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Abstract

Ergogenic supplements to improve athletic performance are commonly used among college 

athletes, but little is known about their association with eating disorder symptoms. The objective 

of this study was to examine associations between ergogenic supplement use and disordered 

eating attitudes and behaviors among university students, and to compare differences by sex. 

Undergraduate students from 10 top-ranked National College Athletics Association (NCAA) 

Division I colleges completed an online survey on supplement use, athletic activities, and eating 

attitudes and behaviors. Among 1633 university students, males (38.9%) reported higher rates of 

current supplement use than females (15.2%) (p < .001). In linear regression models adjusting for 

athletic status and body mass index, current supplement use was associated with higher Eating 

Disorders Examination-Questionnaire (EDE-Q) Global, Shape Concern, and Restraint scores in 

both males and females. Supplement use was associated with driven/compelled exercise (OR 

2.00, 95% CI 1.33–2.99) in males and diuretic (OR 6.39, 95% CI 2.02–20.22) and diet pill use 

(OR 3.07, 95% CI 1.79–5.27) in females. Results suggest ergogenic supplement use is common 

in undergraduates and associated with disordered eating attitudes and behaviors. Clinicians 

should screen for disordered eating behaviors particularly in young adults who use ergogenic 

supplements.
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Introduction

Ergogenic supplements are dietary aids intended to improve athletic performance, with 

widespread use (88-99%) among college athletes (Burns, Schiller, Merrick, & Wolf, 2004; 

Froiland, Koszewski, Hingst, & Kopecky, 2004; Kristiansen, Levy-Milne, Barr, & Flint, 

2005). Ergogenic supplements include, but are not limited to, anabolic androgenic steroids 

(AAS), creatine, amino acids, nitric oxide, and protein supplements. Ergogenic supplements 

are not regulated by the Food and Drug Administration (FDA) and thus, there is limited data 

on true athletic performance benefits as well as potential detrimental health consequences 

of supplements (Cohen, 2014; Pope et al., 2014). Given the lack of FDA regulation, 

supplements may be contaminated with dangerous, unlisted ingredients, or have different 

dosages of ingredients than stated on the label (Cohen, 2014; Cohen, Maller, DeSouza, & 

Neal-Kababick, 2014). Therefore, use of these supplements may have unintended health 

consequences (Frati, Busardo, Cipolloni, Dominicis, & Fineschi, 2015; Pope et al., 2014; 

Smith, Agharkar, & Gonzales, 2014; Thiblin et al., 2015).

Ergogenic supplement use has been associated with other high risk behaviors, such as heavy 

alcohol use, illicit drug use, and increased sexual activity (Bahrke & Yesalis, 2004; Bailey, 

Gahche, Miller, Thomas, & Dwyer, 2013; Buckman, Farris, & Yusko, 2013), as well as low 

self-esteem and self-perceived low academic achievement (Kindlundh, Hagekull, Isacson, & 

Nyberg, 2001). Little is known, however, about associations between supplement use and 

disordered eating behaviors, such as binge eating, vomiting, and laxative or diuretic use for 

weight loss. Disordered eating behaviors are associated with increased risk for depression 

(Neumark-Sztainer, Wall, Larson, Eisenberg, & Loth, 2011), alcohol and tobacco use (Piran 

& Robinson, 2006), and poor nutritional intake and quality (Neumark-Sztainer et al., 2011), 

and constitute some of the core criteria for a Diagnostic and Statistical Manual, 5th Edition 

(DSM-5) eating disorder diagnosis (American Psychiatric Association, 2013). Athletes may 

be at increased risk of disordered eating behaviors (Darcy, Hardy, Lock, Hill, & Peebles, 

2013), given the emphasis on leanness and/or muscularity in certain sports, and these 

behaviors may differ by sex (Galli, Petrie, Reel, Chatterton, & Baghurst, 2014). However, 

less is known about the relationship between disordered eating and ergogenic supplement 

use, and any associated sex differences.

