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Abstract

Objective—To examine associations among pathological motivations for exercise with eating 

disorder (ED) specific health-related quality of life (HRQOL).

Method—Survey data assessing ED severity (i.e., Eating Disorder Diagnostic Survey), ED 

specific HRQOL (i.e., Eating Disorders Quality of Life Instrument), and pathological motivations 

for exercise (i.e., Exercise Dependence Scale) were collected from female students (N = 387) at 

seven universities throughout the United States. Regression analyses were conducted to examine 

the associations among exercise dependence, ED-specific HRQOL and ED severity, and the 

interaction of exercise dependence and ED severity on HRQOL scores.

Results—The overall model examining the impact of ED severity and exercise dependence 

(independent variables) on HRQOL (dependent variable) was significant and explained 16.1% of 

the variance in HRQOL scores. Additionally, the main effects for ED severity and exercise 

dependence and the interaction among ED severity and exercise dependence were significant, 

suggesting that the combined effects of ED severity and exercise dependence significantly impacts 

HRQOL.

Discussion—Our results suggest that pathological motivations for exercise may exacerbate ED’s 

detrimental impact on HRQOL. Our results offer one possible insight into why exercise may be 

associated with deleterious effects on ED HRQOL. Future research is needed to elucidate the 

relationship among psychological aspects of exercise, ED, and HRQOL.
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Disease specific health-related quality of life (HRQOL) represents a disease or condition’s 

impact on the overall and specific areas of an individual’s health and well-being, yet it is 

often overlooked as an outcome when examining the impact of psychiatric disorders. Recent 

*Correspondence to: Dr. Brian Cook, Neuropsychiatric Research Institute, Clinical Research, 120 8th St South, Fargo, North Dakota, 
United States, 58103. BrianCookPhD@gmail.com. 

HHS Public Access
Author manuscript
Int J Eat Disord. Author manuscript; available in PMC 2016 April 25.

Published in final edited form as:
Int J Eat Disord. 2014 April ; 47(3): 268–272. doi:10.1002/eat.22198.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



research on eating disorders (ED) and HRQOL has shown that both clinical and subclinical 

ED individuals have lower levels of HRQOL than normal controls. [1] Furthermore, the 

HRQOL detriments observed in ED are on par with the HRQOL detriments observed in 

other serious disorders (e.g., somatoform disorders, alcohol abuse, diabetes, cancer, & 

pulmonary disorders). [1] If the ED is left untreated HRQOL detriments may persist [2]; 

however, HRQOL improves as a result of ED treatment. [3,4] Thus, identifying behaviors 

that may contribute to the detrimental impact on HRQOL may elucidate potential pathways 

that, if intervened upon, could improve HRQOL.

Exercise is one behavior that is associated with earlier ED onset, more ED symptoms, and 

higher persistence of ED behavior. [5] Specifically, compulsions are one pathological 

motivation for exercise that has been associated with greater ED symptomatology (e.g., EDE 

global severity score, vomiting frequency, and depression). [6] Consequently, the distinction 

between exercise amount and pathological motivations is important in ED. [7,8]. One 

important limitation in synthesizing knowledge from studies that have examined 

pathological motivations for exercise is the use of multiple terms to describe problematic 

patterns of exercise. While compulsive exercise is the preferred term used in the ED 

literature [26], a recent literature review has concluded that terms such as exercise addiction, 

compulsion, and dependence all describe the same phenomenon. [27] Conceptualizing 

problematic exercise as exercise dependence addresses specific compulsive attitudes, 

motives, beliefs, and behaviors that are common to ED. Thus, recent research has shown that 

the detrimental effects of exercise on ED may be mediated by exercise dependence. [9,10] 

Moreover, exercise dependence is associated with detriments in psychological well-being 

and physical/cognitive well-being domains of ED-specific HRQOL. [11]

