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Abstract

Background/Objectives: Disordered eating behaviors and weight dissatisfac-
tion are increasingly prevalent among Hispanic adolescents. However, limited
research has explored how these factors interact, particularly in relation to
body weight and gender. This study examined whether Negative Weight Atti-
tudes mediates the relationship between standardized body mass index (zBMI)
and Extreme Weight Control Behaviors in Hispanic adolescents, and whether
gender moderates this model. Methods: Cross-sectional base-line data were
collected from Hispanic 6th and 7th graders (N = 690; 53% female; mean age
= 12). Disordered behaviors and bodyweight attitudes were assessed using the
Modified Kids Eating Disorder Survey (M-KEDS). Mediation and moderated
mediation analyses were conducted using Hayes’ PROCESS macro in SPSS. A
mediation analysis was conducted to examine the direct and indirect effects of
zBMI on Extreme Weight Control Behaviors through Negative Weight Atti-
tudes. A moderated mediation with gender as the moderator was also tested.
Results: The mediation analysis revealed a regression model in which both
zBMI and Negative Weight Attitudes predicted Extreme Weight Control Be-
haviors (R* = 0.33, F (2, 687) = 170.20, p < 0.001), and the Sobel test confirmed
full mediation (z = 393.70, p < 0.001). The index of moderated mediation with
gender was not significant (Index = —0.08, SE = 0.05, 95% BootCI [-0.17,
0.004], indicating there was no significant difference between males and fe-
males in the moderated mediation model. Conclusions: Negative Weight At-
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titudes significantly account for the link between zBMI and Extreme Weight
Control Behaviors among Hispanic adolescents. These findings highlight the
importance of addressing body image in obesity and eating disorder preven-
tion efforts in this population.

Keywords

Eating Disorder, Modified Kids Eating Disorder Survey, Prevention, Body
Dissatisfaction, Weight

1. Introduction

Diagnosed eating disorders are a growing public health concern, affecting approx-
imately 3% of adolescents in the US, with Hispanic youth reporting the highest
prevalence [1]. These disorders are often preceded by disordered eating behaviors
and body dissatisfaction, which are alarmingly common among adolescents. Re-
search estimates that around 45% of all adolescents engage in disordered eating
behaviors [2]-[4]. Among Hispanic youth, the rates are even higher—64% of fe-
males and 61% of those with overweight or obesity report such behaviors [4]-[8].
Compared to peers from other ethnic groups, Hispanic adolescents with over-
weight or obesity exhibit dieting, unhealthy weight control behaviors, and over-
eating [9]. Adolescents who experience both excess weight and disordered eating
are at heightened risk for mental health challenges, such as depression, anxiety,
and peer-related stressors, as well as long-term health issues, including obesity,
cardiovascular disease, and metabolic disorders [10]-[13].

Body dissatisfaction, defined as a negative evaluation of one’s body shape or
weight, is a critical psychological factor that often develops in childhood and in-
tensifies during adolescence. Influenced by societal ideals, this dissatisfaction can
lead to harmful behaviors such as chronic dieting, extreme weight control meth-
ods, and disordered eating patterns [2] [14]-[19]. In Hispanic populations, these
concerns are particularly pronounced: 76% of female and 61% of male Hispanic
adolescents report a desire to be thinner, while only a small fraction are content
with their current weight [14]. These attitudes are more prevalent among adoles-
cents with overweight or obesity and are strongly associated with disordered eat-
ing behaviors.

Despite these trends, most of the literature draws from ethnically diverse co-
horts where Hispanic adolescents are underrepresented. For example, Project
EAT, one of the most cited sources, includes only 6% Hispanic participants [3] [4]
[8]-[10] [17] [20]-[23]. Within this limited representation, Hispanic females re-
port the highest levels of body dissatisfaction, chronic dieting, and both unhealthy
(64%) and extreme (11%) weight control behaviors. Hispanic males also exhibit
high rates of overweight, body dissatisfaction, and disordered eating behaviors,

yet they remain underexamined in the literature [4] [20].
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Previous research has established significant associations among body mass in-
dex (BMI), body dissatisfaction, and disordered eating behaviors. Several studies
have identified body dissatisfaction as a mediator linking BMI or depressive symp-
toms to disordered eating, sometimes with gender moderating the strength of
these relationships [21]-[23]. However, few studies have focused specifically on
Hispanic adolescents, despite their elevated risk.

