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Abstract

Worry, the core component of generalized anxiety disorder, is associated with disordered eating. 

However, it is unclear whether worry is a precursor to disordered eating or whether worry is a 

consequence of disordered eating (or both). The current study tested if worry prospectively 

predicted disordered eating symptoms and vice-versa across six months. Young adult women (N = 

300) completed a measure of worry and disordered eating at Time 1, and two months and six 

months later. A prospective path model utilizing structural equation modeling investigated if worry 

predicted disordered eating (and vice-versa). Worry prospectively predicted drive for thinness 

across both two and six months while controlling for previous levels of worry. In the opposite 

direction, drive for thinness did not predict worry over time. There were no prospective 

relationships between worry and bulimia or body dissatisfaction. Therefore, interventions focusing 

on decreasing worry could be effective in preventing and treating excessive concerns about 

thinness and their associated impairment.
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1. Introduction

Anxiety disorders are highly comorbid with eating disorders (Bulik, Sullivan, Fear, & Joyce, 

1997; Godart, Flament, Lecrubier, & Jeammet, 2000; Kaye et al., 2004), with anxiety 

disorders typically predating the onset of eating disorders (Bulik et al., 1997; Godart et al., 

2000; Kaye et al., 2004; Swinbourne & Touyz, 2007). However, most of the existing 

research examining the relationship between anxiety disorders and eating disorders is 

retrospective (e.g., Bulik et al., 1997; Godart et al., 2000; Kaye et al., 2004). To our 

knowledge, there have been only two studies examining prospective relationships between 

anxiety and eating disorders (Buckner, Silgado, & Lewinsohn, 2010; Zaider, Johnson, & 

Cockell, 2002). However, these two prospective studies have reported conflicting findings, 

likely because the temporal relations between anxiety and eating disorder vary depending on 

which anxiety disorder and eating disorder are examined (Buckner et al., 2010). Although 

there is burgeoning literature examining the comorbidity between dimensions underlying 

eating disorders and anxiety disorders (Altman & Shankman, 2009; Halmi et al., 2005; 

Levinson et al., 2013; Levinson & Rodebaugh, 2012; Milos, Spindler, Ruggiero, Klaghofer, 

& Schnyder, 2002; Morgan, Wolfe, Metzger, & Jimerson, 2007), there is little literature 

addressing the comorbidity between generalized anxiety disorder (GAD) and eating 

disorders specifically. GAD is an anxiety disorder characterized by excessive worry 

(American Psychiatric Association, 2013). Prevalence research shows that GAD is highly 

comorbid with eating disorders, with lifetime prevalence ranging from 13–55% in bulimia 

nervosa (BN) and 13–49% in anorexia nervosa (AN) (Garfinkel et al., 1995; Godart et al., 

2003; Kaye et al., 2004; Pallister & Waller, 2008; Schwalberg, Barlow, Alger, & Howard, 

1992; Swinbourne & Touyz, 2007).

Despite high levels of comorbidity between GAD and the eating disorders, few studies have 

examined the temporal sequence between GAD and eating disorders, and the research that 

does exist has produced mixed findings and has mostly relied on patient retrospective reports 

(e.g., Godart et al., 2003; Schwalberg et al., 1992). Only one study has examined the 

prospective relationship between GAD and eating disorders, and results showed that GAD 

was associated with increased prevalence of BN and binge eating disorder (BED) in 

adolescents over time (Zaider et al., 2002). However, it is unclear if GAD symptoms 

prospectively predict restrictive symptoms, as no study has examined the prospective 

relationship between GAD or its core dimensions and underlying core dimensions of AN 

(e.g., drive for thinness). Prospective research is needed to clarify the temporal relation 

between GAD and eating disorders and to test if there are aspects of GAD that specifically 

predict certain dimensional aspects of disordered eating (e.g., drive for thinness, bulimia, 

body dissatisfaction).

