
 
 

 
 

 

 

 

VOLUME 13 – SPRING 2016 - www.psych.umn.edu/sentience 

© 2016 Regents of the University of Minnesota                                                                                                                                                               1                                                                                                                                             

 

With a Clean Conscience: The Effect of Clean Scent 
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Research has suggested that metaphors represented in the environment can greatly impact how people interact, 

interpret, and reason within the social world. Recent studies have found that exposure to the smell of cleaning 

products increases virtuous behavior, thus evincing the metaphorical association between cleanliness and morality 

(e.g., “cleanliness is next to godliness”). This study evaluated whether the presence of clean scent has the same 

effect on judgment. Undergraduate students read a description of an unnamed pharmaceutical (“drug-x”) in either 

a clean-smelling or neutral environment. In an online survey, participants recorded their level of agreement with 

statements used to evaluate their personal judgment. It was found that the group exposed to a clean odor 

significantly judged drug-x more favorably than the group exposed to no odor. This further supports that 

environment can influence decision-making without an individual’s conscious awareness. 
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People have less control over their behaviors than they 

may think. Research has shown that the environment can have 

a significant effect on human behavior, even without the 

individual being conscious of the influence (Holland, Hendriks, 

& Aarts 2005; Lilienquist, Zhong, & Galinksy, 2010). 

Moreover, it has been found that metaphors represented in the 

environment can greatly impact how people interact, interpret, 

and make decisions about the social world (Liljenquist, Zhong, 

& Galinksy, 2010; Williams & Bargh, 2008; Zhong & 

Leonardelli, 2008). By acknowledging that surrounding stimuli 

can affect perception formation without explicit awareness, 

individuals can have more control over their decisions and 

behaviors. 

A metaphor is a figure of speech that creates a 

comparison  or association  between  two  objects  or concepts. 
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The common use of metaphors in literature and language makes 

them a regular part of peoples’ daily lives. Metaphorical 

descriptions are frequently in the form of idioms, which are 

phrases involving the association between two unrelated 

concepts that have evolved into commonplace jargon (e.g., 

“having the blues” links sadness with the color blue). Research 

has shown that metaphors may play a role beyond being a 

means of creative communication: they can influence the social 

world beyond conscious awareness. A study conducted by 

Williams and Bargh (2008) found that the physical presence of 

warmth or coldness increased feelings of interpersonal warmth 

or coldness without an individual’s awareness. Participants who 

briefly held a cup of hot coffee rated an interviewer as having a 

warmer, kinder personality than those who held an iced coffee. 

Also, participants who held a warm therapeutic pad were more 

likely to select a gift for a friend than themselves (versus 

holding a cold pad). Similarly, Zhong and Leonardelli (2008) 

found truth behind “the cold shoulder.” Participants who were 

asked to think about a time they were socially excluded 

estimated the temperature of the room as significantly cooler 

than participants who were prompted to think about an 

inclusive experience. These findings illustrate the influence of 

metaphors on both judgment and behavior. 

 The aforementioned research has demonstrated that 

stimuli in the environment can affect behavior when presented 

through vision or touch, but other sensory systems have also 

shown similar effects. Herz (2004) discovered that smell can 

have an even stronger effect on recalling memories and social 
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concepts than the same cue presented either visually or 

auditorily. Participants in the study were presented with three 

memory cue items (campfire, fresh-cut grass, and popcorn) that 

were expressed either visually through animated scenes, 

auditorily through sound clips, or olfactorily through oil-based 

beads. They were then asked to come up with a specific 

personal memory associated with that stimulus. It was found 

that individuals who were presented with the memory cue items 

through smell recalled memories that were significantly more 

emotional and vivid than those presented with the same stimuli 

via video or sound. The superior influence that smell has on 

conscious recollection suggests that smell may also have a 

greater effect in eliciting unconscious thoughts and actions of 

individuals. Moreover, Holland, Hendriks, and Aarts (2005) 

found that clean smell can affect behavior without explicit 

awareness. The researchers demonstrated that exposure to 

citrus-smelling cleaning scents amplified the accessibility to 

clean-related constructs, causing participants to maintain a 

cleaner environment while eating. This research demonstrated 

that scent can influence actions on an implicit level of 

awareness, which led to further research on the effects of clean 

smell on behavior. 