The few studies to examine the relationship between disordered eating and ergogenic 

supplement use have mostly focused on men and AAS use. AAS use for appearance 

purposes has been shown to be associated with eating disorder pathology among men 

(Murray, Griffiths, Mond, Kean, & Blashill, 2016) and AAS use was associated with 

greater eating disorder symptoms among gay and bisexual men in Australia and New 

Zealand (Griffiths, Murray, Dunn, & Blashill, 2017). However, these studies did not include 

women or other ergogenic supplements. While some other studies have examined broader 

appearance and performance enhancing drugs beyond AAS and their associations with 

eating disorders, these studies were in men (Hildebrandt, Alfano, & Langenbucher, 2010) 

and an Italian sample (Piacentino et al., 2017), and did not use the Eating Disorders 

Examination-Questionnaire, a widely used measure of eating disorder symptoms. Thus, 

understanding of gender differences in the association between ergogenic supplement use 

and eating disorders remains limited, particularly in the USA and among university students.
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Understanding the association between ergogenic supplement use and disordered eating 

behaviors is important to inform 1) screening and prevention programs for disordered 

eating behaviors and eating disorders, 2) screening and prevention programs for AAS use 

and potentially harmful ergogenic supplement use; and 3) public policies regarding the 

regulation of ergogenic supplement use. The objective of the current study was to examine 

associations between supplement use and disordered eating attitudes and behaviors in a 

college population. We hypothesized that ergogenic supplement users would be more likely 

to engage in disordered eating behaviors than nonusers. We also examined these associations 

according to sex; given the nascent evidence to date on potential sex differences, secondary 

hypotheses remained exploratory.

Methods

Participants and Procedure

This cross-sectional study recruited university students, ages 18–26, from the top 10 

National College Athletics Association (NCAA) Division I universities based on women’s 

swimming in the United States in the prior year, which represented geographically 

diverse regions. Participants were recruited through a social media site to complete an 

anonymous online survey examining athletics and health. Athletes of all offered sports were 

oversampled through direct messages on their social media account based upon their sport 

team’s public online roster. Both athletes and non-athletes were recruited through online 

advertisements targeted at the age group and universities desired. To encourage participation, 

participants who completed the survey were eligible to enter a raffle that distributed two 

iPhones. A true response rate cannot be reliably determined from the online advertising. 

However, data indicate that the survey website’s online consent form was viewed 3,339 

times and 1,688 participants completed the survey. Thus, a proxy response rate is estimated 

at 50.6%. Participants were excluded for failure to meet inclusion criteria (n = 21), 

nonexistent or very incomplete responses (n = 18); duplicate entries (n = 5); or disclosure 

of untruthful responses (n = 8). We further excluded 44 male (7.1%) and 73 female (7.5%) 

participants with missing data for the primary variables of interest for the analysis. There 

were no significant differences in demographic or BMI characteristics of participants who 

were included versus excluded and patterns of missing data were consistent with missing 

at random. This study was conducted in compliance with the Stanford University Panel on 

Medical Research in Human Subjects and the NCAA. Informed consent was obtained online 

prior to completion of the survey, which took approximately 30 minutes to complete.

Undergraduate students (N = 1516) completed the questionnaire (59.4% female, n = 900) 

with a mean age of 20.9±1.7 SD (range 18–27). Participants self-reported race/ethnicity: 

Caucasian (74.4%), Asian (9.8%), Hispanic (5.7%), African-American (4.9%), Native 

Hawaiian/Pacific Islander (0.3%), and Other (4.9%).

Measures

The online survey asked multiple questions about eating behaviors and activity, utilizing 

standardized and published measures whenever possible. The online survey was clearly 

separated by measure.
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Eating Disorder Examination Questionnaire (EDE-Q).

The EDE-Q is a self-report questionnaire that assesses disordered eating attitudes and 

behaviors over the previous 28 days (Fairburn & Beglin, 2008). Responses on 28 items are 

on a 7- point scale, anchored by 0 (no days) and 6 (every day), and higher scores reflect 

greater eating-related pathology. The measure provides a Global score and four subscale 

scores: Restraint, Eating Concern, Shape Concern, and Weight Concern. In clinical and 

non-clinical ED samples, the EDE-Q has demonstrated high internal consistency, test-retest 

reliability, and correlations with other measures of ED pathology (Berg, Peterson, Frazier, 

& Crow, 2012). Cronbach’s alpha for males and females, respectively, was .93 and .95 for 

the Global score, .74 and .81 for the Restraint subscale, .78 and .86 for the Eating Concern 

subscale, .81 and .85 for the Weight Concern subscale, and .88 and .91 for the Shape 

Concern subscale.

