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ABSTRACT 
International Journal of Exercise Science 12(4): 989-1000, 2019. Many young adults experience 
distorted body image and decreased body satisfaction. To attain more “ideal” bodies, negative alterations in eating 
and/or exercise habits are common. This study’s objective was to compare disordered eating and muscle 
dysmorphia in undergraduates who participate in aerobic-, anaerobic-, or flexibility-predominant exercise; mixed 
exercise; or no exercise. One hundred twelve undergraduate students (age 21.2 ± 4.8 years; BMI 25.0 ± 4.6 kg/m2) 
were recruited from the student union and recreation center. The Eating Attitudes Test (EAT-26), Muscle 
Dysmorphic Disorder Inventory (MDDI), and demographic/exercise questions were administered via iPad. 
Exercisers reported ≥ 150 minutes/week of exercise. Predominant exercise type was defined as ≥ 50% reported 
minutes from one type. Between-sex differences were assessed by t-tests, while exercise type differences were 
assessed using analysis of variance. Disordered eating was exhibited in 25.9% of undergraduates. Females had 
higher EAT-26 total and dieting subscale scores (p < 0.05 for both). EAT-26 total, dieting subscale, and bulimia and 
food preoccupation subscales were higher in aerobic-predominant compared to anaerobic-predominant exercisers 
(p < 0.05 for all). Muscle dysmorphia was exhibited in 7.1% of undergraduates. Males had higher MDDI total and 
drive for size subscale scores, while females scored higher on the appearance intolerance subscale (p < 0.05 for all). 
Aerobic- and anaerobic-predominant exercisers had higher MDDI total and functional impairment subscale scores 
than non-exercisers (p < 0.05). Non-exercisers were largely unaffected by disordered eating and muscle 
dysmorphia. Females and aerobic-predominant exercisers exhibited more symptoms of disordered eating, while 
males exhibited more symptoms of muscle dysmorphia. University campuses should consider targeted education 
for these groups. 
 
KEY WORDS: Body image, compulsive exercising, diet, eating behaviors, eating disorders, 
excessive exercise, exercise addiction, exercise behaviors, undergraduate, university students 
 
INTRODUCTION 
 
The current media driven society today uses images to construct what constitutes an “ideal” 
body. Excessively thin females (e.g., protruding clavicles, hollow cheeks, temporal wasting) and 
hyper-muscular males (e.g., large/defined muscles, protruding veins) are prominent in 
magazines and abundant in advertisements (12). Although unrealistic, the general population 
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often feels the need to attain these body shapes to be deemed attractive and “normal” (27). 
Unfortunately, this ideal can lead to distorted body image and result in negative behaviors, such 
as disordered eating and excessive exercise. These behaviors are particularly prevalent in 
college-aged individuals, who may be going through a time of uncertainty, self-discovery, and 
change (6). 
 
The American Psychiatric Association has developed criteria for the diagnosis of various eating 
disorders. The most recent Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 
defines criteria for each type of eating disorder (3). It is possible to have disordered eating 
behaviors without meeting the criteria for an eating disorder. Eating behaviors that interfere 
with an individual’s life but do not meet the criteria for an eating disorder can be referred to as 
disordered eating (3). Eating disorders typically develop between the ages of 12 and 26 and are 
more common in females than males (2). However, eating disorders among males are often 
overlooked and underrepresented in research due to lower rates of treatment seeking in this 
population (15). In addition to stringent eating habits, exercise plays a key role in the 
development and continuation of eating disorders. 
 
Excessive exercise, termed exercise abuse, is seen in 33 to 100% of individuals diagnosed with 
eating disorders (5). Those suffering from these disorders view working out solely as a means 
of weight control. Consequently, they tend to prefer aerobic forms of activity, such as running 
or cycling, allowing them to burn the highest number of calories and fat (5). Relative Energy 
Deficiency in Sport (RED-S) is a syndrome that may occur in individuals who participate in a 
high level of physical activity (19). RED-S is typically caused by insufficient energy intake and 
is characterized by dysmenorrhea, impaired metabolic rate, impaired bone health, and 
cardiovascular complications (19). One study of patients treated for eating disorders found a 
greater weight preoccupation and drive for thinness among individuals participating in aerobic 
activities (28). Patients in this study spent an average of seven hours per week engaging in 
aerobic exercise and two hours per week on anaerobic exercise (28). These findings suggest that 
disordered eating may be associated with a pre-occupation with calorie- and fat-burning aerobic 
activities and overall excessive physical activity. 
 
