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Weight-related abuse is defined as verbal or physical maltreatment specific to one’s weight. The Weight-Related
Abuse Questionnaire (WRAQ) is an instrument specifically designed to measure weight-related abuse. The main
goal of this research was to study the factor structure and measurement invariance of the Spanish version of the
WRAQ in a non-clinical and a clinical sample. The clinical sample included 150 participants with obesity (60 %
women) from the (masked for blind review) Hospital. The non-clinical sample included 301 students (79 %
women) from the (masked for blind review) University. Scales to measure weight self-stigma and fear of gaining
weight were used to analyze the convergent validity of the WRAQ. A confirmatory factor analysis showed that a
two-factor model (verbal and physical abuse) was an acceptable fit for the data in both the clinical and non-
clinical samples. Multigroup Confirmatory Factor Analysis revealed scalar measurement invariance by sample
and gender. Cronbach’s alpha coefficients and composite reliability for both samples were found to be good, with
values ranging from 0.83 to 0.96. Fear of gaining weight was correlated to verbal (r = 0.36, p < .01) and physical
(r=0.12, p < .05) abuse, and weight self-stigma was also related to physical (r = 0.21, p < .01) and verbal (r =
0.41, p < .01) abuse. These results suggest that the WRAQ can be used in clinical and non-clinical samples to
assess verbal and physical abuse in both men and women.

1. Introduction with the refinement of interventions and prevention programs.

The Weight-Related Abuse Questionnaire (WRAQ; Salwen &

Weight-related abuse (WRA) may be defined as a “significant verbal
or physical victimization or maltreatment specific to one’s weight”
(Salwen & Hymowitz, 2015, pp. 150-151). Previous studies identified a
relationship between WRA and binge eating, emotional eating, night
eating, and unhealthy weight control behaviors, and suggest that WRA
may play a unique role in the development of disordered eating (Salwen
et al., 2015). Research has also indicated associations between WRA and
weight self-stigma, which implies that WRA may be related to personal
experiences of shame, negative self-evaluations, and perceived
discrimination (Castillo-Luna & Jauregui-Lobera, 2017). Thus,
improving our understanding of WRA can help us better identify in-
dividuals at risk for disordered eating and weight self-stigma and assist

Hymowitz, 2015) is a 15-item questionnaire, originally developed in the
United States with a clinical sample of patients with obesity and a col-
lege sample, that retrospectively assesses the average frequency of
negative weight-related events, including an 8-item verbal abuse (VA)
subscale and 7-item physical abuse (PA) subscale. However, in the
WRAQ development study (Salwen & Hymowitz, 2015), the authors
distinguished between mild VA (6 items) and severe VA (2 items), and
between mild PA (5 items) and severe PA (2 items), suggesting a four-
factor structure, instead of the two-factor model initially proposed.
The WRAQ has been used in Egypt (Ahmed Mokbel et al., 2020) and
Pakistan (Munir & Dawood, 2021). While these studies reported data on
the PA and VA subscales, they did not include factor analysis (neither
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exploratory nor confirmatory) to determine the underlying structure of
the questionnaire. Confirmatory factor analysis is an appropriate pro-
cedure for establishing the factor structure of a scale when there is a
plausible hypothesis about the model (Bollen, 1989). Once the factor
structure is established, factorial invariance (or multiple-group invari-
ance) becomes essential for ensuring valid score comparisons between
different groups. Therefore, these studies underscore the need for
additional psychometric work, including CFA to study the scale’s
dimensionality and an examination of invariance, to ensure meaningful
cross-group comparisons of the WRAQ.