To address this gap, the present study examines whether weight dissatisfaction
mediates the relationship between standardized body mass index (zBMI) and
purging and restriction behaviors among Hispanic adolescents. Furthermore, if
gender moderates this mediation, such that the strength of the indirect effect dif-
fers between males and females. By analyzing these variables across a large sample
of Hispanic youth, including both males and females and those across different
weight categories, this study contributes to a more culturally specific understand-
ing of disordered eating behaviors. Guided by Social Cognitive Theory, we aim to
clarify how personal factors (e.g., BMI, body image) influence behavioral out-

comes, intending to inform more effective prevention and intervention efforts.

2. Methods
2.1. Sample

This research draws on secondary baseline data from an intensive lifestyle inter-
vention targeted at Hispanic middle school students within a charter school in
Houston, TX (n = 760) [24]-[26]. For this analysis, only participants with com-
plete Modified Kids Eating Disorder Survey (M-KEDS) [27] and gender data at
baseline were included (N = 690). One-way univariate analyses of variance tests
revealed no significant differences (p > 0.05) in demographic features, age, BMI,
and BMI percentile between the excluded and analytical samples. The original in-
tervention study received approval from the Baylor College of Medicine’s Institu-
tional Review Board. All parents provided written consent, and adolescents pro-

vided written assent before enrollment in the study.

2.2. Measures

2.2.1. Modified Kids Eating Disorder Survey (M-KEDS)

The M-KEDS [27] is a concise, 7-item self-report screening tool designed to eval-
uate Negative Weight Attitudes and Extreme Weight Control Behaviors in His-
panic adolescents. The Negative Weight Attitudes subscale contains four items,
with three scored as follows: “yes” = 1 and “no” = 0. These items assess the desire
to lose weight, the perception of appearing overweight to others, and the fear of
gaining weight. The last item assesses body dissatisfaction by utilizing eight child
figure drawings (silhouettes) for each gender. Adolescents must identify the image
that best represents their actual appearance and the one they aspire to (ideal).
Scoring for the body silhouette item results in 1 point for any discrepancy between
the ideal and actual images, and 0 points for no difference. The Extreme Weight

Control Behaviors subscale comprises three items: dieting, excessive exercise, and
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purging/restricting behaviors, including methods such as fasting, strict dieting,
and the use of diet pills, diuretics, and laxatives. These items are scored “yes” = 1
and “no” = 0, and their sum provides the total score for Extreme Weight Control
Behaviors. Overall scores from the two subscales (scores range from 0 to 7), Neg-
ative Weight Attitudes (scores range from 0 to 4), and Extreme Weight Control
Behaviors (scores range from 0 to 3). Higher scores indicate more disordered eat-
ing behaviors and negative weight attitudes. The M-KEDS has been validated
through confirmatory factor analysis and internal consistency, as noted by Lopez
et al. (Kuder-Richardson = 0.77) [27].

2.2.2. Demographic and Anthropometric Data

At baseline, participants reported their age, gender, and ethnicity through a self-
report survey. Weights were recorded by trained staff using a digital scale while
participants wore light clothing and no shoes. Height was assessed with a stadi-
ometer, also without shoes. The body mass index (BMI) was calculated using the
recorded height and weight. BMI percentiles were determined using gender-spe-
cific BMI-for-age percentiles for children aged 2 to 19 [28] [29]. The standardized
BMI z-score (zBMI) or standard deviation score was calculated for each partici-
pant [30].