Muscle dysmorphia often parallels eating disorders in its distortion of body image. Muscle 
dysmorphia is characterized by a preoccupation with becoming disproportionately large and 
muscular (11) and is concentrated in the male population (14). Onset of symptoms occurs most 
commonly during the college years (30). Individuals exhibiting muscle dysmorphia may 
drastically alter their diet. Oftentimes, diet changes include focusing on a very high-protein diet, 
limiting non-protein foods, and forcing oneself to eat even when not hungry (11, 20). Similar to 
eating disorders, muscle dysmorphia is accompanied by an unhealthy relationship with 
exercise. Individuals with the disorder often participate in excessive weightlifting and 
experience feelings of extreme anxiety when their workout routine is disrupted (20). 
 
The Physical Activity Guidelines for Americans (24), issued by the United States Department of 
Health and Human Services, recommend that adults engage in at least 150 minutes of moderate-
intensity physical activity or 75 minutes of high-intensity physical activity per week. Moderate-
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intensity activities include brisk walking or raking the yard. High-intensity activities include 
jogging, shoveling snow, or participating in a strenuous fitness class. Exercise can be divided 
into several categories, including aerobic, anaerobic (also referred to as muscle-strengthening), 
and flexibility. Aerobic activities include jumping rope, bicycling, jogging/running, cardio 
classes, or any other activity that causes a faster heartbeat and increased rate of breathing. 
Anaerobic activities include resistance training and lifting weights. Yoga and other stretching 
exercises are included in the category of flexibility activities. Mixed exercise is when an 
individual engages in a combination of activities throughout the week, without one 
predominant exercise type. 
 
The goal of this project was to evaluate the prevalence of disordered eating and muscle 
dysmorphia in college students who engage in at least 150 minutes of exercise per week versus 
those who do not. The World Health Organization defines exercise as any type of physical 
activity that is “planned, structured, repetitive, and purposeful,” meaning that the objective of 
this physical activity is to maintain or improve upon some aspect of physical fitness (31). 
Differences between sex (male vs. female) and primary exercise type (aerobic-predominant, 
anaerobic-predominant, flexibility-predominant, mixed vs. none) were also characterized. We 
hypothesized that aerobic-predominant exercisers would have a higher prevalence of 
disordered eating and anaerobic-predominant exercisers would have a higher rate of muscle 
dysmorphia when compared with other exercise types and non-exercisers. We also 
hypothesized that females would have a higher incidence of disordered eating, while males 
would have a higher drive for size, including a higher self-perceived ideal body weight and 
increased rate of muscle dysmorphia. 
 
METHODS 
 
Participants 
The exercise group (n = 54) was recruited at the university’s recreation center, while the non-
exercise group (n = 58) was recruited at the university’s student union. After voluntarily 
expressing interest in the study, informed consent was obtained. The university’s institutional 
review board approved the study. A power analysis was conducted using G*Power 3.1 
statistical software (University of Kiel, Germany) for a difference between two independent 
means (7). Parameters included an α = 0.05, a power of 0.80, a medium effect size of 0.5, and a 
large effect size of 0.8. The total sample size required to detect a medium effect was 128 (64 per 
group), with 52 (26 per group) participants needed to detect a large effect. 
 
Individuals who reported ≥ 150 minutes of exercise per week were categorized as “exercisers,” 
while those reporting < 150 minutes of exercise were categorized as “non-exercisers.” Exercisers 
were further grouped based on their primary mode of exercise. Individuals reporting 50% or 
more of their time spent in aerobic, anaerobic, or flexibility activities were considered a 
predominant exerciser of that specific type (e.g., an individual reporting 140 minutes of aerobic, 
30 minutes of anaerobic, and 30 minutes of flexibility activities would be classified as aerobic-
predominant based on 70% of time spent in aerobic activities). Individuals reporting less than 
50% of exercise minutes in a single activity were classified as having a “mixed” exercise type 
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(e.g., an individual reporting 80 minutes of aerobic, 60 minutes of anaerobic, and 60 minutes of 
flexibility activities would be classified as mixed based on 40%, 30%, and 30% of time spent in 
aerobic, anaerobic, and flexibility activities, respectively). Exclusions (n = 19) were based on 
reported exercise status not matching weekly reported exercise minutes (e.g., reported exerciser 
engaging in < 150 minutes of exercise per week). Participants received a cell phone car charger 
as an incentive for their participation in the project. 
 
Protocol 
A three-part survey was administered. This included: 1) Eating Attitudes Test (EAT-26) 
questionnaire to assess degree of disordered eating (8), 2) Muscle Dysmorphic Disorder 
Inventory (MDDI) questionnaire to assess degree of muscle dysmorphia (10), and 3) a 
demographic and physical activity questionnaire to assess sex, age, height, weight (current, 
highest, lowest, and ideal), primary mode(s) (aerobic, anaerobic, flexibility, mixed, or none), and 
amount of exercise. The survey was delivered online via iPad using Qualtrics (Provo, UT). 
 
