C. Askling et al., 2013). 

 The surgery begins by making an incision horizontal and medial to the thigh midline.  
Sutures then are woven into the hamstring tendon. At least one of the sutures serves as a gliding 
stitch to anchor the hamstring tendon to the ischial tuberosity and act as a pulley. Fixation of the 
proximal hamstring is the final step. It is critical that this is done as anatomically as possible (C. 
Askling et al., 2013). Physical therapy is started within 48 hours of surgery, and weight-bearing 
is allowed progressively throughout the rehabilitation process (O’Laughlin et al., 2014).  

Prevention 
Risk Factors 

The primary risk factor linked to sustaining a hamstring strain is having a history of 
hamstring strains. One a patient has been diagnosed with a hamstring strain, the chances of that 
patient having another hamstring injury in the future double. This may be due to scar tissue 
formation following the initial injury. The new scar tissue becomes a likely point of injury 
because it is weaker than the surrounding muscle tissue. As the scar tissue is building up, it can 
cause reduced flexibility, muscle weakness, and decreased muscle control. Once the scar tissue 
matures, though, it becomes stronger than the muscle. This may indicate that the reinjury rate is 
so high because patients are resuming full activity too early. The external symptoms may have 
resolved, but if the scar tissue has not matured, the healing process is not complete (Gill, 2014). 

Hamstring strains become more likely as fatigue sets in. More hamstring injuries could 
occur later in games because of a change in running mechanics and a shorter stride length. Lack 
of strength and flexibility can contribute to hamstring strains, as well. Athletes who sustain 
hamstring strains during the season have three inches of range of motion less on average (Gill, 
2014).  
Solutions 

It is hard to prevent fatigue-related injuries. Well-conditioned athletes are less likely to 
sustain injuries due to fatigue, but it is not something that can be eradicated. Strength can be 
increased by participating in hamstring strengthening exercises such as deadlifts, Nordic 
hamstring exercise, or leg curls. The weight being lifted should be at least 60% of a one rep 
maximum for novice and intermediate patients and at least 80% for athletes (Guex & Millet, 
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2013).  Eccentric strength training is the most effective method of building strength. This method 
increases strength and improves running speed (Gill, 2014). Exercises also should be directed 
toward the terminal swing phase of the gait cycle because this is when most hamstring injuries 
occur (Guex & Millet, 2013). For the most holistic approach, multi-joint exercises should be 
used. The hamstring muscle group connects two joints, so performing exercises that only activate 
one joint are less effective (Gill, 2014). 

Flexibility can be increased by stretching on a regular basis. If the hamstring is used to 
being stretched, the stretching that occurs while running will not have a deleterious effect (Guex 
& Millet, 2013). It is important to increase flexibility in all muscles and not focus solely on the 
hamstring muscle group. If the quadriceps have low flexibility, an increase in pelvic tilt while 
running is seen. This increases the risk of sustaining a hamstring injury. Dynamic stretching is 
preferred over static stretching for best results (Lim et al., 2014). Although having hamstrings 
that are flexible prepares them for being stretched while running, there is still debate over 
whether stretching truly decreases the risk of injury. Most experts state there is little to no 
correlation between pre-workout static stretching and reduced risk of injury (Guex & Millet, 
2013). 

Evaluation for Return to Play 
Clearing an athlete to return to play can be a tricky task. Most physicians simply use gain 

of function and range of motion in conjunction with lack of pain as their method of evaluation 
(Dembowski et al., 2013). Ability to walk without pain can be an indicator of how long treatment 
will last. If it takes more than one day to walk pain-free, there is a high likelihood treatment will 
last more than four weeks (Sherry, 2012). The active hamstring flexibility test can be used in 
evaluation (C. M. Askling et al., 2013). 

Conclusion 
In general, the best treatment for hamstring strains seems to be a combination of various 

proposed methods. Taking NSAIDs near the time of injury tends to reduce inflammation and 
promote muscle healing (Ho et al., 2004). Rest should be observed at first, but as the patient is 
able, movement should be started (Ahmad et al., 2013). Loaded lengthening stretches should be 
performed multiple times daily to help regain movement, strength, and flexibility (C. M. Askling 
et al., 2013). Heat or ice may be used to relieve pain and aid in muscle regeneration (Carvalho et 
al., 2010). 

Hamstring injuries remain very prevalent, yet they are difficult to treat. Various methods 
such as R.I.C.E., stretching, ice, heat, kinesio tape, and biological therapies are used in 
rehabilitation. However, investigation into which method leads to fewer reoccurrences of injury 
and decrease return to play time is lacking. Without an increase in research of these methods, 
athletes and non-athletes alike will continue to struggle with recovery from hamstring injuries.  
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Introduction 
Hail to RMU is a two-part documentary series that follows the development of the Robert 

Morris University football team over the course of two years, beginning in 2014. I served as 
producer and had the goal of creating a visual artifact that would preserve the culture of the team 
as it was going through a transitional phase. A new head coach was introduced before the 2014 
season, and with him came many changes to the team. There were new uniforms, a new 
offensive scheme and a new attitude. In addition to preserving a culture, this project is gave me 
the skills required to operate a long-term project and work with a team, which will be valuable 
when searching for a job. 

The idea for Hail to RMU came about in the spring of 2014. I was working with a fellow 
student and videographer at the time on several different small projects. We were searching for a 
larger, more enterprising project to take on. The videographer, Alec Balenciaga, always had a 
strong interest in all levels of football, whether scholastic, collegiate or professional and both of 
us shared an interest in football documentaries, such as HBO’s Hard Knocks and 24/7 series. 
These documentaries appealed to us because they were made for a television audience. 
Therefore, they were shorter segments, but still maintained the in-depth themes of full-length 
documentaries. Together, we decided to make our own version of Hard Knocks, using the Robert 
Morris football team as our subject. 

We began brainstorming some ideas and how to get the ball rolling on such a major 
undertaking. After fully deciding to take on the project, we contacted the football sports 
information director, Spencer Kowitz and told him our plans if he approved, a sit-down interview 
with the head coach, John Banaszak. 

Pitching the Idea 
Kowitz approved and we were cleared to speak with Banaszak. It was Banaszak’s first 

year as head coach with the team and he was bringing about many changes to the team. He was 
very receptive of our idea and wanted to shed as much positive light on the team as possible. He 
also saw our project as a potential recruiting tool for future players. We shared with him and 
Kowitz data analytics for rmusentrymedia.com, which is where the documentary would be 
officially published and a treatment, as well as previous work that we had done and was 
published on the official RMU Athletics YouTube page. 

Pre-Project Concerns 
Needless to say, Alec and I were rearing to go on Hail to RMU. However, there were a 

few concerns that we had as we began to plan our progress. 
For the first training camp, we were worried that we would become a distraction to the 

team. The RMU football team, especially recently, is not accustomed to having cameras at 
practice and meetings. Alec and I did not want to take away from what the team and coaching 
staff was trying to accomplish or disturb the day-to-day activities in any way. Our goal was to 
assume the role of a fly on the wall and document the team in the most organic way possible. 

In connection with blending in to our surroundings, Alec and I knew that we had to earn 
the trust of the players, coaches and staff if we were to spend the coming month with them. Our 
goal was to form some sort of relationship with nearly everyone involved with the team, right 
down to the athletic trainers and student managers. If this was accomplished, we would have 
further access to off-the-record information. 

Filming 
Our on-site creative process began with the observation days. On the first day of camp for 

both editions, the crew took one or two cameras to practice for the day and practiced general 
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shooting. My job, as a co-producer, was to network with coaches, players and staff. Since we 
were to be around the team every day, it was important that everyone involved in RMU’s 
football camp was used to the crew and cameras being around. I wanted the crew to ease into 
camp so that we could make a smooth transition into official filming and working. 

Each day of camp, there was something different to film. I was given the day-to-day 
football camp schedule over the summer, so I could pre-plan which activities we would focus on 
for the day. I created a Google Calendar to share with the crew so that the information was easily 
accessible from digital platforms. 

Most days had identical schedules, although they varied based on what phase of camp it 
was, whether it was a full pads day, upper pads day, etc. The crew and I attended an early 
morning and an afternoon practice, then an evening team meeting. The crew took advantage of 
breaks between practices and meetings to upload or edit footage. Other times, breaks were used 
to conduct interviews because it was the most convenient time for the players and coaches. Side 
work was also accomplished, including storyline and scrip development and research. On rare 
occasions, breaks were used as actual breaks. The days were often long and tedious, and having 
an hour or two to unwind and refocus kept our minds fresh. 

We used two relatively new filming techniques: GoPro camera and wireless 
microphones. We got the idea to use these techniques from watching professionally done sports 
documentaries, such as ESPN 30 for 30, ESPN E:60 and HBO Hard Knocks. 

The GoPro camera was used once, in the first edition of Hail to RMU and did not yield 
the results we desired. We attached the GoPro to the helmet of the starting quarterback at the 
time for an inter-squad scrimmage. It was affixed to the player’s helmet using a strong suction 
cup and elastic bands. During warm-ups, the quarterback came over to myself and another crew 
member, thinking that the camera was not recording. We looked closely, pressed a button or two, 
and gave it back to him. As it would turn out, we stopped the recording on the camera and did 
not record any of the game. 

We were very disappointed with the failed outcome of the GoPro. We wanted it to break 
up the monotony of ordinary shooting by offering an alternate perspective. We also wanted to 
share the footage with the coaches so that they could have a different angle when examining 
film. Although we were unhappy, we learned a valuable lesson in being familiar with the 
equipment that we were working with and asking for a second opinion before adjusting anything. 

We also attached wireless microphones to select players’ pads. We had slightly different 
methods from the first to second edition of Hail to RMU. For the first edition, all of the players 
knew who had the microphone attached to them. This had drawbacks because the players would 
act differently, whether it was censoring themselves or trying to be funny, because they knew 
there was a chance they would be in the documentary. 

To combat this, we took an advanced approach for the second edition. I woke up early in 
the morning to get to practice before any of the players. I coordinated with the main equipment 
manager, Butter, who retrieved the respective player’s pads and attached the microphone pack 
using zip ties and duct tape. This way, no one but the crew, the equipment manager, and the 
player who the microphone was attached to knew who was being recorded. 

As demonstrated by the previous examples, I had a lot of freedom in choosing what was 
to be filmed. The only condition came closer to the regular season. We were instructed to not 
record anything that resembled specially designed plays or anything else that opponents could 
use against the team. 
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Interviewing 
My time working on Hail to RMU helped me develop my interview skills. I cannot even 

begin to count the number of interviews that were completed with the team over the past two 
years. The sheer mass of interviews that we had to complete with the players and staff required a 
lot of organization. Some days we conducted upwards of five interviews. Our first approach with 
interviews was to get our ideas cleared with the sports information director, and then proceed 
with planning. However, as we spent more time with the team and built rapport, we earned the 
freedom to plan and execute interviews as we saw fit. It meant a lot to me that we had gained the 
trust of administrative authorities to independently organize our objectives. 

I learned interview techniques that exceeded what I had learned in the classroom. I 
discovered that when planning a segment on an individual player or coach, it was best to 
interview that subject last. I had learned surprising anecdotes from other interviews that I was 
able to bring up in the main subject’s interview. This technique helped me dig up information 
that I might not have ordinarily found. I also learned different pressure points that I could push 
on in interviews. I became able to detect slight hints to bigger storylines or underlying feelings 
just by navigating the interview subject’s answers.  

The crew and I experimented with locations for interviews. Each interview backdrop was 
precariously scouted. The backdrop varied on the subject and what we were interviewing them 
about. If we wanted a casual, positive interview with a linebacker, we took the player outside so 
that we could use natural lighting and set up a backdrop that included a long shot of the field and 
football sleds. If we wanted to talk to a returning defensive back about something more intense, 
such as last season’s losing record, we went inside the locker room and used darker, more 
dramatic lighting. I wanted the design to reflect what was being talked about in the interview. 

Earning Trust 
As mentioned in the previous section, the crew and I worked hard to establish mutual 

respect and trust amongst the team. Developing rapport was important to us not only because we 
wanted the smoothest path to access, but also because we had genuine admiration for the team. 
We wanted to create the best product to represent the program, and if they knew our intentions, 
they would return the feeling. The easiest way to do this was to blend with the team. It was 
relatively easy to develop trust with most the players and coaches because they were excited to 
have the crew there. It was more difficult, however, to do the same with the well-weathered 
members of the program. The defensive coordinator, Scott Farison, had been with the team 
longer than any other coach. It was clear that he was weary of us by his old-school mentality and 
lack of contact with us. It was also difficult to create a comfort zone with the head athletic 
trainer, who was a key piece because of his knowledge of player injuries. 

Hail to RMU taught me the importance of knowing as many people involved in the 
program as possible. Two of the most important people I interacted with were Tanner Schultheis, 
the director of football operations, and “Butter,” the head equipment manager. Schultheis was 
easy to form a connection with because he was close to my age. He was extremely helpful in 
providing exclusive documents, such as travel schedules and off the record information, like 
which players were suspended for upcoming games. 

Although the crew and I developed lasting friendships with some of the people we were 
surrounded by, it was important to maintain a sense of professionalism. When we were working 
with anyone involved with the program, the topic of conversation was concentrated on football, 
although small talk was utilized to maintain a comfort level. We knew that we were perched on a 
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thin line between friendship and professional partners and one step into the wrong direction 
could ruin everything that we had worked for. 

Personal & Professional Development 
Hail to RMU has changed my life. Attending football camp for two years in a row has 

increased my knowledge and love of the sport. When I walked onto the field for the first time, I 
couldn’t identify half the positions on the field. By the time the project was complete, I was able 
to draw up defensive formations the team utilized. This increased knowledge carried over into 
covering scholastic football for other publications, such as the Beaver County Times and the 
Pittsburgh Tribune-Review. 

I also learned about the intangibles of the game. I learned about the culture of college 
football and how each position has its own micro-culture. I learned that the beauty of football is 
that natural talent is important, but anyone can play if they have the desire and work hard 
enough. The game itself is primitive, yet calculating, which a reflection of the athletes who play 
it. Once I realized this, it became easier to talk to the players, coaches and staff because I better 
understood their individual character and values. 

Producing Hail to RMU taught me organizational skills. Although I was mostly laizzes 
faire with my crew for the duration of the project, managing a crew of up to five people was not 
as easy of a task as I expected. I had to make sure that schedules and storylines were constantly 
updated so that each crew member could function in coordination with one another. Many tools 
that are used in the industry, such as Google Calendar and Google Docs were utilized throughout 
the duration of the project. When the days grew long, I did my best to ensure all planning, 
filming and interviewing was running smoothly, all while keeping the group motivated and in 
good spirits. 

Future Plans 
We submitted Hail to RMU to two different film festivals and are currently in search of 

more. First, the project was submitted to the Three Rivers Film Festival. Although the 
documentary was not selected as a finalist, Hail to RMU was given an official IMDB page for 
being a contender. It is also in the submission process for the BEA Festival of Media Arts and 
we are eagerly awaiting results. 

Even if this project does not win any awards, I am satisfied with the results. I originally 
embarked on this creative process with the ambition to make a film that could be appreciated by 
fans of Robert Morris University football and college football as a whole with themes that 
transcend the traditional X’s and O’s of the game. I’ve seen this documentary develop from a 
two-person crew with some cameras and big ideas to a full-blown, multi-faceted project with 
involvement from students, football staff, football fans and beyond. It is my hope that I captured 
an essence of this team that future generations of Colonials can enjoy. 
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Abstract 
The mandible, or jawbone, is one of the most important bones in the entire body.  Without a 
functional mandible we would not be able to eat or to talk without mechanical aids.  Medicine 
has come a long way in providing surgeons the necessary means in order to properly and 
effectively repair this vital bone.  This study aims to determine the most stable implant by Finite 
Element Model (FEM).  The implant that deforms the least under normal bite force will be 
determined as the most stable and effective method. 
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Introduction 
The mandible, or jawbone, is one of the most important bones in the entire body.  

Without a functional mandible, we would not be able to eat or to talk without mechanical aids.  
Medicine has come a long way in providing surgeons the necessary means in order to properly 
and effectively repair this vital bone.  

Mandibular reconstructions are necessary as a result of finding a tumor in the jawbone.  
Approximately 24,000 patients developed cancer of the mandible in a given year (Byers, 1995).  
This tumor does not have to be malignant to require surgery; any interference with function can 
result in surgery.  In addition to tumors osteomyelitis, osteoradionecrosis, or osteochemonecrosis 
can result in a need for mandible reconstruction (Mueller et al., 2012). 

Throughout history multiple methods of mandibular reconstruction have been used.  With 
the mandible being made of both cortical and cancellous bone, the grafts must be able to 
resemble this structure.  Cortical bone is much stronger and surrounds cancellous bone (Currey, 
1970).  Recently, however, surgeons have utilized three main techniques.  These techniques 
include:  Non-vascularized bone grafts, Vascularized bone flaps, and rapid prototyped 
prosthetics.  The question is now, which of these methods provides the maximum recovery back 
to normal mandibular properties? 

Mechanics of mandible 
Like any material, bone has mechanical properties that need to be measured when 

examining reconstructions.  The values of Elastic Moduli (E), Shear Moduli (G), and Poisson’s 
Ratio (ν) for the mandible are found it Table 1(van Eijden, 2000). 

  The use of NVBGs has subsided as the use of vascularized bone flaps has become more 
popular. 
Direction E G 

(GPa) 
ν 

Tan1 13.8 - - 
Lon 19.4 - - 
Rad 11.3 - - 
Rad-tan - 4.5 .274 
Rad-lon - 5.2 .237 
Tan-lon - 6.2 .317 
Tan-rad - - .273 
Lon-rad - - .405 
Lon-tan - - .376 
Table 1:  Elastic Moduli, Shear Moduli, and Poison's Ratio for Human Mandible 
 Note.  Adapted from Biomechanics of the mandible, p. 128, by T. M. van Eijden, 2000, Critical 
reviews in oral biology and medicine  
Non-Vascularized Bone Grafts 

Non-Vascularized2 bone grafts (NVBGs henceforth) are stripped of the surface blood 
vessels.  The grafts are then placed into a blood vessel rich area.  The blood vessels in the area 
will vascularize the graft bringing nutrients to the new mandible.  NVBGs are generally used for 
defects that do not exceed 7 cm.  This is due to the high success rate of shorter bone removal.  
Failure rate for grafts at 6 cm or less was only at 17%.  As the grafts increased in length the 

1 Tan=tangential, lon=longitudinal, rad=radial 
2 Non-vascularized- lacking blood vessels or a vascular system 
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failure rate increased exponentially reaching 75% for grafts exceeding 12 cm (Progel, 1997).  
The grafts can be taken from a variety of locations in the body.  The main locations include the 
iliac crest, fibula, and ribs with the iliac crest and ribs being more likely (Progel, 1997).  
According to a study performed by Okay et al., the use of NVBGs causes the patient less 
swelling and pain post-operation (2013).  In order to match the make-up of the mandible, the site 
of harvesting must be rich in cancellous bone. 
Vascularized Bone Flaps 

In contrast to NVBGs, Vascularized bone flaps (VBGs henceforth) maintain the surface 
blood vessels.  These types of grafts are taken mainly from the fibula (Progel, Podlesh, and 
Anthony, 1997).  Other donor sites have and still are being used.  These sites include the iliac 
crest and scapular.  However, these sites are less common due to the decreased available tissue 
and higher level of surgical preparation at the reconstruction site.  In addition to the fibula 
providing the surgeon with ample tissue to harvest, the composition of the bone is most similar 
to the mandible than the other sites (Delacure, 2007).  The most reliable method of vascularized 
bone grafts is the fibula free flap (Succo, 2015).  In this technique it is common for elderly 
patients to undergo vascular imaging3 before surgery.  This includes computer-tomography (CT) 
and magnetic resonance imaging (MRI) (Delacure, 2007). 

The surgeons have two main options when it comes to preparing for the surgery.  The 
surgeon has the option between free hand design and computer-aided design.  The results show 
that the computer-aided preparation produced the most consistent surgical simulations (Logan, 
2013). 

The surgery is performed by fitting cutting guides onto the patient’s mandible around the 
tumor.  The surgeon then uses a bone saw, either reciprocal or sagittal saw, to cut out the 
affected area.  A second surgical team is concurrently harvesting the fibula sections by placing 
the surgical guides on the intended sites while leaving a 2 cm buffer to allow room to shape the 
fibula.  After using the resectioned region of the mandible as a guide to shape the fibula, the 
surgeon fits the new mandible to the pre-bent titanium surgical plates.  Finally, the plate is 
secured to the remaining mandible in specific locations in order to ensure maximal bone contact. 
The terminal ends of the implant and existing mandible are cut to a 45-degree angle achieves 
maximal contact (Succo et al, 2015).   

When NVBGs and VBG were compared with a focus on bone union, VBGs achieved 
bone union at a higher rate than that of NVBGs.  This meant fewer surgeries to ensure bone 
union.  This was achieved even with the VBGs having older age, larger defects and more 
malignant diseases (Foster, 1998). 

Rapid Prototyped Prosthetics 
Current uses. 

There are three main methods of using rapid prototyping in medicine.  These methods 
include the following: the use of 3D CT scans as templates for bending the surgical plates and as 
a guide for adapting a free fibula bone graft to the surgical section of the mandible, using 
reconstruction plates adapted to a stereolithographic 3D printing model, and Computer aided 
drawing-based use of manufactured custom hydroxyapatite/polyamide scaffolds or titanium 
mesh trays.  Of these three techniques, Azuma et al claims the use of CT scans as templates for 
bending the surgical plates is the most common use of rapid prototyping in medicine (Azuma, 
2014). 

3 Used to see the blood vessels 
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Potential future uses. 
New forms of rapid prototyping are showing potential in medicine.  Rapid prototyping 

can involve a multitude of methods.  Five major methods of scaffold4 building can be used.  The 
processes examined include:  sheet lamination, adhesion bonding, laser sintering, 
photopolymerization, and droplet deposition.  In this article all five are analyzed for their 
potential use in medicine and shortcoming in the field (Yang, 2002).  

Sheet lamination involves thin sheets of material lined with thermoplastic adhesive.  The 
sheets are cut into shape by a carbon dioxide laser.  The cross-sections are then subjected to high 
temperature and extreme pressure to bond the layers.  This is repeated layer-by-layer until the 
desired shape is made.  This method provides sharp and well-defined edges, but the small holes 
and interconnecting channels needed for a bone scaffold (Yang et al.). 

In adhesion bonding, powder is made into a solid model by use of a binding material.  
The model, like most of the processes being analyzed, is made layer-by-layer.  A virtual model is 
sliced into cross-section creating computer-assisted design data.  The model layers are 
selectively printed using a process identical to that of desktop inkjet printers.  The binding 
material is laid down in the area that will become the model (Yang et al., 2002).  The use of 
inkjet 3-dimensional printing has the greatest potential to use calcium phosphate materials.  This 
is due to the chemical reaction that occurs when the α-tricalcium phosphate interacts with water 
and heat.  The product is hydroxyapatite, the non-living part of bone (Saijo, 2009).  

The use of the inkjet process is ideal because the process does not require sintering.  
Sintering involves raising surface temperature of a material to just below the melting point of the 
material.  Sintering of 3D models can cause the model to be compressed and less likely to be 
biodegradable.  If this were the case, the patient would be required to have the graft removed 
after the healing process (Saijo, 2009).  Inkjet printing has great potential to be used to create a 
variety of medical tools, including grafts for mandibular reconstruction, because of the ability to 
use any powder-based materials.  However, the most common binding materials contain 
considerable amounts of chloroform and methylene chloride.  These materials are considered 
toxic to humans and should not be used in implants.  Additionally if the model has any kind of 
cavities, excess powder can become trapped and cause various health problems for patients if 
introduced to the blood system (Yang et al. 2002). 

Laser sintering involves, as the name suggests, a laser sintering a powder-based material.  
This fuses the powder particles to one another.  The model is produced layer-by-layer with each 
additional layer being fused to the previous one.  Laser sintering can be used on a wide variety of 
materials including wax, polycarbonate, nylon, and even metal.  The process can also be 
extended to materials not included in these categories by coating the material with a thin layer of 
polymer or metal.  By doing this, more materials can be fused by using the properties of the 
material used to make the layer. “…Coated calcium phosphate powder with polymer….” The 
coated powder was sintered by selective laser sintering (SLS) to fabricate artificial calcium 
phosphate bone implant” (Yang et al., 2002).  As seen is this example, laser sintering provides 
users the ability to make proper bone scaffolds.  Also, because the laser has a tiny diameter 
(~400μm), the models can contain structures with interconnecting micro channels.  However, 
these small features make it difficult to remove excess powder, which can pose a health risk for 
the patient (Yang et al., 2002). 

4A framework or structural element that holds cells or tissues together 
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In contrast to laser sintering, photopolymerization is comprised of two main types of 
machines both solidifying a liquid stock.  The first machine uses a laser to solidify the stock 
material.  This process involves a deflecting a laser into the resin in order to start a chemical 
reaction.  The chemical reaction causes the resin to harden and bind with other sections that are 
being focused on by the laser.  This process builds the model layer-by-layer.  The second 
machine uses ultra-violet light bulbs to solidify the resin.  The process is identical to the laser 
machines except the source of heat is from a lamp instead of a laser.  This allows for the entire 
layer to be cured at one time.  A laser photopolymerization machine was used to build a 
hydroxyapatite prototype for bone scaffolds.  This is important moving forward because that is 
the ideal material for mandibular scaffolds.  This process is capable of using ideal materials for 
bone scaffolds but the laser is not yet fine enough to create the interconnecting channels at the 
ideal diameter (Yang et al., 2002). 

