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Previous studies have found a weak but significant correlation between the human personality trait of impulsivity 
and Body Mass Index (BMI), mediated by craving for high-calorie food, especially sugar. However, previous 
studies have failed to consider the effect of the sweet taste of sugar on people’s craving for food. Therefore, to 
differentiate the effect of the sweet taste from calories in sugar, the present study used decaffeinated coffee with 
zero-calorie sugar substitute to create four levels of sweet tastes without calories and test the correlation between 
sweet taste and motor impulsivity. Sixteen participants were recruited from a research methods class to be 
subjects in this experiment. The results, however, contradicted the hypothesis that people with high motor 
impulsivity would prefer sweeter tastes. This may indicate that people may have an ability of detecting the 
difference between beverages with and without calories. Future studies should use high-calorie food or beverages 
without particular tastes and invite more participants. 
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Lifetime obesity has become prevalent in the USA in 
recent years. From 1988-1994 to 2013-2014, the current-obese 
proportion among American adults increased from 22.5% to 
37.4%, while the proportion of ever-obese adults rose from 
33.7% to 51.2% (Stokes, Ni, & Preston, 2017). One way that 
scientists have studied the question of why people have become 
obese focused on the connection between the human body 
figure and a particular personality trait, impulsivity (e.g., 
Davis et al., 2017).  

Scientists have found evidence for a positive 
correlation between being overweight and having a particular 
personality trait, impulsivity, which is defined as having a 
rapid and thoughtless action or response tendency to stimuli 
(Kulendran, Patel, Darzi, & Vlaev, 2016). They used Body 
Mass Index (BMI) to measure the extent of participants’ 
obesity, with higher BMI scores corresponding to heavier body  
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weights. Researchers also used the Barratt Impulsivity Scale 
(BIS; Patton, Stanford, & Barratt, 1995), a widely used self-
report questionnaire, to measure impulsivity. Higher scores on 
the BIS indicate lack of self-control and more impulsive 
behaviors. Another more recent study conducted by Davis et 
al. (2017) studied the relationship between impulsivity and 
BMI. They found that the obese/overweight groups had both 
significantly higher scores on addictive behaviors (defined as 
“use for effect, one’s protection of supply, a preoccupation 
with the substance or activity, using more than the individual 
intended, and one’s increased capacity or tolerance for the 
behavior”, p. 579) and significantly higher personality-risk 
scores (combing BIS scores, high reward sensitivity, and 
anxiousness and negative affect) than the normal-weight control 
group. Moreover, they also found that it was high-risk 
personality that mediated the significant association between 
body weight and addictive behaviors. These results further 
supported the result of Kulendran et al. (2016) suggesting that 
high impulsivity is correlated with a larger mass to body-size 
ratio.  

After finding a possible correlation between BIS and 
BMI, other scientists focused on more in-depth connections 
between them. Researchers did this by dividing BIS into three 
lower level constructs consisting of attentional impulsivity 
(inability to concentrate), non-planning impulsivity (lack of 
future orientation), and motor impulsivity (acting without 
thinking; Meule & Platte, 2016). Their research showed that 
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participants that had both higher scores on motor impulsivity 
and higher attentional bias scores toward high-calorie food 
pictures would gain weight after roughly six months. In other 
words, one major factor influencing body mass was the 
interaction of motor impulsivity and attentional bias toward 
high-calorie food pictures. In a separate study, Meule and 
Blechert (2016) found a significant correlation between BMI 
and both attentional and motor impulsivity. However, they 
found no interactive effect between attentional and motor 
impulsivity in predicting a person being overweight. Although 
these two studies had slightly different results, they both 
supported the hypothesis that craving for high-calorie food 
might mediate the effect of impulsivity, especially motor 
impulsivity, on overweight human bodies.  