 It is often said that “cleanliness is next to godliness,” 

which is an idiom suggesting an association between cleanliness 

and ‘goodness’ or ‘morality’. Based on previous research 

regarding the effect of clean smell on thoughts and behavior, 

Liljenquist, Zhong, and Galinsky (2010) examined whether a 

metaphorical connection existed between clean, “moral” 

thought and clean, “moral” behavior. The researchers tested 

the effect of clean scents on participants’ reciprocity of trust, 

based on whether or not the participant was in a room 

previously sprayed with citrus Windex (experimental room) or 

not (control room). In a send-and-receive trust game involving 

money, participants were given the role of ‘receiver.’ After 

receiving a set amount of money from a confederate ‘sender,’ 

participants decided how much money to return to that sender. 

As predicted, participants exposed to the clean scent returned a 

significantly greater amount of money to the sender than those 

in the control condition. These findings support that the 

exposure to clean smells created by cleaning products increases 

prosocial, or “virtuous” behavior, thus evincing the 

metaphorical association of cleanliness and morality. 

 There is much evidence supporting that metaphorical 

stimuli presented in the physical environment can significantly 

influence individuals’ perceptions and actions (Williams & 

Bargh, 2008; Zhong & Leonardelli, 2008). Additionally, there 

is evidence that the association between clean smells and 

goodness can influence behavior (Holland, Hendriks, & Aarts, 

2005; Liljenquist, Zhong, & Galinsky, 2010). However, 

research has yet to investigate the effects of clean smell on 

judgment. Therefore, this study evaluated whether clean smell 

affects judgment and decision-making, specifically regarding 

the positive evaluation of a product. 

 Participants were randomly assigned to either a clean-

smell or neutral-smell (control) condition and were instructed 

to read a neutral, ambiguous description of “drug-x.” They 

then completed a short survey that evaluated their opinion on 

the drug. We predicted that participants in the clean-smell 

condition would perceive and rate the drug as significantly 

more favorable than participants in the neutral-smell condition 

due to the association between cleanliness and goodness.  

 

METHOD 

 

Participants 

 Eighteen participants, five males and 13 females, were 

recruited through convenience sampling. All were 

undergraduate students enrolled in a Research Methods course 

at the University of Minnesota. The 14 participants that 

reported their age ranged from 19 to 32 years old (M = 21.64, 

SD = 3.30). In terms of race, 15 identified themselves as 

White/Caucasian, one as Asian/Pacific Islander, one as 

Black/African American, and one as Mixed Race/Other. Nine 

participants were randomly assigned to the control group and 

nine to the experimental group. The participants did not receive 

compensation. 

 

Materials 

 Two rooms were used in this experiment: one for the 

experimental condition and one for the control condition. The 

two rooms were nearly identical in size, shape, color, and 

appearance, showing no notable systematic differences. The 

independent variable, presence of clean smell, was manipulated 

using Lysol original (citrus scent) cleaning spray. One 

computer with internet connection was used in each room. A 

printed copy of a description of drug-x was placed in front of 

the computers. The document contained an ambiguous, neutral 

description of drug-x, containing qualities such as its intended 

purpose, side effects, and history of testing (Appendix A). The 

description was of the drug tetrahydrocannabinol (THC), the 

primary active ingredient in marijuana. The description was 

created using information from WebMD and two academic 

journal articles (Johnson et al., 2010; Langford et al., 2012). 

The documents bearing the descriptions in the experimental 

room and control room were identical. 

 Participants’ judgments were measured using an online 

Qualtric questionnaire created by the researchers. Each 

statement on the survey prompted participants to indicate their 

level of agreement (ranging from strongly disagree with 

complete reservation to strongly agree with no reservation) on 

a six-point scale. A complete list of the five statements used in 

our survey can be found in Appendix B. 

 

Procedure 

 In the experimental room, participants were exposed 

to the smell of a cleaning product. The smell was introduced by 

spraying the room ten times with Lysol original (citrus scent) 

cleaning spray prior to the beginning of the experiment. No 

additional scent was introduced into the control room. Between 

trials, the experimental condition was sprayed two times with 

the cleaning spray in order to maintain the presence of the 

scent. 
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FIGURE 1.  Difference in mean moral judgment between participants 

exposed to clean smell and participants in a neutral-smelling condition. 

Error bars represent standard deviations. 

 

 Two participants were able to take part in the 

experiment at a time, one in each room. The participants were 

presented with an informed consent form. Participants were 

then randomly assigned to either the experimental or control 

condition. The experimenters led the two participants to their 

respective rooms. Participants in both rooms were asked to sit 

down at the computer with the drug-x description papers face 

down in front of it. They were read an experimental briefing 

script by the experimenter, which can be found in Appendix C. 