For example, surgeons used rapid prototyping in order to bend the surgical plates to fit 
the patients’ specific mandible by converting the CT scan information into an STL file.  A model 
of the mandible was then printed using stereolithography.  This model provided the surgeons a 
physical model in which to bend the plates (Cohen, 2009).   

Droplet deposition is the process of molten drops of material being deposited on the build 
platform.  The addition of layers causes the previous layers to soften and fuse with the new 
layers.  In order to prevent the softened materials from collapsing into cavities, the use of soluble 
wax can be used as support material.  This process has been used for making aluminum-ceramic 
hybrid structures in bone implants.  However, the overall use of this method in medicine is 
limited at the current state (Yang et al., 2002).  

In a study performed by Konstantinović, Todorović, and Lazić, the use of a prosthetic 
implant was used in place of a bone graft.  According to the study, the use of the prosthetic was 
required because the dimensions of the reconstructed mandible were insufficient for the required 
surgery.  Instead, a basal osseointegrated5 implant was used successfully (2013). 
Combining Processes 

The use of rapid prototyping is not at the point of standing alone in surgery.  Therefore, 
medical professionals can use rapid prototyping in conjunction with bone grafts using either, 
vascularized or non-vascularized. 

Azuma et al. performed a study in which the CT scan was used to measure the section 
involved in surgery.  The information was used to make a rapid prototyped model used to bend 
the titanium surgical plates.  After the surgery was performed, the researchers measured the 
difference in mandible form versus those receiving surgery not utilizing rapid prototyped models 
(2014). 

Mandibular replacement was aided with additive manufacturing.  The surgeons used 
custom made cutting guides made with 3-dimentional printers.  The computer-aided surgery was 
compared with the contemporary method of surgery.  The results showed that the computer-
aided surgery was completed in a timelier manner as well as being completed with less 
procedures (Tsai, 2014). 

Determining Success 
Many factors can affect the outcomes of mandibular reconstruction. When this surgery is 

performed the goal is for the reconstruction to be as permanent as possible.  Four variables were 

5 Bone growing right up to the implant surface 
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determined to significantly cause graft failures within one year of surgery.  These variables 
include length of reconstruction, blood loss during procedure, total days on postoperative 
antibiotics, and the presence of postoperative recipient site complications (August, 2000). 

The majority of grafts that failed within a year exceeded 9.9 cm.  Any reconstruction that 
was limited to 7 cm or less succeeded in the same time frame (August, 2000).  This finding 
supports Progel, Podlesh, Anthony, and Alexander who found that reconstructions measuring 7 
cm or less only saw a failure rate of 17% (1997).  The blood loss for patients whose 
reconstruction failed within a year was significantly higher than those with successful 
reconstructions.  As would be expected, the patients who experienced a reconstruction failure 
remained on antibiotics post operation.  Also, The rate of site complication was higher for those 
that experienced a failed reconstruction (August, 2000). 

In a study to determine if the use of surgical plates aided in making the surgery more 
permanent.  This study looked at 56 patients that received a surgical plate with surgery and 15 
without the plate.  Their results showed that long-term success of this procedure favored the 
procedure without the surgical plate (Boyd, 1994).  This study was performed before the era of 
rapid prototyping and pre-bent surgical plates.  If this study were performed again the results 
would potentially show higher success rates of surgical plates. 

Methods and Materials 
The simulation consisted of three stages of development.  The first being the modeling of 

the mandible, the second is the definition of the simulations’ parameters, and finally was running 
and interpreting the FEA. 

The modeling of the mandible involved altering a premade model of a human mandible 
(Example 1). 

The first alteration was removing the Temporomandibular Joint, or TMJ, from the 
posterior of the mandible (Example 2).  To accomplish this a work plane was made by offsetting 
the preexisting XY-plane.  After this, a rectangle was drawn and extruded to ‘cut’ the unwanted 
section of the model.  The purpose of removing the TMJ is to simplify the model for the 
simulation and to provide flat surface for applying constraints, which will be discussed later. 

The second step in the modeling process was to create a section that represents the 
surgical location (Example 3).  To accomplish this, offsetting the YZ-plane in opposing 
directions created two work planes.  A vertical line was drawn on each of the planes and the 
solid body was split at each location. 

Finally, a section of the surgical location was removed because the grafts are not the 
same height as the original mandible (Example 4).  Hiding the healthy parts of the mandible and 
creating a horizontal square through the surgical location accomplished this. The square was 
extruded to cut the section. 

This results in three individual solid bodies being created.  Making components of each 
solid body created an assembly file identical to the part file in everyway (Example 5). 

  Setting the parameters involves defining every aspect of the simulation.  First, the 
material properties of each type of replacement and the existing bone of the mandible were 
entered into the system.  The part of the model that represents the healthy mandible was assigned 
the mandible material.  Then, the surgical location was assigned each material in correlation to 
the simulation run.  The flat portions, on either side of the posterior mandible, were fixed to 
represent a natural mouth.  All of the contacts were made bonded representing full healing of the 
surgery.  Finally a load was applied to the surgical site.  The load used was in a pressure to 
ensure even loading of the section, which can be seen in example 6.  The parameters of each 
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simulation were kept identical, except the material used in the surgical site, in order to ensure 
consistency throughout. 
 Finally the simulation was run and analyzed.  The simulations deemed valuable include 
the von Mises6 stress and displacement.  These results were analyzed and recorded. 
 The software used to perform both the modeling and the simulation is Autodesk Inventor 
2016.  However, any modeling software with FEA capabilities can be used to recreate the results.   

 
 
Results 
 Three simulations were run for each type of replacement.  The average values of the von 
Mises stress are summarized in Table 2.  After analyzing the data, the iliac crest graft had the 
lowest von Mises stress, followed by the hydroxyapatite graft, and finally the fibular graft.  None 
of these values are high enough to break the graft itself; therefore they are not enough to qualify 
a decision. 
 The average values for displacement are summarized in Table 3.  Upon analysis, the 
fibular graft had the lowest displacement, followed by the iliac crest, and finally the 
hydroxyapatite graft.  Visualizations of Tables 2 and 3 can be found in Graph 1 and Graph 2. 

The results of the FEA can be found in the figures that follow.  Figure 1a and 1b 
represent the hydroxyapatite graft von Mises stress and displacement respectively.  Figures 2a 
and 2b represent the iliac crest graft von Mises stress and displacement respectively. Finally 
figures 3a and 3b represent the results of the fibular graft von Mises and displacement. 

                                                        
6 von Mises stress is the average of all the stresses experienced. 
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Graft Material Fibular Iliac Crest Hydroxyapatite 
von Mises Average 23.1549 MPa 22.4029 MPa 22.6467 MPa 
Table 2:  Average von Mises stress in each graft material

Graft Material Fibular Iliac Crest Hydroxyapatite 

Average Displacement 0.0796744 mm 0.0815089 mm 0.0902559 mm 

Table 3:  Average displacement in each graft material 

Graph 1:  Von Mises stress of graft 
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Graph 2:  Displacement of grafts 
Discussion 

The results in this study support the thesis previously stated; the fibula will deform the 
least.  This study was performed under the following assumptions:  the patient has fully 
recovered from the surgery and the graft is fully healed, The force applied is max bite force with 
no external forces acting on the graft, the rest of the mandible is completely healthy with no 
abnormalities.  These assumptions do limit the study, but do not decrease the significance of the 
results. 

According to research, the fibular graft is the most common surgical technique currently 
performed.  This aligns with the findings of this study.  Also, the research showed that the 
technology needed to 3D print a graft still does not exist.  This may be due to the fact that 
hydroxyapatite alone cannot replace the current surgical techniques. 

Von Mises stresses alone could not be used in determining the best surgical method.  This 
is because the stresses observed on all of the models are not high enough to cause any type of 
damage.  In fact, the highest stress on the iliac crest only amounted to 22.4% of the yield 
strength.  The other percentages are even lower than this with the fibular graft only being 11.5% 
and the hydroxyapatite graft being 13%. 

The only other significant results are the displacements of the grafts.  The displacements 
showed that the fibular graft displaced the least under normal bite force.  This means this graft 
will cause the least amount of pain for a patient. 

The results found in this study fill a gap in the research done about mandibular 
replacements.  While researching for the literature review, no experiments were conducted 
comparing current mandibular reconstruction techniques using FEA.  This can be a great tool for 
engineers and health professionals alike.  This allows for different situations to be examined in a 
short amount of time.  Costs for preliminary research would be down because the research team 
can have a rough idea of how a graft will react to stresses found in the human mouth. 

In the future, this study can be expanded to be more beneficial to the medical community 
by making the model from CT scans of mandibular reconstruction patients.  This will ensure the 
model is anatomically identical to real-world results. 
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Additional work would include comparing data to that of case studies performed.  Also, 
fatigue testing of each material would show how long the material would last in a patient after 
surgery. 

Conclusion 
The mandible is a one of the most vital bones in the body.  When this bone becomes 

compromised in any way it is of the utmost importance to repair it.  When it is repaired the shape 
and function of the “new” mandible should be at the front of the surgeons mind.  By determining 
the most effective of these three techniques, surgeons will be able to select the technique that 
provides the patient with the highest quality of life after surgery.  Based on this research and 
previous knowledge the fibular flap should deform the least, followed by the hip, and finally the 
3D printed hydroxyapatite. 
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Abstract 
This research project involved an evaluation of the nonprofit organization The Global 

Sisterhood, Inc. This company was recently created by Dr. Shellie Hipsky, previously a 
Professor of Education at Robert Morris University. Through multiple means, The Global 
Sisterhood aims to educate, provide resources, and build global connections through networking 
in order to help women and girls around the world attain their goals. In order for the organization 
to make the most impact and continue to grow in ways that the various stakeholders need, it is 
important that information about the needs of various stakeholders are examined, and that the 
mission statement is clear and being intentionally pursued. In order to determine the needs of 
various stakeholders, this project involves conducting a needs assessment program evaluation. 
The means of data collection include a survey of supporters, and an in-depth interview of Dr. 
Hipsky, the leader of the program.   
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Introduction 
The Global Sisterhood, Inc. is nonprofit organization founded by Dr. Shellie Hipsky. Dr. 

Hipsky was a tenured professor in the School of Education and Social Sciences at Robert Morris 
University, located outside of Pittsburgh Pennsylvania. After the fall semester of 2015, she 
resigned from her academic position which she held for twelve years to continue to pursue her 
passion of inspiring and connecting others globally. Dr. Hipsky claims The Global Sisterhood, 
Inc. began two years ago through a steady progression of working with different people through 
multiple means. Dr. Hipsky’s writing of the book Ordinary People Extraordinary Planet kicked 
off the development. Then through different forms of media, such as the TV show Inspiring 
Lives with Dr. Shellie Hipsky and the radio channel Empowering Women Radio, Dr. Hipsky 
began to tell the life stories of women all around the globe that were in need of a means to 
disseminate their messages. Dr. Hipsky began to connect the dots of empowerment, inspiration 
and balance within each of these women. She also began connecting them with one another 
based on personal mission to allow everyone the opportunity to reach their full personal and 
professional potential. After two years of research and development that culminated in a three 
part book series titled Common Threads, Dr. Hipsky realized an additional gap and need existed 
for a nonprofit organization for women to globally connect, inspire and empower. In a recent 
interview she said the organization’s development had a “life of its own, and that life had so 
many women’s voices that needed to be heard” (Shellie Hipsky, personal 
communication).  Thus, The Global Sisterhood, Inc. (Global Sisterhood) was created.  

The Global Sisterhood, Inc. officially became a nonprofit organization in January of 
2016. Currently its mission statement is to educate, provide resources, and networking 
opportunities for women and girls internationally; with the purpose of supporting one another’s 
missions and movements to make each other's goals and dreams a reality. Currently, The Global 
Sisterhood, Inc. is pursuing achieving this mission through multiple social media platforms, 
including Facebook, Twitter, Instagram and YouTube; as well as hosting events like The Global 
Sisterhood, Inc. Summit and Gala this past February. Some more specific short-term goals of the 
sisterhood include advocacy and building the organization from within. The organization is 
looking to continue to spread globally through all members by personally and professionally 
networking. Organizational Chapters are also beginning to be formed in different locations 
around the world. In the long term the organization would like to essentially become a hub for 
women’s empowerment and inspiration. They want to continue to form a global community, 
with multiple smaller communities within the larger organizational structure, which have specific 
focuses locally or through a common mission. Overall, The Global Sisterhood, Inc. wants to 
continue grow their family of women around the world to change the world.  

Purpose of Study 
The purpose of this study is to evaluate The Global Sisterhood, Inc from within in order 

help them to continue to grow exponentially and successfully. As a new organization, it is very 
important the foundation of the organization is laid and everyone participating understands the 
underlying mission. In order to make the most impact and continue to grow in various ways, the 
numerous stakeholders’ demographics, needs, and possible contributions were examined. This 
study also examined the organization's goals, the founder’s expectations, and stakeholders’ 
expectations, to ensure they all align and to examine the extent to which the mission statement is 
clear and being intentionally pursued. Overall, this study’s purpose is to provide guidance and 
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instruction, that if followed, will lead to the advancement and achievement of The Global 
Sisterhood, Inc.’s mission statement. 

Review of Literature 
Nonprofit Structure 

Nonprofits must have five key characteristics in order to be called nonprofits. These 
include: being institutionalized to some degree in terms of an organizational system of 
operations, being privately separated from the government, distributing profits into the mission 
of the business rather than returning it to owners, being self governing and having some sort of 
voluntary participation (Morris, 2000). Nonprofits tend to face levels of scrutiny and are often 
referred to as the “poor stepchild” in the corporate world (Ries, 2014) due to their lack of 
business structure. Rather than the rate of success being counted in dollars, it is determined by a 
commitment and contribution to a better world (Ries, 2014). It can often be difficult to measure, 
but by taking the time to develop a vision and mission, a nonprofit organization is able to focus 
and strengthen itself to obtain future concrete goals (Kilpatrick & Silverman, 2005). The 
difficulty rests in finding the balance between financial stability, the more corporate world goal, 
and the mission. 
Mission Statements 

    Mission statements are critical tools for achieving organizational success, because they 
are used to motivate staff and volunteers, are the framework for decision-making, and are a 
mechanism for signaling organizational legitimacy. It is possible for organizations to 
communicate their mission through their actions. All nonprofit organizations first must portray 
who and what they are and then demonstrate that they can do what they say they can (Bull, 
2007). However, it is necessary to be able to evolve, adapt and have a flexibility factor related to 
related to the goals of the organization (Kilpatrick & Silverman, 2005). Jacobs, Marudas, Epstein 
and Mcfarlan all agree it is important that board members, CEOs and anyone else who may help 
make or be affected by the mission statement understand the importance and goals that are to be 
accomplished (2009, 2011). Understanding the mission statement fully is crucial because 
“without mission and its accountability, nonprofits have nothing” (Epstein & McFarland, 2011). 
Ultimately, mission statements are a foundation of a nonprofit. 
Balance of Business and Mission 

    A social mission is what makes an organization a nonprofit, but money, finances and 
business-related aspects are what keeps it running. A relationship exists between being business-
like and pursuing a social mission that oftentimes creates tension. It is not recommended a binary 
relationship be established, but instead an understanding of two distinct, but interconnected 
puzzle pieces (Sanders & McCellan, 2014). A successful balance is possible when both the 
finance department and mission department are able to work cohesively through communication, 
education, involvement, reporting and an alignment of strategic goals that are acknowledged 
within each department (Pomeranz, 2008). Overall, the mission department needs to have a good 
financial understanding, discipline, and flexibility, while the finance department needs to be 
educated on why the mission staff does what they do. The finance department must be able to 
say no to alluring but distracting funding opportunities presented, but the mission department 
must also be willing to accept donations that are not completely aligned with the vision in order 
to avoid tunnel vision and encourage constructive mission growth (Kilpatrick & Silverman, 
2005). Balance between the mission and business side of a nonprofit organization is essential, 
and without it success is not possible. 
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The Measurement of Success within a Nonprofit 
Measuring success in a nonprofit focuses on achieving mission-related goals by 

measuring how the targeted community is impacted and affected. Epstein & McFarlan (2011b) 
propose five clusters to evaluate a nonprofit well; these include: inputs: the key tangibles and 
intangibles, activities: specific programs and tasks, outputs: products and services that are a 
result of the organization’s activities, outcomes: specific changes in behavior and individuals 
affected by the delivery of the products and services, and impacts: benefits to communities and 
societies as a whole as a result of the nonprofits outcomes. However it is still difficult to break an 
organization’s mission work down and grade it as efficient or inefficient. Meanwhile, measuring 
the successful of a nonprofit financially may seem easy. A nonprofit organization is efficient if 
every dollar spent returns a dollar. However, the most common definition of the word efficient is 
too normal of a measurement for a sector that is not normal at all (Brooks, 2006). This leads to 
the concept of “balance” as a performance measurement tool, involving self-reflection of the 
manager and board member's own perception of their organization (Bull, 2007). Some nonprofits 
are social driven utilizing a loose business framework while others are enterprise driven focusing 
on a structural business framework. Finding the balance between the two commonly causes 
pressure and stress between different departments. Measuring the success of a nonprofit 
organization can be done many different ways, but overall an organization must be responsibly 
completing their mission. 

As new nonprofit organizations are created, networking is important to gain access to 
critical knowledge and funding. It also provides a means to find employees, volunteers and 
donors whose goals are aligned with the company’s mission. Hiring believers of the mission can 
increase job satisfaction and productivity (Kirk & Nolan, 2010). Networking also provides many 
opportunities for growth. 
The Benefits of Networking 
        There are countless advantages to networking. It is widely accepted that networks 
provide opportunities for business advice, encouragement and support. In particular, much like 
businesses have greater success when employees' visions are aligned to the company’s mission 
(Kirk & Nolan, 2010), networks are successful when the interactions among members are mutual 
(De Tona & Lentin, 2011). Formal networks can provide opportunities for brainstorming and 
access to resources that increase development and growth (Bogren, Friedrichs, Rennemo, & 
Widding, 2013; Cooper, Hampton & McGowan, 2009). They also help identify opportunities for 
personal and business success (Cooper, Hampton & McGowan, 2009). Networking encourages 
positive personal and professional development (Ismail & Rasdi, 2007). Research has suggested 
that women network differently than their male counterparts (Cooper, Hampton, & McGowan, 
2009). In general, networking is able “to provide women opportunities to make contacts, provide 
successful role models for each other, generate solutions to problems and disseminate 
information” (Casbolt & DeWine, 1983, pg. 58). 
Women Networking in Business 
        Networking is widely recognized as a fundamental entrepreneurial skill that is vital in 
identifying opportunities, disseminating information and accessing resources necessary for 
current and future growth. For women in business, networking represents a means of emotional 
support, relationship building and career development. Thus the needs and characteristics of 
female entrepreneurs’ networks are quite diverse. In addition, Holmquist (1997) suggests female 
entrepreneurs also differ, coming in ‘all sizes,’ from different backgrounds and with different 
thoughts on enterprise establishment and growth.  As a result, women entrepreneurs have 
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different levels of motivation for networking (Bogren, Friedrichs, Rennemo, & Widding, 2013) 
and different methods to do so (Casbolt & DeWine, 1983). 
Networking 

    There are different types of networks, each with a different value or purpose. Bogren, 
Friedrichs, Rennemo, & Widding (2013) discuss two types of networks for women 
entrepreneurs, personal and business, describing how each type has its own characteristics and 
makeup. Personal networks are seen as a personal supportive asset and provide emotional 
support. Meanwhile, business networks are used for actual business-related tasks including 
brainstorming, development and growth (Bogren, Friedrichs, Rennemo, & Widding, 2013). 
Friends, family and mentors would be included in a personal network, while all others that are 
able to provide business advice are included in one’s business network. Women tend to create 
informal networks that encourage social relationships (Copper, Hampton, & McGowan, 2009). 
Networks can also be heterogeneous or homogenous (Bogren, Friedrichs, Rennemo, & Widding, 
2013). Heterogeneous networks are demographically and characteristically diverse based on 
factors such as age, gender, income, and occupational sector. Homogenous networks tend to 
have less diversity and members tend to share very similar characteristics. Being a part of a 
diverse heterogeneous network increases a woman’s motivation and willingness to participate in 
positive expansive network growth (Bogren, Friedrichs, Rennemo, & Widding, 2013). 

    Businesswomen’s willingness to participate in networking can be broken down into three 
different levels of motivation: not willing, willing and extra willing (Bogren et al,, 2013). The 
more willing women are to network, the more expansive attitudes they hold and the more diverse 
and heterogeneous their network becomes. Overall, increased diversity in the network makes it 
more effective because diversity provides balance and a successful transition from one 
entrepreneurial stage to the next (Bogren, Friedrichs, Rennemo, & Widding, 2013).  Effective 
networks also have both informal and formal dimensions (Cooper, Hampton, & McGowan, 
2009). Highly formal networks tend to utilize more of a mentor-mentee approach, while highly 
informal networks can consist of two friends giving one another support and advice. Both types 
are effective but having a mix is most effective. Lastly, successful networks that reflect diversity 
and encourage relationships provide access to individuals and organizations that are essential in 
providing resources for support, decision-making and growth (Cooper, Hampton, & McGowan, 
2009). 

    Diversity is encouraged within a network, but having like-minded individuals within a 
network is equally important (Bogren, Friedrichs, Rennemo, & Widding, 2013).  A network 
functions better and is more successful when there are more participants that fully support it and 
perceive it to have a collective function (Hersby, Ryan, & Jetten, 2009). Overall the more diverse 
and deep the characteristics of an entrepreneur's network, the better the access is to better 
opportunities and knowledge. 
Network Stages of Business 

    All networks begin with one person and then expand in various ways. The literature 
describes building networks in stages (Cooper, Hampton, & McGowan, 2009; Bogren, 
Friedrichs, Rennemo, & Widding, 2013; De Tona & Lentin, 2011) that are linked to the stage of 
development of the business. During the pre-start of a business, new women entrepreneurs look 
to networking as a way to gain information needed to establish the validity of a business idea 
(Cooper, Hampton, & McGowan, 2009). Then, women tend to find the motivation to start the 
business from the encouragement and support of a small network of close friends and family 
around them (Cooper, Hampton, & McGowan, 2009; Bogren, Friedrichs, Rennemo, & Widding, 
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2013; De Tona & Lentin, 2011). Overall, this informal network provides mutual support among 
all that are included (De Tona & Lentin, 2011). Also for more established entrepreneurs starting 
another new business, networking is a way to start to learn a new sector of business and maintain 
a sound reputation (Cooper, Hampton, & McGowan, 2009). Lastly, networking in the early 
stages of business prevents isolation from others that could be key to achievement (Cooper, 
Hampton, & McGowan, 2009; De Tona & Lentin, 2011). 

Overall, once the business is actually up and running, women focus on a more 
concentrated network, centering on obtaining the resources they need to continue to be 
successful (Bogren, Friedrichs, Rennemo, & Widding, 2013). For example, these networking 
activities can occur both formally and informally with customers and suppliers (De Tona & 
Lentin, 2011). Over time entrepreneurs become more familiar with the wants and needs of their 
business. Based on this knowledge they are then able to select a more suitable network for 
success that can provide advice, support and help make business decisions in the areas they need 
(Bogren, Friedrichs, Rennemo, & Widding, 2013). For more established entrepreneurs, a more 
formal network is able to provide expert advice and information in certain areas. For example, 
the advice of accountants, lawyers and consultants can be beneficial to a growing business (De 
Tona & Lentin, 2011). Further along, gaining a positive public reputation is important. If 
necessary gaining the support from any government bodies, neighboring businesses or local 
organizations is key to positive growth (De Tona & Lentin, 2011). 
Mixed Gender Networks 

    One of the largest challenges women face today, especially entrepreneurs, is social, 
political and economical inequality. Social inequality leads to an uneven distribution of social 
capital, or networking potential, among people (Alfred, 2009). As a result of social inequality, 
groups in the top hierarchy social positions exclude others in lower positions, such as women. 
Essentially, the top positions deny the lower positioned women the opportunity to access key 
knowledge and information through isolation. This potentially limits a woman’s business 
growth. Typically men hold these higher positions so, subsequently; women tend to form small 
informal initiatives to large national political movements with the goal of equality (Alfred, 
2009). While these groups are beneficial in many ways, such as being able to discuss openly in a 
judgment free environment, having a gender mixed network is more beneficial than a female 
exclusive network, because exclusion of males is a mirror of the social inequality within the 
hierarchy. Excluding all males in a network can potentially limit a woman’s resources and 
“access to networks with critical information that can enhance a women’s development, career 
and life transitions” (Alfred, 2009, pg. 9). Therefore, having a gender mixed network is more 
beneficial than a female exclusive network (Alfred, 2009). 
Modes of Networking 

    There are endless ways of networking formally and informally. While family and friends 
provide a solid foundation, a personal willingness to participate in new networks is important 
(Bogren, Friedrichs, Rennemo, & Widding, 2013). Personal contacts with other entrepreneurs, 
both male and female, are valuable (Bogren, Friedrichs, Rennemo, & Widding, 2013). It is also 
recommended entrepreneurs extend their formal network to include their own internal staff 
members to provide their own opinions and recommendations (Cooper, Hampton, & McGowan, 
2009; De Tona & Lentin, 2011). 
Technology has exponentially created new ways to network. Email and the Internet opened new 
frontiers in communication technology, reshaping the personal and professional lives of people 
globally (Dyrud, 2011). Face-to-face networking has traditionally been problematic in sparsely 



371 
 

populated areas, but Skype and Facetime have enabled people to simulate this interaction. Social 
media such as Twitter and Facebook have also allowed people from across the globe connect. In 
2015, Facebook surpassed 1.55 billion monthly users. As David Kirkpatrick (2011) explains 
Facebook is “a technological powerhouse with unprecedented influence across modern life, both 
public and private” (pg. 24). Also in 2014, Ruben Boling, Max Burns and Geoffrey Dick 
conducted a study that concluded Facebook was overall beneficial to entrepreneurs because of its 
easiness to setup and modify personal and business accounts (Boling, Burns, & Dick, 2014). It is 
evident technology has positively changed the way we communicate and network locally, 
nationally and internationally. 
International Networking 
        Networking internationally also provides expansive opportunities for growth and 
knowledge. Having a more diverse and wider network helps entrepreneurs gain a greater access 
of people with a wider and deeper pool of knowledge (Ismail & Rasdi, 2007) that is highly 
valuable (Lebedko, 2014). There is more knowledge to share and learn from because 
globalization continues to shrink the world (Woodhead, 2007). Also international networking 
provides a way to receive better recognition for one’s path breaking and creative work (Ismail & 
Rasdi, 2007). In 2007, Maimunah Ismail and Roziah Mohd Rasdi conducted a survey where 
almost all respondents “mentioned international networking as a crucial effort in consolidating 
their career” (pg. 161). It was concluded their belief was that international recognition would 
make them more visible among others (Ismail & Rasdi, 2007). Networking internationally also 
enables active engagement for conferences, meetings and collaborative projects. A larger circle 
of knowledge provides a larger set of specialized expertise and skills. This enables the 
development of cutting edge collaborative projects abroad (Ismail & Rasdi, 2007). Overall, 
international networking broadens one’s opportunities for more expansive knowledge, 
recognition and skills. 