A recent review of HRQOL in ED concluded that motivations for exercising (e.g., exercise 

dependence) appear to predict HRQOL. [1] Previous research has found significant 

relationships for exercise dependence and psychological aspects of HRQOL on ED 

symptoms, [11] but has failed to investigate the main effects and interaction effect of ED 

severity and exercise dependence on total HRQOL scores. Therefore, continued examination 

of the association between exercise dependence and ED-specific HRQOL is warranted. The 

purpose of this study was to examine the unique and interactive effects of self-reported ED 

severity and exercise dependence on ED specific HRQOL. We hypothesized that ED severity 

will be more strongly associated with reduced HRQOL in individuals with higher levels of 

exercise dependence. [11]

Method

Procedure

All study procedures were reviewed and approved by the Institutional Review Board. 

Participants in this report were from a larger sample [11] examining the relationship between 

exercise, health, and psychological states. Participants were recruited from large lecture style 

classes from seven colleges and universities in the United States through announcements 

regarding a study. After completing the informed consent, the students were given a pen and 

paper survey to complete during class time. The survey took about 15 minutes to complete.
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Participants

Participants were 387 female university students (M age = 20.11, SD = 2.21). For 

educational level, most of the women were sophomores (51.42%), followed by juniors 

(21.19%), seniors (16.54%), freshmen (9.30%), and graduate/professional (1.03%). The 

participants were mostly Caucasian (65.89%) followed by African-American (12.92%), 

Hispanic (8.53%), Asian (8.53%), and others (4.13%). Full threshold (i.e., met all diagnostic 

criteria) and subthreshold (i.e., at least one symptom was of sub-diagnostic severity) ED 

severity assessed by the Eating Disorder Diagnostic Scale [12,13] revealed rates of full 

threshold anorexia nervosa (1.30%), full threshold bulimia nervosa (3.37%), subthreshold 

anorexia nervosa (2.59%), and subthreshold bulimia nervosa (3.89%). Individuals with self-

reported full and subthreshold anorexia nervosa and bulimia nervosa were collapsed into one 

ED group (n = 43) and compared with individuals without a self-reported eating disorder (n 

= 324). Binge eating disorder was excluded from these analyses because physical activity 

prevalence is low and may be uncorrelated with measures of eating disorders and 

psychological functioning in individuals with binge eating disorder. [14,25]

Measures

Demographic Questionnaire—The Demographic Questionnaire assessed the 

participant’s self-reported year in school, age, weight, height, and ethnicity.

Eating Disorder Diagnostic Scale (EDDS)—The EDDS [12,13] was used to determine 

ED symptoms and tentative diagnosis. The EDDS is a brief (i.e., 22 items) and 

psychometrically sound measure for assessing symptoms and diagnostic features of: (a) 

anorexia nervosa; (b) bulimia nervosa; and (c) binge eating disorder. Cronbach's α (alpha) 

was used to determine the scale’s internal consistency and provide an estimate of reliability. 

The EDDS reliability in this study was good (α = .85). The EDDs has shown high agreement 

with clinical interviews for the assessment of anorexia nervosa (κ = .93) and bulimia nervosa 

(κ = .81) [12]

Exercise Dependence Scale (EDS)—The EDS [15] is a 21-item measure assessing the 

physiological and psychological aspects of exercise dependence symptoms. Examples of 

items include: “I am unable to reduce how intense I exercise”; “I exercise to avoid feeling 

tense”; and “I exercise despite persistent physical problems”. Responses to the items are on 

a 6-point Likert scale ranging from 1 (never) to 6 (always). A lower score reveals less 

exercise dependence symptoms. Multiple validation studies and a recent literature review 

have concluded that the psychometric properties of this scale are good [15,16,27]. The EDS 

reliability in this study was excellent (α = .97).