Individual behaviors analyzed from the EDE-Q included binge eating, vomiting, laxative 

use, and compulsive exercise in the past 28 days. Driven or compulsive exercise was based 

upon EDE-Q item 18 (“Over the past 28 days, how many times have you exercised in a 
“driven” or “compulsive” way as a means of controlling your weight, shape or amount of 
fat or to burn off calories?”), which has been shown to have concordance with compulsive 

exercise as measured by the Compulsive Exercise Test (Young et al., 2017). “Any” behavior 

was defined as reporting ≥ 1 episode of each of the respective behaviors in the past 28 days 

as has been defined in prior EDE-Q norms publications (Lavender, De Young, & Anderson, 

2010; Nagata, Capriotti et al., 2019).

Project Eating Among Teens (EAT).

Participants were also asked if they had used diuretics or diet pills to lose weight in the 

past month, which are common weight control behaviors used by adolescents and young 

adults that are not asked in the EDE-Q (Neumark-Sztainer et al., 2011). These questions 

were based on “extreme unhealthy weight control behavior” questions (96% agreement ≥1 

behavior, r = .66) from Project EAT a population-based study of eating patterns and weight 

concerns among adolescents (Neumark-Sztainer, 2010).

Ergogenic Supplement Use.

The online survey included questions on current (use in past 30 days) and ever-use of 10 

specific types of ergogenic supplements. Participants were asked, “Are you CURRENTLY 

taking any of the following supplements to gain muscle or lose fat?” and “Have you 

EVER used any of the following supplements to gain muscle or lose fat?” Participants 

were asked to mark all that apply among: anti-estrogens; human growth hormone; nitric 

oxide; amino acids and branched chain amino acids; protein powders, bars, and drinks; 

fat-burner supplements; Dehydroepiandrosterone (DHEA); creatine; androstenedione; and 

anabolic androgenic steroids. For each supplement, participants were categorized into 

current supplement user (past 30 days), ever supplement user, or nonuser.

Sports Participation and Exercise.

Participants self-identified athletic status and participation in specific sports. Participants 

were categorized into three groups based upon their activity level using categories that 
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have been previously reported (Darcy et al., 2013): Low Activity (LA; participants not 

engaged in regular activity or sport), Recreational athlete (REC; those engaging in regular 

recreational sport or exercise without competition in the past year), and Competitive Athlete 

(CA; athletes who participated in at least one competitive sport in the past 12 months with 

or without addition of regular recreational exercise). Though a focus of the study was on 

athletes, it was important to include participants with differing levels of activity, including 

low activity, for comparison purposes.

Demographics.

Participants self-reported demographic information including age, sex, and race/ethnicity.

Data Analysis

Statistical analyses were performed using STATA 15.0 software, with statistical significance 

set at p < .05. Current and ever supplement use was compared between sexes (chi-squared 

or Fisher’s exact test). Current supplement users versus non-current users were compared in 

terms of weight control practices (chi-squared test) and EDE-Q Global and subscale scores 

(independent samples t-test). Linear regression models were used to analyze associations 

between current supplement use and EDE-Q scores and behaviors, adjusting for activity 

level and body mass index. Activity level was categorized into Low Activity, Recreational 

Athlete, and Competitive Athlete, with Low Activity as the reference group. The residuals 

of the regression models approximated a normal distribution. In sensitivity analyses, we 

used linear regression to analyze associations between 1) protein supplement use and 2) 

non-protein supplement use and EDE-Q scores and behaviors, adjusting for activity level 

and body mass index. The data that support the findings of this study are available from the 

corresponding author upon reasonable request.

Results

The prevalence of supplement use by sex is presented in Table 1. Overall, males reported 

higher current (36.7% vs 13.2%, p < .001) and ever (55.8% vs 22.4%, p < .001) supplement 

use as compared with females.

Male university students reported higher current use of nitric oxide, amino acids, protein 

powders, bars and drinks, and Creatine than female students (Table 1; all ps < .001). 

Male university students also reported higher ever use of anti-estrogens, nitric oxide, amino 

acids, protein supplements, Creatine, androstenedione, and androgenic anabolic steroids 

than female students (all ps < .05). Among males but not females, there were significant 

differences in current (p < .001) and ever (p < .001) use of any supplement within activity 

level groups.