The EAT-26 (8) is a self-report survey that includes 26 questions to assess behaviors and 
thoughts consistent with eating disorders. Subscales include dieting, bulimia and food 
preoccupation, and oral control. EAT-26 has been validated using DSM-defined criteria for 
disordered eating (18). Total scores on the EAT-26 range from 0 (low) to 80 (high). Subscale 
scores range from 0 to 39 for dieting, 0 to 18 for bulimia and food preoccupation, and 0 to 21 for 
oral control. In the original scoring method, total scores greater than 20 indicated eating disorder 
risk based on dieting, weight, and problematic eating concerns (8). However, new research 
indicates a more appropriate cut-off score of 11 or greater (23), which was implemented in this 
study. 
 
The MDDI (10) is a self-report survey that includes 13 questions to assess body image 
disturbance. Subscales include drive for size, appearance intolerance, and functional 
impairment. The MDDI has been evaluated and found to be reliable and valid (10). Total scores 
on the MDDI range from 13 (low) to 65 (high). Subscales scores range from 0 to 25 for drive for 
size and 0 to 20 for both appearance intolerance and functional impairment. Total scores greater 
than 39 are indicative of muscle dysmorphia (30) and were used as the cut-off in this study. 
 
Statistical Analysis 
IBM SPSS Statistics for Windows Version 24.0 (Armonk, NY) was used to evaluate the data. 
Between sex differences were assessed by t-tests, while differences in exercise type were 
assessed using analysis of variance (ANOVA) with the Bonferroni correction. These statistical 
methods were used to discern if a relationship existed between A) exercise type and disordered 
eating, B) exercise type and muscle dysmorphia, C) sex and disordered eating, and D) sex and 
muscle dysmorphia. A p-value of < 0.05 was used to determine statistical significance. P-values 
between 0.05 and 0.10 were considered trends worthy of further investigation. Eta squared (η2) 
values were used to evaluate effect size (small = 0.01 to 0.05, medium = 0.06 to 0.13, large = 0.14 
or more). 
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RESULTS 
 
Demographics 
Participant characteristics by sex and exercise type are displayed in Table 1. As expected, males 
had greater current, highest, and lowest adult weights and greater self-perceived ideal body 
weight (p < 0.001 for all). Males participated in more total (p = 0.002) and anaerobic exercise 
minutes (p < 0.001) than females. Males and females did not vary in age, body mass index (BMI), 
and aerobic- and flexibility-based exercise minutes (p = 0.194, 0.800, 0.883, and 0.227, 
respectively). Three participants did not specify sex. These participants are represented in 
overall demographics and were included in exercise type comparisons. As shown in Table 1, 
effect sizes were small for age, BMI, and flexibility minutes (η2 = 0.010-0.025); medium for total 
and anaerobic exercise minutes (η2 = 0.096-0.138); and high for current, highest, lowest, and ideal 
weight (η2 = 0.187-0.451). 
 
One-way ANOVA revealed significant differences in age, weight, and exercise minutes based 
on predominant exercise type. BMI did not vary based on exercise type (p = 0.571). After using 
the Bonferroni method to correct for multiple comparisons, significant differences remained for 
age, weight, and exercise minutes. Mixed exercisers tended to be older than non-exercisers (p = 
0.054). Current, highest, and lowest weight was greater in anaerobic-predominant than non-
exercisers (p = 0.031, 0.025, and 0.002, respectively). Self-perceived ideal weight was greater in 
anaerobic-predominant exercisers than non-exercisers (p < 0.001) and tended to be greater 
compared to mixed exercisers (p = 0.058). As predicted, total exercise minutes were significantly 
greater in all exercise groups (i.e., aerobic-predominant, anaerobic-predominant, and mixed) 
compared to non-exercisers (p < 0.001 for all). Aerobic-predominant and mixed exercisers spent 
significantly more time engaging in aerobic activity compared to anaerobic-predominant 
exercisers and non-exercisers (p < 0.001 for all). Similarly, anaerobic-predominant exercisers 
spent significantly more time engaging in anaerobic activity than all the other groups (p < 0.001 
vs. aerobic-predominant exercisers, 0.002 vs. mixed exercisers, and < 0.001 vs. non-exercisers). 
Additionally, anaerobic-predominant exercisers participated in more aerobic exercise minutes 
than non-exercisers (p < 0.001). Mixed exercisers spent more time in anaerobic and flexibility 
activities than non-exercisers (p < 0.001 for both), as well as more time in flexibility activities 
than anaerobic-predominant exercisers (p = 0.006). As shown in Table 1, effect sizes were small 
for BMI (η2 = 0.027); medium for age and current, highest, and lowest weight (η2 = 0.071-0.110); 
and high for ideal weight and total, aerobic, anaerobic, and flexibility exercise minutes (η2 = 
0.198-0.645).  
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Table 1. Participant characteristics by sex and exercise type. 