2.3. Statistical Analysis

All statistical analyses were conducted using IBM SPSS Statistics for Windows,
Version 25.0 [31]. Prior to analysis, the dataset was screened for entry errors, miss-
ing values, and outliers. Kuder-Richardson was examined for each M-KEDS sub-
scale and total score in this sample. The Negative Weight Attitudes subscales were
internally reliable in this sample, with a Kuder-Richardson of 0.71. The Extreme
Weight Control Behaviors subscale had a Kuder-Richardson reliability coefficient
of 0.60, and the M-KEDS total score is also internally reliable, with a Kuder-Rich-
ardson reliability coefficient of 0.77. Descriptive statistics, including means and
standard deviations, were calculated for key demographic and study variables, and
these were stratified by gender to describe the sample characteristics. Bivariate
correlations were estimated to examine associations among zBMI, M-KEDS total
and subscale scores, and other continuous variables of interest. The baseline sec-
ondary dataset utilized in this study does not include measures of pubertal status
or detailed socioeconomic indicators, which limits our ability to adjust for these
variables.

To test the hypothesized mediation, Hayes’ PROCESS Macro, Model 4, was
used [32]. Following the guidelines by Hayes [32] [33], mediation was assessed by
evaluating the indirect effect of the independent variable (X: zBMI) on the de-
pendent variable (Y: Extreme Weight Control Behaviors) through the mediator
(M: Negative Weight Attitudes). The Sobel Test will be utilized to test whether a
mediator carries the influence of ZBMI to Extreme Weight Control Behaviors [34]
[35]. The Moderation Mediation analysis was also conducted using Hayes’ PRO-
CESS Macro [32] [33]. Moderation was tested by examining the interaction of
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gender (W) with Model 59. Moderation Mediation Model 59 was tested first to
explore the overall model.

All models were estimated using bias-corrected bootstrap confidence intervals
based on 5000 resamples. An effect was considered statistically significant if the
95% bootstrap confidence interval did not contain the value zero. This approach
is consistent with established guidelines for testing moderated mediation effects

as outlined by Hayes [32].

3. Results
3.1. Descriptive Statistics

Demographics

The final sample included 690 Hispanic adolescents, with 53% identifying as fe-
male. The average age was 12.1 years (SD = 0.7), and 95% of the participants self-
identified as Mexican American. The mean BMI was 22.8 (SD = 8.5), which cor-
responds to a zZBMI of 0.88 (SD = 1.2) (Table 1).

Table 1. Demographic characteristics of participants (N = 690).

Demographic Variable Mean + SD % of Sample
Age (years) 12.1 £0.7 —
BMI 22.8+8.5 —
zBMI 0.88 £1.2 —
Female — 53% (n = 363)
Male — 47% (n = 327)
Mexican American — 95% (n = 656)

3.2. Measures

3.2.1. Modified Kids Eating Disorder Survey (M-KEDS)

Descriptive statistics for each M-KEDS item by gender are presented in Table 2.
Chi-square tests revealed statistically significant group differences (p < 0.01).
Overall, 60% of participants reported currently wanting to lose weight, 44% felt
they looked fat to others, and 73% endorsed body dissatisfaction. Gender differ-
ences were noted, with males more frequently reporting exercising to lose weight
(45% vs. 33%), while females more often endorsed fears of weight gain and body
dissatisfaction.

Mean scores for the weight dissatisfaction and purging/restriction subscales,
along with total M-KEDS scores, are presented in Table 3. Females reported slightly
higher weight dissatisfaction scores (M = 2.19, SD = 1.42) compared to males (M
= 1.92, SD = 1.32). Conversely, males reported slightly higher purging/restriction
scores (M = 0.94, SD = 1.00) than females (M = 0.81, SD = 0.94). Total M-KEDS
scores were comparable across gender.

Bivariate correlations between zBMI, subscale scores, and total scores are pre-

sented in Table 4. The Pearson correlations showed strong positive relationships
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among all variables (p < 0.001). The effect sizes for these correlations ranged from
medium to large [36]. For both males and females, higher zZBMI was significantly
associated with greater weight dissatisfaction, increased purging/restriction be-

haviors, and higher total disordered eating scores.

Table 2. Descriptive Statistics of M-KEDS Items by gender (N = 690).