Among males, 6.7% (n = 41) had low activity, 26.8% (n = 165) were recreational athletes, 

and 66.6% (n = 410) were competitive athletes. Among females, 7.7% (n = 69) had low 

activity, 36.6% (n = 329) were recreational athletes, and 55.8% (n = 502) were competitive 

athletes. Male competitive athletes had the highest rates of current supplement use, followed 
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by recreational athletes, and those with low activity (Figure 1). Similar trends were noted in 

females, though current supplement use was lower.

In unadjusted comparisons, female supplement users had higher EDE-Q Global (2.0 vs 1.7, 

p = .02), Shape Concern (2.8 vs 2.3, p = .003), and Restraint (1.9 vs 1.6, p = .02) scores 

than nonusers (Table 2). Male supplement users had higher EDE-Q Global (1.0 vs .7, p < 

.001), Shape Concern (1.4 vs 1.1, p = .007), and Restraint (1.3 vs 0.8; p < .001) scores 

than nonusers. When comparing disordered eating behavior in current supplement users with 

nonusers, female users were more likely to have reported diuretic (3.4% vs 0.5%, p = .002) 

or diet pill use (9.2% vs 1.7%, p < .001) for the purposes of weight loss in the past month. 

Male users were more likely to report any compulsive exercise (28.1% vs 15.5%, p < .001) 

than nonusers in the past month.

In linear regression models adjusting for athletic status and body mass index, current 

supplement use was associated with higher EDE-Q Global, Shape Concern, and Restraint 

scores in both males (Table 3) and females (Table 4). Among females but not males, 

recreational athletes had higher EDE-Q scores in all domains compared to non-athletes. In 

terms of behaviors, supplement use was associated with past month compulsive exercise 

(OR 1.97, 95% CI 1.30, 2.99; p = .001) in males; for females, supplement use was 

associated with diuretic (OR 6.57, 95% CI 1.61, 26.73; p = .009) and diet pill use (OR 

6.55, 95% CI 2.78, 15.39; p < .001) in logistic regression models.

In sensitivity analyses using linear regression models, protein supplement use was associated 

with EDE-Q Restraint Subscale scores only, whereas non-protein supplement use was 

associated with EDE-Q Global and Restraint Subscale scores in males, adjusting for athletic 

status and BMI (Appendix A). Among females, non-protein supplement use was associated 

with EDE-Q Global and all subscale scores in linear regression models adjusting for athletic 

status and BMI (Appendix B).

Discussion

Results of the current study indicate that ergogenic supplement use is common among 

university students of all activity levels, even among those reporting low activity. In 

general, a step-wise increase was observed in rates of current ergogenic supplement use 

with increasing levels of physical activity, particularly in males. For instance, males who 

participate in competitive sports reported the highest rates of current supplement use. The 

prevalence of ergogenic supplement use in the subsample of college athletes (competitive 

athletes) is lower than rates reported previously among college athletes (Burns et al., 2004; 

Froiland et al., 2004; Kristiansen et al., 2005). However, the prevalence of ergogenic 

supplement use in the overall sample was comparable to rates previously reported in college 

students (Lieberman et al., 2015). Both male and female supplement users reported higher 

EDE-Q Global Scores, Shape Concerns, and Restraint than non-supplement users.

In this dataset, several sex differences were noted. Males (37%) were significantly more 

likely to report current ergogenic supplement use than females (13%); prior studies have 

reported higher rates of supplement use in females compared to males, but some of these 
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studies included vitamin and mineral or nutritional supplements not necessarily used for 

athletic performance enhancement (Froiland et al., 2004; McDowall, 2007). Females who 

were currently using supplements were more likely to report diuretic and diet pill use 

for weight control, whereas male current supplement users were more likely to report 

driven/compulsive exercise than nonusers. This suggests that males and females may opt 

to use supplements to achieve different goals. Specifically, supplement use among males 

was not significantly associated with any binge eating, vomiting, laxative use, or diet pill 

use. Supplement use among females was not significantly associated with any binge eating, 

vomiting, laxative use, or driven/compulsive exercise. Together, these findings suggest that 

differences exist specific to diet pill use versus driven/compulsive exercise such that the 

perceived function of each of these compensatory behaviors may impact behavior, and differ 

by sex. For example, diet pill use may be more related to a desire for weight loss (endorsed 

by females) whereas driven/compulsive exercise (endorsed by males) may be more related to 

a desire for increased muscularity.