Methods 
 In order for The Global Sisterhood, Inc. to make the most impact and continue to grow in 
ways that fulfill the needs of the numerous consumers, it is important that the information about 
the needs of the various stakeholders are examined, and that the mission statement is distinct and 
being intentionally pursued. In order to determine the needs of the various stakeholders, this 
project involved conducting a needs assessment evaluation. Also, to ensure the founder’s and 
stakeholders’ expectations aligned, both parties were questioned and examined. The specific 
means of data collection included a survey of supporters and consumers and an in-depth 
interview of Dr. Shellie Hipsky.  
 First, the survey was used to collect the demographics, needs and possible contributions 
of a sample of members of The Global Sisterhood, Inc. The survey included various types of 
questions including: multiple choice, ordinal scale, interval scale, and open ended. It was 
administered in two different formats.  First, it was distributed in hard copy form (see appendix 
A) at The Global Sisterhood, Inc. Mastermind event held in downtown Pittsburgh on March 12, 
2016. Thirty-nine participants were presented information about why the survey was being 
distributed and instructions on how to fill it out in a proper fashion. They were then given fifteen 
minutes to complete it. The second distribution of surveys was done through an online survey 
software program. These participants were all members of the Global Sisterhood for 
Empowering Women Facebook page. They accessed the survey through a link posted within the 
Facebook page. The format and questions of the online survey were the exact same as the hard 
copy survey previously distributed. Thirteen participants took part in the survey from Monday 
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March 28th to Monday April 4th, 2016. A total of fifty two members participated in the 
collection of data. All of the survey data was compiled into the online software survey program 
QuestionPro. The program created a frequency table for each individual question that included 
the frequency of each response.  

Next, an in depth interview was conducted with Dr. Shellie Hipsky on April 1, 2016. The 
purpose was to discuss multiple topics through open ended questions. These topics included: 
how The Global Sisterhood, Inc. was formed, what the mission statement was and how it was 
developed, and also the future expectations and directions of the organization. A semi-structured 
interview protocol was followed in a one on one setting over a time period of forty minutes (see 
appendix B). The audio and video of the interview were recorded for future reference and 
transcribed.  

To reiterate, all the data was collected through the survey and the interview. An 
acceptable amount of Global Sisterhood, Inc. members participated in the survey to be able to 
define it as a sample of the stakeholders. The interview contained many general questions, but 
provided enough to depth to understand the purpose and mission of The Global Sisterhood, Inc. 
All results were drawn from the analysis of the survey and the interview. 

Results 
All fifty-two participants of the survey were female. They represented five different 

countries around the globe. These included: Pakistan (1), Canada (1), Singapore (1), South 
Africa (2) and the United States of America (47). Within the United States of America nine 
states were represented. These included: Pennsylvania (30), New Jersey (7), New York (4), Ohio 
(1), Massachusetts (1), South Carolina (1), Maryland (1), Vermont (1) and California (1). 
Continuing, the age range of participants was very diverse. Shown below is the frequency table 
of the number of women that fell into each certain age group.  

Age Group 

Age Range Frequency Percent 

18 – 24 2 3.8 

25 – 29 3 5.8 

30 – 34 2 3.8 

35 – 39 8 15.4 

40 – 44 7 13.5 

45 – 49 10 19.2 

50 – 54 8 15.4 

55 – 59 7 13.5 

60 - over 5 9.6 
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The most popular age group of 45-49 year olds included only 19.2% of the women. The 
majority of women were fairly evenly spread between the ages of 35 to 59. Lastly, the women 
had various employment statuses among themselves and some women held multiple employment 
roles. The majority of women were self-employed in some way (65%). Meanwhile eleven 
participants reported working for a for-profit business, while ten claimed to work in a nonprofit 
business. Lastly, three women were not employed outside their homes. The diversity of the 
demographics of the sample of members of The Global Sisterhood, Inc. is very clear. While all 
members were female, the location of primary residence, age, and employment status varied 
greatly. 

Next, the participants were questioned how they became involved with The Global 
Sisterhood, Inc. Seen below is the frequency table produced representing the ways members 
might have learned about The Global Sisterhood, Inc. Participants were allowed to select 
multiple options. 

How did you learn about the Global Sisterhood? 

Frequency Percent 

Personal Networking 16 30.8 

Professional Networking 15 28.8 

Social Media 13 25.0 

Through being Interviewed for the trilogy Common Threads 13 25.0 

Through Reading Common Threads 2 3.8 

Through Empowering Women’s Radio 10 19.2 

Other 21 40.1 

The top four answers, excluding the “Other” category, were reported with similar 
frequencies.   Each member has learned about the Global Sisterhood in a different way or ways. 
This result is beneficial to the organization because it means their tops methods of reaching out, 
connecting and inspiring are working. The organization is spreading globally through multiple 
means.  

Continuing within the “Other” write in answer option, two different themes arose. The 
first was members found out about the Global Sisterhood through other nonprofit organizations 
or events. The second theme was members learned about the organization through being 
connected to or knowing Dr. Hipsky personally or professionally. Fourteen of twenty one that 
had marked “Other” specifically mentioned her name as their person of contact to the 
organization. This finding not only shows the importance of personal and professional 
networking, but that Dr. Hipsky has a strong ability to network. In the personal interview with 
Dr. Hipsky she mentioned connecting with others always being a level of comfort for her. Her 
mom used to say when she was a child she would never have to worry because she would always 
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leave with a new best friend. Her ability to connect with a diverse group of others is confirmed 
through this finding.  

Next, participants of the survey were asked to rank seven possible areas of focus by order 
of what they think the global sisterhood should be driven by. Forty six out of fifty two women 
participated in this question correctly. Shown below is the frequency table. The seven areas of 
focus included: personal networking, professional networking, education, career exposure, 
philanthropy, advocacy and support through inspiration, encouragement, balance and 
empowerment. Almost half of the women voted support through inspiration, encouragement, 
balance and empowerment as the  most important area of focus The Global Sisterhood, Inc. 
should be driven by. The frequency table below shows the frequency of responses that ranked 
each area of focus first, second or third important out of the seven.  

Areas of Focus 

 
Frequency Percent 

Personal Networking 10 21.7 

Professional Networking 20 43.5 

Education 20 43.5 

Career Exposure 9 20.0 

Philanthropy 21 45.6 

Advocacy 25 54.3 

Support (Inspiration, Encouragement, Balance, Empowerment) 33 71.7 
This analysis shows again the dominance of the area of focus of support. It also shows 

that the sample of women are divided between four different areas almost equally. Professional 
networking, education, philanthropy, and advocacy all hold strong importance, but career 
exposure and personal networking hold little importance. During the interview the numeric 
finding of professional networking being more important than personal networking was 
expressed to Dr. Hipsky. She said “I think it is really interesting, because if it wasn’t for the 
personal connections then the professional networking wouldn’t be happening.” While 
numerically professionally seems to be a more important area of focus, Dr. Hipsky believes other 
wise. Her opinion is supported through previous research that has found women are more prone 
to create personal relationships with the members within their networks.  

Next, the women were asked to rank twenty-one specific areas of focus on an interval 
scale. The scale had three options per specific area: not important, moderately important, and 
very important. The data analysis shows that the women agreed upon the top five answers as 
being all at least moderately important. Then, over 82% of the women agreed the top five areas 
of focus were very important. The top five most important categories are listed below in table 
form. 
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Specific Areas of Focus 

Areas of Focus 
Moderately and Very 
Important 

Very 
Important 

Providing Encouragement 100% 86.3% 

Providing Inspiration 100% 84.3% 

Connecting Members who provide different 
resources 

100% 84.3% 

Sharing stories of personal success 100% 82.4% 

Sharing stories of professional success 100% 82.4% 
The top ranked areas of focus can all be categorized as intangible areas of focus. They 

cannot be measured using a financial or numerical scale. They are ideas that revolve around 
inspiration, encouragement and empowerment. This finding relates back why The Global 
Sisterhood, Inc. is a nonprofit organization. The mission of the organization revolves around an 
intangible idea rather than financial gain. The mission is unable to be measured with a strictly 
numeric scale. The sample of members that participated in the survey showed their personal 
preference in the goal of the organization. They all showed a significant interest in the 
intangibles.  

These top areas of focus can also be categorized as outward focused. They are focused on 
the spread of ideas around the world. Rather than concentrating solely on the current members of 
The Global Sisterhood, Inc., these areas look to include everyone globally. This finding also 
relates back to why The Global Sisterhood, Inc. is a nonprofit organization. The organization 
focuses on inclusion and success of others, rather than greed amongst current members for 
financial gain. 

To continue, the least important areas of focused are listed below in a second frequency 
table. The table shows the percentage of members who believed each area of focus was very 
important and not important at all. It is important to compare both frequencies because although 
some members believed these areas of focus were not important at all, numerically more 
members believed these areas of focus were very important.   

Specific Areas of Focus 

Areas of Focus Very Important Not Important 

Hosting Webinars 35.3% 13.7% 

Career Exposure 37.3% 7.8% 

Hosting Retreats 39.2% 15.7% 

Hosting social events for Fundraising 49.0% 20.4% 
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The diversity in answers makes it unclear if The Global Sisterhood, Inc. should invest 
any assets in these areas of focus or not. Further, three of four of these categories can be 
categorized as tangibles areas of focus. They consistent of actual events that can be held that 
would most likely bring in financial endorsements or success that can be easily measured. Even 
though career exposure is not as tangible as an area of focus as the other three areas, it is inward 
focused rather than outward. All of these areas of focus are. They focus on the exposure and 
participation of the current members. These areas of focus are opposite of the top five areas of 
focus.  

The next set of interval scale questions involved the personal impact The Global 
Sisterhood, Inc. had on its current members. Participants were asked their agreement level of five 
separate statements. Their options were: strongly disagree, disagree, agree, and strongly agree.  

Specific Areas of Focus 

Areas of Focus 
Number of 
Participants 

Strongly 
Agree 

Strongly Agree 
and Agree Mean 

I have made friendships 
through the Global Sisterhood. 

51 70.6% 98.1% 3.667 

I have made business 
connections through the 
Global Sisterhood. 

50 54.0% 94.0% 3.440 

Involvement with the Global 
Sisterhood has increased the 
diversity of my relationships. 

51 56.9% 94.2% 3.490 

I have received some form of 
marketing for my personal 
brand or my business through 
the Global Sisterhood. 

50 44.0% 82.0% 3.220 

I have contributed in a 
humanitarian or philanthropic 
way through the Global 
Sisterhood. 

50 42.0% 82.0% 3.300 

 Overall, the majority of participants at least agreed with all of the statements. 
Overwhelming, 70.6% of participants strongly agreed they had made friendships through the 
organization. In addition, 27.5% of the participants at agreed they had made friendships. Only 
one person disagreed. This finding contradicts the early finding that professional networking is a 
more important area of focus then personal networking. Even though the women of the 
organization might not want to focus on building friendships, it clearly happens.  

The numeric means shown in the frequency table represent the numerical score of the 
level of agreement. Four is equal to strongly agree, while one equals strongly disagree. The 
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means were all found to be clearly over three. This finding confirms the current members agree 
The Global Sisterhood, Inc is completing its mission statement in multiple ways.  

As the last question, participants of the survey were asked how they could each 
personally best contribute to The Global Sisterhood with their current talents, skills and 
resources. There were eighteen specific ways of contribution that had a three part interval scale 
of low or no potential, moderate potential and high potential. The specific contributions were 
focused on tangible ways the members could use their talents, skills and resources. However, the 
contributions were focused on both inward and outward contrubutions. The frequency table is 
shown below. 

Possible Contributions 

Contributions Low or No 
Potential 

Moderate 
Potential 

High 
Potential 

Host a fundraising event 31.4% 41.2% 27.5% 

Host a professional development event 30.0% 30.0% 40.0% 

Host a professional networking event 31.4% 27.5% 41.2% 

Host a social networking event 23.5% 39.2% 37.3% 

Host a retreat 44.0% 26.0% 30.0% 

Make a motivational video 28.6% 24.5% 46.9% 

Serve as a Guest Blogger for the Global 
Sisterhood online 

23.5% 31.4% 45.1% 

Serve as a social media contributor 13.7% 25.5% 60.8% 

Write articles for Inspiring Lives 
Magazine 

12.0% 26.0% 62.0% 

Be interviewed for Empowering Women 
Radio 

10.0% 16.0% 74.0% 

Volunteer for Global or Community 
Service 

5.9% 33.3% 60.8% 

Web development 72.5% 15.7% 11.8% 

Copy editing 60.8% 23.5% 15.7% 

Provide Financial support 52.1% 33.3% 14.6% 

Contribute to silent auctions 26.0% 40.0% 34.0% 
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Contribute to Swag Bags 27.5% 41.2% 31.4% 

Provide advertising opportunities 44.0% 28.0% 28.0% 

Be considered for serving on the Board of 
the Global Sisterhood 

3.9% 31.4% 64.7% 

Among the most popular answers were: serving as a social media coordinator, writing 
articles for Inspiring Lives magazine, being interviewed for Empowering Women Radio, 
volunteering for global or community service and being considered for serving on the board of 
The Global Sisterhood, Inc. These five ways to contribute were dominate with percentages of 
members strongly agreeing from 60.8% to 74%. The way to contribute with the next highest 
percentage, the sixth overall, was 46.9%. It is clear the top five ways to contribute were dominate 
over the other ways to contribute. The theme of these top contributions have an outward focus on 
spreading the organization globally. They also continue to emphasis the importance of inspiring, 
empowering and encouraging others, especially through nonfictional stories on multiple forms of 
media.  

Next, the women participating in the survey were given two open ended response 
questions. The first was “what does The Global Sisterhood, Inc. mean to you?” This response 
carried many themes, including: the next generation, encouragement, help or change, a network, 
empowerment, impact and global. A great answer that represents many of the main themes was 
“(The Global Sisterhood is) a group of dynamic women coming together as one unit to inspire, 
encourage and uplift their sisters in their dreams and goal for the betterment of the globe.” The 
most prevalent theme in over twenty six of forty nine responses was networking. Women 
described the organization as a “camaraderie of souls,” “strong partnership,” and “community.” 
These answers show the personal connection within the network of women. The second most 
prevalent answer was encouragement and empowerment within over twenty-three responses. 
Statements like “lift you up,” “support,” and “empower” were used to describe the organization. 
Lastly, phrases like “betterment of the globe,” “serve the world,” and “make a difference” show 
the theme of helping others, but in particularly globally. Each of these themes strongly relates 
back to the mission statement of the organization. 

The second open response was “in what direction would you like to see The Global 
Sisterhood, Inc. move in the next 1-5 years?” This response showed themes of global, expand 
and network. The participants used words such as “around the world,” “thrive in all continents,” 
and “all the world” to describe the want for the organization to be a global nonprofit. Then, 
words such as “grow” and “increase” were used to express the want to expand the organization. 
These themes were often times found together in the same responses, because the members 
expressed interest in the global expansion. This theme fits in perfectly with the name and mission 
of the organization. It is evident the members of the organization understand the mission of The 
Global Sisterhood and their expectations align.  

The last question asked if the survey participant planned to continue to be involved with 
The Global Sisterhood. All fifty-two women responded. Fifty checked the yes check box and two 
checked the unsure checkbox. The two women who were unsure were brand new to the 
organization and just being introduced to The Global Sisterhood, Inc. through the Mastermind 
event held on March 12, 2016 where the hard copy surveys were distributed. It is expected the 
other fifty women will continue to participate in The Global Sisterhood, Inc. in some way.  
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Key Findings 
Overall, the research completed provided a thorough understanding of The Global 

Sisterhood. Through the survey the various stakeholders’ demographics, needs and possible 
contributions were examined. Through the interview with Dr. Hipsky, the foundations of the 
organization and her expectations for the future were explored. Both pieces provided a good 
amount of data to draw conclusions on what the organization, the board members and the 
stakeholders should focus on in order to become the most successful in terms of the 
organization’s mission statement.  

Large portions of the findings align with the previous literature. It is clear women do tend 
to create more personal relationships when networking than men. The members of the Global 
Sisterhood, Inc. expressed wanting to focus on building personal relationships, but also stressed 
continuing to build more relationships with women outside of the organization. They want to 
strengthen old relationships, but also invite others to begin new ones. It should be noted that 
these relationships are not primarily focused on business, but personal connections that instead 
lift each other up in hopes of changing the world together. This finding also supports the 
previous research that networking provides an endless amount of resources, role models and 
encouragement. The members expressed The Global Sisterhood, Inc. provided them with endless 
opportunities to excel because of the their access to business and personal resources. Some 
examples include, personal marketing, business branding, encouragement and mentorship. 

Finally, diversity but like-mindedness among the members was also congruent with 
previous research. It has clearly had a positive impact on the organization as expected. It is clear 
the members have diverse backgrounds: including their primary residence, employment, and age, 
but are able to come together to form The Global Sisterhood, Inc. This mixture of diversity 
allows more resources to be shared among women through different experts of various fields and 
perspectives. The diversity enables the organization to have a worldly focus as stated in their 
mission statement. 

Recommendations for The Global Sisterhood, Inc. 
In order for The Global Sisterhood, Inc. to be as successful as possible the must continue 

to intentionally pursue their mission statement fully. Listed below are the top recommendations 
for the organization based on the findings of this study. If followed, the organization has the 
potential to grow exponentially and continue to be a successful nonprofit organization.  

1. Set achievable concrete financial goals in the long and short term. This includes seeking a
balance between pursing mission and being business-like. It is clear the members are passionate 
about the mission, but the mission cannot exist or be pursued fully without strong financial 
stability.  

2. Focus on global growth through personal and professional networking. Dr. Hipsky has clearly
done a phenomenal job networking to expand the organization. However, all members must 
contribute by networking personally and professionally if the organization expects to grow 
globally. 

3. Continue to inspire, empower and inform others through multiple sources of social media and
print. The current members are interested in the intangible focuses of the organization and 
wanting to invest in them through story telling. They are willing to contribute their own time, so 
allow them to do so through various forms of social media.  
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4. Consider how men can support and contribute to the organization. More diversity within the
organization will provide further access to new resources. Having the support of men could 
provide new business experience, knowledge, financial contributions and encouragement. 

5. Continue to evaluate the organization, board members and members on a yearly basis to
ensure the mission is being righteously pursued. This will keep everyone aware of the mission 
and hold everyone accountable to intentionally pursue the purpose of the organization.  

Shortcomings and Recommendations for Future Research 
Within the data collected there were shortcomings. The amount of members that 

participated in the survey was very few compared to the total amount of members that are apart 
of The Global Sisterhood. The data analyzed represents a small sample of the members of the 
organization. In the future an evaluator should seek a larger sample for better comparative 
consistency with the sample and actual organization. Also, the research on how The Global 
Sisterhood was formed, its mission statement and its future expectations was very brief. Only the 
founder, Dr. Hipsky, was interviewed. In the future, the board members and key stakeholders 
should also be interviewed to seek multiple perspectives. Overall, a larger sample should be used 
to provide more data. 

Continuing, research within the nonprofit sector is becoming more common as nonprofit 
organizations are becoming more prevalent among all areas of the United States of America. 
Nonprofit organizations support an infinite amount of causes and will always be needed. 
Nonprofit research must continue to focus on the nonprofit’s organizational mission statement. It 
is the backbone of the organization and what guides the board members, staff, volunteers and 
any decisions being made. In order to evaluate the success of the mission statement, evaluators 
must focus on the tangible and the intangible goals of the organization and also the inward and 
outward areas of focus of the organization. A nonprofit must be generally outward focused. Also 
it should be noted, often times a nonprofit focuses on intangible goals that cannot be easily 
measured, but that is what makes them a nonprofit organization. These characteristics make 
nonprofit organizations who they are. Evaluators must be conscious of them. 

Conclusions and Summary 
Overall, The Global Sisterhood, Inc. has the potential for global success if they continue 

to purse their mission consciously. Nonprofits organizations, like The Global Sisterhood, Inc., 
are important businesses that benefit various communities globally in many different ways: 
including physically, mentally, spiritually, financially, socially and emotionally. In general, their 
success is important to the wellness of the world as a whole. It is essential they evaluate their 
progress over time and make adjustments to have the maximum impact on the global 
communities that need their support, protection and relief. 
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Appendices 
Appendix A: Semi-Structured Interview Outline for Dr. Shellie Hipsky 
Background, Mission and Goals 
1. Why have you decided to start the nonprofit organization The Global Sisterhood?

a. How/where did the idea for the organization arise?
b. How do you define the word inspiring?
c. How do you define the word leadership?

2. What made you decide to give up tenure at Robert Morris University to pursue inspiring
others full time?

3. What are your personal and professional goals over the next five to ten years?
4. What is the mission of the Global Sisterhood?

a. What are the short term and long term goals of the Global Sisterhood?
b. In what ways do you hope the organization will impact others?  Why?

5. Why did you choose to form an international rather than a national company?
6. How will the success of the company be determined?  What are your professional goals for

the company
a. In the next year?
b. Over the next five to ten years?

Roles of Individuals:  
7. How do you define

a. Your role
b. The role of the board
c. The roles of the supporters/consumers

8. To what extent to you view the Global Sisterhood as a networking organization?
a. How do you plan to grow the network?
b. What influence has networking had on the company?
c. What is the breakdown of professional vs. personal networking, and why do you

think this is the case?
9. To what extent to you view the Global Sisterhood as a service organization?

a. How do you plan on raising and using funds?
10. To what extent to you view the Global Sisterhood as an education provider?

a. What will you be teaching?
b. How do you plan to educate others?

11. What struggles do you think the company will face
a. In the short term?
b. In the long term?

12. What foundations do you think need to be laid in order for the Global Sisterhood successful?
a. What resources will you be looking for from others?

13. What financial goals or expectations do you have for the company?
a. To what extent will the success be evaluated based on financials?

The Influence 
14. In its entirety, what influence has the experience of starting the Global Sisterhood had on

you?
a. How has this impacted your family, personal, and professional relationships, and

time?
15. What struggles have you faced throughout the creation and life the Global Sisterhood?
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a. Who or what inspires you to continue throughout these struggles?
16. How do you think the organization has impacted others?

a. Can you name a specific success story based off being a part of the organization?

Appendix B: Survey distributed to member of the Global Sisterhood 
SECTION 1:  Personal Information 

1. Name_____________________________________________

2. Email address _________________________________

3. Gender:  Female      Male 
4. Age Group:  18 – 24  25 – 29   30 – 34   35 – 39  40 – 44  45 – 

49  50 – 54   55 – 59   60 and over 
5. Where is the location of your primary residence:

City -  ___________ State or Province - _______________ Country- ____________

6. What is your current employment status (Check all that apply):
 Not employed outside of the home   Self-employed  
 Employed, non-profit business    Employed, for-profit business      
 Other, please describe:______________________________________________ 

SECTION 2:  Involvement in Global Sisterhood 

7. How did you learn about the Global Sisterhood? (Check all that apply).

a. Personal Networking
b. Professional Networking
c. Social Media
d. Through being interviewed for the trilogy Common Threads
e. Through reading Common Threads
f. Through Empowering Women Radio
g. Other, please describe:

_________________________________________________________ 

_________________________________________________________________ 

8. When did you become involved with the Global Sisterhood?
Month: ______________ Year: _____________

9. Please rank order the Areas of Focus that should drive the Global Sisterhood from one to
seven, where 1 means HIGHEST importance and 7 means LOWEST importance; Use each
number 1-7 only once.