Therefore, the main goal of the current research was to compare a
two-factor model of the WRAQ that distinguished between PA and VA,
and a four-factor model, that differentiated between mild and severe
abuse in both PA and VA (Salwen & Hymowitz, 2015) in samples of
individuals in Spain. In addition, as previous studies suggested higher
WRA endorsement in clinical samples (Salwen & Hymowitz, 2015) we
aimed to analyze the questionnaire’s invariance to demonstrate that the
WRAQ’s structure was equivalent and can be used in both clinical (pa-
tients with obesity) and non-clinical (college students) samples.
Furthermore, given previous research suggesting possible gender dif-
ferences in weight-based stigma (Spahlholz et al., 2016) we wanted to
also test gender invariance of the WRAQ. Finally, to study the construct
validity of the WRAQ, weight self-stigma (Castillo-Luna & Jauregui-
Lobera, 2017) was measured for the clinical sample, and fear of gain-
ing weight (Salwen & Hymowitz, 2015) was assessed for the non-clinical
sample.

2. Method
2.1. Samples

The clinical sample comprised 150 participants (60 % women) from
the (masked for blind review) Spanish Hospital with a mean age of
44.04 years (SD = 13.58). The mean Body Mass Index (BMI) was 43.18
kg/m? (SD = 8.30) with a range between 30.10 and 68.35.

The non-clinical sample was comprised of 301 participants (79 %
women) from the (masked for blind review) Spanish University with a
mean age of 28.04 years (SD = 6.47). The mean BMI was 22.95 kg/m?
(SD = 4.01) with a range between 15.42 and 35.16. For more infor-
mation about the recruitment procedure in both samples, please see
Appendix A.

2.2. Instruments

To measure WRA, the Spanish version of the WRAQ (Salwen &
Hymowitz, 2015) was used in both the clinical and non-clinical samples
(see Appendix B for more information about the adaptation procedure
and the items of the Spanish version of the WRAQ). The WRAQ is a 15-
item self-report measure that retrospectively explores the average fre-
quency of negative experiences related to one’s weight that occurred
prior to the age of 21. It has two subscales: VA (8 items. E.g., “Someone
called you names because of your weight”) and PA (7 items. E.g.,
“Someone grabbed you because of your weight”). These statements were
rated on a 7-point Likert scale ranging from 0 (never) to 6 (more than 20
times per year). Cronbach’s alpha coefficients from three separate
samples included in the original psychometric paper (Salwen & Hymo-
witz, 2015) were found to be good, with values ranging from 0.87 to
0.93 for VA, and from 0.83 to 0.89 for the PA subscale. VA and PA scores
were obtained by averaging the items of VA or PA factors respectively.
Higher scores on VA reflect more verbal aggressions. Higher scores on
PA reflect greater physical aggressions.

To measure weight self-stigma in the clinical sample, the Weight Self-
Stigma Questionnaire (WSSQ) (Lillis et al., 2010; Spanish version:
Magallares et al., 2022) was used. The WSSQ contains 12 items and was
originally designed for use with populations of people with overweight
or obesity (Lillis et al., 2010). The items (e.g., “I became overweight
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because I'm a weak person”) were rated on a 7-point Likert scale from
0 (“strongly disagree”) to 6 (“strongly agree”). Coefficient alpha of the
WSSQ on our clinical sample was 0.80. WSSQ scores were obtained by
averaging the items of the questionnaire. Higher scores on WSSQ reflect
more weight self-stigma.

To measure fear of gaining weight in the non-clinical sample, the
three item Fear of Fat subscale of the Antifat Attitudes test (AFA) was
used (Crandall, 1994; Spanish version: Magallares & Morales, 2014).
This factor of the AFA is usually administered to university students and
allows for identification of people at risk of developing disordered eating
(Magallares, 2012). The items were rated on a 7-point Likert scale from
0 (“strongly disagree™) to 6 (“strongly agree™). An example would be: “I
feel disgusted with myself when I gain weight”. Coefficient alpha of the
Fear of Fat subscale on our non-clinical sample was 0.87. Fear of Fat
scores were obtained by averaging the items of the questionnaire.
Higher scores indicate higher fear of gaining weight.