 
Overall 

(n = 112) 
Female 
(n = 62) 

Male  
(n = 47) P-value η2 

Aerobic 
(n = 8) 

Anaerobic 
(n = 35) 

Mixed 
(n = 11) 

None 
(n = 58) P-value η2 

 
Age  
(yrs) 

21.2 
± 4.8 

21.6 
± 6.2 

20.5 
± 2.1 0.194  

0.020 
 

23.5 
± 6.5 

20.9 
± 2.0 

24.6 
± 11.7 

20.4 
± 3.3 

0.032 
* 

0.079 
† 

BMI 
(kg/m2) 

 
25.0 
± 4.6 

25.1 
± 4.7 

24.8 
± 4.5 0.800  

0.010 
 

25.2 
± 5.3 

25.5 
± 3.8 

26.2 
± 4.6 

24.5 
± 4.9 

0.571 
 

0.027 
 

Weight            
Current 
(lbs) 

162.6 
± 36.3 

148.0 
± 30.0 

179.7 
± 35.1 

< 0.001 
* 

0.199 
† 

163.6 
± 45.7 

175.9 
± 38.0 

163.3 
± 37.6 

154.2 
± 32.0 

0.048 
* 

0.071 
† 

Highest 
(lbs) 

 
172.7 
± 42.4 

156.7 
± 33.4 

190.6 
± 43.7 

< 0.001 
* 

0.187 
† 

176.5 
± 55.8 

188.9 
± 46.0 

169.2 
± 42.0 

163.1 
± 35.7 

0.038 
* 

0.077 
† 

Lowest 
(lbs) 

 
147.8 
± 32.2 

134.9 
± 25.2 

163.6 
± 33.8 

< 0.001 
* 

0.200 
† 

147.3 
± 38.4 

163.1 
± 33.3 

146.1 
± 31.2 

139.0 
± 28.1 

0.006 
* 

0.110 
† 

Ideal  
(lbs) 

 
155.0 
± 35.5 

133.4 
± 21.7 

180.6 
± 30.4 

< 0.001 
* 

0.451 
† 

156.3 
± 43.2 

177.4 
± 39.5 

148.1 
± 29.2 

142.3 
± 25.5 

< 0.001 
* 

0.198 
† 

Exercise            
Total  
(min) 

231.6 
± 259.3 

161.1 
± 191.1 

325.2 
± 305.1 

0.002 
* 

0.096 
† 

350.5 
± 166.1 

452.7 
± 206.0 

470.0 
± 278.2 

36.5 
± 83.7 

< 0.001 
* 

0.624 
† 

Aerobic 
(min) 

65.0 
± 82.5 

64.5 
± 79.3 

 
66.9 

± 89.2 0.883  
0.002 

 
220.0 
± 86.4 

73.9 
± 39.3 

182.3 
± 113.6 

15.9 
± 24.9 

< 0.001 
* 

0.644 
† 

Anaerobic 
(min) 

 
138.8 

± 190.0 
74.5 

± 109.5 
222.2 

± 234.9 
< 0.001 

* 
0.138 

† 
86.3 

± 94.6 
347.9 

± 190.2 
199.1 

± 100.4 
8.4 

± 25.5 
< 0.001 

* 
0.645 

† 

Flexibility 
(min) 

 
27.8 

± 53.8 
22.0 

± 33.7 
36.0 

± 72.8 0.227  
0.025 

 
44.3 

± 39.6 
31.0 

± 25.9 
88.6 

± 98.9 
12.1 

± 48.1 
< 0.001 

* 
0.279 

† 
Mean ± SD. * Indicates p < 0.05. † Indicates medium (0.06-0.13) to large (≥ 0.14) effect sizes. 3 participants did not 
specify sex. Aerobic-predominant exercisers engaged in ≥ 150 minutes of exercise per week with ≥ 50% of time 
spent in aerobic activities. Aerobic-predominant exercisers engaged in ≥ 150 minutes of exercise per week with ≥ 
50% of time spent in aerobic activities. Anaerobic-predominant exercisers engaged in ≥ 150 minutes of exercise 
per week with ≥ 50% of time spent in anaerobic activities. Mixed exercisers engaged in ≥ 150 minutes of exercise 
per week with < 50% of time spent in aerobic, anaerobic, and flexibility activities. None or non-exercisers reported 
< 150 minutes of exercise per week. 
 
