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Abstract

Objective—There is growing interest in the role of emotion regulation in anorexia nervosa (AN). 

Although anxiety is also hypothesized to impact symptoms of AN, little is known about how 

emotion regulation, anxiety, and eating disorder symptoms interact in AN. In this study, we 

examined the associations between emotion regulation, anxiety, and eating disorder symptom 

severity in AN.

Methods—Questionnaires and interviews assessing emotion regulation difficulties, anxiety, 

eating disorder symptoms, and eating disorder-related clinical impairment were collected from 

group of underweight individuals with AN (n = 59) at admission to inpatient treatment. 

Hierarchical linear regressions were used to examine the associations of emotion regulation 

difficulties, anxiety, and the interaction of these constructs with eating disorder symptoms and 

eating disorder-related clinical impairment.

Results—Emotion regulation difficulties were significantly positively associated with eating 

disorder symptoms and related clinical impairment only when anxiety levels were low and anxiety 

was significantly positively associated with eating disorder symptoms and related clinical 

impairment only when emotion regulation problems were not elevated.

Conclusions—This study adds to a growing literature suggesting that emotion regulation 

deficits are associated with eating disorder symptoms in AN. Certain individuals with AN may 

especially benefit from a focus on developing emotion regulation skills in the acute stages of 

illness.
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1. Introduction

Despite recent advancements, the psychological processes associated with Anorexia 

Nervosa (AN) remain poorly understood and, therefore, effective treatments for the disorder 

continue to be ellusive1,2. Treatments developed out of traditional cognitive behavioral 

models of eating disorders have been demonstrated to be of limited efficacy in treating 

individuals with AN1,3. As such, within recent years researchers have been attempting to 

develop novel models by which to understand the phenomenology of AN.

One such model is that proposed by Haynos and Fruzzetti4, which posits the central role of 

emotion regulation deficits in AN. According to this model, individuals with AN experience 

deficits in the ability to identify, understand, and modulate emotions, which results in an 

experience of emotions as overwhelming or unmanageable. Consequently, individuals with 

AN rely on disordered eating to regulate their affective state by reducing negative affect 

and/or increasing positive affect. Thus, the model proposes that disordered eating is 

maintained through reinforcement associated with momentary alterations in emotional 

states. In line with this hypothesis, studies have found that individuals with AN have more 

difficulties with emotion regulation than healthy controls and similar emotion regulation 

difficulties as individuals with and mood, anxiety, and personality disorders 5–10. Studies 

using ecological momentary assessment have found that changes in negative affect 

frequently precede restrictive eating and excessive exercise for individuals with AN11, 

suggesting that these behaviors may function to manage aversive emotional experiences. 

Finally, research suggests that emotion regulation abilities do not significantly improve with 

traditional inpatient treatment for AN12 and that emotion regulation deficits following 

treatment for AN are associated with long-term perpetuation of disordered eating13, 

potentially explaining the failure of traditional cognitive behavioral treatments for AN.

Although there is growing evidence supporting the idea that emotion regulation difficulties 

affect eating disorder symptoms in AN, few studies have examined the relationship between 

emotion regulation and other putative processes related to AN. There is concurrently 

increasing interest in the role that anxiety plays in influencing AN symptomology14,15. It has 

been suggested that individuals who develop AN have elevated levels of anxiety resulting 

from a dysfunctional serotonin system, and that restrictive eating serves to reduce baseline 

levels of anxiety to a more manageable level16. Though there is considerable overlap 

between anxiety and emotion regulation models, anxiety models differ from that outlined by 

Haynos and Fruzzetti4 in two main ways: 1) They place primacy on anxiety as the sole (or 

main) problematic emotional experience in AN, rather than identifying a wide array of 

problematic emotional experiences as relevant to AN; 2) They place emphasis on an 

elevated baseline level of anxiety as the primary problem associated with disordered eating, 

while emotion regulation theories suggest the inability to effectively regulate emotion, rather 

than the emotion itself, as the primary concern.
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The relationship between emotion regulation problems and anxiety among individuals with 

AN has rarely been explored; therefore, it is unclear how much emotion regulation 

difficulties contribute uniquely to eating disorder symptoms and clinical impairment caused 

by these symptoms, independent of anxiety concerns. One study found that both anxiety and 

emotion lability uniquely predicted eating disorder symptoms in an AN sample, however 

only emotion lability specifically predicted restrictive eating, suggesting an independent 

contribution of emotion regulation difficulties to disordered eating17. However, more 

research is needed to determine the degree to which emotion regulation difficulties exert 

influence on eating disorder severity that is not solely attributable to the impact of elevated 

baseline anxiety. Additionally, the interaction between anxiety and emotion regulation on 

eating disorder severity in AN has not been explored. Thus, it remains unclear whether these 

processes independently contribute to eating disorder pathology or whether they interact in 

nuanced ways to affect eating disorder symptoms (e.g., individuals with AN who have 

higher anxiety are more vulnerable to consequences of emotional dysregulation).