2.3. Data analysis

Confirmatory Factor Analyses (CFA) were conducted to determine
the factor structure of the questionnaire using the Maximum Likelihood
Estimation with Satorra-Bentler correction. To assess the fit of the
models to the data, several fit indices (Chi-square [Xz], normed Chi-
square [xz/df]), Comparative Fit Index [CFI], and Root Mean Square
Error of Approximation [RMSEA]) were reported. y? values less than
0.05 and normed Chi-square values below 3 indicate an adequate model
fit (Anderson & Gerbing, 1984). CFI values between 0.90 and 0.95
indicate an acceptable model fit, with values greater than 0.95 indi-
cating a close model fit (Hu & Bentler, 1999). Values of RMSEA below
0.08 indicate a fair fit.

Cronbach’s alpha calculations were used to evaluate the internal
consistency of the WRAQ, the questionnaire’s factors and total score.
Cronbach’s alphas above 0.70 can be interpreted as acceptable (Tavakol
& Dennick, 2011). Moreover, Composite Reliability (CR) was also
determined. Experts suggest that CR is a more reliable measurement in
structural equation modeling compared to Cronbach’s alpha, as it relies
on the loadings instead of the observed correlations between the vari-
ables (Brown, 2015). CR values of 0.70 or higher denote good reliability.

This study assessed measurement invariance by sample and by
gender using a Multigroup Confirmatory Factor Analysis (MGCFA),
following the procedure proposed by Vandenberg and Lance (2000) for
model comparisons. The MGCFA procedure involves restricting different
model parameters in a stepwise manner and comparing the resulting
models between groups. We focused on testing configural, metric, scalar
and strict invariance by gradually testing for equal form, equal factor
loadings, equal intercepts, and equal residual variances. A more
restrictive model was only nested if the invariance of the preceding
model held. Invariance was considered to be present if parameter
changes for CFI and RMSEA were no larger than +0.01, following the
criteria suggested by Cheung and Rensvold (2002). Strict invariance is
often very difficult to establish in practice, but scalar invariance (equal
factor loadings and intercepts) is a prerequisite for meaningfully
comparing latent factor means across groups, so this approach allowed
us to determine whether observed group differences were due to true
interindividual differences rather than to differences in how the
construct is being measured across groups.

To analyze the convergent validity of the WRAQ, the relationships
between weight self-stigma (for the clinical sample) and fear of gaining
weight (for the non-clinical sample) were studied using Pearson’s cor-
relations. The CFA and the measurement invariance analyses were
conducted with R (using the package Lavaan) and AMOS 27 Software.
All remaining analyses were performed with SPSS Statistics 27.
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Fig. 1. Two-factor model of the Weight-Related Abuse Questionnaire in both non-clinical and clinical samples.
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Fig. 2. Two-factor model of the Weight-Related Abuse Questionnaire in both men and women.
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Table 1
Descriptive statistics and reliability for non-clinical and clinical samples and for
men and women.

Variable Non-clinical sample Clinical sample

Mean SD o CR Mean SD o CR

Verbal abuse 1.14 1.42 0.92 0.92 1.02 1.13 0.83 0.86

Physical abuse  0.24 0.77 092 092 0.15 0.46 0.89 0.91

Total scale 0.72 1.00 092 096 0.62 0.73 0.85 0.94
Men Women

Verbal abuse 1.13 1.27 090 092 1.09 1.38 091 093
Physical abuse  0.28 087 091 091 0.17 0.58 0.88 0.89
Total scale 0.74 098 093 096 0.66 0.89 092 0.95

Note. CR = Composite reliability. Scores range from 0 (never) to 6 (more than 20
times per year).

