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Introduction: Testing ethnic invariance in comorbidity models of social anxiety 
and eating disorders may elucidate if and how certain factors differ among 
ethnicities in creating vulnerability for these disorders 
Method: In the current study, we tested for ethnic invariance between Asian (n = 
82) and European Americans (n = 182) in a cross-sectional and longitudinal 
comorbidity model of social anxiety and eating disorders
Results: We found that maladaptive perfectionism predicted eating disorder 
symptoms and social anxiety in European Americans both cross-sectionally and 
prospectively. In Asians, social appearance anxiety predicted social anxiety and 
eating disorder symptoms cross-sectionally and predicted eating disorder 
symptoms only prospectively
Discussion: Our findings suggest that interventions for social anxiety and eating 
disorders in Asian populations may want to be modified to target social 
appearance anxiety, whereas in European Americans, emphasis may be placed 
on maladaptive perfectionism 

Discussion

•  Social anxiety and eating disorders are highly comorbid (Hudson et al., 2007)
•  One proposed model of social anxiety and eating disorder comorbidity includes 

social appearance anxiety (SAA), high standards, and maladaptive 
perfectionism (Levinson et al., 2013) 
•  SAA is the fear of being negatively evaluated based on one’s appearance
•  Maladaptive perfectionism is the preoccupation over making mistakes which 

leads to critical self-evaluation
•  Little research has investigated ethnic invariance in comorbidity models (Eaton 

et al., 2013) 
•  We are aware of no research testing specifically for ethnic differences in social 

anxiety and eating disorder comorbidity 

•  Two hundred sixty four female participants 
•  n = 182 European Americans
•  n = 82 Asians
•  Median age of 18 (SD = 1.05) 

The Eating Disorder Inventory 2 (Garner, Olmstead, & Polivy, 1983)
•  Total of three main subscales as measure of eating disorder symptoms
•  Good internal consistency and discriminant validity
The Social Appearance Anxiety Scale (Hart et al., 2008)
•  Assesses fear of negative evaluation based on appearance
•  Good internal consistency and high test-retest reliability
•  Example item: I get nervous when talking to people because of the way I look

The Frost Multidimensional Perfectionism Scale (Frost et al., 1990)
•  Thirty five item measure which assesses six dimensions of perfectionism: 

concern over mistakes, parental criticism, parental expectations, personal 
standards, doubts about actions, organization

•  Used composite of parental criticism, parental expectations, doubts about 
actions, and concern over mistakes as measure of maladaptive 
perfectionism
•  Example item: If I fail partly, it is as bad as being a complete failure
•  Used personal standards subscale as measure of high standards
•  Example item: I set higher goals for myself than most people
•  Best factor structure has been found for 2 factors: high standards and 

maladaptive perfectionism
The Social Interaction Anxiety Scale (SIAS) (Mattick & Clarke, 1989)
•  Assesses anxiety related to situations involving social interactions
•  Excellent reliability and good construct validity (Heimberg & Turk, 2002)

Procedure
•  Participants filled out self-report questionnaires at two time points, once at 

baseline (Time 1) and once six months later (Time 2)

•  MLR estimator from the Mplus program Version 7.1 was used to estimate the models 
(Muthén & Muthén, 1998-2014) 

•  Chi-square analyses were conducted on unconstrained and constrained models
•  Significant differences between unconstrained and constrained models indicate 

models vary by ethnicity
•  Model fit was evaluated using the: 

•  Comparative fit index (CFI, Bentler, 1990) and Tucker Lewis Index (TLI, Tucker & 
Lewis, 1973)
•  Values greater than .95 considered excellent

•  Residual Mean Square Error of Approximation (RMSEA, Steiger & Lind, 1980) 
and Standardized Root Mean Square Residual (SRMR, Benter, 1990)
•  Values less than .05 considered excellent

•  Cross-sectional Model Results:
•  Fit for the cross-sectional model (i.e., maladaptive perfectionism, high standards, and 

SAA predicting social anxiety and eating disorders) was poor to good (CFI = .94, TLI 
= .83, RMSEA = .14, SRMR = .07). 

•  A chi-square difference test indicated that there were significant differences between 
a constrained versus unconstrained model, meaning that the models varied by ethnic 
group (χ2 [5] = 27.96, p < .001)

•  In Asians, SAA (b* = 0.57, p < .001) was associated with social anxiety, whereas in 
European Americans, maladaptive perfectionism and SAA (bs* ≥ 0.31, ps < .001) 
were associated with social anxiety

•  In Asians, SAA (b* = 0.48, p < .001) was associated with eating disorders, whereas in 
European Americans, maladaptive perfectionism and SAA (bs* ≥ 0.32, ps < .001) 
were associated with eating disorders

•  Prospective Model Results:
•  Fit for the prospective model (i.e., maladaptive perfectionism, high standards, and 

SAA at baseline predicting social anxiety and eating disorders at six months while 
controlling for social anxiety and eating disorders at baseline) was good (CFI = .93, 
TLI = .82, RMSEA = .10, SRMR = .07)

•  A chi-square difference test indicated that there were significant differences between 
a constrained versus unconstrained model, again suggesting that the model varied by 
ethnicity (χ2 [32] = 359.27, p < .001)

•  See Figure 1 for results of prospective model

•  We found ethnic variance between Asians and European Americans in cross-
sectional and prospective models of social anxiety and eating disorder 
comorbidity
•   Maladaptive perfectionism predicted social anxiety and eating disorder 

symptoms in European Americans both cross-sectionally and prospectively
• High standards also predicted social anxiety prospectively

•  SAA predicted social anxiety and eating disorder symptoms cross-sectionally 
and predicted eating disorder symptoms only prospectively

•  Perfectionism may be more salient predictor in European Americans because of a 
greater emphasis on a perfect body image in Western culture (Bakhshi, 2011)

•  SAA may be more robust predictor in Asians because of greater stress on 
interdependent self-construal in Eastern cultures 

•  Continued evaluation of comorbidity models across diverse populations may lead 
to culturally specific treatments 

•  Interventions for social anxiety and eating disorders may want to target SAA in 
Asian populations and maladaptive perfectionism in European Americans

  Time 1 Time 2

Figure 1. Ethnic variance in a model of social anxiety and eating disorder 
symptoms between Asian and European Americans across six months 

Notes: Autoregressive relationships are black and dashed for clarity; ** p < .01, *p < .
05. All paths were modeled, but for clarity were not depicted in this figure.
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