In this study we examined the association between emotion regulation, anxiety, and the 

interaction of these variables, with two indictors of eating disorder severity (i.e., eating 

disorder symptom severity and eating disorder-related clinical impairment) among 

individuals with AN. These associations were examined at admission to inpatient eating 

disorder treatment, at which time patients were in the acute stage of illness and underweight. 

The main hypotheses were as follows:

1. Emotion regulation difficulties would be significantly positively associated with 

eating disorder symptoms and clinical impairment, even after controlling for 

anxiety and relevant covariates.

2. There would be an additive effect of emotion regulation difficulties and anxiety on 

eating disorder symptoms and clinical impairment. High levels of both emotion 

regulation difficulties and anxiety would be associated with the greatest problem 

severity, while low levels of both would be associated with the lowest problem 

severity.

3. Emotion regulation difficulties would moderate the relationship between anxiety 

and eating disorder symptoms and clinical impairment. Anxiety would have a 

significant positive association with eating disorder symptoms and impairment 

when emotion regulation difficulties were elevated, but not when emotion 

regulation concerns were lower. It was theorized that poor emotion regulation 

would make individuals with AN more vulnerable to the impact of anxiety on 

eating disorder severity4.

2. Methods

2.1 Participants

Participants were individuals with AN ≥ 18 years old (n = 63) consecutively admitted to an 

inpatient eating disorder treatment program over a three-year period. A power analysis 

conducted using G-Power software18 was conducted to determine whether this sample size 

was adequate, assuming an alpha level of 0.05 and sufficient power (80%) to detect a large 
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effect size (f2 = 0.35) with seven predictor variables. Power analysis suggested that the 

sample size in this study (n = 64) exceeded the minimum suggested sample size (n = 49). 

Diagnosis of AN was established by the Structured Clinical Interview for DSM-IV (SCID-

I)19. Participants completed questionnaires at inpatient admission. Procedures were 

approved by an institutional review board and participants provided informed consent for 

the use of assessment data for research purposes.

2.2 Measures

2.2.1 Independent variables—The Difficulties in Emotion Regulation Scale (DERS)20 

was used to examine problems with emotion regulation. The DERS is a 36-item scale 

developed to assess multiple facets of emotion regulation, including abilities to identify, 

differentiate, and accept emotional experiences, engage in goal-directed behavior and inhibit 

impulsive behavior in the context of negative emotion, and use effective emotion 

modulation strategies. Total scores range from 36 to 180. There are no standardized clinical 

cutoffs for this measure, however prior research suggests that the clinical range on the 

DERS total score varies from averages of approximately 80 to 1278,21. The DERS has been 

shown to have high internal consistency and test-retest reliability, and good predictive and 

construct validity20.

The Beck Anxiety Inventory (BAI)22 was used to capture cognitive and somatic symptoms 

of anxiety. BAI total scores range from 0 to 63. The following clinical cutoffs have been 

established for the BAI: 0–7 (minimal anxiety), 8–15 (mild anxiety), 16–25 (moderate 

anxiety), 26+ (severe anxiety). The psychometrics of the BAI are well established22.

2.2.2 Dependent variables—The Eating Disorder Examination, Edition 16.0D (EDE)23 

was used to measure eating disorder symptoms. This interview assesses eating disorder 

symptoms primarily over the past month, and includes the following subscales: 1) Restraint 

subscale (attempts to restrict eating); 2) Eating Concern subscale (eating preoccupations and 

concerns); 3) Shape Concern subscale (distress regarding body shape); 4) Weight Concern 

subscale (distress regarding body weight). The average of these subscales forms a Global 

EDE score, which we used as an outcome variable in this study. Higher scores represent 

greater eating disorder severity. The EDE is considered the gold-standard assessment for 

disordered eating and the psychometrics of this measure are well-established.23

The Clinical Impairment Assessment (CIA)24 was created to assess the severity of 

functional impairment due to eating disorder symptoms along domains of mood, self-

perception, interpersonal relationships, and work functioning. The CIA is a 16-item 

questionnaire measure, with total scores ranging from 0 to 48, such that higher scores reflect 

greater impairment. A score of 16 is considered the clinical cutoff for eating disorder status. 