Disordered Eating 
Disordered eating was exhibited in 25.9% of undergraduates. Table 2 shows EAT-26 total and 
subscale scores based on sex and predominant exercise type. Females had higher EAT-26 total 
and dieting subscale scores (p = 0.033 and 0.022, respectively). Bulimia and food preoccupation 
and oral control subscales did not differ between sexes (p = 0.130 and 0.921, respectively). As 
shown in Table 2, effect sizes were small for EAT-26 total, dieting subscale, and bulimia and 
food preoccupation subscale scores (η2 = 0.024-0.051). 
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One-way ANOVA revealed significant differences in EAT-26 total and all subscale scores based 
on exercise type. After using the Bonferroni method to correct for multiple comparisons, 
significant differences remained for EAT-26 total score (p = 0.002), as well as dieting and bulimia 
and food preoccupation subscale scores (p = 0.015 and 0.040, respectively), which were all higher 
in aerobic-predominant compared to anaerobic-predominant exercisers. Differences in oral 
control between exercise types were not significant after Bonferroni correction (p = 0.163 for 
aerobic- vs. anaerobic-predominant exercisers; 0.275 for aerobic-predominant vs. mixed 
exercisers; 0.110 for anaerobic-predominant exercisers vs. non-exercisers; 0.503 for mixed 
exercisers vs. non-exercisers; 1.000 for aerobic-predominant exercisers vs. non-exercisers and 
anaerobic-predominant exercisers vs. mixed exercisers). As shown in Table 2, effect sizes were 
medium for EAT-26 total and all subscale scores (η2 = 0.089-0.133). 
 
Muscle Dysmorphia 
Muscle dysmorphia was exhibited in 7.1% of undergraduates. Table 2 shows MDDI total and 
subscale scores based on sex and predominant exercise type. Males had higher MDDI total (p = 
0.043) and drive for size subscale (p < 0.001) scores, while females scored higher on the 
appearance intolerance subscale (p < 0.001). Functional impairment subscale scores did not 
differ between sexes (p = 0.171). As shown in Table 2, effect sizes were small for MDDI total and 
functional impairment subscale scores (η2 = 0.022-0.032), and high for drive for size and 
appearance intolerance subscale scores (η2 = 0.203-0.345). 
 
Aerobic- and anaerobic-predominant exercisers had higher MDDI total (p = 0.001 and < 0.001, 
respectively) and functional impairment (p < 0.001 for both) subscale scores than non-exercisers. 
MDDI drive for size and appearance intolerance subscale scores were significantly higher in 
anaerobic-predominant exercisers than non-exercisers (p < 0.001 for both). Functional 
impairment subscale scores were significantly higher in all exercise groups compared to non-
exercisers (p < 0.001 for aerobic- and anaerobic-predominant, 0.010 for mixed exercisers). As 
shown in Table 2, effect sizes were medium for MDDI appearance intolerance subscale score (η2 

= 0.125), and high for MDDI total, drive for size subscale, and functional impairment subscale 
scores (η2 = 0.024-0.051).
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Table 2. EAT-26 and MDDI scores by sex and exercise type. 

 
Overall  
(n = 111 

- 112) 

Female 
(n = 61 

- 62) 

Male 
(n = 46 

- 47) P-value 
 
η2 

Aerobic 
(n = 7  

- 8) 

Anaerobic 
(n = 34  

- 35) 

Mixed 
(n = 
11) 

None 
(n = 57  

- 58) P-value 
 
η2 

EAT-26 Total a 
7.9 

± 7.5 
9.2 

± 8.3 
6.1 

± 6.0 

 
0.033 

* 
0.045 

 
15.6 

± 14.1 
5.1 

± 5.0 
7.4 

± 5.6 
8.5 

± 7.1 
0.002 

* 
0.133 

† 

 
Dieting 

 
4.9 

± 5.2 

 
5.9 

± 5.6 

 
3.6 

± 4.4 

 
0.022 

* 

 
0.051 

 
9.6 

± 9.1 
3.5 

± 4.1 
6.1 

± 4.7 
4.9 

± 4.9 
0.020 

* 
0.094 

† 
 
Bulimia & Food 
Preoccupation 

 
1.3 

± 2.6 

 
1.6 

± 3.0 

 
0.9 

± 1.7 
 

0.130  

 
0.024 

 

 
3.3 

± 5.0 

 
0.6 

± 1.1 

 
0.4 

± 0.9 
1.6 

± 2.8 
0.017 

* 
0.091 

† 

 
Oral Control 

 
1.7 

± 2.0 

 
1.7 

± 2.0 

 
1.6 

± 2.0 
 

0.921  

 
0.000 

 