_________ Personal Networking
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_________ Professional Networking 

_________ Education 

_________ Career Exposure 

_________ Philanthropy 

_________ Advocacy 

_________ Support (Inspiration, Encouragement, Balance, Empowerment) 

10. How important is it to you that the Global Sisterhood focuses on each of the following?

Areas of Focus Not 
important 

Moderately 
important 

Very 
important 

Personal Networking 
Professional Networking 
Education 
Career Exposure 
Philanthropy 
Advocacy 
Providing Inspiration 
Providing Encouragement 
Providing Balance 
Providing Empowerment 
Fundraising 
Hosting Social Events for Fundraising 
Hosting Social Events for Networking 
Hosting Retreats 
Hosting Webinars 
Sharing Stories of Personal Success 
Sharing Stories of Professional Success 
Brainstorming Opportunities 
Professional Development Opportunities 
Disseminating Information Provided by Members 
Connecting Members who Provide Different Resources 

SECTION 3: Personal Impact 

Consider your level of agreement with the 
following statements. 

Strongly 
Disagree 

Disagree Agree Strongly 
Agree 
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I have made friendships through the Global 
Sisterhood. 
I have made business connections through the 
Global Sisterhood. 
Involvement with the Global Sisterhood has 
increased the diversity of my relationships.  
I have received some form of marketing for my 
personal brand or my business through the Global 
Sisterhood. 
I have contributed in a humanitarian or 
philanthropic way through the Global Sisterhood. 

SECTION 4:  Future Growth and Success 

11. How can you best contribute to the Global Sisterhood with your talents, skills, and
resources? 

Resources Low or no 
Potential 

Moderate 
Potential 

High 
Potential 

Host a fundraising event 
Host a professional development event 
Host a professional networking event 
Host a social networking event 
Host a retreat 
Make a motivational video 
Serve as a Guest Blogger for the Global 
Sisterhood online 
Serve as a social media contributor 
Write articles for Inspiring Lives Magazine 
Be interviewed for Empowering Women Radio 
Volunteer for Global or Community Service 
Web development 
Copy editing 
Provide Financial support 
Contribute to silent auctions 
Contribute to Swag Bags 
Provide advertising opportunities 
Be considered for serving on the Board of the 
Global Sisterhood 
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12. I plan to continue to be involved with the Global Sisterhood:
 Yes    No   Unsure 

13. Do you sell a service or product, including consulting?  Yes         No
If Yes, please describe your service or product and how it could contribute to the Global
Sisterhood.

14. What does the Global Sisterhood mean to you?

15. What directions would you like to see the Global Sisterhood take in the next 1 – 5 years?

16. Do you have any other questions, comments, concerns, or other information that you would
like to share about the Global Sisterhood?
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Abstract 
Cranial asymmetry, the presence an oblique head shape, known as plagiocephaly has become an 
increasingly common problem among infants three to eighteen months of age. Treatment of the 
asymmetry has been proven successful, with the majority of patients asymmetry corrected by eighteen 
months. Moderate to severe cases of plagiocephaly require the use of a custom cranial remolding orthosis. 
These devices are expensive due to the complexity of the manufacturing process. Additive manufacturing 
technologies have advanced to the point where they could replace traditional manufacturing process with 
low-production rates. Such a replacement offers a streamlined process with little to no waste, saving both 
time and money. This paper aims to develop a method of manufacturing which would reduce the device 
turnaround time, a significant factor with a time sensitive device such as cranial remolding orthoses. A 
cost analysis of this novel manufacturing method is also provided and used to determine the efficacy of 
the method.  
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Introduction 
Cranial asymmetry, plagiocephaly, has become an increasingly relevant topic as the number of 

infants being referred to orthopedic professionals has increased in recent years [1]. There is no child with 
perfectly symmetrical cranial structure, making the determination of severity and diagnosis especially 
troublesome [2]. Prevalence of plagiocephaly varies by degree and age. While studies have shown that up 
to 48% of parents visually notice some form of asymmetry, only a fraction of those were diagnosed with 
plagiocephaly [3]. A cohort study of 238 infants from birth through age two determined that the 
prevalence of plagiocephaly was 16%, 19.7%, 9.2%, 6.8%, and 3.3% at 6 weeks, 4 months, 8 months, 12 
months, and 2 years respectively [4]. Risk factors were determined and include being male, firstborn, 
premature, and those who favor sleeping in the supine position [4]. Infants with developmental delays are 
at greater risk for plagiocephaly, because the infant changes position less often [5]. Such sedentary 
behavior has a well-known effect on the cephalic ratio – ratio between the width and length of the skull 
[2].  

While cranial deformations can occur both within and out of the womb, postnatal deformations 
are much more common. Prenatal deformations occur when the child spends an amount of time 
positioned in the pelvis, whose narrow shape can influence cone shaped growth [1]. External factors are 
the most common cause of postnatal deformations and may result in asymmetry of the ears, orbits, cheek 
bones, jaw, and the posterior of the skull [2]. Positional deformities – the most common cause of 
plagiocephaly – are a result of gravity causing a constant normal force upon one side of the skull [6].  

Diagnosis of asymmetry can be difficult and controversial as there are a number of different 
classifications of plagiocephaly. These include deformational, posterior, or occipital plagiocephaly and 
can be further distinguished based on the weather or not synostosis – fusion of the cranial bones – is 
present [7]. Advanced imaging systems are being adopted by orthopedic companies in an attempt to ease 
the diagnostic process. Radiographs for example are being used by practitioners to determine if the 
deformation is synostotic or nonsynostotic [3]. Class I eye-safe laser scanners such as Orthoamerica’s 
STARScanner are beginning to make an appearance for diagnostic purposes as well. These lasers improve 
the speed and accuracy of the cranial measurements compared to more traditional methods which involve 
calipers and measuring tapes [2].    

If left untreated plagiocephaly can have adverse effects on the child’s quality of life. Clinical 
trials have shown a correlation between plagiocephaly and visual tracking and auditory problems as well 
as mandibular asymmetry and other developmental issues [2]. The child may also suffer from social 
problems as a result of their deformities [3].  

Treatment Options 
As illustrated by the decline in the prevalence of plagiocephaly from 19.7% at 4 months to only 

3.3% at 2 years the treatments for plagiocephaly and other cranial deformities have proven to be 
successful [4]. According to a report by Orthoamerica the majority of deformities are resolved within six 
weeks of beginning therapy [2]. Starting early is crucial in the treatment of plagiocephaly as growth slows 
down as the child approaches one year.  Studies focusing on the importance of early recognition have 
shown most cases are caught within the one year window with an average age of 6.5 months at the start of 
treatment, which will last 4.1 months on average [8]. There are three different treatment options for the 
varying levels of deformational severity; mild, moderate, and severe. The common associated treatments 
for these three levels are repositioning therapy, orthotic (helmet) therapy, and surgery respectively. Those 
cases which require surgery are rare, only 19 of 204 cases required surgery because the patient did not 
respond to other treatments in a 2000 Australian study.  

Measurements of certain parameters are used to classify the severity of each case of 
plagiocephaly. The specific measurements depend on the method of diagnosis. Based on the techniques 
used by Orthoamerica, a case classifies as mild if the diagonal difference (DD) is between one and four 
centimeters. Severity can also be measured by quadrants, should deformities be present in only one of the 
four quadrants the case is simply a mild case of plagiocephaly [2]. The recommended treatments for 
infants with mild deformities are repositioning therapy and extra care. Repositioning therapies see their 
best results when the treatment is started before six months of age. Past this age the infants will begin to 
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develop motor skills, rendering the therapy, which relies on the strategic positioning of the infant to offset 
the deformity useless [1]. When repositioning therapy can be used it has been proven a viable treatment. 
In a study of 109 infants with mild plagiocephaly 72 were treated with repositioning techniques; seeing an 
improvement from an average of 10.6 mm at an age of 4.5 months to 5.5 mm of symmetry at 8.5 months 
[6]. Repositioning therapy is used relatively frequently, for example 35 of 69 infant’s head shape was 
returned to normal standards following repositioning therapy [5].  

Orthopedic intervention is suggested for cases of plagiocephaly deemed to be of moderate 
severity, or in the case that repositioning therapy proved to be unsuccessful [2]. This intervention comes 
in the form of a cranial remodeling device. Essentially helmets, these devices can alter the cranial shape 
actively or passively [9]. Active molding helmets apply forces to certain areas of the skull, while allowing 
others to grow freely. On the other hand devices which rely on the concept of passive restriction do not 
apply any force. These devices have areas of space within them to allow growth while other areas are 
confined so they do not grow as quickly. Devices which actively mold the skull produce results faster 
than passive devices, however there is no distinguishable difference between the end result of the two and 
active devices are more susceptible to pressure sores and other problems [9].  Devices are designed with 
natural rounded shapes, this prevents the child from coming to a rest on their deformed flat spot. Care 
givers have reported that infants are more active as a result and will in turn develop advanced motor skills 
[2]. As with repositioning therapy cranial remodeling orthosis are most successful when implemented 
prior to six months of age, when growth is still controlled by the brain [3].  

Due to their direct physical effect on the infant these devices are classified by the Food and Drug 
Administration to be Class III clinical devices and are therefore heavily regulated. Before reaching the 
market these devices must first submit a 510(k) Summary of Effectiveness and Safety form which 
includes device classification, description, intended use, comparison to predicate device, and performance 
data [10]. Overall the results of helmet therapy are very strong, with the vast majority of patients seeing 
their desired results. One such set of results shows the STARband eliminating asymmetry in 96% of the 
201 individuals in their study [11]. Multiple studies have shown helmet therapy to result in greater 
reduction of asymmetry compared to repositioning therapy. Treating half of a study group with 
positioning therapy and the other half with helmet therapy provided Lipira with a direction comparison of 
the therapies, showing helmet therapy resulted in nearly double the reduction in asymmetry [12]. 
Similarly another comparative study looked at 298 consecutive cases, what form of treatment they were 
recommended, and the success of that treatment. The study showed a greater overall improvement in 
those treated with orthotic devices, 61% versus 51% with positioning therapy [22]. A cohort study of 
PubMed articles from 1978 to 2007 showed that helmet therapies are 1.3 times as successful as 
positioning therapies [23]. Long term results of plagiocephaly treatment are just as promising as the short 
term with only eight percent of children noticing their own deformities and absolutely no difference 
between the quality of life of an individual treated with helmet therapy or a normal child [9]. Parents are 
more critical of the treatment with 21% still worried about their child’s asymmetry following treatment 
[24].  

As of October of 2013 the FDA has approved 37 of these cranial remodeling orthosis. 
Unfortunately these devices are much more expensive than repositioning therapy and require a greater 
time commitment. The bare bones cost of a cranial remodeling orthosis is around 400 dollars [5]. This is a 
result of the long process which leads to a functional device. First the patient must be measured then 
molded if necessary. From this mold a three dimensional model of the head is created and used by a 
trained practitioner to form the device around [5]. Once the patient has their device they are required to 
check back in with their doctor periodically through the duration of treatment. With Orthomerica’s STAR 
band the individual must visit their clinician nine or ten times during the four months the helmet is worn 
[2]. Treatment with helmets is intensive, requiring the device to be worn upwards of 15-22 hours each and 
every day [1]. With such a long process there are bound to be a number of complications. A study of 410 
individuals treated with helmet therapy revealed that pressure sores, local ethanol erythema, and a 
subcutaneous abscess have all been attributed to helmet therapy [13]. Other problems included a bad fit or 
lost device and a failure to correct deformity. The prevalence of these problems are relatively low with 



394 

pressure sores in only 10.5%, local ethanol erythema in 6.3%, complaints of a bad fit in 5.9% of devices, 
and finally only 1.2% of the devices caused skin infection or did not treat the deformity [13]. However the 
majority of these problems are not the fault of the device or manufacturer but the result of neglect [14]. 
The most common problems such as skin irritation can be prevented with practice of good hygiene.  

Integration with Additive Manufacturing 
Additive manufacturing has been around since the 1980’s and includes techniques such as 

stereolithography, laminated object manufacturing, fused deposition modeling (FDM), and selective laser 
sintering [15]. A review of additive manufacturing reveals that it has the ability to reduce both time and 
cost of production as well as limiting human interaction, simplifying the process to one simple step, and 
opening the possibilities to nearly any shape [16]. Such an improvement would do wonders for a complex 
item such as a cranial remodeling orthosis, a device which has seen little to no change in its production 
despite advances in available technology [17]. FDM is one technique which is particularly attractive for 
such an improvement as it is one of the less expensive options and involves a relatively clean process with 
no chemical post-processioning [16]. FDM is a one step process which is already used in other areas of 
the medical field such as the creation of anatomical models, artificial limbs, and implants [18]. The 
complexity of the build has no effect on the cost of the device, perfect for a customized manufacturing 
process which results in only one item [19]. This streamlined process is possible thanks to the ability of 
associated technology to transition from one interface to another. Imaging techniques like the laser 
scanners used to diagnose plagiocephaly can be processed and altered using CAD software then finally 
transformed to surface tessellation language (STL), the basic language of additive manufacturing [20]. 
Overall, rapid manufacturing with fused deposition modeling creates less waste, a more diverse inventor, 
lowered labor costs, improved quality and control over products, all while maintaining functional parts 
[21]. Support for the use of 3D printing in orthopedics is growing, one example being Dr. Steven J. 
Stanhope, who noted that, “Every device would have aunique thickness, shape and functional 
caracteristics that are ideally suited for each individual.” [25] Possibly the strongest argument towards 3D 
printing is that anyone can do it. The individual looking to print the device does not need to be a trained 
professional, they simply need a manner in which to share files with an orthoptist and a printer to 
manufacture their device [25]. 

Novel Manufacturing Process 
Currently, the manufacturing process for cranial remolding devices is a lengthy process involving 

multiple companies across the nation. The first step in this process is clinical evaluation, the patient 
comes into an orthopedic specialist who will evaluate the patient’s deformation and determine the best 
form of treatment. Should the clinician believe that a remolding helmet is the best option then a laser scan 
of the patient’s head is taken. This laser scan is then sent to a third party company who will manufacture 
the device and send it back to the original orthopedic practitioner. This manufacturing process involves 
creating a mold of the original laser scan, forming the helmet shape around this mold, and then removing 
any unnecessary or unwanted material to create the final shape. At best, this process will take 2 days to 
create a final device. Then the device must be shipped to the clinician, who will call in the patient and 
make the final modifications to the helmet. Overall, this process typically takes 1 to 2 weeks. Although 
this may not seem like a significant timeframe, it represents up to one fourth of the total treatment time, 
and the treatment is time sensitive. Meaning that the sooner the treatment is initiated the higher the 
success rate, and the sooner the individuals correct skull geometry can be returned.  

Utilizing additive manufacturing techniques this process can be simplified to reduce waste and 
down time. Instead of having to outsource the manufacturing process to a third party, orthopedic 
companies will be able to manufacture their own devices on site using 3D printers. The initial patient 
evaluation process will remain unchanged, however instead of sending the laser scan of the patients head 
to the third party, the clinician will simply have to import the file into the necessary CAD program. 
Within this program the laser scan can be used as a tool to create a device with geometry custom fit to the 
patient. By simply importing the san into a previously made helmet template file and applying a subtract 
command, a preliminary model of the device will be made. Any necessary changes to the geometry of this 
device can then be made within the CAD software. These changes would include the removal of material 
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to create open space in the helmet. Open spaces in the helmet allow the skull to grow into its ideal shape 
passively and are a critical component of cranial remolding devices. In the traditional manufacturing 
process these open spaces are created after the device is manufactured. Creating the open space prior to 
manufacturing in the CAD software has two main benefits. This will allow for the reduction of material 
waste and create a more reproducible final device.  

Once the CAD file has been completed the clinician will then load the file into the computer 
program which communicates to the 3D printer. Within this program certain settings such as the infill 
rate, speed, and orientation will need to be adjusted to optimize the build. Then the file is sent to the 
printer, which will create the final device. This step will consume the majority of the time associated with 
device manufacturing. In this study the helmet was printed in two parts, each required a minimum of 20 
hours to complete. After completion of the build a few small steps must be taken. These steps can be 
completed by any laboratory clinician and involve the physical removal of support material used during 
manufacturing. Depending on the complexity of the build this support material could be difficult to 
remove physically. In this case, ultrasonic cleaning may be necessary. This process involves soaking the 
part in an ultrasonic cleaning bath, which dissolves the support material, leaving only the final part. If this 
step is used the final part will need to be thoroughly cleaned before it can be used by the patient due to its 
classification as a Class III medical device.  

Cost Estimation Rationale 
In order for additive manufacturing to successfully replace conventional methods it must be cost 

effective. Determining the cost of manufacturing each individual device will help manufacturers 
determine the efficacy of the new manufacturing method presented in this paper. Previously, the cost of 
manufacturing parts using SLA technologies has been determined by Sirinterlikci, however this cost 
estimation has not yet been performed with respect to FDM techniques. To find the individual cost per 
part it is helpful to separate the manufacturing process into three separate stages; pre-build, build, and 
post build. Taking the algebraic sum of these three stages allows us to determine the total cost of each 
individual part, CTOTAL: 

 𝐶𝐶𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝐶𝐶𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵𝑇𝑇𝐵𝐵 + 𝐶𝐶𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇  
Using this segmented approach allows us to account for all necessary components without having an 
unnecessarily long and complex equation. In order for the estimation to be accurate it must account for all 
cost associated including raw materials, purchased items, and processing costs. 

Pre-build activities are all those actions that occur before the machine takes over. This includes; 
the time spent developing a CAD model of the device, time spent preparing the model for 3D printing 
purposes, initial investment associated with the necessary computer and corresponding software, and the 
cost of labor per unit time associated with these activities. The following equation combines these 
variables to determine the total cost of pre-build activities, CPRE:  

𝐶𝐶𝑃𝑃𝑃𝑃𝑃𝑃 = (𝑇𝑇𝐶𝐶𝑇𝑇𝐵𝐵)(𝐶𝐶𝐵𝐵𝐶𝐶𝑃𝑃 + 𝐶𝐶𝑃𝑃𝑇𝑇) + ( 𝑇𝑇𝑃𝑃𝑃𝑃𝑇𝑇)(𝐶𝐶𝐶𝐶𝑇𝑇𝑀𝑀𝑃𝑃 + 𝐶𝐶𝑃𝑃𝑇𝑇) 
In this equation TCAD represents the time spent developing a CAD model of and creating a usable STL 
file from this CAD model. This time period is then multiplied by the sum of CICS and CPL, which 
represent the initial cost of the computer and corresponding CAD software and cost of pre-build labor 
respectively. CICS is set using straight line depreciation to break down the total costs over the lifetime of 
the computer and software. Thus, we are able to determine the hourly cost of operating the computer and 
software necessary to produce a working CAD file. TSET represents the time spent preparing the machine 
to build the part. Activities associated with this time include; the loading of the file into the 3D printing 
software, determination of scale and orientation, and the adjustment of other print settings. This time 
variable, TSET, is then multiplied by the associated costs with these activities, CCOMP and CPL, which 
represent the cost to operate the corresponding computer and cost of pre-build labor respectively. CCOMP 
is set using straight line depreciate to determine the cost of computer operation. This variable is separate 
from CICS because it does not include the costs associated with the use of CAD software.  

Build activities include those actions taken while the 3D printing machine is in operation. 
Included in this timeframe are those actions associated with preparing the machine and the time it takes 
for the machine to complete the build. The costs associated with this time frame include the cost per unit 
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of time of labor, the cost of materials, and the cost of machine operation. The following equation can be 
used to relate these variables and determine the cost of build activities, CBUILD: 

𝐶𝐶𝐵𝐵𝑇𝑇𝐵𝐵 = (𝑇𝑇𝐵𝐵𝑇𝑇)(𝐶𝐶𝐵𝐵𝑇𝑇 + 𝐶𝐶3𝐵𝐵𝑃𝑃) + (𝑇𝑇𝐵𝐵𝑇𝑇𝐵𝐵)(𝐶𝐶3𝐵𝐵𝑃𝑃) + 𝐶𝐶𝑀𝑀 + 𝐶𝐶𝑃𝑃𝑀𝑀 
In this equation, TBL represents the time spent preparing the machine for the build. This includes heating 
time, calibration time, and platform placement. TBL is then multiplied by the sum of CBL and C3DP to 
determine the cost of the machine setup.  CBL represents the costs associated with the laboratory 
technician who will perform these activities. C3DP is the hourly cost of operation for the 3D printer. This 
cost is determined using straight line depreciation over the entire lifespan of the printer, estimated at 5 
years. Also included in C3DP are the cost of energy consumption and annual maintenance. The build time, 
TBLD, is then multiplied by the cost per unit time of machine operation to determine the cost 3D printer 
operation. Finally, by adding the cost of build material, CM, and support material, CSM, to the cost of 
machine setup and machine operation we are able to determine the total build cost.   

Post processing includes those actions which must be taken after the completion of the build in 
order to get the device ready for the customer. This includes physically removing unwanted support 
material, ultrasonic cleaning, surface finishing, and final cleaning. Only two costs are associated with this 
time period; labor and machine use. The cost of labor is associated with the time spent removing support 
material and finishing the surface of the device.  Machine usage for post processing includes the use of an 
ultrasonic cleaner. Using the same processes as previously described the initial investment and upkeep 
costs of owning and operating this machine are broken down using straight line depreciation over the 
lifespan of the machine to determine the hourly cost of operation. The following equation relates these 
variables to determine the cost of post processing, CPOST: 

𝐶𝐶𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇 = (𝑇𝑇𝑃𝑃𝑃𝑃+𝑇𝑇𝑃𝑃𝑆𝑆)(𝐶𝐶𝑃𝑃𝑃𝑃𝑇𝑇) + (𝑇𝑇𝐵𝐵𝐶𝐶)(𝐶𝐶𝐵𝐵𝐶𝐶𝑇𝑇) 
In this equation TRS represents the time spent physically removing the support material while the variable 
TSF represents the time spent on surface finishing. These values are multiplied by CPPL, which is the cost 
of post processing labor. The variable TUC stands for the time each part must spend in the ultrasonic 
cleaner. This value is multiplied by the cost of operation for the ultrasonic cleaner CUCT, which accounts 
for the initial investment, necessary materials, and energy consumption of the machine.  