3. Results
3.1. Confirmatory factor analysis

Initially, we conducted CFA in both samples to assess the two-factor
and four-factor models. The results of fit indices indicated that the
models were not acceptable. In the non-clinical sample, both the CFI and
the Root Mean Square Error of Approximation (RMSEA) were outside
the recommended range (3% = 234.39, p = .00, CFI = 0.86, RMSEA =
0.14). In the clinical sample, RMSEA exceeded the cutoff value of 0.08,
indicating inadequate fit (x2 =121.31, p = .01, CFI = 0.92, RMSEA =
0.083). Furthermore, when examining the four-factor models, we found
that the correlation between severe physical abuse and mild physical
abuse was very high (0.95 in the clinical sample and 0.80 in the non-
clinical sample). This suggests that it is not appropriate to distinguish
between these factors.

Modification indexes were checked for significant residual correla-
tions that were theoretically meaningful, and as a result, the residuals of
items 14 and 15 were allowed to correlate. The content of items 14
(“Someone hit you because of your weight”) and 15 (“Someone kicked
you because of your weight) was very similar, justifying this correlation
(Gerbing & Anderson, 1984). After these adjustments, all models
improved their fit and appeared to be good.

Regarding the clinical sample, the two-factor model showed good fit
(x® = 110.57, p = .00, y%/df = 1.26, CFI = 0.94, RMSEA = 0.04) and
distinguished between PA and VA, which were moderately correlated (r
= 0.40, p < .01). The four-factor model also showed adequate fit (32 =
104.62, p = .06, y2/df = 1.25, CFI = 0.95, RMSEA = 0.04), but the
correlations between the mild and severe abuse factors of the VA (r =
0.89, p < .01) and PA (r = 0.95; p < .01) subscales were too high to
consider them as separate dimensions. Therefore, for the clinical sample,
the two-factor structure was deemed a better fit.

For the non-clinical sample, we found a similar scenario: the two-
factor (> = 155.41, p = .00, y%/df = 1.77, CFI = 0.94, RMSEA =
0.05) and four-factor (% = 146.84, p = .00, y?/df = 1.75, CFI = 0.94,
RMSEA = 0.05) structures showed acceptable fit. However, the corre-
lations between the two factors (mild and severe) of VA (r = 0.73; p <
.01) and the two factors of PA (mild and severe) (r = 0.80; p < .01) were
too high once again, so the two-factor structure was also deemed a better
fit for the non-clinical sample. Item loading ranged from 0.36 to 0.92
(non-clinical) and 0.26 to 0.98 (clinical).

Regarding gender, the two-factor model was estimated separately for
men and women using the adjustments previously described (residuals
of items 14 and 15 were allowed to correlate). This model had an
acceptable fit for men (x? = 168.16, p = .00, y%/df = 1.91, CFI = 0.95,
RMSEA = 0.05) and women (2 = 163.32, p = .00, y2/df = 1.86, CFI =
0.93, RMSEA = 0.05). Item loadings ranged from 0.36 to 0.91 (men) and
0.33 to 0.92 (women).

The diagrams of the two-factor solutions for both clinical and non-
clinical samples are presented in Fig. 1, while Fig. 2 displays the
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Table 2

Results of the invariance analysis by sample and gender.
Model CFI RMSEA ACFI ARMSEA
Non-clinical vs clinical sample
Configural model 0.91 0.07 - -
Metric model 0.90 0.08 0.01 0.01
Scalar model 0.89 0.08 0.01 0.00
Strict model 0.84 0.09 0.05 0.01
Gender
Configural model 0.90 0.08 0.00 0.00
Metric model 0.90 0.08 0.00 0.00
Scalar model 0.90 0.08 0.00 0.00
Strict model 0.86 0.09 0.04 0.01

corresponding solutions for men and women.
3.2. Reliability

Cronbach’s alpha coefficients and CR for both non-clinical and
clinical samples, and for men and women, were good, with values
ranging from 0.83 to 0.96. No significant differences were found be-
tween the clinical and non-clinical samples in WRA measured with the
WRAQ as a whole (Fj 449 = 1.29, p = .26), or in its subscales of VA
(F1,449 = 1.40, p = .78) and PA (F; 449 = 1.62, p = .20). Furthermore, no
significant gender-based differences were observed in either the total
WRAQ score (Fy 446 = 0.68, p = .41) or the subscales (F1 446 = 0.11,p =
.75 for VA subscale, and Fj 446 = 2.66, p = .10 for PA subscale). The
means, standard deviations and reliability are shown in Table 1, broken
down by sample and gender.