 
2.8 

± 2.4 

 
1.0 

± 1.3 

 
0.9 

± 2.1 
2.0 

± 2.2 
0.024 

* 
0.089 

† 
            

MDDI Total b 
29.1 
± 7.8 

27.8 
± 6.5 

30.8 
± 9.0 

0.043 
* 

0.032 
 

35.5 
± 11.1 

33.0 
± 7.0 

30.5 
± 6.3 

25.6 
± 6.1 

< 0.001 
* 

0.250 
† 

Drive for Size 

 
10.8 
± 4.9 

 
8.2 

± 3.1 

 
14.1 
± 5.0 

< 0.001 
* 

0.345 
† 

 
12.3 
± 6.5 

 
13.8 
± 4.7 

 
9.9 

± 4.4 
9.0 

± 3.9 
< 0.001 

* 
0.204 

† 

Appearance 
Intolerance 

 
10.4 
± 4.4 

 
12.1 
± 4.4 

 
8.3 

± 3.4 
< 0.001 

* 
0.203 

† 

 
12.4 
± 7.0 

 
8.3 

± 3.2 

 
11.8 
± 3.9 

11.1 
± 4.3 

0.006 
* 

0.125 
† 

Functional 
Impairment 

7.9 
± 3.9 

7.4 
± 3.7 

8.4 
± 4.0 0.171  

0.022 
 

 
10.9 
± 4.8 

 
10.8 
± 3.4 

 
8.8 

± 2.8 
5.6 

± 2.5 
< 0.001 

* 
0.415 

† 
Mean ± SD. * Indicates p < 0.05. † Indicates medium (0.06 - 0.13) to large (≥ 0.14) effect sizes. 3 people did not specify 
sex. Ranges in the sample size indicate sections where EAT-26 or MDDI questions were not answered by 
participants. Aerobic-predominant exercisers engaged in ≥ 150 minutes of exercise per week with ≥ 50% of time 
spent in aerobic activities. Aerobic-predominant exercisers engaged in ≥ 150 minutes of exercise per week with ≥ 
50% of time spent in aerobic activities. Anaerobic-predominant exercisers engaged in ≥ 150 minutes of exercise per 
week with ≥ 50% of time spent in anaerobic activities. Mixed exercisers engaged in ≥ 150 minutes of exercise per 
week with < 50% of time spent in aerobic, anaerobic, and flexibility activities. None or non-exercisers reported < 
150 minutes of exercise per week. 
a EAT-26 total scores ranged from 0 (minimum) to 80 (maximum). Possible subscales scores ranged from 0 to 39 for 
dieting, 0 to 18 for bulimia and food preoccupation, and 0 to 21 for oral control. 
b MDDI total scores ranged from 0 (minimum) to 65 (maximum). Possible subscale scores ranged from 0 to 25 for 
drive for size and 0 to 20 for both appearance intolerance and functional impairment. 
 
DISCUSSION 
 
This study sought to evaluate the prevalence of disordered eating and muscle dysmorphia in 
college students who engage in at least 150 minutes of regular exercise per week and those who 
do not. Specifically, differences in these conditions between sex (male vs. female) and primary 
exercise type (aerobic-predominant, anaerobic-predominant, flexibility-predominant, mixed vs. 
none) were characterized. As hypothesized, the present study found that males had a higher 
self-perceived ideal body weight than females. This finding is similar to previous research, 
indicating males’ preference for a larger, more muscular physique compared to females who 
desire a smaller, thinner body (9). Males in this study engaged in more anaerobic activities than 
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females, but total aerobic and flexibility minutes between sexes did not significantly vary. These 
results indicate that males exercise for a greater amount of time than females, when combining 
aerobic, anaerobic, and flexibility exercise minutes. 
 
Aligning with previous research (2, 14), this study found an increased risk for disordered eating 
in females and muscle dysmorphia in males. Males expressed a greater desire to be bigger 
compared to females, as their drive for size subscale scores were higher. Previous studies found 
that men feel the need to gain weight and become heavier, whereas women oppose this notion 
(1). Again, this corresponds to the media’s popular depiction of what defines an “ideal” male 
and female body. 
 
Much variability was found between exercise types. Anaerobic-predominant exercisers 
expressed the greatest current, highest, lowest, and self-perceived ideal body weight in 
comparison to other groups. This is likely due to a focus on gaining muscle mass and power 
through these types of workouts. Additionally, the anaerobic group engaged in not only more 
total anaerobic exercise minutes, but also more total aerobic exercise minutes compared to non-
exercisers. These findings suggest that predominantly anaerobic exercisers spent the most total 
time exercising compared to all other groups. As predicted, mixed exercisers expressed the most 
balanced workout schedule. 
 
Aerobic-predominant exercisers expressed the highest risk for disordered eating in this study. 
As previously mentioned, this could be a result of aerobic activities’ focus on burning calories 
and losing weight, much like the mentality of patients with eating disorders (5). Interestingly, 
both aerobic and anaerobic exercisers were identified to be at an increased risk for muscle 
dysmorphia. This is a novel finding, as most research has focused on muscle dysmorphia in 
weightlifters and body builders (22, 29, 30). In fact, functional impairment scores were higher in 
all exercise groups compared to non-exercisers. This finding indicates that all types of regular 
exercise may change how an individual prioritizes daily activities and may reach a level that 
could be considered disordered. 
 