Similar to rates previously reported (Burns et al., 2004), 44% of males in this sample 

had used protein powders in the past, with 21% having used Creatine. Both of these 

supplements are intended to boost muscle mass; therefore, males may be more likely to use 

supplements for muscle building and for exercise performance enhancement (Calzo, Corliss, 

Blood, Field, & Austin, 2013; Nagata, Murray et al., 2019). Ergogenic supplement use was 

associated with higher odds of any compulsive exercise in the past month in males but not in 

females, underscoring the possibility that the intersection of supplement use and maladaptive 

exercise among males may derive from efforts to increase muscularity (Nagata et al., 2019).

Female users, on the other hand, with higher rates of disordered weight control practices 

and higher EDE-Q scores than nonusers, may be more likely to take supplements for the 

purposes of weight control or weight loss (Chernyak & Lowe, 2010). Ergogenic supplement 

use was associated with higher odds of any diuretic and diet pill use in females but not 

males. Prior studies in college athletes have reported that 11% of female rowers and 3% of 

female runners have used diuretics (Karlson, Becker, & Merkur, 2001), similar to the rates in 

our sample.

EDE-Q Global scores were higher in both male and female supplement users than among 

non-supplement users. Supplement users also had significantly higher Shape Concern and 

Restraint (but not Eating Concern and Weight Concern) subscales than nonusers in both 

males and females. Female non-supplement users in the current study had EDE-Q Global 

and subscale scores comparable to published norms, suggesting that these participants 

were representative of the “typical” college female (Luce, Crowther, & Pole, 2008). In 

contrast, female supplement users reported EDE-Q scores that were significantly higher than 

these norms in the Global Score, the Shape Concern subscale, and the Restraint subscale. 

Although statistical differences were noted, the magnitude of differences were small, and 

interpretations regarding supplement use and risk for disordered eating should be made with 

caution. It is possible that the association between ergogenic supplement use and eating 

disorder symptoms may differ by supplement type. In females, non-protein supplements 

were associated with EDE-Q Global and all subscale scores, and seemed to be driving 

the associations found between ergogenic supplements and eating disorder symptoms. 

Nagata et al. Page 7

Eat Disord. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Although protein supplements were the most commonly reported supplement in both males 

and females, these products did not seem to influence the association between ergogenic 

supplements and EDE-Q. Among males, protein supplement use was only associated with 

the EDE-Q Restraint subscale, but not any of the other subscales or Global score. Among 

females, protein supplement use was only associated between Shape Concern and Restraint 

subscales, but not Eating Concern, Weight Concern, or Global score. It is possible that these 

lower scores on measures of eating pathology among males may reflect the influence of 

sporting category. For example, prior work has indicated lower scores on attitudinal eating 

pathology among male athletes in leanness-oriented sports; in contrast, these male athletes 

in were more likely to report greater use of disordered-eating behavior as compared with 

non-leanness sport counterparts (McDonald, Pritchard, & McGuire, 2019). Future work 

might stratify the lines of inquiry included in the current study by sport category. Protein 

supplements such as protein powders, bars, and drinks, may be more mainstream and used 

as a snack or meal replacement and be ingested for different reasons than amino acids, 

creatine, and human growth hormone. Future research could examine which individual 

ergogenic supplements are associated with the highest eating disorder symptom risk, both 

across gender and activity level.

Female recreational athletes had significantly higher EDE-Q Global and subscale scores 

compared to non-athletes in regression models. Competitive athletes had significantly higher 

EDE-Q Restraint subscale scores than non-athletes, but not for Global or other subscale 

scores. The reason for higher EDE-Q scores among female recreational athletes is not 

entirely clear, but may be related to the relatively similar rates of ergogenic supplement 

use among recreational and competitive female athletes and higher EDE-Q scores among 

females. Female recreational athletes had higher odds of any vomiting or driven/compulsive 

exercise, but not binge eating, laxative use, diuretic use, or diet pill use.

This study has several limitations. Participants who were more interested in exercise and 

eating behaviors may have demonstrated selection bias, and have been more likely to 

complete the survey. The current study data cannot comment on frequency of supplement 

use as this was not assessed. Although our ergogenic supplement questions had adequate 

face validity and had been piloted, these questions were not fully validated and we are not 

aware of fully validated questionnaires on ergogenic supplement use. In addition, current 

users were defined as those who had used the supplement in the past thirty days, while 

there may be a subset of participants with considerably more frequent use, which should be 

examined in future work. Despite these limitations, strengths of the study included a large 

collegiate sample with a range of activity levels.