Though the CIA is a newer measure, a recent study suggests that the CIA is a reliable and 

valid measure of eating disorder related clinical impairment25.

2.2.3 Covariates—Covariates included patients’ self-reported age, BMI (calculated from 

measured height and weight at admission), diagnostic subtype (i.e., restricting or binge 

eating/purging subtype) obtained by the SCID-I 19 and the Beck Depression Inventory-II 
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(BDI-II)26. The BDI-II is a 21-item measure, with higher scores indicating higher depression 

severity. The psychometrics of the BDI-II are well established 26.

2.3 Data analysis

Two hierarchical linear regressions were conducted. For both dependent variables (EDE 

global score and CIA score), the regression model building steps were as follows:

1. First step: DERS and BAI score as predictors

2. Second step: DERS, BAI scores, and DERS x BAI interaction as predictors

3. Third step: DERS, BAI scores, DERS x BAI interaction, and covariates (age, BMI, 

diagnostic subtype, and BDI-II scores) as predictors

Simple slope analyses were used to further understand the nature of the interaction effects 

between DERS x BAI on EDE and CIA scores. This was done by rerunning the regressions 

as described above with scores for the DERS and BAI that were calculated at one standard 

deviation above and below the mean scores, and examining the effects of high and low 

levels of one variable (e.g., DERS score) on the significance and effect size of the 

association between the other variable (e.g., BAI score) and the dependent variables. This 

allowed more thorough characterization of the relationship between the independent 

variables in their association with the dependent variables without altering the original 

regression equations. At admission, DERS high and low cutoffs were 87.69 and 138.03 

respectively and BAI high and low cutoffs were 12.97 and 34.69.

Assumptions regarding linearity, independence of errors, and homoscedasticity were met for 

all linear regressions. All predictor variables were centered to reduce multicollinearity. Four 

multivariate outliers were identified based on the criteria of at least two of the following: 

standardized residual score > 3, Cook’s distance above critical cutoff according to standard 

calculations, and leverage values above the critical cutoff according to standard calculations. 

Outliers were removed listwise, resulting in a final sample of n = 59.

3. Results

3.1 Participants

The sample was 97% female with an average age of 25.88 (SD = 6.35) years, and an average 

BMI of 15.87 (SD = 1.47) kg/m2. Forty-one percent were diagnosed with AN-R. DERS and 

BAI scores were moderately positively correlated, r(59) = .534, p < .001.

3.2 Eating Disorder Symptoms

Regression results are summarized in Table 1. In the first model, including both emotion 

regulation and anxiety as predictors of eating disorder symptoms, the DERS was the only 

significant predictor, with greater emotion regulation problems associated with more eating 

disorder symptoms. However, in the final model that included covariates and the DERS x 

BAI interaction term, DERS scores were no longer significantly associated with eating 

disorder symptoms, but the DERS x BAI interaction was a significant predictor of eating 

disorder symptoms.
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To understand the nature of this DERS x BAI interaction on eating disorder symptoms, 

simple slope analyses were conducted. As highlighted in Figure 1, DERS scores were 

significantly positively associated with EDE scores when anxiety levels were low (β = .453, 

SE = .009, p = .021), but not when anxiety was high (β = −.052, SE = .008, p = .764). 

Similarly, BAI scores were significantly positively related to EDE scores when emotion 

regulation problems were low (β = .392, SE = .021, p = .043), but not when emotion 

regulation concerns were high (β = −.112, SE = .019, p = .518).

3.3 Eating Disorder-Related Clinical Impairment

In the first model including both emotion regulation and anxiety as predictors of clinical 

impairment, only the DERS was a significant predictor, such that greater emotion regulation 

problems were associated with more clinical impairment from eating disorder symptoms. 

However, after adding the DERS x BAI interaction term to the model, both the DERS and 

the interaction term were significantly associated with clinical impairment. This finding held 

after controlling for covariates.

To further characterize the nature of the DERS x BAI interaction on clinical impairment, 

simple slope analyses were conducted. As highlighted in Figure 2, we found the same 

pattern of findings with the CIA as with the EDE. At admission, DERS scores were 

significantly positively related to eating disorder-related clinical impairment when anxiety 

levels were low (β = .742, SE = .052, p < .001), but not when anxiety was high (β = .166, SE 

= .047, p = .342), and BAI scores were significantly positively related to CIA scores when 

emotion regulation problems were low (β = .476, SE = .119, p = .016), but not high, (β = −.