 After answering any questions, the experimenter 

instructed the participant to turn over the drug description and 

begin the study. Once the participant turned over the 

description, the experimenter began a five-minute timer and 

exited the room, closing the door. The participants read the 

drug description and recorded their judgment through the 

online survey. After five minutes elapsed, the experimenters 

opened the door to the experimental and control rooms and 

instructed the participants to submit their answers and leave the 

room. If the participants finished before the five-minute mark, 

they were instructed to step outside the room and retrieve the 

experimenter. This concluded the trial. Participants were 

debriefed as to the purpose of the experiment and the identity 

of the drug that was described. The preparations for the new 

trial were then executed before the new set of participants 

arrived.  

 

RESULTS 

 

Out of the five questions asked on the survey, four of 

them contributed to measuring the dependent variable of 

judgment, deciding whether or not the drug was “good” or 

“bad.” The fifth question asked whether the drug was 

expensive to distract participants from the purpose of the 

survey; therefore, it was excluded from the analyses. The four 

relevant questions measured whether the respondents thought 

that the drug was good for society, effective, necessary, and 

should be approved to be sold over the counter. The 

participants'   judgments   were  measured   through  responses  
 

 
 

FIGURE 2.  Proportion of participants who agreed or disagreed with the 

statement “This Drug Should be Approved for Over-the-Counter 

Sale.” 

 

indicated on a six-point scale. The average of the answers for 

these four questions was calculated for both the experimental 

and control group. A directional independent-groups t-test was 

performed on the dependent variable to test whether the 

participants exposed to clean smell rated drug-x as significantly 

more favorable than participants in the control group. 

 Analysis showed that participants exposed to clean 

smell (M = 3.48 SD = 0.79) judged drug-x significantly more 

favorably than the control group (M = 2.86 SD = 0.70), t(17) 

= 1.79, p = 0.046; d = 0.83. This difference is illustrated in 

Figure 1. Sixteen out of the 18 total participants (89%) 

disagreed that drug-x should be approved for over-the-counter 

sale (Figure 2).  

 

DISCUSSION 

 

The results of the study supported our hypothesis that 

participants exposed to clean smell judged drug-x overall more 

favorably than participants in the neutral-smelling control 

condition. Our results are consistent with the results of 

previous research that found an effect of clean scent on 

behavior (Holland, Hendriks, & Arts, 2005). The results of our 

study also suggest the existence of a causal relationship 

between clean smell and positive behavior or evaluation 

(Liljenquist, Zhong, & Galinsky, 2010).  

 Moreover, this study succeeds in extending the 

findings of previous research by suggesting the existence of an 

effect of clean scent on judgment. This implies that the 

environment can not only affect the decision-making of 

individuals without their knowledge, but also that metaphors 

that exist in lexicon sometimes reflect associations between 

behavior-related concepts in the real world. In this case, the 

common idiom in the English language that “cleanliness is next 

to godliness” may stem from the tendency of individuals to act 

in virtuous ways when in the presence of clean smell. It is 

possible that when one element in the metaphor is presented 

with or without an individual’s knowledge (e.g., clean scent), it 

triggers the thought of the other element (e.g., goodness) 
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similar to how the presence of a smell can elicit the recollection 

of memories and social concepts (Herz, 2004). A possible 

research extension could involve studying the effects of 

metaphorical associations physiologically (e.g., via fMRI). 

This would allow researchers to investigate whether similar 

cortical regions are activated when participants are exposed to 

two metaphorically related items. Moreover, the results of the 

current study suggest that language sometimes reflects the 

association between concepts with implications beyond a means 

of figurative communication.  

 Further research should be conducted in order to 

determine whether the effect of clean scent on judgment is 

exclusively due to metaphorical association. For instance, a 

study conducted by Guéguen (2012) found that the smell of 

food from a nearby food court prompted surrounding 

bystanders to act in more virtuous ways than bystanders who 

were in front of neutral-smelling clothing stores. This lends to 

the possibility that “pleasant” smells, or just the presence of 

scent in general, is what prompts moral behavior, not 

necessarily “clean” smell. This refutes the idea that the 

metaphorical association between cleanliness and morality is 

the cause of the observed effect. Research could also be 

conducted in regions where there is no lexical metaphor that 

connects cleanliness and morality to see if the same effect 

exists. 