Additionally, the prospective research to date has focused primarily on categorical 

diagnoses, rather than underlying dimensions. Clearly, there is a need to elucidate temporal 

sequences not only between specific anxiety disorders and specific eating disorders, but also 

between dimensions of anxiety (e.g., worry) and disordered eating (e.g., drive for thinness). 

This idea is consistent with initiatives from the Research Domain Criteria (Insel et al., 

2010). One of the core cognitive symptoms of GAD is worry. Worry is conceptualized as 

negative thoughts or fears regarding negative events that may occur in the future (Borkovec, 
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Ray, & Stober, 1998). Existing research suggests that individuals with an eating disorder 

diagnosis endorse higher levels of worry than controls and that higher levels of worry are 

associated with eating disorder symptoms in this population (Sassaroli et al., 2005; Startup 

et al., 2013; Sternheim et al., 2012). A closer read of this literature suggests that worry might 

be more strongly related to behaviors and cognitions characteristic of AN more so than BN. 

Specifically, some literature suggests that worry is more closely related to an AN diagnosis 

than to a BN diagnosis (Sternheim et al., 2012) and to characteristics more commonly 

associated with AN, such as drive for thinness, than to characteristics more commonly 

associated with BN, such as bulimic symptoms (Sassaroli et al., 2005).

Overall, the literature suggests that worry is associated with a diagnosis of an eating disorder 

and disordered eating symptoms. However, all of the studies reviewed above have been 

limited to cross-sectional designs. It is necessary to examine the relation between disordered 

eating and worry longitudinally in order to understand how the relationships between worry 

and disordered eating develop and maintain themselves across time. The current study tested 

the prospective relations between worry and disordered eating symptoms in women college 

students. Women college students are at high risk for developing disordered eating 

pathology (Delinsky & Wilson, 2008; Striegel-Moore, Silberstein, Frensch, & Rodin, 1989), 

with one study reporting that 12.9% of college women are at high risk for disordered eating 

(Reinking & Alexander, 2005). The high risk for disordered eating in college students makes 

them an excellent sample for the purpose of this study (e.g., they are at risk, yet still exhibit 

a full range of scores thus preventing restriction of range) (Pearson, 1903; Thorndike, 1949). 

Study hypotheses were that (a) worry would significantly prospectively predict disordered 

eating symptoms and (b) indicators of disordered eating would not prospectively predict 

worry, as anxiety disorders typically precede the development of eating disorders (Bulik et 

al., 1997; Godart et al., 2000; Kaye et al., 2004).

2. Materials and Methods

2.1 Participants

Undergraduate women recruited from the Washington University subject pool were invited 

to participate in this longitudinal study for either course credit (during Time 1) or a chance 

to win a gift card (during Time 2). All individuals who were female and could speak and 

read English were eligible for participation. Three-hundred women undergraduate students 

enrolled in the study. Participants’ median age was 18.00 (SD = 1.05; Range = 17 – 23). All 

participants gave informed consent.

2.2 Measures

The Eating Disorder Inventory-2 (EDI-2; Garner, 1991)—The EDI-2 is a 91-item 

self-report questionnaire that measures core features associated with AN and BN, and is 

considered one of the gold standard measures of eating disorder psychopathology. The 

EDI-2 consists of eleven subscales, three of which were utilized in this study: (1) drive for 

thinness, (2) bulimia, and (3) body dissatisfaction. The drive for thinness subscale reflects a 

desire to lose weight and a fear of weight gain, and is a core feature of AN, although also 

relevant to other eating disorders (Bruch, 1973; Garner, Olmsted, & Polivy, 1983). The 
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bulimia subscale indicates a tendency towards episodes of bingeing and purging (Garner et 

al., 1983). The body dissatisfaction subscale reflects disturbances in body image (Garner et 

al., 1983). The factor structure, reliability and validity of the EDI-2 has been demonstrated 

in clinical and non-clinical samples (Eberenz & Gleaves, 1994; Spillane, Boerner, Anderson, 

& Smith, 2004; Thiel & Paul, 2006). In the current study, internal consistencies were 

adequate (αs = 0.76 – 0.90).

The Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & 
Borkovec, 1990)—The PSWQ is a self-report questionnaire that measures worry. The 

PSWQ has been demonstrated to be valid and reliable in clinical and non-clinical samples 

(Meyer et al., 1990), and is considered to be a gold standard measure of worry. Eleven items 

were included in the current study, as research has shown that the elimination of certain 

PSWQ items results in higher validity, reliability, and a stronger factor structure in young 

adult samples (Hopko et al., 2003). In the current study, internal consistencies were excellent 

(αs = 0.96).

2.3 Procedures

Participants completed all the measures listed above at baseline (Time 1), two months (Time 

2), and six months (Time 3). Missing data were estimated (see procedures below) allowing 

data from all 300 participants to be used. Participants who completed the second and third 

session did not differ on any measure from participants who did not. All study materials and 

procedures were reviewed and approved by the Institutional Review Board at Washington 

University in St. Louis. Data from this study have been utilized to create a measure of fear of 

food, but this work does not overlap with the data presented in the current study (Levinson 

& Byrne, 2015).

2.4 Statistical Analysis

Mplus Version 7.1 (Muthen & Muthen, 1998–2012) was used for all analyses. The MLR 

estimator, an Mplus option for maximum likelihood estimation with robust standard errors, 

was used to report standardized path estimates. MLR was used because it is robust to 

potential non-normal data and is able to estimate missing data efficiently (Muthen & 

Muthen, 1998–2012). Model fit was evaluated using the comparative fit index (CFI) 

(Bentler, 1990), the Tucker-Lewis incremental fit index (TLI) (Tucker & Lewis, 1973), the 

root mean square error of approximation (RMSEA) (Steiger & Lind, 1980), and the 

standardized root mean square residual (SRMR) (Jöreskog & Sörbom, 1981). For the CFI 

and TLI, values above or equal to .90 were considered adequate and above or equal to .95 

were considered very good (Hu & Bentler, 1999). For the RMSEA and SRMR, values below 

or equal to .08 were considered adequate and below or equal to .05 were considered very 

good (Hu & Bentler, 1999).

Three prospective three-wave models with each of the disordered eating outcomes (drive for 

thinness, bulimia, and body dissatisfaction) and worry spanning from initial assessment 

(Time 1) to two months later (Time 2) to six months later (Time 3) were tested. All models 

were adjusted for baseline levels of the outcome variable. The paths from Time 1 to Time 2 

to Time 3 were constrained to increase power and because there was no reason to believe 
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that Time 1 to Time 2 should differ from Time 2 to Time 3. All missing data for Time 2 and 

Time 3 were efficiently estimated because the MLR estimator was used.

3. Results

3.1 Participant Characteristics

Three-hundred undergraduate women completed all the previously stated measures at 

baseline (Time 1). The majority of the participants were in their first year of college (n = 

164; 57.1%); 27.9% (n = 80) second year, 8% (n = 23) third year, 6.3% (n = 18) fourth year, 

and 0.7% (n = 2) fifth year of college. Two months later (Time 2), participants (n = 274; 

91.3%) returned for a second session, and six months later, participants (n = 190; 63.3%) 

completed a third session online. The majority of the participants (n = 182, 60.7%) were 

Caucasian; 27.3% (n = 82) Asian, 4.0% Black (n = 12), 2.7% (n = 8) Hispanic, 5.0% (n = 

15) multi-racial, and 1 participant reported ethnicity as not listed. Participants’ median BMI 

was 21.21 (SD = 3.08; Range = 16.04 – 34.43).

3.2 Structural Equation Models

Model 1. Drive for Thinness—Time 1, Time 2, and Time 3 worry and drive for thinness 

were included in the first model. Model fit was very good (CFI = 0.99, TLI = 0.99, RMSEA 

= 0.05, SRMR = 0.03). As can be seen in Figure 1, worry prospectively predicted drive for 

thinness across all time-points, but not vice-versa.