3.3. Measurement invariance

Table 2 presents the results of testing the invariance of the WRAQ by
sample and gender. Multigroup two-factor models were estimated with
the same adjustments as in the prior CFA, where residuals of items 14
and 15 were correlated.

The next step was to test the metric invariance model, which
involved equalizing the factor loads of the models in the two groups.
When the fit indexes were examined, they were found to be acceptable,
and the difference in CFI between the two models was equal to 0.01.
Thus, nesting the metric model into the configural model did not result
in a worse fit, indicating that the relationship between items and factors
was equal across both populations. The results of the analysis to test the
scalar invariance model showed that the difference in CFI was also equal
to 0.01, similar to the second model. Finally, the error variances of the
scale items were compared for both samples after being equalized (strict
model). In this case, although the increment in RMSEA did not exceed
the established threshold, the ACFI value (ACFI = 0.06) was much
higher than the maximum recommended (Chen, 2007). The model
showed a good fit in the restriction of factor loadings (metric invariance)
and intercepts (scalar invariance). Thus, the WRAQ demonstrated scalar
invariance across both non-clinical and clinical samples.

Regarding gender, the multigroup CFA model was estimated simul-
taneously for men and women, representing the invariance configural
model, which showed an adequate fit with RMSEA = 0.08 and CFI =
0.90. Based on the evidence of a 0.01 increase in CFI and RMSEA, it can
be assumed that the factor loadings and intercepts were invariant by
gender (see Table 2). Therefore, scalar invariance by gender was
established. When assessing strict invariance it was observed that ACFI
value (ACFI = 0.04) exceeded the recommended threshold, suggesting a
lack of strict invariance by gender.

3.4. Convergent validity

As expected, in the non-clinical sample fear of gaining weight was
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Table 3
Correlations for non-clinical and clinical samples.
Non-clinical 1 2 3 4 Clinical 1 2 3 4
sample sample
1. Total 0.95%* 0.75%* 0.32%* Total WRAQ 0.96** 0.66** 0.41%*
WRAQ
2. Verbal 0.51** 0.36%* Verbal abuse 0.44** 0.41**
abuse
3. Physical 0.12* Physical 0.21*
abuse abuse
4. Fear of Fat WSSQ

Note. WRAQ = Weight-Related Abuse Questionnaire, WSSQ = Weight Self-Stigma Questionnaire, Verbal abuse and Physical abuse are the WRAQ subscales, *p < .05,

**p < .01.
Table 4
Correlations for men and women.
Men 1 2 3 4 5 Women 1 2 3 4 5
1. Total 0.95%* 0.83** 0.18 0.46** Total 0.96** 0.67** 0.38** 0.36**
WRAQ WRAQ
2. Verbal 0.59** 0.25 0.43** Verbal 0.44** 0.39** 0.39%*
abuse abuse
3. Physical 0.10 0.44%* Physical 0.18* 0.10
abuse abuse
4. Fear of 4 Fear of Fat 4
Fat
5. WSSQ WSSQ

Note. WRAQ = Weight-Related Abuse Questionnaire, WSSQ = Weight Self-Stigma Questionnaire, Verbal abuse and Physical abuse are the WRAQ subscales, the
correlation between Fear of Fat and WSSQ is not provided as the non-clinical sample completed Fear of Fat, while the clinical sample completed WSSQ. *p < .05, **p <

.01.

both correlated to the VA (r = 0.36, p < .01) and the PA (r = 0.12,p <
.05) subscales of the WRAQ. In the case of the clinical sample, weight
self-stigma was related to the PA (r = 0.21, p < .01) and the VA (r = 0.41,
p < .01) factors of the WRAQ (see Tables 3 and 4).