Cost Estimation of Cranial Remolding Orthoses 
In this section an example of the previously defined cost estimation equation will be provided. This 
estimation will be centered around the production of a cranial remolding device, manufactured on a 
UPrintSE from Stratasys.  
Pre-Build Process Cost 

𝐶𝐶𝑃𝑃𝑃𝑃𝑃𝑃 = (𝑇𝑇𝐶𝐶𝑇𝑇𝐵𝐵)(𝐶𝐶𝐵𝐵𝐶𝐶𝑃𝑃 + 𝐶𝐶𝑃𝑃𝑇𝑇) + ( 𝑇𝑇𝑃𝑃𝑃𝑃𝑇𝑇)(𝐶𝐶𝐶𝐶𝑇𝑇𝑀𝑀𝑃𝑃 + 𝐶𝐶𝑃𝑃𝑇𝑇) 
(𝑇𝑇𝐶𝐶𝑇𝑇𝐵𝐵) = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑇𝑇𝑐𝑐𝑡𝑡𝑇𝑇 𝑑𝑑𝑇𝑇𝑑𝑑𝑇𝑇𝑐𝑐𝑇𝑇 𝑇𝑇𝑡𝑡𝑑𝑑𝑇𝑇𝑚𝑚 + 𝑡𝑡𝑇𝑇𝑇𝑇𝑇𝑇 𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑇𝑇𝑐𝑐𝑡𝑡𝑇𝑇 𝑐𝑐𝑎𝑎𝑑𝑑 𝑓𝑓𝑇𝑇𝑓𝑓 𝑆𝑆𝑇𝑇𝑆𝑆 𝑓𝑓𝑇𝑇𝑚𝑚𝑇𝑇 = 1 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 

𝑇𝑇𝑃𝑃𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = (𝑚𝑚𝑡𝑡𝑐𝑐𝑑𝑑𝑇𝑇𝑎𝑎𝑙𝑙 𝑓𝑓𝑇𝑇𝑚𝑚𝑇𝑇) + (𝑑𝑑𝑇𝑇𝑡𝑡𝑇𝑇𝑐𝑐𝑇𝑇𝑇𝑇𝑎𝑎𝑇𝑇𝑎𝑎𝑙𝑙 𝑠𝑠𝑐𝑐𝑐𝑐𝑚𝑚𝑇𝑇 &𝑡𝑡𝑐𝑐𝑇𝑇𝑇𝑇𝑎𝑎𝑡𝑡𝑐𝑐𝑡𝑡𝑇𝑇𝑡𝑡𝑎𝑎) + (𝑐𝑐𝑑𝑑𝑎𝑎𝑜𝑜𝑠𝑠𝑡𝑡𝑇𝑇𝑎𝑎𝑙𝑙 𝑡𝑡𝑡𝑡ℎ𝑇𝑇𝑐𝑐 𝑝𝑝𝑐𝑐𝑇𝑇𝑎𝑎𝑡𝑡 𝑠𝑠𝑇𝑇𝑡𝑡𝑡𝑡𝑇𝑇𝑎𝑎𝑙𝑙𝑠𝑠) 
𝑇𝑇𝑃𝑃𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = (5 𝑇𝑇𝑇𝑇𝑎𝑎) + (5 𝑇𝑇𝑇𝑇𝑎𝑎) + (5 min ) =  15 min = 0.25 ℎ𝑡𝑡𝑜𝑜𝑐𝑐𝑠𝑠 

𝐶𝐶𝐵𝐵𝐶𝐶𝑃𝑃 = (𝐶𝐶𝐶𝐶𝑇𝑇𝑀𝑀𝑃𝑃) + (𝐶𝐶𝐶𝐶𝑇𝑇𝐵𝐵𝑃𝑃) = �
$0.128
ℎ𝑐𝑐

� + �
$1.474
ℎ𝑐𝑐

� = $1.868/ℎ𝑐𝑐 

𝐶𝐶𝐶𝐶𝑇𝑇𝑀𝑀𝑃𝑃 = � $800
6,240 ℎ𝑜𝑜𝑆𝑆𝑜𝑜𝑜𝑜

� = $0.128 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 // 𝐶𝐶𝐶𝐶𝑇𝑇𝐵𝐵𝑃𝑃 = � $9,195
6,240 ℎ𝑜𝑜𝑆𝑆𝑜𝑜𝑜𝑜

� = $1.474 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 
𝐶𝐶𝑃𝑃𝑇𝑇 = $21.25/ℎ𝑐𝑐 

𝐶𝐶𝑃𝑃𝑃𝑃𝑃𝑃 =  (1 ℎ𝑐𝑐)�
$1.868
ℎ𝑐𝑐

+
$21.25
ℎ𝑐𝑐

�+ (0.25 ℎ𝑐𝑐)�
$0.128
ℎ𝑐𝑐

+
$21.25
ℎ𝑐𝑐

� 

𝑪𝑪𝑷𝑷𝑷𝑷𝑷𝑷 = $𝟐𝟐𝟐𝟐.𝟒𝟒𝟒𝟒 
Build Process Cost 

𝐶𝐶𝐵𝐵𝑆𝑆𝐵𝐵𝐵𝐵𝐵𝐵 = (𝑇𝑇𝐵𝐵𝑇𝑇)(𝐶𝐶𝐵𝐵𝑇𝑇 + 𝐶𝐶3𝐵𝐵𝑃𝑃) + (𝑇𝑇𝐵𝐵𝑆𝑆𝐵𝐵𝐵𝐵𝐵𝐵)(𝐶𝐶3𝐵𝐵𝑃𝑃) + 𝐶𝐶𝑀𝑀 + 𝐶𝐶𝑃𝑃𝑀𝑀
𝑇𝑇𝐵𝐵𝑇𝑇 = ℎ𝑇𝑇𝑐𝑐𝑡𝑡𝑇𝑇𝑎𝑎𝑙𝑙 𝑡𝑡𝑇𝑇𝑇𝑇𝑇𝑇 + 𝑐𝑐𝑐𝑐𝑚𝑚𝑇𝑇𝑐𝑐𝑐𝑐𝑐𝑐𝑡𝑡𝑇𝑇𝑡𝑡𝑎𝑎 𝑡𝑡𝑇𝑇𝑇𝑇𝑇𝑇 + 𝑝𝑝𝑚𝑚𝑐𝑐𝑡𝑡𝑓𝑓𝑡𝑡𝑐𝑐𝑇𝑇 𝑝𝑝𝑚𝑚𝑐𝑐𝑐𝑐𝑇𝑇𝑇𝑇𝑇𝑇𝑎𝑎𝑡𝑡 

𝑇𝑇𝐵𝐵𝑇𝑇𝐵𝐵 = 𝑇𝑇𝑐𝑐𝑐𝑐ℎ𝑇𝑇𝑎𝑎𝑇𝑇 𝑡𝑡𝑝𝑝𝑇𝑇𝑐𝑐𝑐𝑐𝑡𝑡𝑇𝑇𝑡𝑡𝑎𝑎+ 𝑇𝑇𝑑𝑑𝑚𝑚𝑇𝑇 𝑡𝑡𝑇𝑇𝑇𝑇𝑇𝑇 = 40 ℎ𝑡𝑡𝑜𝑜𝑐𝑐𝑠𝑠 

𝐶𝐶𝐵𝐵𝑇𝑇 = 𝐶𝐶𝑡𝑡𝑠𝑠𝑡𝑡 𝑐𝑐𝑠𝑠𝑠𝑠𝑡𝑡𝑐𝑐𝑇𝑇𝑐𝑐𝑡𝑡𝑇𝑇𝑑𝑑 𝑤𝑤𝑇𝑇𝑡𝑡ℎ 𝑐𝑐𝑜𝑜𝑇𝑇𝑚𝑚𝑑𝑑 𝑚𝑚𝑐𝑐𝑐𝑐𝑡𝑡𝑐𝑐 =
$21.25
ℎ𝑡𝑡𝑜𝑜𝑐𝑐
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𝐶𝐶𝑀𝑀 = (𝑀𝑀𝑡𝑡𝑑𝑑𝑇𝑇𝑚𝑚 𝑇𝑇𝑐𝑐𝑡𝑡𝑇𝑇𝑐𝑐𝑇𝑇𝑐𝑐𝑚𝑚 𝑈𝑈𝑠𝑠𝑇𝑇𝑑𝑑 )𝑓𝑓(𝐶𝐶𝑡𝑡𝑠𝑠𝑡𝑡 𝑝𝑝𝑇𝑇𝑐𝑐 𝑜𝑜𝑎𝑎𝑇𝑇𝑡𝑡) =  �46 𝑇𝑇𝑎𝑎3�𝑓𝑓($0.82 𝑝𝑝𝑇𝑇𝑐𝑐 𝑇𝑇𝑎𝑎3) = $37.72 
𝐶𝐶𝑃𝑃𝑀𝑀 = (𝑆𝑆𝑜𝑜𝑝𝑝𝑝𝑝𝑡𝑡𝑐𝑐𝑡𝑡 𝑇𝑇𝑐𝑐𝑡𝑡𝑇𝑇𝑐𝑐𝑇𝑇𝑐𝑐𝑚𝑚 𝑜𝑜𝑠𝑠𝑇𝑇𝑑𝑑)𝑓𝑓(𝐶𝐶𝑡𝑡𝑠𝑠𝑡𝑡 𝑝𝑝𝑇𝑇𝑐𝑐 𝑜𝑜𝑎𝑎𝑇𝑇𝑡𝑡) = (122.903 𝑐𝑐𝑇𝑇3) 𝑓𝑓 (0.052 𝑐𝑐𝑇𝑇3) = $0.044 

𝐶𝐶3𝐵𝐵𝑃𝑃 = 𝐶𝐶3𝐵𝐵𝐵𝐵 + 𝐶𝐶𝐵𝐵𝑃𝑃 + 𝐶𝐶3𝐵𝐵𝑀𝑀 = $1.536 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 
𝐶𝐶3𝐵𝐵𝐵𝐵 = � $18,000

20,800 ℎ𝑜𝑜
� = $0.865 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 // 𝐶𝐶𝐵𝐵𝑃𝑃 = (0.127 kW/hr)($0.07/ kW)  =  $0.0089 per hour 

//𝐶𝐶3𝐵𝐵𝑀𝑀 = � $2,500
6,240 ℎ𝑜𝑜

� = $0.865 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 

𝐶𝐶𝐵𝐵𝑇𝑇𝐵𝐵 = (0.467 ℎ𝑐𝑐)�
$21.21
ℎ𝑐𝑐

+
$1.536
ℎ𝑐𝑐

�+ (40 ℎ𝑐𝑐)�
$1.536
ℎ𝑐𝑐

� + $37.27 + $0.044 

𝑪𝑪𝑩𝑩𝑩𝑩𝑩𝑩 = $𝟏𝟏𝟏𝟏𝟏𝟏.𝟑𝟑𝟏𝟏 
Post Processing Cost 

𝐶𝐶𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇 = (𝑇𝑇𝑃𝑃𝑃𝑃+𝑇𝑇𝑃𝑃𝑆𝑆)(𝐶𝐶𝑃𝑃𝑃𝑃𝑇𝑇) + (𝑇𝑇𝐵𝐵𝐶𝐶)(𝐶𝐶𝐵𝐵𝐶𝐶𝑇𝑇) 
𝑇𝑇𝑃𝑃𝑃𝑃 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠𝑝𝑝𝑇𝑇𝑎𝑎𝑡𝑡 𝑝𝑝ℎ𝑦𝑦𝑠𝑠𝑇𝑇𝑐𝑐𝑐𝑐𝑚𝑚𝑚𝑚𝑦𝑦 𝑐𝑐𝑇𝑇𝑇𝑇𝑡𝑡𝑑𝑑𝑇𝑇𝑎𝑎𝑙𝑙 𝑠𝑠𝑜𝑜𝑝𝑝𝑝𝑝𝑡𝑡𝑐𝑐𝑡𝑡𝑠𝑠 =  0.5 − 1 ℎ𝑐𝑐 

𝑇𝑇𝐵𝐵𝐶𝐶 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠𝑝𝑝𝑇𝑇𝑎𝑎𝑡𝑡 𝑇𝑇𝑎𝑎 𝑜𝑜𝑚𝑚𝑡𝑡𝑐𝑐𝑐𝑐𝑠𝑠𝑡𝑡𝑎𝑎𝑇𝑇𝑐𝑐 𝑐𝑐𝑚𝑚𝑇𝑇𝑐𝑐𝑎𝑎𝑇𝑇𝑐𝑐 =  1 ℎ𝑐𝑐 
𝑇𝑇𝑃𝑃𝑆𝑆 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠𝑝𝑝𝑇𝑇𝑎𝑎𝑡𝑡 𝑐𝑐𝑚𝑚𝑇𝑇𝑐𝑐𝑎𝑎𝑇𝑇𝑎𝑎𝑙𝑙 𝑐𝑐𝑎𝑎𝑑𝑑 𝑠𝑠𝑜𝑜𝑓𝑓𝑐𝑐𝑐𝑐𝑇𝑇 𝑓𝑓𝑇𝑇𝑎𝑎𝑇𝑇𝑠𝑠ℎ𝑇𝑇𝑎𝑎𝑙𝑙 =  0.5 − 1 ℎ𝑐𝑐 
𝐶𝐶𝑃𝑃𝑃𝑃𝑇𝑇 = 𝐶𝐶𝑡𝑡𝑠𝑠𝑡𝑡 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 𝑡𝑡𝑓𝑓 𝑝𝑝𝑡𝑡𝑠𝑠𝑡𝑡 𝑝𝑝𝑐𝑐𝑡𝑡𝑐𝑐𝑇𝑇𝑠𝑠𝑠𝑠𝑇𝑇𝑎𝑎𝑙𝑙 𝑚𝑚𝑐𝑐𝑐𝑐𝑡𝑡𝑐𝑐 =  $ 21.25 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑐𝑐 

𝐶𝐶𝐵𝐵𝐶𝐶𝑇𝑇 = 𝐶𝐶𝑡𝑡𝑠𝑠𝑡𝑡 𝑐𝑐𝑠𝑠𝑠𝑠𝑡𝑡𝑐𝑐𝑇𝑇𝑐𝑐𝑡𝑡𝑇𝑇𝑑𝑑 𝑤𝑤𝑇𝑇𝑡𝑡ℎ 𝑡𝑡𝑝𝑝𝑇𝑇𝑐𝑐𝑐𝑐𝑡𝑡𝑇𝑇𝑎𝑎𝑙𝑙 𝑈𝑈𝑚𝑚𝑡𝑡𝑐𝑐𝑐𝑐𝑠𝑠𝑡𝑡𝑎𝑎𝑇𝑇𝑐𝑐 𝑐𝑐𝑚𝑚𝑇𝑇𝑐𝑐𝑎𝑎𝑇𝑇𝑐𝑐 =  𝐶𝐶𝐵𝐵𝐵𝐵 + 𝐶𝐶𝐵𝐵𝑃𝑃 + 𝐶𝐶𝐵𝐵𝑃𝑃𝑀𝑀
𝐶𝐶𝐵𝐵𝐵𝐵 = � $850

52,000 ℎ𝑜𝑜
� = $0.0163 // 𝐶𝐶𝐵𝐵𝑃𝑃 = (0.24 kW/hr)($0.07/ kW)  =  $0.0168 per hour 

𝐶𝐶𝐵𝐵𝑃𝑃𝑀𝑀 = �$0.667
100 ℎ𝑜𝑜

� = $0.00667 𝑝𝑝𝑇𝑇𝑐𝑐 ℎ𝑡𝑡𝑜𝑜𝑐𝑐 

𝐶𝐶𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇 = (𝑇𝑇𝑃𝑃𝑃𝑃+𝑇𝑇𝑃𝑃𝑆𝑆)(𝐶𝐶𝑃𝑃𝑃𝑃𝑇𝑇) + (𝑇𝑇𝐵𝐵𝐶𝐶)(𝐶𝐶𝐵𝐵𝐶𝐶𝑇𝑇) =  (2 ℎ𝑐𝑐)�
$21.25
ℎ𝑐𝑐

�+ (1 ℎ𝑐𝑐)�
$0.03977

ℎ𝑐𝑐
� 

𝑪𝑪𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 = $𝟒𝟒𝟐𝟐.𝟓𝟓𝟒𝟒 
Total Cost 

𝐶𝐶𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝐶𝐶𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵𝑇𝑇𝐵𝐵 + 𝐶𝐶𝑃𝑃𝑇𝑇𝑃𝑃𝑇𝑇  
𝑪𝑪𝑷𝑷𝑷𝑷𝑷𝑷𝑻𝑻𝑩𝑩 = $𝟐𝟐𝟐𝟐.𝟒𝟒𝟒𝟒 + $𝟏𝟏𝟏𝟏𝟏𝟏.𝟑𝟑𝟏𝟏+ $𝟒𝟒𝟐𝟐.𝟓𝟓𝟒𝟒 = $𝟏𝟏𝟐𝟐𝟏𝟏.𝟑𝟑𝟏𝟏 

Conclusion 
We have shown that 3D printing technologies have the potential to create cranial remolding 

devices with improved geometry. Using the fused deposition method of manufacturing will allow devices 
to be manufactured at only 45% of the cost of previous devices. In addition to this reduction in cost, the 
standard turnaround time for the devices will be two days as opposed to one to two weeks. This reduction 
in time should correlate with a higher success rate and a shorter treatment period. Patients and orthopedic 
companies alike could benefit from reduction in cost and turnaround time. Therefore, the proposed 
method is a viable approach.  
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Background/Significance 
In a society where magazines are shelved next to candy bars in the checkout aisle, it can 

be difficult to determine healthy dietary options. The thousands of dieting programs alone can 
cause distress among an individual attempting to determine the best way to lose weight, feel 
better and maintain a healthy lifestyle.  One of the places lacking nutritional information and 
how to eat healthy are the places that often need it the most: colleges. This is often when a 
person’s eating habits are established, as the students are out on their own for the first time and 
making dietary choices.  Implementing a Paleolithic diet would help students develop these 
habits early on and obtain a more nutritionally well-rounded education. A healthy diet is one that 
matches our genome; a diet that our body historically and genetically accepts (Eaton, 2007).  An 
example of this is the Paleolithic diet, one designed from a whole foods approach that 
incorporates the diet of our human ancestors into today’s nutritional culture.  A Paleolithic 
(paleo) diet is derived from a framework similar to what cavemen or human hunter-gatherer 
ancestors would have eaten.  In essence, this diet emphasizes unprocessed foods such as lean 
meats, vegetables, fruits, nuts and oils.  By instituting a Paleolithic diet and educating students 
about how to eat healthily and maintain nutrition, the next generation could reap the immediate 
benefits of the diet in weight loss as well as long-term results such as preventing chronic 
degenerative diseases common throughout the United States.   
College Students and Dieting Issues  

Attempting to lose weight is a common theme for Americans. The first year of college 
can be a difficult time for many people as they adjust to new dietary options and the stress of a 
new environment. Lowrey et al. (2005) explain how body image, self-esteem, and health-related 
behaviors are affected in relation to first year college students. The study demonstrated how 
body image is directly related to self-esteem.  Also, due to this fact, many people are more 
motivated to diet as the article by Malinauskas, Raedeke, Aeby, Smith and Dallas (2006) 
suggested. In this case, 125 college females were asked about how they use diet to maintain, 
lose, or gain weight.  Eighty three percent of the women responded that have dieted to lose 
weight and signified that they were not happy with the current weight they were at.  

A major dilemma for college students is using the proper measurements for serving size.  
One study examines that only one third of students were able to correctly identify a serving size 
of cereal and punch within a 10% range of error.  It was also found that the typical serving size 
was approximately half of the typical portion size of the students. This understanding of accurate 
measurement and nutritional labeling alone could be a major issue in nutritional knowledge 
(Bryant & Dundes, 2005).   Not understanding portion control can lead to weight gain because 
many people will eat what is in front of them, even if it means ignoring the signals that their 
body is giving them to tell them they are full (Ello-Martin, Ledikwe, & Rolls, 2005). However, 
eating unhealthily may not just be caused by a lack of knowledge, but rather a lack of time or 
money to attain healthier options. Cost, convenience and personal likes and dislikes influence 
why a person eats the way they do (Glanz, Basil, Maibach, Goldberg, & Snyder, 1998).  
Schroeter, House and Lorence (2007) detail that one other factor generally not realized by the 
American public is how one’s culture affects their dietary choices and how a lack knowledge 
about the benefits of some fruits and vegetables arises simply because those foods are outside of 
one’s cultural food groups. 
Why the New World Diet Causes Problems 

One problem with the American diet stems from the differences between the human 
genome and the rapidly changing agricultural and industrial society.  As explained by Cordain et. 
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al (2005), in a matter of a few hundred years, the human race has become very oriented in 
agricultural-based and processed food.  This change in diet is not always compatible with the 
human body and could be the cause of many chronic diseases. This idea is further explained in 
statistical detail explaining how the human genome has changed very little over time, yet, the 
low grain, high fruit and vegetable diet has not remained in many lifestyles of the United States 
people.  Originally, for our ancestors, dietary carbohydrates came from fruits and vegetables and 
made up 56% of the calories in the daily diet.  This is compared to the drastically lower 16% of 
the calories in the typical American’s diet that is consumed in fruits and vegetables.  Similarly 
the sweetener of that time period, honey, made up only 2-3% of the daily diet, versus the 15% of 
the current American diet that is sugar intake. This could have extremely harmful effects on the 
human body, which was not designed for such a diet (Eaton, 2007).  
How College Students Could Benefit from Paleolithic Diet 

In college, students are plagued by the infamous freshman year weight gain, lack of sleep 
and increased stress levels.  However, the increased intake of lean protein, along with essential 
fruits and vegetables from the paleo diet, showed promising weight loss in many individuals in a 
relatively short amount of time. (St. Jeor, Howard, Prewitt, Bovee, Bazzarre, & Eckel, 2001). 
Another study by Layman et al. (2009), examined how increased protein and decreased 
carbohydrates followed with impressive fat loss among the participants.  However, one issue 
they encountered was after the first three months, the participants began to stray more often from 
the outlined diet and therefore the weight loss was not as significant.  A common concern for 
people who are physically active is if a diet will cause them to lose strength during their 
workouts.  However, studies show that the endurance and strength does not falter while 
participating in the Paleolithic diet and while they tend to lose weight, they do not lose muscle 
mass or strength (Dipla et al., 2008).  
Benefits of the Paleolithic Diet 

The diet of human ancestors contrasts strinkingly with the diet of today’s culture. When 
foods are processed, many essential nutrients like antioxidants and bioactives (beneficial 
components) are lost (Shahidi, 2009). However, the Paleolithic diet consists of non-processed 
foods beneficial for our body’s genetic makeup, such as, lean meat, fish, leafy vegetables, fruits, 
nuts and so on. While consuming these beneficial foods is important, it is similarly important to 
avoid refined sugars and oils and dairy products. It is not one single aspect of these foods that 
cause chronic diseases, but rather the combination of the nutrient poor foods acting together in 
the body.  As Lindeberg, Cordain and Eaton explain in their studies comparing the typical 
American diet to that of the Paleolithic era, coronary heart disease, diabetes and other severe 
health issues have been linked to the consumption of the highly processed foods from the 
industrial era.  On the other hand, the Paleolithic diet shows the prevention of such illnesses.  
Therefore, the Paleolithic diet can be used as a source of prevention for diseases like stroke, 
cardiovascular disease, type II diabetes and other insulin resistance complications.  The 
Paleolithic era gave foods that were high in lean protein, polyunsaturated fats, vitamins, fiber, 
minerals and phytochemicals.  By researching the history of Neolithic man, O’Keefe and 
Cordain (2004), provide an outline on how that era created a human that was traditionally fit and 
healthy and had little evidence of degenerative diseases, especially cardiovascular disease.  There 
are many obvious observable benefits when people switch to this nutritional lifestyle. For 
example, as Frassetto, Schloetter, Mietus-Snyder, Morris, and Sebastian demonstrated in their 
2009 experiment, patients who engaged in a Paleolithic diet study showed results of a lower 
blood pressure, lower total cholesterol levels, an improvement in glucose tolerance and 
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improvement in lipid profiles.  These results were found in people of a non-obese weight 
category who consumed the Paleolithic diet over a period of seven days.  The results were 
compared to their original diet, which was monitored for three days prior to beginning the study.  

Healthy unsaturated fats found in omega-3 and omega-6 have shown great benefits in 
reducing stress on the body. However, the typical American eats an incorrect ratio of these fats, 
20:1 respectively.  By increasing this closer to a 1:1 ratio, as part of the paleolithic diet 
encourages, the individual could see improvements in inflammation, improved kidney function, 
and lessened asthma symptoms to name a few (Wertz, 2009). The characteristics of the 
Paleolithic diet have similar features to the anti-inflammatory diet, which includes limited 
processed foods and sugars and incorporating a large variety fresh fruits and vegetables.  This 
diet does allow whole grains, but emphasizes that individuals limit their carbohydrate intake and 
focus more on the unprocessed foods. The anti-inflammatory diet has shown extreme results with 
decreasing inflammation all over the body. This could assist on a wide range of spectrums for 
college students, from student-athletes with current or past injuries to those who suffer from 
inflammatory skin irritations like eczema. (Sanders & Sanders-Gendreau, 2007).  

Elmer et al. (2006) report in their article on how an 18-month trial of 810 adults, who 
engaged in a lifestyle change by adapting to a more nutritional diet, saw a significant 
improvement in blood pressure and lipid levels. These factors could help encourage the long-
term effects of following the diet past the initial weight loss factor.  These improvements lessen 
the potential effects of cardiovascular disease. Also, the Paleolithic diet includes foods with a 
good glycemic index, preventing the body from going into extreme sugar highs and lows. This 
could assist in preventing Type II Diabetes (Jenkins et al., 1981). The projected long-term effects 
if people followed the Paleolithic diet is $2-$3 billion dollars per year as a result of reduced 
chronic diseases.  This alone is an incentive to the future generation as it will save themselves 
and the healthcare system massive amounts of money (Jew, AbuMweis, & Jones, 2009).  
Detractors of the Paleolithic Diet 

While the Paleolithic diet does offer many scientifically backed benefits, Rosenbloom 
(2014) points out some of the pitfalls for this diet.  She explains how it is almost impossible to 
live and eat in a way that the cavemen did because today’s world is so dramatically different 
from it.  There are nutrients in today’s processed grains like thiamin, niacin and iron, which are 
difficult to obtain when following the Paleo diet.  Therefore, people participating in this diet 
should be aware that eliminating food groups could affect them.  Athletes especially should be 
aware of cutting out necessary amounts of carbohydrates.   
Significance  

One of the major gaps in research comes from a lack of information in targeting college 
students. One study found that there was little to no information targeted to how college students 
may be able to improve their diets and live a healthier lifestyle.  However, many students seemed 
interested in this information and discussed specifically what kind of background knowledge 
would be useful (Cousineau, Goldstein, & Franko, 2010).  When background knowledge was 
further examined, college students who had a better knowledge of health nutrition typically made 
healthier food choices (Kolodinsky, Harvey-Berino, Berlin, Johnson, Reynolds, 2007). College is 
a time where people go through many changes and develop lifestyle habits.  Investigating the 
reaction on how a healthier, Paleolithic-style diet may affect students could provide the next 
generation with nutritional knowledge lacking in much of the research.  Therefore, the purpose 
of my study was to examine how a one-month adaptation of students’ diets with the paleo diet 
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could primarily affect weight-loss, blood pressure and BMI with a secondary examination of 
energy levels, joint pain and skin inflammation.   

Methods 
This study was conducted at Robert Morris University (RMU) . The study received 

permission from the RMU Institutional Review Board (IRB) (IRB number 20150419263). With 
the help of dining services, a menu of options was provided for students so that they would be 
able to participate while remaining on their meal plans. This would aid in the cost of following a 
paleo diet, so that if students could not afford to buy food outside of their meal plan they would 
not have to. Also incorporated with this menu was a red/yellow/green handout to outline foods 
that should be avoided, should be eaten in moderation and could be eaten without restriction 
respectively. An outline of sample meals for breakfast, lunch and desserts (assuming many 
students would take advantage of the paleo meals provided by dining surfaces for dinner); and an 
outline of what could be eaten at commonly visited restaurants was also provided.  