Model 2. Bulimia—Time 1, Time 2 and, Time 3 worry and bulimia were included in the 

second model. Model fit was very good (CFI = 1.00, TLI = 1.00, RMSEA = 0.00, SRMR = 

0.02). Worry did not predict bulimia prospectively (bs = 0.05, ps = 0.13 – 0.14), nor did 

bulimia predict worry prospectively (bs = 0.01, ps = 0.84).

Model 3. Body Dissatisfaction—Time 1, Time 2, and Time 3 worry and body 

dissatisfaction were included in the third model. Model fit was adequate (CFI = 0.97, TLI = 

0.96, RMSEA = 0.09, SRMR = 0.04). Worry did not predict body dissatisfaction 

prospectively (bs = 0.00, ps = 0.95), nor did body dissatisfaction predict worry prospectively 

(bs = 0.00, ps = 0.99).

4. Discussion

Worry predicted drive for thinness while controlling for previous levels of drive for thinness 

across six months. In contrast, disordered eating did not predict future worry in this study, 

and worry did not prospectively predict bulimia and body dissatisfaction. These findings 

suggest that, over time, the relationship between worry and disordered eating may be more 

closely related to dimensions associated with AN than to characteristics more closely 

associated with BN. These findings also suggest that disordered eating does not elevate the 

risk for worry, rather, worry might elevate the risk for drive for thinness specifically.

Consistent with previous retrospective research (Bulik et al., 1997; Godart et al., 2000; Kaye 

et al., 2004), results from this prospective study suggest that worry may be a precursor to 

symptoms of disordered eating such as drive for thinness, rather than a consequence of 
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disordered eating. This finding adds to the literature testing if anxiety disorders/anxiety 

symptoms precede eating disorders, typically follow, or appear simultaneously with eating 

disorders (Buckner et al., 2010; Bulik et al., 1997; Godart et al., 2003, 2000; Kaye et al., 

2004). Findings from this study suggest that worry, a core cognitive component of anxiety, 

may lead to later concerns about thinness.

Why might worry lead to concerns about thinness? It may be that worry about other more 

general aspects may develop into worry specifically about being thin over time. The study 

sample consisted of participants who were at the beginning of a semester in college, many in 

their very first semester of college, which is a stressful transition period. Furthermore, this 

time period is typically associated with weight gain (Delinsky & Wilson, 2008), which 

might have enhanced worries about thinness. This heightened stress and fear of weight gain 

might serve as a catalyst propelling individuals, who were predisposed to worry in general, 

to worry specifically about thinness. In the current sample, the participant median age was 

18-years old, which is a high-risk period for the development of an eating disorder (Halmi, 

Casper, Eckert, Goldberg, & Davis, 1979) and a time where the participants may begin to 

have specific worries about their weight. Of course, this theory needs to be tested further in 

future research.

One additional possible explanation for why general worry might lead to disordered eating is 

that disordered eating may serve to regulate general anxiety or worry. Various theories 

propose that individuals with eating disorders engage in eating disorder behaviors (e.g. 

restricting, exercising) to change their emotional experiences (Wildes, Ringham, & Marcus, 

2010), and that engaging in eating disordered behaviors may allow individuals with AN to 

avoid experiencing negative emotions (Schmidt & Treasure, 2006; Wildes et al., 2010). It 

may be that individuals predisposed to worry in general use worries about thinness 

specifically as a way to avoid more general worries (or to possibly preoccupy themselves 

with a specific, possible controllable, worry). Taken with findings from the current study, 

this research suggests that worrying about thinness could possibly serve as a distraction from 

anxiety experienced from worries characteristic of GAD, such as family, relationships, or 

career. Of course this theory is tentative, and future research is needed to identify the 

mechanisms that lead from worry to drive for thinness across time.