For men, we did not observe significant correlations between the
Verbal Abuse (VA) subscale (r = 0.25, p = .06) or the Physical Abuse
(PA) subscale (r = 0.10, p = .63) of the WRAQ with the Fear of Fat
subscale. However, for women, these relationships were statistically
significant (VA r = 0.39, p < .01, and PAr = 0.18, p = .01). Regarding
the Weight Self-Stigma Questionnaire (WSSQ), there were significant
positive correlations with subscales of the WRAQ in both men and
women (as shown in Table 4).

4. Discussion

Overall, the results of the current study indicate that the two-factor
model of the WRAQ possesses a more satisfactory factor validity than
the four-factor model. In addition, this study also analyzed the scale’s
invariance using multi-group CFA models. The results demonstrate that
the questionnaire can be utilized in clinical and non-clinical samples for
both men and women, given evidence of scalar invariance, which allows
for meaningful comparisons of mean scores on the WRAQ across clinical
and non-clinical samples and gender. No evidence of strict invariance
was found, which is common, as it represents a highly restrictive model,
too strict to fit data from real participants in real settings (Brown, 2015;
Van De Schoot et al., 2015). Furthermore, this research shows that the
translated version of the WRAQ is a psychometrically sound question-
naire for the retrospective assessment of WRA for Spanish populations.
Both the VA and PA subscales of the WRAQ have good internal consis-
tency and convergent validity (weight self-stigma and fear of gaining
weight). Additionally, the results highlight the cross-cultural nature of
WRA and the relationships between WRA and negative self-perceptions
related to weight.

It should be noted that as the measure used in this study was an
adapted and translated version of the WRAQ, and the samples evaluated
in this study were from Spain it is possible that different cultural norms
may have impacted study findings, as such, research including

multinational samples may be warranted to further confirm the cross-
cultural validity of the two-factor model. Additionally, although we
used a sample of participants with obesity, evaluation of the psycho-
metrics of the WRAQ in other clinical populations is suggested. For
example, one population of particular interest is individuals diagnosed
with eating disorders, as WRA may play a role in the development of
disordered eating (Salwen & Hymowitz, 2015).

Although this study has several strengths, there are some limitations
to the present research that should be considered. Firstly, the clinical
sample only included 150 participants. Future studies should consider
recruiting more participants. Secondly, we did not find differences be-
tween the clinical and the college samples. We believe that the low
means of the WRAQ seems to indicate a floor effect, but further research
is needed to clarify this aspect. Thirdly, the correlations were significant
but not very high, especially with PA. Again, we think that because most
of the participants scored low on this factor of the WRAQ, there was not
much variation and, therefore, the correlations were low. Fourthly, we
found low factor loadings in both of our samples. The items with the
lowest factor loadings in the current study were items that can be
considered more severe forms of VA (e.g., “Someone threatened to
abandon you because of your weight™). This suggests that while for the
Spanish translation of the WRAQ subscales distinguishing mild and se-
vere forms of abuse may not be warranted some items might better
identify more severe forms of VA and might not be as useful for
measuring milder forms of abuse. Finally, no test-retest was conducted
to assess the stability of the WRAQ. Future studies should evaluate the
test-retest reliability of the Spanish translation of the WRAQ.

5. Conclusion

To the best of our knowledge, this is the first documented work that
conducts a CFA to analyze the factor structure of the WRAQ and tests the
measurement invariance of this questionnaire by sample and gender.
Results indicate that the translated version of the WRAQ is a reliable and
valid measure of VA and PA in clinical and non-clinical samples for both
men and women for the Spanish population. Future studies should
evaluate the validity of the WRAQ in eating disorders patients and
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researchers should continue to evaluate the role of WRA in the devel-
opment and maintenance of obesity.
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