To promote interest in the study, a Facebook event was created approximately 6 weeks 
before the study.  Once the school year began, students were emailed the basic information and 
invited to attend an informational meeting if they wished to receive more information.  Students 
could then sign up for an initial weigh in which took place on September 14th and 15th.  Initially, 
47 students attended the initial weigh in.  The second weigh in took place two weeks later on 
September 28th and 29th and the third, one month after the original date on October 12th and 13th. 
In addition, to entice students to participate, two $25 gift certificates were given randomly to two 
participants who completed the study.  
Variables examined 

Initially a survey was given to students and they were asked to fill out their name, date of 
birth, year of schooling, gender, if they lived on campus, if they were an athlete, how often they 
exercised, how they heard about the study, if there were any serious medical issues that could be 
affected by the study and what they hoped to gain from the study. At the first weigh-in, the 
participants’ heights, weights, BMI and blood pressure were taken by fourth year nursing 
students as well as my thesis advisor Lisa Locasto, DNP, RN. Students were asked to fill out 
their average current energy level, their joint pain level and their skin inflammation level on a 
scale of one to ten (one being minimum and ten being maximum level). Skin inflammation 
included amount of acne, rashes or other skin issues that may be related to food.  At the second 
and third weigh in, students were given the same scale to rate their energy, joint pain and skin 
inflammation levels and their weights and blood pressure were taken again.   
Evaluating Data 

Once all of these results were obtained, they were inputted into SPSS version 22 via 
remote access VMware.  From there, statistical analysis could be completed and the data 
compared to see how age, being an athlete and gender might have had a wider impact. Paired t- 
tests were conducted to determine statistical significance of the three weights and BMIs.  

Results 
From the initial survey, the results were calculated to understand the basic demographics of the 
group under observation:  
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Figure 7: The proportion of students who completed the study and, based on the BMI scale, fell 
into the normal, overweight or obese category.  

The specific numbers from the bar graphs above: 
• Age of Participants

o 17 years old-1
o 18 years old
o 8- 19 years old
o 10- 20 years old
o 13- 21 years old
o 3- 22 years old
o 1- 24 years old
o 1- 27 years old
o 1- 30 years old

• Participants Year in School
o Freshman- 9
o Sophomore- 9
o Junior- 11
o Senior- 18

• Frequency of Exercise
o Every day- 15
o 2-3 times per week- 20
o Once per week- 8
o Less than once per week- 4
o Never- 0

**Note: In the following tables, the significance value <0.050 indicates notable significance.  
**Interpreting the Results- the primary results examined were based on the first weigh-in session 
and compared to the final weigh-in session.  

BMI Comparison Significance 
BMI 2 and 3 0.039 
BMI 1 and 3 0.000 

Figure 8: BMI comparison significance 
The mean BMI decreased from BMI-1 26.3160 (sd-5.03154) to BMI-3 25.6320 (sd=4.97374).  
The difference between those two means is statistically significant at the 0.05 level (t=5.076, df-
24) 

Normal 12 

Overweight 
9 

Obese 4 

Demographics of BMI Classification for 
Final Participants 
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Figure 9: BMI comparison between the mean BMI calculations from each weigh-in session. 

Weight Comparison Significance 
Weight 1 and Weight 2 0.000 
Weight 1 and Weight 3 0.000 

Figure 10: Weight comparison significance 
The mean weight decreased from 166.7300 (sd=33.35322) at weight 1 to 162.7000 (sd-
33.59951) at weight 3.  The difference between those two means is statistically significant at the 
0.05 level (t=4.840, df=24).  

Figure 11: Weight comparison between mean weights from each weigh in session. 

Systolic Comparison Significance 
Systolic 1 and 2 0.812 
Systolic 1 and 3 0.494 
Figure 12: Systolic comparison significance 
The mean systolic increased slightly from 115.4400 (sd=10.68519) at systolic 1 to 116.8800 (sd-
4.04475) at systolic 2.  The difference between those two means is not statistically significant at 
the 0.05 level (t=-0.694, df=24).  
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Figure 13: Systolic comparisons between mean systolic measurements from each weigh in 
session.  

Figure 14: Diastolic comparison significance. 
The mean diastolic increased slightly from 74.3200 (sd=8.93831) at diastolic 1 to 76.2800 
(sd=5.14393) at diastolic 3. The difference between those two means is not statistically 
significant at the 0.05 level (t= -1.057, df=24).  

Figure 15: Diastolic comparisons between mean diastolic measurements from each weigh-in 
session.  
Energy Level Comparison Significance 
Energy Level 1 and 2 0.001 
Energy Level 1 and 3 0.000 
Figure 16: Energy level comparison significance 
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Diastolic Comparison Significance 
Diastolic 1 and 2 0.422 
Diastolic 1 and 3 0.301 
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The mean energy level increased from 6.1600 (sd=1.51877) at energy level 1 to 8.1200 
(sd=1.20139) at energy level 3. The difference between those two means is statistically 
significant at the 0.05 level (t=-7.160, df=24).  

Figure 18: Joint pain comparison significance 

The mean joint pain level decreased from 3.3200 (sd=1.51877) at joint pain level 1 to 1.9200 
(sd=1.11505) at joint pain level 3.  The difference between those two means is statistically 
significant at the 0.05 level (t=4.503, df=24).  
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Figure 17: Energy level comparison between mean energy level values from weigh-in sessions 
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Figure 19: Joint pain level comparisons between mean joint pain level values from weigh-in 
sessions.  

Inflammation Comparison Significance 
Inflammation Level 1 and 2 0.001 
Inflammation Level 1 and 3 0.007 

Figure 20: Skin inflammation level comparison significance 

Inflammation level  
The mean inflammation level decreased from 3.4800 (sd=1.78232) at inflammation level 1 to 
2.4800 (sd=1.71075) at inflammation level 3.  The difference between those two means is 
statistically significant at the 0.05 level (t=2.928, df=24).  

Figure 21: Skin inflammation level comparison between mean skin inflammation levels from 
each weigh-in session.  
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Gender Significance 
Female 0.013 
Male 0.180 

Figure 22: Significance between BMI 1 and 3 when dividing the participants into male and 
female groups 

BMI of Females  
The mean BMI for females decreased from 26.8500 (sd=5.30089) at BMI 1 t o 26.0700 
(sd=5.21325) at BMI 3.  The difference between those two means is statistically significant at the 
0.05 level (t=5.128, df=19).  
BMI of Males 
The mean BMI for males decreased slightly from 24.1900 (sd=3.36110) at BMI 1 to 23.8800 
(sd=3.81274) at BMI 3.  The difference between those two means is not statistically significant 
at the 0.05 level (t=1.235, df= 4).  

Figure 23: BMI comparison between males and females at BMI 1 and 3. 

Year of Schooling Significance 
Freshman 0.563 
Sophomore 0.335 
Junior 0.071 
Senior 0.000 

Figure 24: Significance between BMI 1 and BMI 3 when dividing the participants into groups 
based on year of schooling.  

BMI of Freshman 
The mean BMI for freshman decreased slightly from 26.9000 (sd= 7.07107) at BMI 1 to 26.0000 
(sd=5.51543) at BMI 3.  The difference between those two means is not statistically significant 
at the 0.05 level (t=0.818, df=1).  
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BMI of Sophomores 
The mean BMI for sophomores decreased slightly from 23.9000 (sd= 1.66333) at BMI 1 to 
23.4500 (sd= 1.05357) at BMI 3.  The difference between those two means is not statistically 
significant at the 0.05 level (t=1.146, df=3).  

BMI of Juniors  
The mean BMI for juniors decreased slightly from 28.0000 (sd=6.87272) at BMI 1 to 27.6000 
(sd=7.04840) at BMI 3. The difference between those two means is not statistically significant at 
the 0.05 level (t=2.127, df=7).  

BMI of Seniors  
The mean BMI for seniors decreased from 25.8636 (sd=4.11929) at BMI 1 to 24.9273 
(sd=3.95527) at BMI 3. The difference between those two means is statistically significant at the 
0.05 level (t=5.684, df=10).  

Figure 25: BMI comparison between year of schooling and how it affected BMI change between 
the first and final weigh-in session.  

Age Significance 
18 years old 0.563 
19 years old 0.335 
20 years old 0.041 
21 years old 0.004 

Figure 26: The significance between the comparison of BMI 1 and BMI 3 when participants 
were divided into different groups based on age.  
* Note, while there were other age groups who participated in the study, there was only one
individual in every other age group. Therefore, they could not be compared for significance. 
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BMI of 18 year olds 
The mean BMI for 18 year olds decreased slightly from 26.9000 (sd=7.07107) at BMI 1 to 
26.0000 (sd=5.51543) at BMI 3.  The difference between those two means is not statistically 
significant at the 0.05 level (t=0.818, df=1) 

BMI of 19 year olds 
The mean BMI for 19 year olds decreased slightly from 23.9000 (sd=1.66333) at BMI 1 to 
23.4500 (sd=1.05357) at BMI 3.  The difference between those two means is not statistically 
significant at the 0.05 level (t= 1.146, df=3) 

BMI of 20 year olds 
The mean BMI for 20 year olds decreased from 29.0375 (sd=6.75636) at BMI 1 to 28.4000 
(sd=6.90424) at BMI 3.  The difference between those two means is statistically significant at the 
0.05 level (t=2.508, df=7) 

BMI of 21 year olds  
The mean BMI for 21 year olds decreased from 24.0750 (sd=2.65101) at BMI 1 to 23.3000 
(sd=2.70449) at BMI 3.  The difference between those two means is statistically significant at the 
0.05 level (t=4.235, df=7).  

Figure 27: BMI comparison between the age of participants and how it affected the change in 
BMI between the first and final weigh-in session.  

Where Participants Lived Significance 
On Campus 0.002 
Off Campus 0.008 

Figure 28: Significance of comparison of BMI 1 to BMI 3 when participants were divided into 
groups of where they lived.  
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BMI on Campus  
The mean BMI for participants who lived on campus decreased from 26.0333 (sd=5.45764) at 
BMI 1 to 25.4611 (sd=5.50734) at BMI 3.  The difference between those two means is 
statistically significant at the 0.05 level (t= 3.656, df=17).  

BMI off Campus  
The mean BMI for participants who lived off campus decreased from 27.0429 (sd=4.00202) at 
BMI 1 to 26.0714 (sd=3.56404) at BMI 3.  The difference between these two means is 
statistically significant at the 0.05 level (t= 3.909, df=6) 

Figure 29: BMI comparison between participants who lived on campus and those who lived off 
campus.  

Frequency of Exercise Significance 
Every Day 0.237 
2-3 times/week 0.005 
Once a week 0.019 

Figure 30: Significance of comparison between BMI 1to BMI 3 when participants were divided 
into groups based on how often they exercised.  

BMI of Participants Exercising Every Day  
The mean BMI for participants who exercise every day decreased slightly from 24.1333 (sd= 
1.85975) at BMI 1 to 23.8167 (sd=1.89464) at BMI 3. The difference between those two means 
is not statistically significant at the 0.05 level (t= 1.343, df=5).  

BMI of Participants Exercising 2-3 Times per Week 
The mean BMI for participants who exercise two to three times per week decreased from 
27.7000 (sd=6.02744) to 27.0692 (sd= 5.935).  The difference between those two means is 
statistically significant at the 0.05 level (t=3.479, df= 12). 
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BMI of Participants Exercising Once per Week  
The mean BMI for participants who exercise once per week decreased from 26.0800 
(sd=4.65747) at BMI 1 to 24.9200 (sd=4.63595) at BMI 3. The difference between these two 
means is statistically significant at the 0.05 level (t=3.812, df=4) 

Figure 31: BMI comparison between participants who exercised once per week, 2-3 times per 
week and every day.  

BMI Categorization Significance 
Normal 0.007 
Overweight 0.020 
Obese 0.056 

Figure 32: Significance of comparison between BMI 1 and BMI 3 when participants were 
divided into groups based on their BMI categorization.  

BMI of Participants at a Normal BMI 
The mean BMI for participants at a normal BMI decreased from 22.9333 (sd= 1.44054) at BMI 1 
to 22.3417 (sd=1.46936) at BMI 3.  The difference between those two means is statistically 
significant at the 0.05 level (t=3.290, df=11).  

BMI of Participants at an Overweight BMI 
The mean BMI for participants at an overweight BMI decreased from 26.8444 (sd=1.63333) at 
BMI 1 to 26.3222 (sd=1.75270) at BMI 3.  The difference between those two means is 
statistically significant at the 0.05 level (t=2.887, df=8).  

BMI of Participants at an Obese BMI  
The mean BMI for participants at an obese BMI decreased slightly from 35.2750  (sd=5.84658) 
at BMI 1 to 33.9500 (sd=6.69403) at BMI 3. The difference between those two means is not 
statistically significant at the 0.05 level (t=3.035, df=3).  
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Figure 33: BMI comparison between participants who fell into the normal, overweight or obese 
BMI categories.  

Figure 34: Comparing the significance of BMI, joint pain and energy level between athletes and 
non-athletes.  

BMI of Athletes 
The mean BMI for student athletes increased slightly from 25.6500 (sd=5.86899) at BMI 1 to 
25.7500 (sd= 5.30330) at BMI 3.  The difference between those two means is not statistically 
significant at the 0.05 level (t=-0.250, df=1).  

BMI of Non-Athletes 
The mean BMI for students who are not athletes decreased from 26.3739 (sd=5.09984) at BMI 1 
to 25.6217 (sd=5.07023) at BMI 3.  The difference between those two means is statistically 
significant at the 0.05 level (t=5.567, df=22).  
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Figure 35: BMI comparison between participants who were athletes and those who were not 
athletes.  

Joint Pain Level of Athletes  
The mean joint pain level for student athletes decreased slightly from 6.0000 (sd= 0.00000) at 
joint pain level 1 to 2.5000 (sd= 0.70711) at joint pain level 3. The difference between those two 
means is not statistically significant at the 0.05 level (t=7.000, df=1).  

Joint Pain Level of Non-Athletes 
The mean joint pain level for non-athletes decreased from 3.0870 (sd=2.02064) at joint pain level 
1 to 1.8696 (sd=1.14035) at energy level 3.  The difference between those two means is 
statistically significant at the 0.05 level (t=3.956, df=22).  
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Energy Level of Athletes 
The mean energy level for student athletes increased slightly from 6.0000 (sd= 2.82843) at 
energy level 1 to 7.5000 (sd=0.70711) at energy level 3. The difference between those two 
means is not statistically significant at the 0.050 level (t=-1.000, df=1) 

Energy Level of Non-Athletes 
The mean energy level of non-athletes increased from 6.1739 (sd=1.46636) at energy level 1 to 
8.1739 (sd=1.23038) at energy level 3. The difference between those two means is statistically 
significant at the 0.05 level (t=-7.113, df=22) 

Figure 37: Energy level comparison between athletes and non-athletes 

Discussion 
In the initial survey to gain the demographics of the students, each student was asked to 

expand on what they hoped to gain from the study.  The majority of students stated weight loss, 
but there were a few responses that signified they were hoping to learn more about eating 
healthily, how to eat a more disciplined diet and hoping to gain energy. Typically, the students 
who did not take part in the study because they were interested in losing weight were athletes, 
those who exercised daily and males. 

The primary purpose of this study was to examine how weight, BMI and blood pressure 
varied in a one month experiment following a paleo diet plan with secondary factors examining 
energy level, joint pain and skin inflammation. The results above show that there was an overall 
significant decrease between weight 1 and 3 and BMI 1 and 3.  As this was the primary reason 
for students wanting to take part in the study this was seen as a success.  The average weight of 
participants dropped by almost four pounds.  Some students lost up to 15 pounds in one month.  
Also, the average BMI dropped by 0.684.  Also, while there was a significance in decreased BMI 
for those in a normal and overweight range, there was not a significant decrease for those who 
fell into the obese category.  However, those in the obese category did not submit their diet logs, 
therefore I cannot determine if the lack of weight loss was due to something about the diet or 
rather if they simply did not stick to the diet well.  

The other primary hypothesis was that the participants’ systolic and diastolic numbers 
from their blood pressure would decrease.  However, these results were not significant and 
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showed a slight increase.  The lack of significant results could stem from not enough time or not 
strict adherence to the paleo diet, an error in taking blood pressure as we did have various 
nursing students taking the blood pressure measurements or that the age group does not typically 
experience hypotension and high blood pressure, therefore the results may not vary dramatically. 

The secondary hypotheses were that the participants’ energy level would increase, and 
joint pain and skin inflammation would decrease.  All of these hypotheses were accurate as all of 
the variables showed a significant increase and decreases respectively.  The average energy level 
increased by almost two tiers, the average joint pain level decreased by 1.4 tiers and the average 
skin inflammation level decreased by one tier.   

When examining how the results varied between demographic groups of participants, the 
females had a significant decrease in BMI while the males did not.  However, when looking back 
at the initial survey, many of the males did not partake in the study to lose weight but rather for 
other factors like increasing energy or dietary discipline.   

When each year of schooling was examined for significance, it showed that freshman, 
sophomores and juniors did not show a significant decrease in BMI, but that the seniors did.  
This could be that there were a greater number of seniors in the study, many of whom I 
personally knew.  This relationship may have caused them to adhere more strictly to the diet.  
Also, they may have simply been related to their activity level or maturity as well as a myriad of 
other factors. These results aligned with the fact that ages 20 and 21 showed significance, but 18 
and 19 year olds did not.  

Both students who lived on campus and off campus showed a significant decrease in 
BMI. Therefore, the availability of food on campus did not seem to negatively affect those who 
did not have as frequent access to it as the participants who lived on campus.  

Students who exercised every day did not show a significant decrease in BMI, while 
students exercising two-three times per week or once per week did.  This may be due to the fact 
that students who exercise every day did not want to lose as much weight or they did not have as 
much excess weight to lose.  

While non-athletes showed a significant decrease in BMI, student athletes did not.  This 
may be related to the amount of exercise a student athlete is getting per day.  Similar to the 
males, most of the athletes were not interested in weight loss for the study, but rather to gain 
more energy and less joint pain. However, neither their energy level nor joint pain had a 
significant increase and decrease respectively. Once again, this may be a result of the amount of 
exercise they are getting and therefore diet alone is not enough to combat the energy levels or 
joint pain in a significant way.  

It is important to note that a large number of the participants dropped out of the study in 
between weigh in sessions.  The most dramatic decrease was seen between the first and second 
weigh-in session.  When asked why they were dropping out, of the participants who replied, 
many said they were not able to stick to the diet.  One participant also complained of light-
headedness, but when asked further questions of if they were consuming enough calories while 
on the diet, did not respond.   

Of the participants who completed the study, many said they were extremely happy with 
the results and were planning on continuing the diet in some capacity.  Others, were pleased with 
the experience, but were not planning on continuing.  There was no negative feedback, other than 
the difficulty of sticking to the diet, from the participants who completed the study.   



422 

Conclusion 
Overall, the primary hypotheses of instituting a paleo diet for one month would decrease weight 
and BMI was proven correct.  However, the decrease in systolic and diastolic was proven 
incorrect.  The secondary hypotheses of an increased energy level, decreased joint pain level and 
decreased skin inflammation were all proven correct.  While this study represented a small 
population of students, it gave significant results to many of the participants.  Many individual 
students claimed they could not believe how much better they felt overall.  This study could be 
expanded on and completed in a more detailed fashion in the future by providing the students 
with a larger quantity and variety of paleo meals at their disposal to see if that would help deter 
them from going outside of the diet.  Also, this study briefly examined the different groups of 
participants involved, but a more detailed outlook could identify the effects on a particular 
demographic.  
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Abstract 
Tissue engineering is a rising field of study. Tissue engineering uses a combination of 

cells and engineering to produce biocompatible tissues, cell, or organs. These materials produced 

can be used to improve biological functions in the human body. There are several methods for 

creating these tissues. One method, referred to as magnetic levitation, uses magnetic fields to 

manipulate and place cells in a particular structure. The cells are introduced to a magnetic field 

that gives the cells a magnetic charge over time. Then an external magnet can be introduced to 

move the cells into a meaningful structure, which is then cured to sustain that structure. The 

following study uses a similar magnetic technology to determine how the magnetic particles can 

be manipulated. Two electromagnets were created while a magnetic powder within a hydrogel 

was placed between the magnets. By manipulating the magnetic field produced by the 

electromagnets, the movement and placement of the hydrogels can be controlled. The strength of 

the magnetic field, concentration of the hydrogel, and the amount of magnetic powder used were 

all variables that had to be specifically determined.   
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Introduction 
The purpose of this study was to determine how magnetic particles could be manipulated 

through the variation of multiple magnetic fields. By doing so, the same methodology can be 
applied in tissue engineering applications. Much like a bar magnet can be used to rearrange metal 
filings; this study uses that same principle. Raising and lowering the magnetic field in a 
controlled manner allows the magnetic particles to be arranged in any shape desired. If the 
magnetic field is strong in one direction, then the particles will be attracted to it. Conversely, if 
the magnetic field is lowered, or reversed, the magnetic particles will not be attracted as strongly 
or repelled, respectfully. This type of manipulation can provide an easier, more accurate, and less 
hands-on approach when creating cellular structures. 

Literature Review 
This research expounded upon three main areas regarding the success of tissue 

engineering: proliferation and mobility, materials, and cell behavior. Also, the main principles of 
bioprinting were researched to provide insight and a launching platform for this study’s 
background.  
Proliferation and Mobility 

One of the main reasons that cells are introduced to magnetic particles is so they can be 

manipulated and moved. Mobility is necessary in types of drug delivery. There are two different 

factors to consider when adding magnetic charge to a cell and manipulating it. First, is it will not 

effect the health and structure of the cell. It is important for the cell to maintain its ability to 

proliferate and adhere to other cells in the body. Overtime, the structure of cells may change 

when they are exposed to different environments; so careful motioning of cells is crucial (Moes, 

Gielen, Bleichrodt, van Loon, Christianen, & Boonstra, 2011).  These abilities can be monitored 

through the different types of scaffolding along with the use of 2D or 3D analysis (Park, Lee, 

Yoon, & Noh, 2014; Timm, Chen, Sing, Gage, Haisler, Neeley, Raphael, Dehghani, Rosenblatt, 

Killian, Tseng, & Souza, 2013). The other factor that affects the usability of a cell is how easily 

it can be moved. When magnetic levitation is used, an external magnet is typically used to 

manipulate the cells and place them in a particular area (Buyukhatipoglu, Chang, Sun, & Clyne, 

2010). Having this power to place cells in a certain area is a benefit when used in drug delivery. 

This will ensure that the material is in a place where it will be the most effective. On the other 

hand, sometimes the immobility of cells is beneficial. The ability to keep cells in a certain place 

can also be achieved by these methods (Teodor, Litescu, Lazar, & Somoghi, 2009). Also, 

magnetically charged cells give the option to create a more complex structure. When the cells are 

in magnetic levitation, an external magnet can be used to place these cells in a formation that 

would not have been previously possible (Lee, Yim, Heo, Kim, Jung, & Hwang, 2014). The 

ability for cells to proliferate and move after levitation or printing is the main reason such 

investigations are happening. This creates an easier way to administer drugs or study the 

behaviors of cells in the body.  

Materials Matter 

Every material used to study magnetic levitation and bioprinting is crucial. Whether it is 

the type of cell used, the material of the scaffold or hydrogel, or the tools utilized, they all affect 

the outcome. Since cells and living tissues are used, they are very sensitive to the slightest 

changes in the environment. For example, when four different types of lung cells are studied in 

magnetic levitation, they will produce three different layers in the hydrogel (Tseng, Gage, 

Raphael, Moore, Killian, Grande-Allen, & Souza, 2013). Even though all of the cells used are 

found in the bronchioles, the slightest differences cause them to react differently. Some of the 
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cells ended up in a top layer of hydrogel, while others were in a lower layer. This shows how 

similar cells do not react in the same way. On the other hand, the same type of cell will not react 

the same in different environments. White adipose tissue (WAT) has been studied to determine 

the ways it will react in 2D and 3D settings. It has been found that WAT performs better in a 3D 

magnetic levitated environment than a traditional 2D setting (Daquinag, Souza, & Kolonin, 

2012). Finding what environment works best for certain tissues is a crucial part to gaining a 

better perspective on the advantages of magnetic levitation.  

Cell Behaviors  

The most important element of magnetic levitation and bioprinting studies is to see how the 

cells behave. The goal of all studies is to try to make the biomedical processes more predictable 

and manageable. 3D magnetic levitation may be the most effective way to study cells (Aggarwal 

& Khetrapal, 2014). The levitation arranges the cells in a more manageable fashion so the 

behaviors and traits are easier to see. In traditional methods, it is difficult to see exactly how the 

cells interact with each other and the surroundings. By suspending them in a hydrogel in a 3D 

manner, it provides a look at the cells from all angles.  

Magnetic levitation and bioprinting have many advantages over typical procedures. It has 

been found that hydrogels provide a durable way to delivery drugs through the body (Dragan, 

2014). Hydrogels used in these types of applications are very versatile which provide many 

alternative ways to study one area. Also, studies in magnetic levitation not only provide insight 

on drug delivery, but also tissue engineering and stem cell research (Souza, Molina, Raphael, 

Ozawa, Stark, Levin, Bronk, Ananta, Mandelin, Georgescu, Bankson, Gelovani, Killian, Arap, & 

Pasqualini, 2010). The information that is being found in these general studies can be applied to 

many different areas across the biomedical field.  