 Beyond the intended findings of our research, the 

result that 89% of participants disagreed in some way with 

“drug-x should be sold over-the-counter” was very interesting 

considering the drug’s true identity: tetrahydrocannabinol 

(THC), the primary active ingredient in marijuana. A 2014 

Gallup Poll found that 51% of Americans favor legalizing the 

use of marijuana. In American states where marijuana is legal, 

this permits adults over the age of 21 to purchase the drug over 

the counter. When these statistics are compared to the amount 

of participants who reported favoring the over-the-counter sale 

of THC when its true identity was hidden, there is a very large 

difference (51% in Gallup Poll compared to 11% in our study). 

Therefore, future research could further examine the effect of 

displaying the drug’s identity on the opinion of people 

regarding the legalization of marijuana (or active ingredient 

THC) or any other controversial drug. This could further 

investigate the role normative influence plays in decision-

making. 

 It is important to note some methodological problems 

in our research design that could have affected the resulting 

data. One such problem is the small sample size. Each group 

consisted of only nine individuals; therefore, the sample may 

not have been representative of the variability present in the 

population of interest. In turn, the small sample size could 

lower the probability of successfully replicating the results 

obtained by this study. 

 Furthermore, the survey could have had better 

construct validity. The present study aimed to measure 

judgment from a moral outlook (e.g., whether something is 

good/bad, right/wrong) in order to align with previous research 

and the metaphorical association between cleanliness and 

morality. However, although the statements that drug-x is good 

for society, effective, necessary, and should be approved to be 

sold over-the-counter were averaged and used to depict the 

overall perception of the participant on the drug, all questions 

did not necessarily measure a sense of morality. For instance, 

agreeing that the drug is effective does not necessarily mean 

that the participant perceives the drug as morally good, just that 

it works. It is assumed that if the participant perceives the drug 

as morally good then he or she would be more likely to agree 

with the statement that it is effective, but that may not be the 

case. Therefore, it is unfair to assume that the statement 

measures the participants’ moral judgment regarding drug-x, 

just their judgment regarding a descriptive statement. The 

results do, however, indicate that the presence of clean smell 

did affect the participants’ evaluations in the predicted 

direction. The validity of the survey could have also been 

improved by including both positively and negatively worded 

questions. This would have controlled for the possibility that 

clean scent caused participants in the experimental condition to 

respond more positively to all questions compared to the 

control condition, although the large percentage of participants 

disagreeing with drug-x’s over-the-counter sale in both groups 

suggests otherwise.  

 In addition, it is possible that participants were not 

allowed enough time to form an opinion while reading the 

drug-x description and, therefore, their responses on the survey 

were done hastily and without reflection of their true judgment. 

The same result of hasty submission could have potentially 

occurred because the participants were not extrinsically 

motivated to participate with compensation. Lastly, hasty 

submission could have also occurred if the smell in the 

experimental room was overwhelmingly present to the degree 

that caused participants to want to promptly exit. A pilot study 

would be beneficial to test the validity of a new survey and also 

an awareness check of the independent variable, as used by 

Liljenquist et al. (2010).   

 As mentioned previously, 89% of the total participants 

somewhat, moderately, or strongly disagreed with the 

statement that drug-x should be approved for over-the-counter 

sale, regardless of what condition they were assigned to. This 

could have been due to the statement appearing very extreme to 

participants and also very different than the communicated 

purpose of the experiment, determining whether or not the drug 

should be approved by the FDA. FDA approval does not 

necessarily mean that it would also have to be approved for 

over-the-counter sale; therefore, this question may have been 

misleading. 

 In order to address the limitations discussed above, 

future studies examining the effects of clean scent on behavior 

would need to increase the sample size in order to obtain a 

more representative sample of the population of interest. 

Moreover, the survey must be reconstructed in order to better 

evaluate moral judgment, for example, by including questions 

that directly reflect the variable being measured such as, “this 

drug is morally good.” Further research on the effect of clean 

scent on moral judgment could also be conducted with higher 
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content fidelity, which refers to how closely the experimental 

simulation is related to actual possible scenarios beyond the 

laboratory walls. This would increase the external validity of 

the experimental findings. 

 The results of this study support the effect of clean 

scent on judgment; however, additional research is needed to 

more conclusively ascertain the existence of an effect and, if 

so, to what extent it exists. People are constantly surrounded by 

external stimuli that can have a significant effect on human 

behavior, even without the individual being conscious of the 

influence (Holland, Hendriks, & Aarts 2005; Lilienquist, 

Zhong, & Galinksy, 2010). Many people face instances 

requiring moral judgment on a daily basis, most notably in 

legal, political, and health-related settings such as courtrooms, 

voting booths, and hospitals. Further research is encouraged to 

determine if idioms are the contributing factor in the effects 

observed from past studies. “A penny for your thoughts,” we 

say, but until then, it is “back to the drawing board.” 