Taken together, non-exercisers were largely unaffected by disordered eating and muscle 
dysmorphia. A previous study found a positive correlation between self-objectification and 
frequency of working out at the gym (26). Thus, the more an exerciser visited the gym, the more 
negatively they felt about their bodies. Similarly, it has been previously noted that it is not 
uncommon to find pathological behaviors amongst regular gym goers (27). In fact, individuals 
who engage in regular physical activity tend to pay extra attention to their body shapes, eating, 
and exercise habits (13). This suggests that abstaining from exercise could help prevent distorted 
body image and the possible resulting conditions of disordered eating and muscle dysmorphia. 
However, this should be interpreted with caution since exercising is part of a healthy lifestyle 
and most people do not even meet exercise recommendations. 
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Limitations: Several limitations must be noted. This study has low generalizability to the general 
population since a college-aged sample was used. Additionally, the university where the sample 
was drawn from consists of predominantly white, middle class individuals, creating a lack of 
demographic diversity. Measures, including time spent engaging in specific activities, were self-
reported, creating the possibility of inaccurate results. Furthermore, this study only had 
participants evaluate their total exercise minutes rather than total physical activity minutes. 
Participants were not asked to characterize exercise intensity (e.g., moderate, high), or instructed 
to include lifestyle activities (e.g., parking farther away, taking stairs). This could have led to 
active individuals being excluded from the exerciser group. Also, this study was not powered 
to detect a small effect size. Using an α = 0.05 and a power of 0.80, a total sample size of 788 (394 
per group) participants would have been required to detect an effect size of 0.2. Finally, there 
was a lack of flexibility predominant-exercisers so levels of disordered eating and muscle 
dysmorphia in this group could not be assessed. 
 
Implications: This study found that both aerobic and anaerobic exercisers are at an increased 
risk for muscle dysmorphia, which is a novel finding. Future research should focus on 
expanding the current knowledge on the prevalence of disordered eating and muscle 
dysmorphia in all individuals who regularly exercise, not just college students. Since this is the 
first study identifying muscle dysmorphia in aerobic exercisers, more studies should be 
conducted looking specifically at this population. 
 
Conclusions: Overall, disordered eating was found in over a quarter of undergraduate 
participants, and muscle dysmorphia was exhibited in approximately seven percent. A higher 
degree of disordered eating and muscle dysmorphia was found in exercisers, which warrants 
early detection and treatment screenings in this group of individuals. This study is noteworthy 
because it identifies that all regular exercisers are at a greater risk for muscle dysmorphia when 
compared with non-exercisers. Furthermore, results from this study support the need for 
appropriate resources for those suffering from these disorders. This could come in the form of 
hiring a part-time or full-time registered dietitian onto the recreational sports center’s staff. It 
may also be beneficial for college gyms to advertise additional resources for mental health, such 
as free psychological counseling for students. 
 
ACKNOWLEDGEMENTS 
 
The authors have no conflicts of interest to disclose. This study was funded through the Center 
for Undergraduate Research and Scholarship at Bowling Green State University.  



Int J Exerc Sci 12(4): 989-1000, 2019 

International Journal of Exercise Science                                                          http://www.intjexersci.com 
999 

REFERENCES 
 
1. Abell SC, Richards MH. The relationship between body shape satisfaction and self-esteem: An investigation of 
gender and class differences. J Youth Adolesc 25(5): 691-703, 1996. 
 
2. American Dietetic Association. Position of the American Dietetic Association: Nutrition intervention in the 
treatment of anorexia nervosa, bulimia nervosa, and other eating disorders. J Am Diet Assoc 106(12): 2073-2082, 
2006. 
 
3. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th ed. Arlington, VA: 
American Psychiatric Association; 2013. 
 
4. Baghurst T, Lirgg C. Characteristics of muscle dysmorphia in male football, weight training, and competitive 
natural and non-natural bodybuilding samples. Body Image 6(3): 221-227, 2009. 
 
5. Calogero RM, Pedrotty KN. The practice and process of healthy exercise: An investigation of the treatment of 
exercise abuse in women with eating disorders. Eat Disord 12(4): 273-291, 2004. 
 
6. Douglas KA, Collins JL, Warren C, Kann L, Gold R, Clayton S, Ross JG, Kolbe LJ. Results from the 1995 National 
College Health Risk Behavior Survey. J Am Coll Health. 46(2): 55-67, 1997. 
 
7. Faul F, Erdfelder E, Lang AG, Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, 
behavioral, and biomedical sciences. Behav Res Methods. 39: 175-191, 2007.  
 
8. Garner DM, Olmsted MP, Bohr Y, Garfinkel PE. The Eating Attitudes Test: Psychometric features and clinical 
correlates. Psychol Med 12(4): 871-878, 1982. 
 
9. Hausenblas HA, Brewer BW, Van Raalte JL. Self-presentation and exercise. J Appl Sport Psychol 16(1): 3-18, 2004. 
 
10. Hildebrandt T, Langenbucher J, Schlundt DG. Muscularity concerns among men: Development of attitudinal 
and perceptual measures. Body Image 1(2): 169-181, 2004. 
 