Using magnetic levitation can also be used to simulate certain tissues and structures of 

the body. This provides a way to study cells and organs with the use of a human subject. One 

basic way that this is done is by establishing a hydrogel that mimics the extracellular matrix 

(ECM). Placing cells into the faux ECM will provide an up-close look on how these certain types 

of cells would behave in that type of environment (Haisler, Timm, Gage, Tseng, Killian, & 

Souza, 2013). On a larger scale, full models of tissues or co-cultures can be created for studies 

(Jaganathan, Gage, Leonard, Srinivasan, Souza, Dave, & Godin, 2014; Tseng, Balaoing, 

Grigoryan, Raphael, Killian, Souza, Grande-Allen, 2013). These studies investigate the way to 

treat certain diseases such as cancer. By studying the effects of different medications on tissue 

models, it creates a safer and more ethical way to test drugs and find a solution. Another area that 

makes biomedical studies simpler is with tube-like structures or veins. Through magnetic 

bioprinting, small tube-like structures can be formed. For there, they can be manipulated and 

tested in different ways (Zhang, Yu, & Ozbolat, 2013). Since veins are so small and fragile, this 

creates yet another safe and effective way to get necessary research done. 
Bioprinting  

Bioprinting with embedded cells is typically done using hydrogels. Hydrogels are 
favorable to use because they interact well with the extracellular matrix; they are permeable for 
cell culture, nutrients and waste from the cell. Usually, the hydrogels are not strong enough to 
support the types of tissues and organs that are going to be printed. To fix this, different fibers 
and polymers are added to the gels so they are more like the native tissue they are replacing 
(Stanton, M. M., Samitier, J., & Sánchez, S., 2015). 

Bioprinting can be done through two different methods either using a scaffold or not. For 
both techniques, a bioink is prepared. A bioink consists of the cells that are in a liquid, pre-gel 
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substance that are then gelled by one of a few different methods. The liquid can be mixed with 
crosslinkers, exposed to photo activation, or thermal activation. All of these methods will 
produce the hydrogels that will encompass the still viable cells (Stanton, M. M., Samitier, J., & 
Sánchez, S., 2015). Usually, the liquid is exposed to these methods as they are being extruded 
onto the printing surface. Scaffolds are used when smaller structures are being made such as 
veins. This allows the cells to be assembled on the nano scale and placed in precise 
arrangements. From there, the scaffold can be placed in the body and is bioactive. 

Methodology 
For this study, empirical research was conducted. The research can be separated into 

three different sections: solenoids, sodium alginate hydrogels, and the combination of the two 
components working together. Additionally, trials with a neodymium magnet and hydrogels 
were carried out to observe the hydrogels’ magnetic behaviors with respect to the magnet.  
Solenoids 

Since the purpose of this study is to control the movement of magnetic particles, 
solenoids were used to produce a magnetic field. Solenoids, or also known as electromagnets, 
were chosen because they produce a strong magnetic field and the field can be varied. If a bar 
magnet were used, it would only produce a constant magnetic field that would not allow for any 
manipulation.  A solenoid is a coil of wire, and when a current is run through it, it produces a 
magnetic field. To make the magnetic field stronger, this study used an iron core solenoid. A 
solenoid can be made with or without a core. A free-air core is not as powerful as an iron core. 
To ensure the magnetic field was powerful enough for the purpose of the study is the reasoning 
behind using an iron core. Additionally, two solenoids were used to further manipulate and 
control the motions of the particles. When the two solenoids are placed in series, the magnetic 
fields work together making it very reactive. This type of solenoid set up is referred to as a 
Hemholtz Coil (Schill, R. A. Jr., Hoff, K. V., 2001). The area between the two-solenoid ends is 
where the magnetic particles will be placed because it is the area where the field is the strongest. 
By varying the voltage, this will weaken and strengthen the magnetic field to control the 
movement and placement of the magnetic particles.   

The two solenoids were constructed identically. They consist of a 1” long cast iron 1” 
diameter core (McMaster 8909K77) wrapped with 16 gauge copper wire (McMaster 7588K21). 
Initially, each solenoid consisted of 30 wraps and 3 layers for a total of 90 windings. These 
specific parameters give the solenoids the required characteristics to properly control and attract 
the magnetic particles. Figure 1 shows an image of the completed solenoids originally 
constructed.   

FIGURE 1: SOLENOIDS WITH 90 WRAPPINGS 
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Determining the parameters of the solenoids required analysis of a few equations. To begin, the 
magnetic field of the solenoids is calculated through:   

B = µ0nI 

Where µ0 represents the constant of permeability of free space. This value is a constant of 
4π x 10-7. The variable n is the number of coils per meter that are in the solenoid. And finally the 
variable I is the current running through the solenoids. Using this equation provided insight on 
the strength of the magnetic field that was needed to produce an attraction with the magnetic 
particles. To further expound on this equation, factoring in the length of the solenoids can be 
used:  

B = µ0(nI/l) 

This equation provides a better magnetic field representation that the solenoid will 
produce.  

To apply current to the solenoids, a basic power supply was used. The Tenma 
Laboratory DC Power Supply 72-2080 runs on 3A with 30V adjustable voltage. Before the 
solenoids could be powered, a basic circuit had to be constructed to limit the resistance and 
ensure the safety of the experiment. If too much current runs through the solenoids, they could 
potentially melt and cause a dangerous situation. To calculate the size resistor that would be 
needed, a few equations were used. First, the amount of wire in feet used in the solenoids was 
needed. This was determined through the diameter of the iron core and the number of turns 
factoring in the diameter of the wire. From there, the ohms/ft rating of 16 gauge copper wire was 
used to determine the amount of internal resistance the solenoids carry. The two solenoids carry 
a total resistance of 0.20835Ω. Then, using Ohm’s Law, the resistance of the power supply was 
determined. Together, these two resistances provided a benchmark for the size of resistor that 
needed to be added to the circuit. A 100Ω resistor was added in series with the solenoids. This 
size resistor was within the power rating of the system, while ensuring the current running 
through would be at a safe level. Figure 2 depicts a schematic the circuit that was constructed.  

FIGURE 2: SOLENOID CIRCUIT 

Equation 1 

EQUATION 2 

EQUATION 1 
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Before introducing magnetic hydrogels to interact with the solenoids, a series of trials 
was conducted to measure the magnetic field that was produced at varying levels of current. To 
do so, a Hall Effect Probe was used. To use the Hall Effect Probe, it needed calibrated with a 
known magnetic field. A neodymium bar magnet with a known internal Gauss of 13500 was 
used to calibrate the probe. From there, respectable Gauss measurements could be calculated 
from the probe’s voltage outputs. When measuring the magnetic field of the solenoids, the 
solenoids were consistently placed 3 inches apart from each other. 
 After the first trial of the two solenoids with 90 wrappings was conducted, it was 
determined that a higher magnetic field was needed to achieve desired results in hydrogel trials. 
To remedy this issue, additional wrappings were added to each solenoid. The revision added four 
more layers of copper wire to each solenoid for a total of 210 wrappings. This increase in copper 
wire will increase the magnetic field. This is proven from equation 1. Additional trials to 
measure the magnetic field of the solenoids with 210 wrappings were completed.  
Sodium Alginate Hydrogels  
 To begin, sodium alginate hydrogels had to be prepared. After they were properly 
prepared, iron oxide powder was introduced into the solution to find an optimal concentration of 
the powder.  
 To prepare the hydrogels, sodium alginate powder (0.05 grams) is slowly added to 
Erythrosin B (20 mL, 0.05 mg/mL) solution in a beaker. The Erythrosin B solution is constantly 
stirred and heated while the sodium alginate is being added over the course of about 15 minutes. 
If the sodium alginate is added too quickly this could cause clumping in the solution. After all of 
the sodium alginate is dissolved, the beaker is removed from heat and allowed to cool. Once the 
alginate solution is completely cooled, 2 mL is drawn from a 20 gauge blunt needle. The 
contents of the syringe are expelled at a constant rate into calcium chloride solution (CaCl2) (30 
mL, 275% (w/v)). When the mixture is added to the CaCl2, alginate beads form. The solution 
must be extruded at a constant rate so the alginate beads are uniform in size. This is the basic 
way to form sodium alginate hydrogels. In order to magnetize the gels, a magnetic component 
needs to be introduced.  
  For the trials preformed to magnetize the hydrogels, iron oxide powder (Alpha 
Chemicals, Amazon) was introduced to the alginate solution. Once the alginate mixture was 
cooled, an amount of powder was added before it was extruded into the CaCl2 solution. To 
determine the optimal amount of iron oxide powder to add in the hydrogels, three trials were 
conducted. In the first trial, 0.08 grams of iron oxide powder was introduced to the alginate 
solution. When the alginate beads were extruded, a slight amount of powder was present in them. 
Most of the powder was concentrated in the bottom of the beads, and not all the beads had 
powder present. To test the gels’ sensitivity to magnetic fields, a neodymium magnet was 
introduced. For this particular concentration of iron oxide powder, the gels reacted to the magnet, 
but the magnet had to be very close to the beaker to cause a reaction.  
 For the next trial, a significantly larger amount of powder was added to the alginate 
solution. 1 gram of the powder was added and extruded into the calcium chloride solution. This 
concentration of the powder had a more admirable result than the previous 0.08 grams of 
powder. There was a more even distribution of powder throughout the gels and in more of the 
gels. When the neodymium magnet was present, there was a better and more severe reaction 
from the hydrogels.  
 For the final trial, 1.5 grams of iron oxide powder was added to the sodium alginate 
solution. Overall, this provided the best reaction. All of the gels had a significant amount of 
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powder present inside of them. The neodymium magnet prompted a reaction from most of the 
gels in the beaker. In the other trials, only the gels that were closest to the magnet would react. In 
this case, gels on the opposite side of the beaker would be drawn toward the magnet. This type of 
reaction will ensure that the solenoids will cause the same result. A trial with a higher 
concentration was not performed because the 1.5 grams concentration began to clog the 20 gauge 
blunt needle. Any concentration higher would be too difficult to extrude; therefore, it was 
determined that a concentration of 1.5 grams of iron oxide powder would be optimal for further 
trials regarding the introduction of solenoids.  
Hydrogels with Solenoids 

Testing the hydrogels with the solenoids consisted of trials with different concentrations 
of iron oxide suspended in the hydrogels. The hydrogels were tested with concentrations of 0.75 
grams, 1 gram, 1.25 grams, 1.50 grams, and 1.75 grams of iron oxide adding into 20 mL sodium 
alginate solution. For each concentration, 2 mL of the iron oxide sodium alginate solution was 
extruded from a 20-gauge needle into 20 mL of calcium chloride in a 50 mL beaker. The beaker 
was then placed in between the two solenoids that were 3 inches apart from base to base. The 
power supply was then adjusted in 5 V increments starting at 0 V and going to 30 V to observe 
the movements and reactions of the hydrogels. Only the solenoid model containing 210 
wrappings of copper wire was used in conjunction with the magnetic hydrogels. Since the testing 
of the magnetic field of the solenoids with only 90 wrappings resulted in such a low reading, it 
was determined testing with the hydrogels would be insignificant.  
Hydrogels with Neodymium Magnet 

After the hydrogels were tested with the solenoids, testing with a bar magnet was also 
done. This serves the purpose to observe and analyze the movements of the iron oxide hydrogels 
under a constant magnetic field. In these trials, the hydrogels were made of the same iron oxide 
concentrations: 0.75 grams, 1 gram, 1.25 grams, 1.50 grams, and 1.75 grams. They were 
prepared in the same manner as those in the solenoid trials to ensure consistency between 
different testing methods. While the hydrogels were in the 50 mL beaker, the bar magnet was 
placed varying distances from the beaker. The magnet was placed 1in, 0.75in, 0.5in, 0.25, and 
0in from the beaker for each concentration. The reactions of the hydrogels were recorded and 
analyzed to see how they would differ based on the amount of powder in the hydrogels and the 
distance of the magnet.  

Results 
The following are the results from all the testing that was performed. Experimental trials 

were completed with the solenoids, hydrogels, and the combination of the components 
interacting with each other.  
Solenoids  

Determining the magnetic field of the solenoids required a series of tests. A Hall Effect 
Probe was used to measure the magnetic field produced from the two solenoids. A multimeter is 
attached to the probe and then a relationship between volts and gauss can be determined. To 
calculate this relationship, the Hall Effect Probe must be calibrated with a known magnetic field. 
A neodymium bar magnet with a known gauss of 13500 was used to do so. When the probe 
measured the bar magnet’s field, it read out 0.199 V. There was an ambient magnetic field in the 
room of 0.049 V, so the adjusted reading of the neodymium magnet is 0.15 V. From this 
information, it was determined that 0.15 V = 13500 G; therefore, 1 V = 90000 G. This was the 
standard that was used when calculating the output from the solenoids. The solenoid circuit with 
90 wrappings of copper wire in each solenoid was then attached to the power source and the 
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magnetic field was read over the increments of 5 V starting at 0 V and ending at 30 V.  The 
solenoids were placed 3 inches apart from each other from base to base. The tip of the probe was 
then placed in the center between the two ends of the solenoids. This was the area where the 
magnetic field would be the most uniform and produce an accurate reading.  Table 1 shows the 
results from the Hall Effect Probe. There was an error in the circuit that caused a negative trend 
as the voltage was increased; however, the overall change in gauss is still significant and a linear 
trend can be observed in collation between the voltage change and magnetic field reading. Graph 
1 shows this linear change.  

The highest gauss reading was -270 G while the lowest was -1530 G. This results in a 
total difference of 1260 G over the course of 30 V passing through the solenoids. While this is a 
significant difference, it would not be strong enough to produce a reaction from the hydrogels 
since the neodymium magnet’s magnetic field is about 8 times stronger than the solenoids. The 
bar magnet’s magnetic field would be an ideal magnetic field to be produced from the solenoids 
to achieve the best results.  

To try to achieve a higher magnetic field, more wrappings of 16 gauge copper wire were 
added to each solenoid. Originally, each solenoid had 3 layers of 30 wrappings for a total of 90 
wrappings in each solenoid. Now each solenoid has a total of 7 layers with 30 wrappings in each 
layer for a total of 210 wrappings. This was hoped to achieve a much higher magnetic field 
reading. To test this change, an identical set-up with the Hall Effect Probe was conducted. The 

TABLE 1: RESULTS FROM HALL EFFECT PROBE WITH 90 WRAPPINGS 

GRAPH 1: MAGNETIC FIELD RATING VS. VOLTAGE 
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solenoids were placed 3 inches away from each other and the tip of the probe was placed in the 
center between the solenoids to measure the field. Again, the magnetic field was read for a total 
of 7 different voltages from 0 V to 30 V in 5 V increments. Table 2 shows the results from the 
Hall Effect Probe in this experiment.   

The circuit error was corrected in order to produce a positive change. Graph 2 shows the 
change of gauss as the voltage increased.  In this case, the highest gauss reading was 2970 G 
while the lowest was 270 G. This difference between these two readings is 2700 G. 

As it is clear to see, the additional wrappings of copper wire significantly increased the 
magnetic field the solenoids were producing. The solenoids with 210 wrappings were able to 
produce a magnetic field that was 1440 G stronger than the solenoids with only 90 wrappings. 
However, it was unsure if this magnetic field reading would still be powerful enough when the 
magnetic hydrogels would be introduced. The neodymium magnet’s gauss is about 4.5 times 
stronger than the solenoids with 210 wrappings. Due to minimum resources and time constraints, 
it was determined that the solenoids with 210 wrappings would be tested with the hydrogels to 
see if the movements of the gels could be manipulated through the changes of the magnetic field.  

TABLE 2: RESULTS FROM HALL EFFECT PROBE WITH 210 WRAPPINGS 

GRAPH 2: MAGNETIC FIELD RATING VS. VOLTAGE 
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Hydrogels with Solenoids 
Before the hydrogels could be tested in conjunction with the solenoids, different 

concentrations of the hydrogels with iron oxide powder had to be prepared. The hydrogels would 
be tested with the solenoids at 5 different amounts of iron oxide powder: 0.75 grams, 1.0 gram, 
1.25 grams, 1.50 grams, and 1.75 grams. These amounts were chosen from the preliminary 
testing of the hydrogels with the addition of the magnetic powder. 0.75 grams seemed to be the 
minimum amount of powder that would make a significant impact in the gels. 1.75 grams was 
the highest amount added to the hydrogels because it was determined that this amount of powder 
in the gels seemed to be the saturation point. If any more powder was added to the hydrogels, the 
gels may not be able to sustain the extra particles and maintain their shape. Figure 3 shows a 
comparison of the different concentrations of powder that was added to the hydrogels. The gels 

with 0.75 grams were much rounder beads and were not completed saturated with the powder. In 
comparison to the hydrogels with 1.75 grams of iron oxide powder, these beads were slightly 
smaller and more of a droplet shape instead of a uniform sphere. It was clear to see that the 
amount of iron oxide powder added to the sodium alginate solution affected the way the 
hydrogels formed when expelled into the Calcium Chloride. After the different concentrations of 
hydrogels were prepared, the 50 mL beaker was placed in between the two solenoids. The 
solenoid circuit would then be powered and the voltage would be adjusted in 5 V increments. 
This was done for all 5 concentrations. An analysis on the amount of beads that moved, the 
severity of the movements, and other aspects was anticipated to be done; unfortunately, there 
was no movement produced from the solenoid’s magnetic field for any of the concentrations. 
The highest magnetic field (2970 G) was not powerful enough to initiate any movements in the 
magnetic hydrogels.  
Hydrogels with Neodymium Magnet  

Since the solenoids failed to be conducive in the experiment, a neodymium magnet was 
used to determine the how the magnetic hydrogels would react to a constant magnetic field. For 
each concentration of iron oxide powder, the magnet was placed 5 different distances away from 
the beaker: 1 in, 0.75 in, 0.5 in, 0.25 in, and 0 in. The movements of the hydrogels were analyzed 
via filming. The total number of hydrogels in the beaker was counted. After the magnet was 

FIGURE 3: HYDROGELS WITH IRON OXIDE SAMPLES 
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placed at the predetermined distance, the amounts of hydrogels that reacted and moved in 
response to the magnet were counted. This was performed at every distance for every 
concentration of the hydrogels. From the information gathered, the percentage of hydrogels that 
reacted to the magnet based on the distance of the magnet was determined. Graph 3 shows a 
comparison of all 5 iron oxide concentrations and the percentage of movement at each magnet 
distance. From this information, a correlation between the concentration of iron oxide powder in 

the hydrogels and the reactivity from the introduction of a constant magnetic field is able to be 
determined.  

Discussion 
The results of this study provided insight on magnetic particles in bioprinting or tissue 

engineering applications. While the original intent of the study was unsuccessful, the information 
gathered from that research, as well as the experiments performed to garner more information on 
magnetic particles’ behavior when exposed to magnetic fields is still beneficial.  
Solenoids  

This was the preliminary set-up of this study. Unfortunately, the solenoids working 
together did not produce a magnetic field that was strong enough to initiate movements in the 
iron oxide hydrogels. To fix this problem, there are a few different options that could be 
explored. The first option would be to continue adding more wrappings of the 16 gauge copper 
wire. However, there would have to be a significant amount of wire added to the solenoids to 
produce movement in the hydrogels. Based on the relationship of adding additional wrappings 
compared to the gauss readings of the solenoids, 8 more windings of wire would have to be 
added to produce a magnetic field that would affect the hydrogels. This would be a total of 450 
wrappings of wire in each solenoid. While this is possible, it would take a lot of time and 
material. It is not the most ideal option. Another option that would most likely produce better 
results is choosing a different gauge wire. As the magnetic field equation dictates, it depends on 

Graph 3 
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the number of turns and wire. A thinner wire would produce a stronger magnetic field with fewer 
turns. This is due to the relationship between the wire diameter and the solenoid diameter. This 
option would be more feasible to produce a magnetic field where the hydrogels with react and be 
manipulated through the controlling of the magnetic field.  
Neodymium Magnet 

Generally, this alternative design to the experiment was a success. According to Graph 3, 
it is clear to see that there is a collation between the amounts of iron oxide powder in the 
hydrogels compared to the distance the magnet was placed from the beaker. The hydrogels with 
the highest amount of powder (1.75 grams) had the highest percentage of hydrogels reacting to 
the neodymium magnet at every distance. However, this was not the same relation through all of 
the other hydrogels. In fact, the second largest concentration (1.0 grams) had a lower reaction 
than the hydrogels with only 0.75 grams of iron oxide powder. Therefore, it can be determined 
that there is some relationship between the concentration of iron oxide powder and the distance 
of the bar magnet, but it is not conclusive or definite after this current study. 
Future Work 

To improve upon this study there are a few aspects that can be altered. The first 
improvement pertains to the solenoids. Improving the solenoids to make them powerful enough 
to control the hydrogels would be the focus of a future study. As mentioned previously, adding 
more wrappings of copper wire or using wire with a smaller gauge would be suitable. By 
constructing a solenoid that is able to manipulate the iron oxide hydrogels could yield results that 
would be innovative to this area of study since single, static magnetic fields are only being used.  

To improve the trials dealing with the neodymium magnet and magnetic hydrogels more 
testing would need to be conducted. Due to time constraints, only one trial for each concentration 
at each distance was conducted. To obtain more accurate results, at least ten trials for each 
concentration at every distance would need to be conducted. With these results, a better and 
more solid correlation would be determined. Currently, the percentages that were obtained have 
a few outliers that skew the results. By performing more trials will eliminate these outliers, a 
direct relationship between the concentrations of the hydrogels with the distance of the magnet 
from the beaker can be determined.  

Conclusion 
The experiments that were conducted in this study are able to provide insight on what 

current methods are being used for tissue engineering. Through the use of the solenoids, 
hydrogels or magnetic cells could be manipulated and constructed into more complex shapes and 
structures than those that are produced today. The ability to construct more complex shapes will 
innovate the tissue-engineering field and possibly speed up the process. This will improve the 
work scientists in the field are doing as well as patients if they are waiting on a life saving organ. 
Additionally, the work with magnetic hydrogels and the rare earth magnet can be applicable not 
only in the tissue-engineering field, but also with drug delivery. Magnetic particles are being 
added to drugs so the delivery can be controlled and the medicine can get to the area of the body 
where it is most effective. By determining the ideal concentration of iron oxide in the hydrogels 
along with the distance of the magnet, this can be applied to drug delivery to decide how 
magnetic the drug has to be with correlation to the strength and distance of the magnet from the 
body. While there are still improvements to be done to this current study, the principles studied 
can be applied to current techniques to potentially improve these techniques.  
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Abstract 
This thesis examines the impact of decisions made by an NHL team’s general manager on a 
franchise’s on-ice success.  These decisions include how much salary to allocate to each player, 
as well as who should coach the team.  The hard salary cap, which was implemented after the 
lockout of the 2004-2005 season, limits how much teams can spend on player salaries: however, 
teams may choose to spend this money in different ways.  Players were grouped by their value 
added to their team.  This value was measured by the Fenwick statistic, which measures the 
unblocked shot attempts taken by the player’s team when he is on the ice vs. attempts made by 
the other team while he is on the ice.  A high Fenwick statistic indicates that a player is 
positively contributing to his team’s puck possession, which is a generally accepted condition for 
winning a contest. Multiple regression analyses were performed on teams’ salary allocation for 
their best players as measured by the Fenwick statistic, coaching tenure, and a yes/no variable for 
a mid-season coaching change vs. success (points percentage) for the 2009-10 through 2013-14 
seasons. Results showed that this model only predicted 34.1% of the variance in team success, 
but the salary allocation and coaching change variables were statistically significant at the 95% 
confidence level. 
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Introduction 
The National Hockey League (NHL) implemented a hard salary cap system for the 2005-

06 season.  This hard cap system imposes a strict window for how much teams can spend on 
their player’s salaries.  This system forced teams to change the way they operate, as big market 
teams could no longer spend as much as their owners allowed them to.  All teams now had to 
spend within the limits of the salary cap.  A major goal of the salary cap is to improve the 
competitive balance among the teams in the league.  While the overall competitive balance has 
improved since the system was put into place, there are teams that seem to be at the top of the 
league every season.  For example, Chicago and Los Angeles have won four out of the last five 
Stanley Cup Championships combined.  This was the motivation to look into other factors that 
may influence team success. 

The salary cap placed a greater importance on the decisions a team’s general manager 
makes.  With player budget being limited by the salary cap, all teams are put on a more equal 
playing field.  General managers must be efficient with the salaries they allocate to each of their 
players.  Other decisions of his, such as who should coach the team, and when a coach needs to 
be fired and replaced are also factors that need to be considered when looking at team success.  
Along with the salary cap, teams have invested more into further analytical analysis of players.  
Statistics like Corsi and Fenwick, which measure shot attempts and reflect possession have been 
in use by various teams for many years.  Some teams, including the Chicago Blackhawks, one of 
the most successful teams in the past 5 years, have even gone further into developing new, 
advanced analytics to analyze players (Greenberg, 2014).  This paper contains information about 
these concepts, along with regression analysis to determine if decisions made by a team’s general 
manager can help predict the success of an NHL team.   