099, SE = .109, p = .573).

In sum, the simple slope analyses suggest that emotion regulation difficulties were 

associated with eating disorder symptoms and related clinical impairment only when anxiety 

was low and anxiety symptoms were only associated with eating disorder symptoms and 

clinical impairment when emotion regulation difficulties were not elevated.

4. Discussion

In this study, we examined the relationship between emotion regulation difficulties, anxiety, 

and eating disorder symptom severity and eating disorder-related clinical impairment among 

underweight inpatients with AN. In line with hypotheses, emotion regulation concerns were 

significantly associated with eating disorder symptoms and clinical impairment, even after 

accounting for anxiety and other relevant covariates. However, the moderation effect of 

emotion regulation on the relationship between anxiety and eating disorder severity was 

different than anticipated. Greater difficulty regulating emotions was significantly associated 

with greater eating disorder symptoms and clinical impairment only when symptoms of 

anxiety were milder. Similarly, higher anxiety was only significantly associated with greater 

eating disorder symptoms and clinical impairment when emotion regulation problems were 

lesser. This suggests that anxiety and emotion regulation have independent associations with 

eating disorder symptoms and clinical impairment during the acute phase of the illness.
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There are two important implications of these findings. First, these findings suggest that 

emotion regulation problems are not simply secondary to anxiety in AN and, therefore, 

emotion regulation difficulties are independently related to on eating disorder symptoms and 

impairment during acute stages of AN. In fact, in the regression models in this study, 

emotion regulation concerns were more strongly associated with eating disorder severity 

compared to anxiety, suggesting that emotion regulation difficulties may be particularly 

relevant to eating disorder symptoms and clinical impairment in acute stages of illness.

Second, these findings suggest that theories positing the importance of emotion regulation4, 

as well as those emphasizing anxiety14,15, during acute stages of AN are likely both valid, 

but may be identifying two different processes that may be associated with symptom 

expression among underweight individuals with AN. The data indicate that in the acute 

stages of AN, problems appropriately managing emotions may be more highly associated 

with eating disorder symptoms and impairment for some individuals, while high, but stable 

levels of anxiety may be more highly associated with eating disorder behavior for others. 

This suggests a potential benefit of assessing patients’ emotion regulation abilities and 

anxiety levels when presenting to treatment in order to tailor treatment to focus on either 

emotion regulation strategies or reducing/tolerating anxiety, depending on which seems 

more elevated for a particular patient.

This study has several strengths. The sample was entirely underweight and acutely ill, and 

therefore more likely to accurately capture the phenomenology of AN, as compared to less 

acute samples. Further, we investigated theory-based models using gold-standard assessment 

instruments, allowing for greater clarity regarding putative processes involved in AN. 

However, the study must also be considered in the context of its limitations. Though the 

assessments used in this study are well validated and widely used, they relied heavily on 

self-report, which can introduce biases. Further, because all measures were collected at the 

same time, we cannot assume directionality of associations detected in this study. Finally, 

because the sample consisted of acutely ill adult inpatients, it remains unclear whether these 

results would generalize to adolescent, outpatient, or less acute samples. Therefore, future 

studies ought to investigate the relationship between emotion regulation deficits, anxiety, 

and eating disorder and other clinical symptoms across multiple assessment points and 

patient groups, and using diverse assessment tools.

5. Conclusions

There is a growing interest in targeting emotion regulation difficulties in the treatment of 

AN27,28. The results of this study suggest that a treatment focus on enhancing emotion 

regulation abilities is likely be beneficial to at least some individuals with AN during illness. 

More research is needed to further understand the independent roles anxiety and emotion 

regulation play in the maintenance of eating disorder symptoms and to identify whether 

there are subtypes of individuals with AN who are most likely to benefit from an emotion 

regulation focus in treatment.
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Figure 1. 
Interaction effect between Difficulty in Emotion Regulation Scale (DERS) and Beck 

Anxiety Inventory (BAI) scores on Eating Disorder Examination (EDE) global scores 

among individuals with anorexia nervosa (n = 59)
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Figure 2. 
Interaction effect between Difficulty in Emotion Regulation Scale (DERS) and Beck 

Anxiety Inventory (BAI) scores on Clinical Impairment Assessment (CIA) scores among 

individuals with anorexia nervosa (n = 59)
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