The prospective relation between worry and drive for thinness is concerning because drive 

for thinness is associated with disordered eating patterns, psychosomatic symptoms, and 

psychological distress (Keski-Rahkonen et al., 2005). Furthermore drive for thinness is a 

core feature of AN and is also relevant to other eating disorders (Bruch, 1973; Garner et al., 

1983). Findings from this study add to other research which has found that worry is 

associated with multiple forms of psychopathology, including post-traumatic stress disorder, 

depression, and paranoia, although the domains of worry may vary among these disorders 

(Freeman et al., 2013; Ladouceur et al., 1999; Starcevic, 1995). Additionally, findings from 

this study add to the hypothesis that worry is a transdiagnostic process which may contribute 

to various psychological disorders (Ehring & Watkins, 2008; Harvey, 2004; McEvoy, 

Watson, Watkins, & Nathan, 2013). It is possible that targeting worry could possibly 

decrease both GAD and disordered eating, as well as other comorbid disorders.
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In contrast, worry did not prospectively predict bulimia and body dissatisfaction. This 

finding is in line with previous research that suggests that worry is more strongly correlated 

to behaviors and cognitions characteristic of AN more so than BN (Sassaroli et al., 2005; 

Sternheim et al., 2012). The lack of prospective relationship between worry and bulimia, as 

well as body dissatisfaction, may be because worry about general aspects develops into 

worry specifically about being thin over time, but does not translate into binging and purging 

behaviors or body image disturbance.

Several limitations of the current study should be considered. First, the time course was brief 

(six-months). Future research should test these hypotheses over a longer time course. 

Second, the sample consisted of college-aged women. Research shows that worry predicts 

drive for thinness in college, but future research should-determine whether these findings 

translate to younger adolescents, as research shows that the age of onset of AN peaks at 18 

years (the average age of the study sample), as well as 14 ½ years (Halmi et al., 1979). 

Third, other potential correlates (e.g., neuroticism, stress) were not included. Future research 

should integrate multiple risk factors to create a comprehensive prospective model of eating 

disorder and anxiety risk. Fourth, the study relied on an unselected sample of 

undergraduates. Therefore, the findings are limited in their ability to inform the nature of 

these relationships in clinical samples. No definite conclusions about the influence of worry 

on AN specifically can be made, as the sample was non-clinical and drive for thinness, 

although a core feature of AN, is also relevant to other eating disorders.

If findings from this study are replicated, future research should investigate the mechanisms 

by which worry leads to drive for thinness. Future prevention research should also 

investigate whether decreasing general worry can prevent eating disorders. This research 

could lead to clinical interventions targeting worry as an adjunct treatment for eating 

disorders. For example, future clinical trials could examine the effectiveness of adding 

components targeting worry to improve current cognitive-behavioral treatments for AN. 

Pathological worry has been successfully targeted in individuals with GAD using cognitive-

behavioral treatment (Covin, Ouimet, Seeds, & Dozois, 2008). A substantial portion of 

individuals who undergo cognitive-behavioral treatment for AN fail to fully recover (Pike, 

Walsh, Vitousek, Wilson, & Bauer, 2003), and adding a component targeting worry could 

potentially help improve current cognitive-behavioral treatments for AN.

4.1 Conclusion

In conclusion, we found that worry prospectively predicts drive for thinness, but that 

disordered eating does not predict worry over time. These findings are an important step 

towards understanding how anxiety and worry contribute to disordered eating across time.
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Highlights

• We tested prospective associations between worry and disordered 

eating pathology.

• Worry predicted drive for thinness across six months.

• Drive for thinness did not predict worry over time.

• Worry did not predict bulimia and body dissatisfaction over time.

• These findings help to elucidate how worry contributes to disordered 

eating.
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Figure 1. 
A three-wave prospective model of worry and drive for thinness. Solid lines indicate 

significant relationships; dashed lines indicate non-significant relationships. Autoregressive 

parameters are shown in gray to ease interpretation. Time 1 = initial assessment point;

Time 2 = measures collected two months after Time 1; Time 3 = measures collected six 

months after Time 1. DT = drive for thinness. *** p < 0.001.
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