Purpose 
The purpose of this thesis is to examine the impact of the allocation of team player 

salaries on success.  Along with this factor, the tenure of the team’s coach, and coaching changes 
were examined.  Using Statistical Packaging for the Social Sciences 
(SPSS) software, these independent variables were compared to the team’s points percentage for 
the season. Multiple regression analyses found a model to determine the impact of the percentage 
of salary allocated to the team’s top five players, the tenure of the coach, and a yes/no variable of 
a midseason coaching change on a team’s points percentage.  This shows the importance of these 
decisions made by a general manager. 

Literature Review 
The NHL first implemented a salary cap in 2005.  After a season-long lockout the players 

and owners finally agreed on a new Collective Bargaining Agreement that outlined the new 
limitations on player salaries.  These included: maximum player salaries, maximum rookie 
salaries, a team salary cap, a new salary arbitration process, free agency policies, maximum 
signing bonuses, and a new percentage of revenue sharing (Staudohar, 2005).  Up until this 
point, the league did not operate under a salary cap; meaning teams could spend as much as they 
wanted on their players.  This led to many teams struggling economically and a competitive 
imbalance among the teams. D’Arcy Jenish stated in his book that the commissioner thought the 
only way to improve the league’s competitive imbalance and economic troubles was through a 
salary cap tied to revenues (Jenish, 2013).  The commissioner got his wish, as the salary cap 
based on league revenues has been in effect ever since the 2004-05 labor negotiations, and 
studies show that the league has been evolving ever since.   



445 

Salary Caps in Professional Sports 
Salary caps have become more popular in sports ever since the National Basketball 

Association implemented the first one in 1984.  In North America, the NBA, National Hockey 
League, Canadian Football League, National Football League and Arena Football League all 
operate under a salary cap system (Helmut Dietl, Lang, & Rathke, 2008).  While salary caps are 
in effect in these American leagues, there are still many leagues that do not implement salary 
caps, especially European sports leagues. Rasnic and Resch analyzed the probability of a salary 
cap in German or Austrian sports league and felt that it would go against statutory laws on trade 
restraints in the country, meaning a salary cap would be improbable (Rasnic & Resch, 2010).  
The European football league, which is one of the most popular in the world, does not operate 
under a salary cap.  Rob Simmons argues that a major reason for this is that European teams 
pursue the objective of winning, while American teams strive for winning only if it will be 
profitable (Simmons, 2007).  The format of the European football league also does not allow for 
a salary cap.  Revenue is not shared evenly among teams in that league, so teams are not able to 
access the same financial resources as they are in American sports (H. M. Dietl, Franck, Lang, & 
Rathke, 2012).  On top of this, a salary cap violates European Union law, as it does not allow for 
the free movement of workers (Lindholm, 2011). These ideas can help explain why salary caps 
are not as popular in Europe. 

The salary cap has done a fair job of keeping all teams on the same salary budget; 
however, there have been some issues where some teams get an unfair advantage.  In 2011, there 
were multiple instances of teams giving players front-loaded contracts, wherein their salary in 
the first year was much higher than their salary in the last year.  The average salary still ended up 
being acceptable, allowing the teams to technically be cap compliant, but in reality they were 
paying player salaries much higher than the cap allowed (Colligan, 2011).  This issue was 
eventually solved after the 2013 NHL labor negotiations, and the new CBA had a modification 
that prevented teams from doing this.  Andrew Zimbalist mentions that a salary cap based on 
revenue (which is what the NHL has) is good in theory; however the way teams report revenue is 
very different.  Some teams’ owners own other sports teams, generate revenue through their 
arena, TV networks, and more (Zimbalist, 2010).  While this does not allow these teams to spend 
more than others on player salaries, the revenue is supposed to be shared at a percentage stated in 
the CBA between the players and the owners. If teams are generating revenue that is not reported 
as hockey revenue, the owners are making more money and it is not being shared fairly with the 
players.   
Financial Equality Among Teams 

A major factor in support of a salary cap is that it improves the financial state of all 
teams.  The NHL had teams that were struggling financially around the time the cap was 
implemented.  There are some mixed reports about the effectiveness of the salary cap in this 
sense.  Arne Büschemann and Christian Deutscher found that financial efficiencies of teams 
improved immediately after the new CBA was implemented and the salary cap was put in place.  
This was especially evident among teams that had previously been struggling financially 
(Büschemann & Deutscher, 2011).  Dietl, Lang and Rathke found the salary cap to have a similar 
effect.  They found that a salary cap decreases team’s costs, while theoretically holding revenue 
constant.  Therefore, a salary cap is beneficial to a team (Dietl, Lang, & Rathke, 2011).   

There is one major factor that plays into the financial success of teams that can’t be 
controlled by the salary cap, and that is the hockey market they are in.  For example, Toronto is 
considered one of the best hockey markets, with a large and intense fan base.  Other teams, like 
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the New Jersey Devils and Florida Panthers, are not in as good of a hockey market, so they don’t 
generate as much revenue from ticket sales or merchandise.  This effect could be seen in 
Schwartz’s research, where he found that the salary cap increased the gap between the operating 
income of the highest and lowest teams. The teams that had the highest revenues increased their 
operating profits, because they were forced to decrease the amount they spent on players, but 
overall the new salary cap system did not immediately increase the financial performance of all 
teams (Schwartz, 2008). 
Competitive Balance 
 Improving the competitive balance among NHL teams is another main purpose of the 
salary cap.  Maxcy and Mondello found that the salary cap in the NHL dictated free agency, and 
the current system did improve the competitive balance among teams (Maxcy & Mondello, 
2006).  Schneider also found that the salary cap increased the importance of evaluating talent and 
made the league more competitive (Schneider, 2009). Schwartz found that the 2007-08 season 
was the most competitively balanced season in NHL history.  He mentions that the number of 
teams outside of the 95% confidence interval of points percentage has been decreasing ever since 
the cap was implemented, up to the point where in 2007-08 only one team was outside of the 
interval.  This is strong evidence that the cap did increase competitive balance.  Schwartz 
cautions that the sample size is very small, so there it is not certain that the salary cap will 
increase competitive balance in the long run (Schwartz, 2008). Dunlap also came to a similar 
conclusion.  Based on his formula to calculate competitive balance he found that the institution 
of the salary cap reduced the level of competitive balance (Dunlap, 2011).   
Success 
 Success of NHL teams can be measured in many different ways.  One method is to look 
at win percentage, which Schwartz considered in his analysis of competitive balance.  He 
considered the relationship between winning percentage and team payroll (Schwartz, 2008).  
Fenn, Jerald, and Brook analyzed how certain team statistics such as goals, assists, hits, etc. 
impact team performance.  In their research, total wins were the measure of success (Fenn, 
Jerald, & Brook, 2006).   Mason and Foster also used wins as a measure of team success in their 
analysis of how advanced statistics and sabermetrics impact team performance (Mason & Foster, 
2007).  Adam Gretz looked at what round of the playoffs a team made it to, and winning the 
Stanley Cup as to determine the success of a team (Gretz, 2014).  Jonathan Fullard used win 
percentage to measure the success of a team compared to the gini coefficient, which is a measure 
of spending equality/inequality (Fullard, 2012).  All of these methods do measure the success of 
a team, but they do so in different ways. 
Conclusion 
 The implementation of the salary cap in the National Hockey League has completely 
changed the game.  Teams are more competitive in the short term, and general managers of 
teams have had to change the way they hand out player contracts.  The idea of allocating player 
salaries is evident in the league today.  Tampa Bay Lightning President Ron Campbell said, “It's 
not how much you spend - it's how you spend it…” (Liebman, 2009).  Blues President John 
Davidson also shared a similar viewpoint, saying, “This system does not tolerate mistakes. If 
you've overspent somewhere, you're in trouble. It's all about allocation of money” (Rutherford, 
2009).  It is clear that NHL teams are aware of the importance of allocating their salary, but a 
question remains: Do teams follow a particular pattern or formula of salary allocation, and does 
it impact their success? 
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Methodology 
Research Question 

How do decisions made by an NHL General Manager, including salary allocated to top 
players and coaching decisions such as making a coaching change midseason and the length of 
time a coach remains in charge of the team impact success? 
Model Development 

The dependent variable is team point percentage for a given season.  This is calculated by 
taking the total number of wins plus the number of overtime and shootout losses divided by two. 
That value is then divided by number of games played in the regular season.  The independent 
variables are salary allocation to the team’s top 5 players each season, coaching tenure, and 
coaching change.   

The first independent variable is salary allocation.  To measure salary allocation, the 
percentage of total salary each team allocated to their top five players as determined by Fenwick 
+/- was recorded.  Fenwick, also known as USAT (unblocked shot attempts), measures the 
number of shots attempted by a team when a certain player is on the ice.  Shot attempts consist of 
shots on goal and shots that miss the net.  Shots that get blocked on their way to the net are not 
included.  Fenwick +/- takes the number unblocked shot attempts by the player’s team minus the 
shot attempts by the opposition when he is on the ice.  A high Fenwick +/- indicates that the 
team possesses the puck when the player is on the ice, which leads to more scoring chances.  In 
theory, more scoring chances leads to more goals, which leads to more wins.  Therefore, I 
determined that Fenwick would be an effective way of selecting a team’s five best players.  
Fenwick values were found on waronice.com (Thomas, Ventura, 2015).   

Salary information was found on nhlnumbers.com (Drance, 2014).  The team’s roster was 
determined as their active roster on the final day of the regular season.  The player’s cap hit was 
divided by the upper cap limit for each season, giving a percentage of the salary cap allocated to 
that player.  This allowed the values to be on the same scale each year, even though the salary 
cap limits change each season.   

The other independent variables deal with coaching decisions.  Coaching tenure is a 
measure of how long a team has employed their head coach.  Coaching change is a measure of 
whether or not the team changed coaches during the season.  Coaching information was found on 
hockeydb.com.  Coaching tenure is defined as the number of seasons a coach has been with his 
current team.  If a team made a coaching change during the season, the tenure was listed as 1.  
Coaching change, was a yes/no variable.  If a team changed coaches during the season it was 
recorded as 1, otherwise it was 0.   
Data organization 

The information was collected from the sites listed and inputted into excel.  It was 
arranged by player and also by season.  Team points percentage was calculated and recorded on 
a separate worksheet that also had the coaching tenure and coaching change for that season.  
Using pivot tables I found the top five players for each team for each season from 2009-10 
through 2013-14.  I then found those players’ salary cap percentage for the season and added 
them together.  For the salary cap limits of each season, see Table 1 below. I then created an 
output worksheet. It had the team’s salary allocation, coach tenure, coaching change, and points 
percentage for each season.  I also put together one data set that had all seasons combined.  This 
worksheet was then transferred into SPSS for analysis.   
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  Table 1: NHL Salary Cap Limits, 2009-10 – 2013-14 
Season Lower Limit ($ in millions) Upper Limit ($ in millions) 

2009-10 40.8 56.8 
2010-11 43.4 59.4 
2011-12 48.3 64.3 
2012-13 54.2 70.2 
2013-14 44 64.3 

Data Limitations 
Since I do not have access to salary or Fenwick information directly, I relied on third-

party sources.  Therefore it may not be perfect due to the interpretation of their statisticians.  
There is also room for human error with recording Fenwick or salary values.  

Analysis 
In SPSS I will run six linear regressions.  I will run one regression for each season 

studied, where N=30, and one final regression with all seasons combined, where N=150. The 
dependent variable is points percentage.  The independent variables are salary allocation, 
coaching tenure, and coaching change.  To ensure the regression is statistically sound and there 
is not autocorrelation among variables, Durbin Watson tests will be performed.   

Results 
This section contains all data from the regressions.  This includes descriptive data, correlations of 
variables, and the regression results.  
Descriptives 

The following data includes the means, standard deviations, and counts for all numerical 
variables in the regression. 

  Table 2: Descriptives for Each Season 

Mean 
Std. 

Deviation N 
The points percentage of each team in 2010 .561 .079 30 
The percentage of salary cap allocated to the top 5 
Fenwick players by each team in 2010 

.240 .111 30 

Tenure of each team’s coach in 2010 2.53 2.432 30 
The points percentage of each team in 2011 .560 .081 30 
The percentage of salary allocated to the top 5 
Fenwick players by each team in 2011 

.235 .100 30 

Tenure of each team's coach in 2011 3.230 2.622 30 
The points percentage of each team in 2012 .561 .072 30 
The percentage of salary allocated to the top 5 
Fenwick players by each team in 2012 

.238 .089 30 

Tenure of each team's coach in 2012 3.030 3.068 30 
The points percentage of each team in 2013 .556 .100 30 
The percentage of salary allocated to the top 5 
Fenwick players by each team in 2013 

.196 .086 30 
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Tenure of each team's coach in 2013 3.300 2.641 30 
The points percentage of each team in 2014 .562 .093 30 
The percentage of salary allocated to the top 5 
Fenwick players by each team in 2014 

.245 .083 30 

Tenure of each team's coach in 2014 3.367 2.88 30 
The points percentage of each team for all seasons .560 .084 150 
The percentage of salary allocated to the top 5 
Fenwick players for all seasons 

.231 .094 150 

The tenure of each team’s coach for all seasons 3.090 2.718 150 
 
Correlations 

The following data includes correlations between the variables in the regression.  These 
correlations range from -1 to 1.  A correlation of -1 would indicate perfect negative correlation, 0 
would indicate no correlation, and 1 would indicate perfect positive correlation. 
 
Table 3: Correlations of Variables 

 
Points % 

2010 
% of Salary 
Cap 2010 

Coach Change 
2010 

 
 
Points % 2010 1.000   
% of Salary Cap 2010 .434 1.000  
Coach Change 2010 -.167 -.012 1.000 
Coach Tenure 2010 .268 .243 -.214 

 
Points % 

2011 

% of Salary 
Cap 2011 

Coach Change 
2011 

 Points % 2011 1.000   
% of Salary Cap 2011 .595 1.000  
Coach Change 2011 

Coach Tenure 2011 

-.305 -.067 1.000 
.371 .310 -.232 

 
Points % 

2012 

% of Salary 
Cap 2012 

Coach Change 
2012 

 Points % 2012 1.000   
% of Salary Cap 2012 .523 1.000  
Coach Change 2012 

Coach Tenure 2012 

-.360 .114 1.000 
.393 .147 -.406 

 
Points % 

2013 

% of Salary 
Cap 2013 

Coach Change 
2013 

 Points % 2013 1.000   
% of Salary Cap 2013 .523 1.000  
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Coach Change 2013
Coach Tenure 2013

-.265 -.283 1.000 
.097 .244 -.237 

Points % 
2014

% of Salary 
Cap 2014

Coach Change 
2014

Points % 2014 1.000 
% of Salary Cap 2014 .577 1.000 
Coach Change 2014
Coach Tenure 2014

-.477 -.153 1.000 
.282 .007 -.328 

Points % All % Sal. Cap All Coach Change All
Points % All 1.000 
% of Salary Cap All .513 1.000 
Coach Change All
Coach Tenure All

-.301 -.033 1.000 
.269 .178 -.294 

Regressions 
The following tables contain the results of the regressions run for each season and all 

season together.   

Table 4: 2010 Season Regression 
Regression of Points % on % of Salary Cap, Coaching Change and Coach Tenure, 2010 
Variable Standardized Beta Coeff T 
Constant .485 14.358 
% of Salary Cap* .398 2.243 
Coaching Change -.131 -.747 
Coach Tenure .143 .788 
Adj. R2 = .144 Significance = .071 Durbin Watson Stat = 1.815 
* Significant at p<.05

Table 5: 2011 Season Regression 
Regression of Points % on % of Salary Cap, Coaching Change and Coach Tenure, 2011 
Variable Standardized Beta Coeff T 
Constant .449 14.264 
% of Salary Cap* .532 3.461 
Coaching Change -.234 -1.560 
Coach Tenure .152 .964 
Adj. R2 = .380 Significance = .001 Durbin Watson Stat = 1.726 
* Significant at p<.05

Table 6: 2012 Season Regression 
Regression of Points % on % of Salary Cap, Coaching Change and Coach Tenure, 2012 
Variable Standardized Beta Coeff T 
Constant .461 15.284 
% of Salary Cap* .538 3.673 
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Coaching Change* -.351 -2.217 
Coach Tenure .171 1.075 
Adj. R2 = .414 Significance = .001 Durbin Watson Stat = 2.126 
* Significant at p<.05

Table 7: 2013 Season Regression 
Regression of Points % on % of Salary Cap, Coaching Change and Coach Tenure, 2013 
Variable Standardized Beta Coeff T 
Constant .453 9.768 
% of Salary Cap* .498 2.843 
Coaching Change -.138 -.786 
Coach Tenure -.058 -.333 
Adj. R2 = .210 Significance = .028 Durbin Watson Stat = 2.431 
* Significant at p<.05

Table 8: 2014 Season Regression 
Regression of Points % on % of Salary Cap, Coaching Change and Coach Tenure, 2014 
Variable Standardized Beta Coeff T 
Constant .412 9.027 
% of Salary Cap* .523 3.766 
Coaching Change* -.342 -2.328 
Coach Tenure .166 1.143 
Adj. R2 = .455 Significance = .000 Durbin Watson Stat = 1.540 
* Significant at p<.05

Table 9: All Seasons Regression 
Regression of Points % on % of Salary Cap, Coaching Change and Coach Tenure, All seasons 
Variable Standardized Beta Coeff T 
Constant .458 28.944 
% of Salary Cap* .485 7.181 
Coaching Change* -.253 -3.640 
Coach Tenure .108 1.522 
Adj. R2 = .341 Significance = .000 Durbin Watson Stat = 1.977 
* Significant at p<.05

Discussion 
These results spark some interesting discussion points.  First off, looking at the 

descriptives, the mean points percentage had very little variation across each of the five seasons 
studied.  The standard deviation was also small (.084 for all seasons put together) which is an 
indication that the league is competitively balanced.   

The difference in salary allocation among teams was also noteworthy.  For this variable, the 
mean was .231 with a standard deviation of .094 for all seasons.  The mean of .231 is just about 
what I would expect, since five players makes up 21.7% of a team’s roster, so if teams were to 
allocate their salaries equally 5 players would take up roughly 21.7% of the salary cap.  
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However, a standard deviation of .094 indicates that there is quite a spread in how much teams 
spent on these players.  The most a team spent on their top five players as measured by Fenwick 
+/-was 50.1% of the salary cap.  That team was the 2010 Detroit Red Wings.  Detroit was 
consistently one of the highest spenders in terms of how much they allocated to these players 
across all years studied.  Having clinched a playoff spot this year (the 2014-15 season), Detroit 
has now made the NHL playoffs 24 consecutive years.   

 On the other end of the spectrum, the least a team allocated on their top five players as 
measured by Fenwick +/- was 4.9% of the salary cap.  That team was the 2013 Washington 
Capitals.  Washington was an interesting team in terms of how much they allocated to these 
players across the seasons studied.  In 2010 and 2011 they were among the top ten teams in the 
percentage of the salary cap they allocated.  In 2012 they were in the middle of the league.  In 
2013 they were the lowest and in 2014 they were the fifth lowest.  That is a pretty dramatic shift 
for a team over 5 seasons.   

To ensure that the r2 value of the regression was not artificially inflated due to 
autocorrelation among variables the Durbin Watson Statistic was calculated an analyzed.  For 
each season (N=30, K=3), as well as the final regression of all seasons (N=150, K=3) the Durbin 
Watson Statistic was in the appropriate range to conclude there is no autocorrelation among 
variables.  This indicates that the adjusted r2 is an appropriate measure of the amount of variance 
in points percentage that can be explained by the independent variables.   

The significance of the coaching change variable is also interesting.  It is more common for 
a coaching change to happen after the season comes to an end.  This allows the new coach to be 
involved with acquiring new players, and allows him a full training camp to implement his 
system with the players.  However, in some cases a general manager may fire his coach during 
the season to “light a fire” under his players, to motivate them to play better.  Although in most 
cases teams that made a coaching change did not make the playoffs, there were two very 
surprising instances.  The 2010 Philadelphia made a coaching change during the season and 
ended up losing in the Stanley Cup Final.  The 2012 Kings made a coaching change during the 
season and eventually won the Stanley Cup.  These teams ended up being very successful in the 
season that they made a coaching change.  In the overall model, coaching change was a 
statistically significant variable.   

Coaching tenure, which measures how long a coach has been with his team, was not 
statistically significant in the model.  I thought this variable would be significant, as usually 
coaches are fired due to poor team performance.  Therefore, a team with a high-tenured coach 
would theoretically be more successful.  However, I think that coaches are also held to a 
different standard by management.  Players are bound by contracts and the CBA and may be 
harder to remove form a team due to poor performance.  A coach, can be fired with a buyout of 
his contract that is only a financial burden to the owner of the team.  Therefore, a coach may be a 
scapegoat when the team has a bad year.  Therefore, a new coach may take over a team that is 
already successful. Therefore his tenure is not very significant.  This may help explain why 
coach tenure was not statistically significant in this model. 

As for the significance of salary allocation in the model, in relative terms it was the variable 
with the most explanatory power for success.  The standardized coefficient beta puts each 
variable on the same scale and the coefficient shows the explanatory power of each independent 
variable on the dependent variable.  With a standardized coefficient beta of .485 in the overall 
model, it was much more powerful than coaching change (-.253) or tenure (.108).  This variable 
had a high T statistic and therefore was significant in every year of analysis as well as the overall 
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model for all years.  This was the most significant variable in this model, which shows how 
salary allocation should be an important consideration for general managers. 

Overall, this model was not a strong predictor of an NHL team’s success in terms of points 
percentage.  The best adjusted r2 for an individual season was .455 in the 2014 season.  This 
shows that the best result of this model still predicted less than 50% of the variance in points 
percentage for a team.  For all seasons together, the adjusted r2 was .341.  The r2 value indicates 
that the overall model only explains 34.1% of the variance in points percentage for a team.   
Given that only three variables were analyzed, this result is not very surprising.  However, the 
fact that the salary allocation variable was statistically significant in every analyzed season 
shows that there is some truth to the statement that the way a general manager allocates his 
player’s salaries amongst the cap limits is an important factor to a team’s success.   

Limitations/Future Research 
 This study examines how NHL teams allocate their player’s salaries within the limits of 

the salary cap, and how that impacts their success.  It also looks into other decisions made by a 
team’s general manager, such as how long to employ a coach and firing a coach mid season.   
These variables used are only a few of the many actions of a general manager that may impact 
success.  Other similar variables that I would want to look into in future research include:  

• Did the team make a trade during the season
• The age/tenure of the players on the roster
• Player turnover
• Acquisition of each player (draft, trade, free agent)
• Players on the roster who are on an expiring contract

It would be interesting to see how these variables impact success.  A model including some or all 
of these variables would probably explain more of the variance of points percentage. 

Another limitation was the use of Fenwick +/- to select the top five players on each team.  
While in the long term, Fenwick, which measures the possession value of a player should 
contribute to success, it is not a perfect, or all inclusive stat.  There are many other factors that 
make up a player’s value to a team. Andrew Thomas and Sam Ventura are currently working on 
making a Wins Above Replacement (WAR) formula for hockey.  WAR is a very popular 
measurement of a player’s value in baseball, so having a statistic like this for hockey would be a 
huge development.  I think this statistic, or something similar to it would be a much better way to 
select a team’s top five players, and be more significant in explaining the relationship between 
salary allocation and success.   

An important aspect of using a different statistic to select a team’s top five players would 
be the ability to include goalies in the analysis.  Teams invest a lot of money in their goalies, so 
they should definitely be included in future studies.  The WAR statistic being developed by 
Thomas and Ventura puts goalies and skaters on the same scale, so it again could be a much 
better statistic to select a team’s top five players.   

The measurement of success, which was points percentage could also be changed in 
future studies.  Regular season performance is essential to determine playoff seeding, but when 
someone looks back on a team, they will not talk about the regular season performance.  Playoff 
performance and, more importantly, Stanley Cup Championships mostly measure success in the 
NHL.  A measure of success that includes regular season and playoff success would be more 
representative of how successful a team truly is.  In future studies, a measurement that does this 
should be used. 
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This analysis only included data from five NHL seasons, so N=150.  Collecting more 
data would be influential in improving the predictive strength and significance of the model.  
One interesting angle for a future study be could a team’s salary allocation before the salary cap 
was implemented vs. after it was put in place.  It would be interesting to see how teams were 
forced to change the way they allocated their player’s salaries after the cap system was created.  
At the very least, it would be good to analyze all seasons since the salary cap was implemented, 
starting with the 2005-06 season.   

Another interesting angle would be to look at a team’s roster in the beginning of each 
season.  Players could still be ranked, for example using their previous seasons’ WAR rating.  If 
the r2 of the model was improved by using more variables, then it could be interesting to look at 
teams before the season to look into which ones may be lined up for success. 

Conclusion 
This study provides an interesting viewpoint on what contributes to success in the NHL.  

Obviously player performance is a huge factor, because they are the ones playing the games, and 
their performance determines the result of a game.  However, this study sheds light on some 
other factors that can contribute to success.  NHL teams are not going to change the way they 
operate for the most part. However, to an outsider, a study like this could offer a different 
viewpoint on what teams may be lined up for success.  This model does not have the predictive 
strength to have faith in its ability to be a sure-fire indicator of a successful team.  However, if 
future studies are able to determine more relevant variables, take into account more years of data, 
and improve the strength of the variables included in this study, it could provide some more 
significant input to what leads to success in the NHL.   
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