The Eating Disorders Quality of Life Instrument (EDQOL)—The EDQOL [17] 

includes the following subscales: psychological, physical/cognitive, financial, work/school, 

and a total score. The EDQOL is 25 item scale and it is more sensitive to ED-specific 

aspects of HRQOL than generic measures of HRQOL. Subscale and total scores may range 

from 0–4, with a lower score indicating better QOL. The EDQOL reliability in this study 

was excellent (α = .94).
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Leisure-time Exercise Questionnaire (LTEQ)—The LTEQ is a self-report of the 

frequency and duration that an individual engages in strenuous, moderate, and mild bouts of 

exercise during a typical week. [21] Each of the intensity scores are converted into metabolic 

equivalents (METS; [Mild × 3] + [Moderate × 5] + [Strenuous × 9]) and summed to provide 

an estimate of total METS expenditure from exercise for an average week. The LTEQ is a 

valid and psychometrically sound measure that is frequently used to assess exercise 

behavior. The MET values for the LTEQ are based on published reports of its validity 

[21,22], and this measure is considered the gold standard for self-report exercise assessment. 

[23] Consistent with previous research protocols, minutes engaged in mild exercise were not 

used in these analyses, but the category was included in the questionnaire to ensure that 

participants did not report mild exercise minutes in the moderate intensity category. [24]

Statistical Analysis

“First, we centered the EDS scores and calculated an interaction variable for EDS and ED 

status. Next, an ordinary least squares regression (OLS) analyses was used to examine the 

associations among exercise dependence and ED severity on HRQOL. The interaction effect 

was examined because we were particularly interested in examining the moderating 

influence of exercise dependence on the relationship between ED severity and HRQOL.”

Results

ED severity (ED vs nonED) was determined by scores on the EDDS. That is, the EDDS 

algorithm [13] was followed to categorize participants into ED or nonED groups based on 

symptom severity. Therefore, these analyses take into account ED severity. Exercise 

dependence symptoms were measured by the EDS (M = 41.31, SD = 16.90) and ED-specific 

HRQOL was measured by the EDQOL total score (M = 0.40, SD = 0.45). The means and 

standard deviations for the EDS, EDQOL, and LTEQ for the ED and nonED groups are 

reported in table 1. To our knowledge, EDS assessments of ED individuals have not been 

previously reported. Our nonED group’s mean of 40.40 (SD = 15.70) is similar to a mean of 

40.63 (SD = 13.09) that has been reported in a previous study using the EDS to assess a 

nonED college sample [9]. With regards to the EDQOL, the ED group (M = 0.77, SD = 

0.65) in our study reported scores that are in between scores previously reported by ED 

individuals with minor symptom severity (M = 0.53, SD = 0.44) and moderate severity 

symptoms (M = 1.29, SD = 0.54) and the nonED group (M = 0.35, SD = 0.40) in our study 

reported slightly lower scores than previously reported scores in nonED individuals (M = 

0.42, SD = 0.34) [17]. The overall model examining the impact of ED and exercise 

dependence (independent variables) on HRQOL (dependent variable) was significant 

[F(3,374) = 24.92, p < .001] and explained 16.1% of the variance in HRQOL scores (R2 = .

097). ED severity (β = .396, p = .001) as well as higher exercise dependence scores (β = .

231, p = .001) both predicted more HRQOL detriments. (see Figure 1) Additionally, the 

interaction among ED and exercise dependence was significant (β = .187, p = .040) 

suggesting that the combined effects of ED and exercise dependence significantly impacts 

HRQOL. Thus, individuals with ED and higher exercise dependence scores may experience 

more HRQOL detriments as compared to individuals without an ED and with low exercise 

dependence scores.
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Discussion

The purpose of our study was to examine the association among ED, exercise dependence, 

and HRQOL. Consistent with our hypothesis, we found that both ED and exercise 

dependence may impact HRQOL and that ED and exercise dependence also interact to 

further adversely impact HRQOL. These results suggest that pathological motivations for 

exercise may exacerbate the detrimental impact of ED on HRQOL. Thus, our results offer 

insights into why exercise behavior may be associated with deleterious effects on HRQOL in 

ED. [18]