Ergogenic supplement use is common in a college population and is associated with 

disordered eating behaviors. Ergogenic supplement use was higher in males than females, 

which may reflect muscularity-oriented goals. Given current study findings, clinicians 

should consider screening for ergogenic supplement use in university students, particularly 

males with higher levels of sports participation (i.e., both competitive and recreational 

engagement). Further, among those who report ergogenic supplement use, providers may 

also consider screening for and counseling about disordered eating behaviors, including 

questions that can specify motivation for supplement use (e.g., for weight loss). Future 
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research should evaluate the efficacy of specific ergogenic supplements in achieving athletic 

or appearance-enhancement as well as potential adverse health consequences. This would 

allow for clearer health recommendations in the use of specific ergogenic supplements, 

particularly in populations including collegiate athletes where usage may be elevated.
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Appendix

Appendix A.

Associations between protein and non-protein supplement use and Eating Disorders 

Examination Questionnaire (EDE-Q) Scores and eating behaviors in males (n=616)

Protein Supplement Use Non-protein supplement use

B (95% CI) p-value B (95% CI) p-value

EDE-Q Scale

 Global 0.07 (−0.09, 0.23) .385 0.34 (0.11, 0.56) .003

 Eating Concern −0.05 (−0.17, 0.06) .366 0.11 (−0.05, 0.28) .184

 Shape Concern 0.06 −(0.15, 0.28) .568 0.30 (−0.01, 0.60) .057

 Weight Concern −0.08 (−0.27, 0.11) .381 0.24 (−0.03, 0.51) .085

 Restraint 0.35 (0.14, 0.57) .001 0.70 (0.40, 1.00) <0.001

Behaviors, any (≥1 in past 28 days) OR (95% CI) p-value OR (95% CI) p-value

 Binge eating 0.86 (0.52, 1.43) .560 0.67 (0.31, 1.47) .321

 Vomiting 0.46 (0.10, 2.10) .315 3.56 (1.05, 12.02) .041

 Laxative use -- -- -- --

 Diuretic use -- -- -- --

 Diet Pill 3.25 (0.94, 11.30) 0.06 5.67 (1.53–21.00) .009

 Driven/compulsive exercise 1.68 (1.08, 2.62) .02 2.28 (1.28–4.07) .005

Note: B = beta coefficient from linear regression; OR = odds ratio from logistic regression; All models include supplement 
use, athletic status, and body mass index. Bold items indicate minimum significance of p < .05.

Appendix B.

Associations between protein and non-protein supplement use and Eating Disorders 

Examination Questionnaire (EDE-Q) Scores and eating behaviors in females (n=900)

Protein Supplement Use Non-protein supplement use

B (95% CI) p-value B (95% CI) p-value

EDE-Q Scale
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Protein Supplement Use Non-protein supplement use

B (95% CI) p-value B (95% CI) p-value

 Global 0.32 (−0.02, 0.67) .067 0.97 (0.39, 1.54) .001

 Eating Concern 0.05 (−0.27, 0.38) .741 0.74 (0.19, 1.28) .009

 Shape Concern 0.47 (0.05, 0.88) .028 1.05 (0.36, 1.75) .003

 Weight Concern 0.22 (−0.18, 0.62) .281 0.96 (0.29, 1.63) .005

 Restraint 0.55 (0.15, 0.95) .008 1.12 (0.44, 1.79) .001

Behaviors, any (≥1 in past 28 days) OR (95% CI) p-value OR (95% CI) p-value

 Binge eating 0.52 (0.28, 0.99) .047 1.16 (0.45, 3.04) .757

 Vomiting 1.48 (0.70, 3.15) .303 2.82 (0.98, 8.09) .055

 Laxative use 1.00 (0.13, 7.82) .996 7.06 (1.45, 34.48) .016

 Diuretic use 5.77 (1.09, 30.47) .039 17.77 (3.30, 95.78) .001

 Diet Pill 4.06 (1.28, 12.89) .017 26.76 (8.57, 83.57) <.001

 Driven/compulsive exercise 1.13 (0.62, 2.04) .689 2.27 (0.88, 5.87) .091

Note: B = beta coefficient from linear regression; OR = odds ratio from logistic regression; All models include supplement 
use, athletic status, and body mass index. Bold items indicate minimum significance of p < .05.
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Clinical Implications

• Ergogenic supplement use to enhance athletic performance is more common 

in male (39%) compared to female (15%) university students.