The relationship between impulsivity and BMI, 
however, was weak. To study the weak connection between 
impulsivity and BMI, some researchers focused on possible 
mediators such as the craving for high-calorie food, especially 
sugar. Some researchers found that one study conducted by 
Saliba, Wragg, and Richardson (2009) used sweet wine and dry 
wine to test participants’ preferences. They found a significant 
difference of impulsivity scores (using The Adult 
Impulsiveness, Venturesomeness and Empathy Scale, or IVE) 
between the group who chose sweet wine and the group who 
chose dry wine. This result supported their hypothesis that 
impulsivity positively correlated with sweet taste preference. 
Another study conducted by Kakoschke, Kemps, and 
Tiggemann (2015) studied the connection between specific 
impulsivity traits (attentional, motor, and non-planning) and 
sweet food intake. Their results showed a significant 
correlation between motor impulsivity and sugary food intake. 
Based on their findings, they speculated that motor impulsivity 
might act as a major factor to increase human response to 
external sweet food cues, increasing short-term consumption of 
high-calorie food and causing humans to be overweight over 
the long-term. Both of these studies supported the second 
assumption of Meule (2017) that it was the motor impulsivity 
that directly correlated with obese people’s high-calorie food 
preference. 

Even though Saliba et al. (2009) found a significant 
difference in participants’ gross impulsivity scores between the 
group that chose sweet wine and the group that chose dry wine, 
their study only analyzed the gross impulsivity score without 
more in-depth analysis of sub-scales of impulsivity, such as 
motor impulsivity. Moreover, there was a well-established 
connection between high energy-density food and people’s food 
preference (Drewnowski & Specter, 2004), and it was not clear 
to what extent high energy-density and sweet taste each 
separately affected people’s preference of food. Thus, to 
address the question that whether motor impulsivity (but not 
general impulsivity) affects people’s preference, and the 
question as to what extent people’s preference for sugar stems 
from its sweet taste or contained energy, the present study 
intended to conduct a research experiment using zero-calorie 
sugar substitutes to study the relationship between motor 
impulsivity and human sweet taste preferences. Based on the 

findings in the past literature, it was hypothesized that people 
who had a higher score of motor impulsivity would choose 
sweeter coffee than those who score lower on motor 
impulsivity.  
 

METHOD 
 
Participants  
 A total of 16 participants, 15 undergraduate students 
and one graduate student, participated in the present study. 
Five participants were male and 11 were female. Their ages 
ranged from 19 to 26 (M=20.81, SD= 2.01); 43.75% of the 
total participants were White, 50% were Asian, and 6.35% 
were Native Hawaiian or Pacific Islander. Three participants 
knew the hypothesis in advance, and their results were removed 
after the experiment. This study used convenience sampling. 
Since this study was run during a predetermined lab time of a 
research methods course, only students who registered for that 
course were available to be run as participants in the study. 
None of the subjects were compensated for their participation 
in the study. 
 
Materials  
 The present study used four Starbucks Travelers, 
which were convenient carriers each containing 96 fluid ounces 
of brewed Decaf Pike Place Roast. To create an acceptable 
taste, one bottle of milk (20.27 fluid ounces) provided by 
Starbucks was evenly divided and added into each of the four 
Starbucks Travelers. The independent variable was the number 
of packs of zero-calorie sweetener (each pack contains 0.8 g 
sweetener), which were purchased at the same Starbucks store. 
The first Starbucks Traveler contained no packs of sugar 
substitute, the second one contained ten packs, the third one 
contained twenty packs, and the fourth one contained thirty 
packs. 
 The present study used Qualtrics (qualtrics.umn.edu) 
to create an online survey of the Barratt Impulsiveness Scale 
(BIS-11; see Appendix) from Patton et al. (1995) to measure 
motor impulsivity. BIS-11 is a questionnaire consisting of 30 
items designed to measure different types of impulsivity. Each 
item has four choices, with 1 indicating lowest impulsivity, and 
4 indicating highest impulsivity.  
 
Procedure  
 At first, each participant was invited into a private 
room and researchers read them a paragraph of informed 
consent. Then each participant tasted four small cups of coffee 
from cup 1 to cup 4. The numbers on the cups matched the 
numbers on the four Starbucks Travelers, each containing 
different amounts of sugar substitute as mentioned in the 
materials section. Between tasting each cup, participants were 
asked to wash their mouth using a bottle of fresh water. After 
tasting all four cups of coffee, participants were invited to a 
second private room. There they answered the survey 
mentioned in the materials section, which consisted of a 
question about their preferred coffee choice, 30 questions from 

http://qualtrics.umn.edu/
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the BIS-11 scales, and some demographic items. After finishing 
the questionnaire, participants were debriefed.  