Total Sample Females Males

Items (N=690) (N=363) (N=327)
% % %
Negative Weight Attitudes Subscale
Wanted to lose weight now 60 61 59
Felt looked fat to others 44 49* 38
Afraid to eat because of weight gain 29 34* 23
Body Dissatisfaction 73 75 72

Extreme Weight Control Behaviors Subscale

Dieted to lose weight 36 37 36
Exercised a lot to lose weight 38 33 45%*
Fasted, vomited, used diet pills/diuretics/laxatives 13 12 14

**p < 0.001, *p < 0.01 chi-square test; df = 1.

Table 3. Means and standard deviations for M-KEDS subscale and total scores by gender

(N =690).
Females Males
Variables (N =363) (N =327)
M (SD) M (SD)
Negative Weight Attitudes (Range: 0 - 4) 2.19 (1.42) 1.92 (1.32)
Extreme Weight Control Behaviors (Range: 0 - 3) 0.81 (0.94) 0.94 (1.00)
M-KEDS Total Score (Range: 0 - 7) 3.00 (2.06) 2.86 (2.10)

Table 4. Correlation matrix for M-KEDS subscale scores, total score, and zBMI by gender

(N = 690).
. Negative Weight ~ Extreme Weight M-KEDS Total
Variables . >
Attitudes Control Behaviors Score
Females
Negative Weight Attitudes 0.62** 0.93**
Extreme Weight Control
, 0.87*
Behaviors
zBMI 0.56** 0.42** 0.58**
Males
Negative Weight Attitudes 0.52%* 0.92**
Extreme Weight Control
, 0.81%
Behaviors
zBMI 0.62** 0.50** 0.63**

**p £0.001; zZBMI = standardized BMI.
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3.2.2. Mediation Analysis

A simple mediation model was conducted to test whether Negative Weight Atti-
tudes mediate the relationship between zBMI and Extreme Weight Control Be-
haviors (Figure 1). The mediation analysis revealed that zBMI significantly pre-
dicts Negative Weight Attitudes (R* = 0.331, F (1, 688) = 340.81, p < 0.001), indi-
cating that zZBMI explains 33% of the variance in Negative Weight Attitudes.

Negative Weight
Attitudes
a=071* b =0.30**
. « Extreme Weight
zBMI € ? | Control Behaviors
c=0.19" (c' = 0.21*)
**p £0.001

Figure 1. Mediation model for the sample. Relationship between standardized BMI (zBMI)
and purging/restriction eating behaviors, mediated by weight dissatisfaction (N = 690).
Standardized coefficients are shown on each path.

In the combined regression model predicting Extreme Weight Control Behav-
iors, both zZBMI and Negative Weight Attitudes were included as predictors. The
model explains 33% of the variance in Extreme Weight Control Behaviors (R* =
0.334, F (2, 687) = 172.20, p < 0.001). The direct effect of zZBMI on Extreme Weight
Control Behaviors (path ¢) was also significant (B = 0.19, SE = 0.03, t (688) = 5.66,
p <0.001). Additionally, there was a significant indirect effect of zZBMI on Extreme
Weight Control Behaviors (B = 0.21, SE = 0.02, 95% BootCI [0.17, 0.26]). The
indirect pathway through Negative Weight Attitudes accounted for approxi-
mately 21% of the total effect. Finally, the Sobel test confirmed full mediation (z
=9.63, 95% CI [0.17, 0.26], p < 0.001) [34] [35], indicating that Negative Weight
Attitudes fully mediate the relationship between zBMI and Extreme Weight Con-
trol Behaviors.