• University students who use ergogenic supplements may be at higher risk for 

disordered eating attitudes and behaviors than those who do not use ergogenic 

supplements.

• Ergogenic supplement use compared to non-use is associated with 

higher Eating Disorders Examination-Questionnaire (EDE-Q) Global, Shape 

Concern, and Restraint scores in both males and females.

• Ergogenic supplement use compared to non-use is associated with driven/

compelled exercise in males and diuretic and diet pill use in females in linear 

regression models.

• Clinicians should consider screening for disordered eating behaviors 

particularly in young adults who use ergogenic supplements.
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Figure 1. 
Ergogenic supplement use and level of activity, by sex

LA=Low Activity, REC=Recreational athlete, CA=Competitive Athlete
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Table 1.

Current and ever use of ergogenic supplements among male (N=616) and female (N=900) university students

Ergogenic supplement use Current use Ever use

Male Female p 
a Male Female p 

a

% (n) % (n) % (n) % (n)

Anti-estrogens 0.2 (1) 0 (0) .227 0.7 (4) 0 (0) .015

Human growth hormone 0 (0) 0 (0) NA 0.3 (2) 0 (0) .087

Nitric oxide 3.4 (21) 0.1 (1) <.001 8.1 (50) 0.2 (2) <.001

Amino acids, Branched-chain amino acids 3.7 (23) 0.7 (6) <.001 7.6 (47) 1.1 (10) <.001

Protein powders, bars, drinks 25.5 (157) 6.0 (54) <.001 46.3(285) 14.4 (130) <.001

Fat-burner supplement 0.7 (4) 1 (9) .467 4.6 (28) 4.4 (40) .926

Dehydroepiandrosterone (DHEA) 0 (0) 0.1 (1) .408 0.2 (1) 0.1 (1) .787

Creatine 6.2 (38) 0.4 (4) <.001 21.8 (134) 1.6 (14) <.001

Androstenedione 0.2 (1) 0 (0) .227 0.3 (2) 0 (0) .087

Anabolic androgenic steroids 0.3 (2) 0 (0) .087 1.0 (6) 0.1 (1) .015

Any Supplement 36.7 (226) 13.2 (119) <.001 55.8 (344) 22.4 (202) <.001

Note:

a
Comparisons of specific supplement use by sex, chi-square or Fisher’s exact tests. Bold items indicate minimum significance of p < .05.

Eat Disord. Author manuscript; available in PMC 2022 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nagata et al. Page 16

Table 2.

Eating Disorders Examination Questionnaire (EDE-Q) Scores and eating behaviors, by current supplement use

Males Females

Ergogenic supplement use Current user Non-user p-value Current user Non-user p-value

N 226 390 119 781

EDE-Q Scale Mean (SD) Mean (SD) Mean (SD) Mean (SD)

 Global 1.0 (0.9) 0.7 (0.9) < .001 2.0 (1.3) 1.7 (1.3) .02

 Eating Concern 0.3 (0.6) 0.2 (0.6) .22 1.0 (1.2) 0.9 (1.2) .24

 Shape Concern 1.3 (1.2) 1.1 (1.2) .007 2.8 (1.6) 2.3 (1.6) .003

 Weight Concern 0.9 (1.1) 0.7 (1.0) .05 2.2 (1.6) 2.0 (1.5) .07

 Restraint 1.3 (1.3) 0.8 (1.1) <. 001 1.9 (1.5) 1.6 (1.5) .02

Behaviors, any (≥1 in past 28 days) % (n) % (n) % (n) % (n)

 Binge eating 18.6% (42) 16.2% (63) .44 34.5% (41) 34.6% (270) .98

 Vomiting 2.7% (6) 1.8% (7) .47 15.1% (18) 11.7% (91) .23

 Laxative use 0.5% (1) 0.5% (2) .92  4.2% (5) 1.7% (13) .07

 Diuretic use 0% (0) 0.0% (0) NA 3.4% (4) 0.5% (4) .002

 Diet Pill 2.7% (6) 1.3% (5) .22 9.2% (11) 1.7% (13) < .001

 Driven/compulsive exercise 28.1% (62) 15.5% (60) < .001 31.4% (37) 30.4% (236) .83
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Table 3.