 
RESULTS 

 
Scores of 11 items in BIS-11 (2, 3, 4, 16, 17, 19, 21, 

22, 23, 25, 30) were averaged to calculate motor impulsivity. 
Participants who had a higher score than the mean motor 
impulsivity of all participants (M=2.08, SD=0.30) were 
categorized as high motor impulsivity group, and all the other 
participants were categorized as low motor impulsivity group. 

The one-tailed t-test showed that coffee choices of 
those who had a lower motor impulsivity (M = 2.67, SD = 
1.03) and coffee choices of those who had a higher motor 
impulsivity (M = 2.14, SD = 1.46) did not differ significantly, 
t(11) = 0.753, p = 0.234.   

 
DISCUSSION 

 
The results failed to support the hypothesis that the 

group that had higher motor impulsivity would prefer sweeter 
coffee. Moreover, the results of the present study also failed to 
corroborate the results of the study conducted by Saliba et al. 
(2009). One possible reason for this failure was due to the lack 
of relationship between motor impulsivity and sweet taste 
preference. However, since the present study used a zero-sugar 
substitute instead of sugar to create a sweet taste, the results of 
the present study might also stem from a fact that humans 
prefer sugar with calories more than substitutes without 
calories. If people did prefer sugar more than substitutes, it 
probably stemmed from an evolved human ability of 
distinguishing food with high-calories from those containing 
no-calories. Further studies could focus on human preference 
for calories but not sweet taste preferences. 
 There were several limitations in the present study. 
The first limitation was that due to the time limit and situation 
constraints, only 16 participants from the same research 
methods course participated in the present study, and 3 of them 
were removed for knowing the hypothesis in advance. With 
this small sample, any results might contain relatively large 
sample bias. Another pitfall came from the procedure of adding 
milk in all the coffee drinks to create a better flavor. Since milk 
contains a high level of calories, it was also possible that the 
calories contained in the milk interfered with the human taste 
system on sweet preference and modulated the results.  
 To better study the relationship between motor 
impulsivity and sweet taste preference, future studies need to 
recruit a larger group of people from varied backgrounds. 
More suitable beverages or study designs are also necessary. 
For example, using materials that are completely without 
calories would be preferable (e.g., Coke Zero that does not 
inherently have a high caloric count). 
 As established in the previous literature, human body 
figure has been shown to be correlated with high motor 
impulsivity, but how these two aspects are linked to each other 
is still unclear. The present study had many limitations, and 

these limitations might cause the failure of replicating the result 
of Saliba et al. (2009). Future studies that address these 
limitations can better assess the relationship between motor 
impulsivity and sweet taste preference, and its further effect on 
BMI. After understanding a clear pathway between motor 
impulsivity and being overweight, people can take actions to 
decrease the effect of high motor impulsivity and live much 
healthier and happier lives. 

 
 

APPENDIX 
 
BIS-11 (Patton, Stanford, & Barratt, 1995): 
 
DIRECTIONS: People differ in the ways they act and think in different 
situations. This is a test to measure some of the ways in which you act and 
think. Read each statement and put an X on the appropriate circle on the right 
side of this page. Do not spend too much time on any statement. Answer 
quickly and honestly. 
 

 Rarely/ 
Never 

Occasionally Often Almost 
Always/ 
Always 

2)   I do things without 
thinking. 

    

3)   I make-up my mind 
quickly. 

    

4)   I am happy-go-lucky.     
16)  I change jobs.     
17)  I act “on impulse”.     
19)  I act on the spur of the 

moment. 
    

21)  I change residences.     
22)  I buy things on impulse.     
23)  I can only think about 

one thing at a time. 
    

25)  I spend or charge more 
than I earn. 

    

30)  I am future oriented.     
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