11. Kaminski PL, Woodruff E. Male body dissatisfaction and the growing concerns about muscle dysmorphia. 
SCAN's Pulse, 29(1): 6-8, 2010. 
 
12. Leit RA, Gray JJ, Pope HG. The media's representation of the ideal male body: A cause for muscle dysmorphia? 
Int J Eat Disord 31(3): 334-338, 2002. 
 
13. Lejoyeux M, Avril M, Richoux C, Embouazza H, Nivoli F. Prevalence of exercise dependence and other 
behavioral addictions among clients of a Parisian fitness room. Compr Psychiatry 49(4): 353-358, 2008. 
 
14. Leone JE, Sedory EJ, Gray KA. Recognition and treatment of muscle dysmorphia and related body image 
disorders. J Athl Train 40(4): 352, 2005. 
 
15. Limbers CA, Cohen LA, Gray BA. Eating disorders in adolescent and young adult males: Prevalence, diagnosis, 
and treatment strategies. Adolesc Health Med Ther. 9: 111-116, 2018. 
 
16. MacNeill LP, Best LA. Perceived current and ideal body size in female undergraduates. Eat Behav 18: 71-75, 
2015. 
 
17. Markula P, Yiannakis A, Melnick M. Firm but shapely, fit but sexy, strong but thin: The postmodern aerobicizing 
female bodies. Sociol Sport J. 237-258, 1995. 
 



Int J Exerc Sci 12(4): 989-1000, 2019 

International Journal of Exercise Science                                                          http://www.intjexersci.com 
1000 

18. Mintz LB, O'Halloran MS. The Eating Attitudes Test: Validation with DSM-IV eating disorder criteria. J Pers 
Assess. 74(3): 489-503, 2000.  
 
19. Mountjoy M, Sundgot-Borgen JK, Burke LM, Ackerman KE, Blauwet C, Constantini N, Lebrun C, Lundy B, 
Melin AK, Meyer NL, Sherman RT. IOC consensus statement on Relative Energy Deficiency in Sport (RED-S): 2018 
update. Br J Sports Med. 52(11): 687-697, 2018.  
 
20. Murray SB, Rieger E, Touyz SW, De la Garza García L. Muscle dysmorphia and the DSM-V conundrum: Where 
does it belong? A review paper. Int J Eat Disord 43(6): 483-491, 2010. 
 
21. National Association of Anorexia Nervosa and Related Disorders. (2015). Eating disorders statistics. Available 
online: http://www.anad.org/get-information/about-eating-disorders/eating-disorders-statistics/. 
 
22. Nieuwoudt JE, Zhou S, Coutts RA, Booker R. Symptoms of muscle dysmorphia, body dysmorphic disorder, 
and eating disorders in a nonclinical population of adult male weightlifters in Australia. J Strength Cond Res 29(5): 
1406-1414, 2015. 
 
23. Orbitello B, Ciano R, Corsaro M, Rocco PL, Taboga C, Tonutti L, Armellini M, Balestrieri M. The EAT-26 as 
screening instrument for clinical nutrition unit attenders. Int J Obes 30(6): 977, 2006. 
 
24. Piercy KL, Troiano RP, Ballard RM, et al. The Physical Activity Guidelines for Americans. J Am Med Assoc 
320(19): 2020-2028, 2018. 
 
25. Pope HG, Gruber AJ, Choi P, Olivardia R, Phillips KA. Muscle dysmorphia: An underrecognized form of body 
dysmorphic disorder. Psychosomatics 38(6): 548-557, 1997.  
 
26. Prichard I, Tiggemann M. Objectification in fitness centers: Self-objectification, body dissatisfaction, and 
disordered eating in aerobic instructors and aerobic participants. Sex Roles 53: 19-28, 2005. 
 
27. Robertson N, Vohora R. Fitness vs. fatness: Implicit bias towards obesity among fitness professionals and 
regular exercisers. Psychol Sport Exerc 9(4): 547-557, 2008. 
 
28. Solenberger SE. Exercise and eating disorders: A 3-year inpatient hospital record analysis. Eat Behav 2(2): 151-
168, 2001. 
 
29. Thomas LS, Tod DA, Lavallee DE. Variability in muscle dysmorphia symptoms: The influence of weight 
training. J Strength Cond Res. 25(3): 846-851, 2011. 
 
30. Williams J. Muscle dysmorphia, body dissatisfaction, and eating attitudes in collegiate-male amateur 
weightlifters (Doctoral dissertation, Oklahoma State University), 2013. 
 
31. World Health Organization. Physical activity. Global strategy on diet, physical activity, and health. 2011. 
Available online: https://www.who.int/dietphysicalactivity/pa/en/. 
 