Our finding of an interaction effect among ED and exercise dependence on HRQOL is 

important for at least three reasons. First, understanding of the psychological aspects of 

exercise in ED is limited despite clinical reports and research suggesting that compulsively 

exercising ED individuals present more severe symptomatology [6] and higher persistence 

of ED behavior [5]. Thus, the interaction effect observed in our study indicates that motives 

(i.e., exercise dependence) may detrimentally affect daily functioning/HRQOL particularly 

for those who have an ED. Our finding that exercise dependence in the absence of ED is also 

associated with HRQOL detriments suggests that pathological motivations toward exercise, 

but not exercise amount, may be of interest for further research. [7] Second, our results 

support previous recommendations to also examine psychological aspects of exercise as 

these may be markedly more influential than examining only exercise amount or frequency. 

[7,8, 19] Finally, the use of HRQOL as an outcome variable, rather than the presence of ED 

or ED symptom severity, further describes the scope of impairment associated with exercise 

in ED. Thus, our findings of an interaction between ED and exercise dependence suggests 

that future research examining the impact of psychological aspects of exercise in ED may be 

fruitful.

Our study highlights several areas for future investigation; however, limitations were 

present. First, ED was assessed through a self-report measure in a sample of female college 

students that may not be representative of all variants of ED, allow insights regarding 

exercise dependence and the severity of ED, provide a clinical diagnosis of ED, or allow 

examinations of gender differences. Moreover, validation research has concluded that the 

sensitivity for the EDDS indicates that some individuals with bulimia nervosa may not have 

been identified. [12] Second, our small sample size did not allow for comparisons between 

ED variants. This is important because previous research has demonstrated a wide range of 

compulsive exercise prevalence among ED diagnoses. [5] Finally, our cross-sectional design 

precludes causal inference into the relationships among exercise dependence, ED, and 

HRQOL. Thus, our results should be interpreted with caution.

Our study represents an initial attempt to explore the relationships among exercise motives, 

ED severity, and HRQOL. Our finding of an interaction between ED severity and exercise 

dependence on HRQOL detriment severity suggest that future research is encouraged to 

continue to examine psychological aspects of exercise (i.e., exercise dependence; exercise 

compulsion; obligatory exercise) in ED. [8–10] Moreover, these data were collected as part 

of a larger study that did not assess other relevant ED-related variables (e.g. affect 

comorbidities such as depression and anxiety), nor did we address the effect of exercise 

Cook et al. Page 5

Int J Eat Disord. Author manuscript; available in PMC 2016 April 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



dependence on HRQOL in relation to previous or current ED treatment. Future research is 

encouraged to examine the impact of exercise dependence on ED severity, treatment, and 

possible differences among ED diagnosis. [20] Thus, our results indicate that future research 

is needed to further elucidate the relationship among psychological aspects of exercise, ED, 

and HRQOL.
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Figure 1. Association between exercise dependence and health-related quality of life (HRQOL) 
detriments for eating disorder and no eating disorder groups
Regression lines depict the association of exercise dependence and health-related quality of 

life (HRQOL) detriments. Increased HRQOL scores indicate more detriments. Exercise 

dependence is associated with HRQOL detriments for all groups, but this effect is more 

pronounced when exercise dependences occurs with an eating disorder. The significant 

interaction effect of these regressions indicates that motives (i.e., exercise dependence) may 

detrimentally affect daily functioning/HRQOL, particularly for those who have an ED.
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Table 1

Means (standard deviations) for study measures by group

Measure Eating Disorders
(n=43)

No Eating Disorders
(n=324)

Group
Comparisons*

Exercise Dependence Scale 48.56 (23.46) 40.20 (15.57) p = .03

Eating Disorders Diagnostic Scale 25.67 (15.68) 14.19 (10.38) p < .01

Eating Disorders Quality of Life Instrument 0.77 (0.65) 0.33 (0.39) p < .01

Leisure-time Exercise Questionnaire 33.79 (27.30) 30.59 (23.42) p = .47

*
Independent samples t tests were used to compare eating disorder and no eating disorder groups.
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