Associations between ergogenic supplement use and Eating Disorders Examination Questionnaire (EDE-Q) 

Scores and eating behaviors in males (n=616)

Supplement Use Recreational Athlete Competitive Athlete

B (95% CI) p-value B (95% CI) p-value B (95% CI) p-value

EDE-Q Scale

 Global 0.23 (0.091, 0.38) .001 0.07 (−0.22, 0.36) .64 −0.17 (−0.45, 0.10) .22

 Eating Concern 0.06 (−0.05, 0.16) .30 0.02 (−0.20, 0.23) .89 −0.08 (−0.29, 0.12) .43

 Shape Concern 0.27 (0.10–0.47) .006 −0.12 (−0.52, 0.28) .56 −0.53 (−0.91, −0.15) .006

 Weight Concern 0.15 (−0.02, 0.32) .09 0.02 (−0.33, 0.37) .91 −0.26 (−0.60, 0.07) .12

 Restraint 0.45 (0.26, 0.64) <.001 0.36 (−0.03, 0.76) .07 0.19 (−0.18, 0.56) .31

Behaviors, any (≥1 in past 28 days) OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

 Binge eating 1.21 (0.77, 1.88) .41 0.57 (0.25, 1.31) .19 0.57 (0.26, 1.23) .15

 Vomiting 1.29 (0.42, 3.95) .66 0.76 (0.21, 2.82) .68 -- --

 Laxative use 1.18 (0.09, 15.24) .90 -- -- 0.20 (0.02, 2.60) 0.22

 Diuretic use -- -- -- -- -- --

 Diet Pill 1.71 (0.50, 6.01) .40 3.06 (0.89, 10.50) .08 -- --

 Driven/compulsive exercise 1.97 (1.30, 2.99) .001 3.82 (1.10, 13.17) .03 2.20 (0.65, 7.44) .20

Note: B = beta coefficient from linear regression; OR = odds ratio from logistic regression; All models include supplement use, athletic status, and 
body mass index. B for Recreational Athlete and Competitive Athlete categories are in comparison to Low Activity (reference group). Bold items 
indicate minimum significance of p <.05.
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Table 4.

Associations between ergogenic supplement use and Eating Disorders Examination Questionnaire (EDE-Q) 

Scores and eating behaviors in females (n=900)

Supplement Use Recreational Athlete Competitive Athlete

B (95% CI) p-value B (95% CI) p-value B (95% CI) p-value

EDE-Q Scale

 Global 0.26 (0.01, 0.50) .04 0.52 (0.19, 0.84) .002 0.27 (−0.04, 0.59) .09

 Eating Concern 0.11 (−0.11, 0.34) .33 0.39 (0.09, 0.70) .01 0.20 (−0.10, 0.49) .19

 Shape Concern 0.40 (0.11, 0.69) .006 0.48 (0.09, 0.86) .02 0.12 (−0.25, 0.50) .52

 Weight Concern 0.22 (−0.06, 0.49) .13 0.53 (0.16, 0.91) .005 0.19 (−0.17, 0.55) .31

 Restraint 0.29 (0.01, 0.57) .04 0.67 (0.29, 1.05) .001 0.59 (0.22, 0.96) .002

Behaviors, any (≥1 in past 28 days) OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

 Binge eating 0.96 (0.64, 1.44) .84 2.02 (1.09, 3.75) .03 1.94 (1.06, 3.54) .03

 Vomiting 1.32 (0.76, 2.28) .33 2.51 (0.87, 7.24) .088 2.13 (0.75, 6.07) .16

 Laxative use 2.63 (0.91, 7.59) .07 1.93 (0.75, 4.98) .17 -- --

 Diuretic use 6.57 (1.61, 26.73) .009 1.67 (0.41, 6.82) .47 -- --

 Diet Pill 6.55 (2.78, 15.39) <.001 3.03 (1.28, 7.18) .01 -- --

 Driven/compulsive exercise 1.00 (0.65, 1.52) .99 7.21 (2.82, 18.44) <.001 5.43 (2.14, 13.78) <.001

Note: B = beta coefficient from linear regression; OR = odds ratio from logistic regression; All models include supplement use, athletic status, and 
body mass index. B for Recreational Athlete and Competitive Athlete categories are in comparison to Low Activity (reference group). Bold items 
indicate minimum significance of p <.05.
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