 

APPENDIX A 
 

You will now participate in a survey to help determine public opinion 

about “drug-x,” a new drug that has not yet been named, but is awaiting FDA 

approval for public distribution. 
 

 

“Drug-X” 

 

Intended Treatments: 

 Glaucoma. Helps reduce pressure inside the eye amongst people with 

glaucoma. Decreases blood flow to the optic nerve. 

 HIV/AIDS-related weight loss. Stimulates appetite of individuals with 

HIV/AIDS. Can promote weight gain in people with HIV who are also 

taking anti-retrovirus medications. 

 Multiple Sclerosis (MS). Effective for the treatment of muscle tightness 

and shakiness with the exception of oral administration. 

 Nerve Pain. Frequent doses may reduce nerve pain caused by HIV and 

other conditions. 

 Pain. Oral ingestion of drug-x can decrease pain in people experiencing 

long-term pain. 
 

Side Effects: 

Possible side effects of this drug are dry mouth, nausea, vomiting, dry or 

red eyes, heart and blood pressure issues, lung problems, impaired mental 

functioning, headache, dizziness, numbness, anxiety, hallucinations, paranoia, 

flashbacks, depression, and sexual problems. 
 

Administration: 

 Inhalation (nasal & oral) 

 Intravenous 

 Sublingual Delivery 

 Oral Ingestion 

 Topical Application 
 

Interactions: 

 Sedative medications (Barbiturates): May cause sleepiness and 

drowsiness. Taking this drug with sedatives may cause too much 

drowsiness to perform daily tasks. 

 Sedative medications (CNS depressants): May cause sleepiness and 

drowsiness. Taking this drug with sedatives may cause too much 

drowsiness to perform daily tasks.  Some sedative medications include 

clonazepam (Klonopin), lorazepam (Ativan), phenobarbital (Donnatal), 

zolpidem (Ambien), and others. 

 Theophylline interactions: Taking this drug may decrease effects of 

theophylline, which is used to treat asthma and other lung problems. 

However, there is not enough information to understand the magnitude of 

this interaction. 

Experimental Testing: 

Research has found that drug-x is effective against pain in patients with 

advanced cancer pain that has not been fully relieved by medicines including 

morphine. Another study found that drug-x delivered via nasal route 

significantly reduced central neuropathic pain (CNP) of MS patients compared 

to a placebo. 

 

Special Precautions and Warnings 

 May impair motor functions: DO NOT use heavy machinery while taking 

this drug. 

 Pregnancy: This drug is UNSAFE to use during pregnancy. Drug may 

pass through placenta, causing slowed development of the fetus. Use 

during pregnancy is also associated with childhood leukemia and fetal 

abnormalities. 

 Breast-feeding: Use of drug-x is UNSAFE during breast-feeding. The 

drug passes into breast milk and extensive use during breast-feeding may 

result in slowed development of the baby. 

 Heart Disease: May cause rapid heartbeat or short-term high blood 

pressure. May also increase the risk of heart attack. 

 Weakened Immune Systems: Use of drug may decrease the body’s ability 

to fight off infections. Individuals with HIV/AIDS must consult with a 

physician before use. 

 Lung Diseases: Long term inhalation use may worsen already diagnosed 

lung problems. Long term use has been associated with lung cancer and 

several cases of unusual cases of emphysema. 

 Seizure Disorders: Drug may make seizure disorders worse. 

 Surgery: This drug affects the central nervous system (CNS). It may slow 

the CNS down too much in combination with anesthesia and other 

medications during and after surgery. Use of drug should be discontinued 

2 weeks before surgery. 

 

APPENDIX B 
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APPENDIX C 

 
Experimental Briefing: 

You will now participate in an experiment to help determine public opinion on 

“drug-x,” a new drug that has not yet been named, but is awaiting FDA 

approval for public distribution. You will have five minutes to review the drug 

description and answer seven multiple choice questions. These questions can be 

answered on the survey on the computer in front of you. Please do not begin 

the survey until you have read the description. When you are ready to begin the 

survey, click on the Google Chrome button at the bottom left of the computer 

screen. The survey will appear. When you are finished, please make sure to 

press the yellow submit button at the bottom right of the survey. You can come 

out of the room when you are finished and will be debriefed about the study. 

Do you have any questions before the study begins? 
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