3.2.3. Moderated Mediation Analysis

A moderated mediation model was tested to assess whether gender influenced the
mediation pathway from zBMI to Extreme Weight Control Behaviors through
Negative Weight Attitudes. Interaction terms for gender at each path (zBMI to
Negative Weight Attitudes, Negative Weight Attitudes to Extreme Weight Con-
trol Behaviors, and zZBMI to Extreme Weight Control Behaviors) were tested. Path-
way a, there was no significant moderation on zBMI and Negative Weight Atti-
tudes (B = —0.02, SE = 0.08, 95% CI [-0.17, 0.13], p = 0.82). Pathway b, Negative
Weight Attitudes to Extreme Weight Control Behaviors (B = —-0.11, SE = 0.05,
95% CI [-0.22, —0.001], p = 0.047) and pathway ¢, zZBMI to Extreme Weight Con-
trol Behaviors (B = —0.01, SE = 0.07, 95% CI [-0.14, 0.12], p = 0.87) were also not

significant.
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The moderation mediation conditional direct effects on path ¢, zZBMI on Ex-
treme Weight Control Behaviors, was significant for females (B = 0.16, SE = 0.05,
95% CI [0.07, 0.25], p = 0.004) and males (B = 0.17, SE = 0.05, 95% CI [0.07, 0.27],
p =0.006). Figure 2 illustrates the conditional indirect effects of standardized BMI
(zBMI) on Extreme Weight Control Behaviors through Negative Weight Atti-
tudes, stratified by gender. The indirect moderation mediation effect was also sig-
nificant across both) genders, females (B = 0.19, SE = 0.03, 95% BootCI [0.14,
0.25] and males (B = 0.28, SE = 0.04, 95% BootCI [0.21, 0.35]). However, the index
of moderated mediation with gender was not significant (Index = —0.08, SE = 0.05,
95% BootCI [-0.17, 0.004]), indicating that the model was not moderated by gen-
der.

2.00 Gender

- Males
- Females

-
a
o

Mean Extreme Eating Behaviors
= =
o [=]

0.00

0.00 2.00 4.00
Negative Weight Attitudes

Figure 2. Conditional indirect effect of zZBMI on disordered eating behaviors through
weight dissatisfaction by gender.

4. Discussion

This study examined the mediating role of Negative Weight Attitudes in the link
between zBMI and Extreme Weight Control Behaviors among Hispanic adoles-
cents. Findings showed that Negative Weight Attitudes significantly mediated the
relationship between zZBMI and Extreme Weight Control Behaviors. A higher BMI
was linked to increased weight dissatisfaction, which in turn predicted greater en-
gagement in disordered eating behaviors. However, the strength of the indirect
effect was slightly higher for males than for females. These results support the
proposed mediation model and align with Social Cognitive Theory, demonstrat-
ing how personal factors (BMI and weight dissatisfaction) affect behavioral out-
comes (disordered eating).

The findings align with previous research. For instance, Project EAT identified

weight concerns as a key mediator between BMI and unhealthy weight control
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behaviors in a diverse group of adolescents, with significant links across genders
[21]. These results highlight the importance of body image and body dissatisfac-
tion within this population. The current study found a significant direct effect of
zBMI on disordered eating behaviors, indicating both direct and indirect impacts
of body size on harmful weight-related actions in this group, providing a more
focused view of this relationship among Hispanic adolescents.

Our findings also support the results of Buckingham-Howes et al [23], who
found that body dissatisfaction mediated the link between zBMI and dieting be-
haviors but not restricting/purging behaviors in African American adolescent fe-
males. This highlights potential cultural differences in how body dissatisfaction
manifests behaviorally. Likewise, previous long-term studies with Spanish adoles-
cents showed gender-influenced mediation between depressive symptoms and
disordered eating through body dissatisfaction, although they did not consider
BMI [23]. The current study expands on this by including both weight status and
gender, offering a more complete understanding of risk factors.

The high prevalence of weight dissatisfaction and disordered eating behaviors
among Hispanic adolescents with overweight or obesity in this sample is concern-
ing. Prior research indicates that adolescents with excess weight are at an elevated
risk for restrictive eating disorders and often face delays in diagnosis and treat-
ment [37]-[40]. For Hispanic youth, these disparities are further compounded;
only 13% of those reporting eating disorder symptoms receive treatment, and only
2% of treated cases are male [4] [9] [40]. Adolescents with overweight or obesity
may go undiagnosed for months, during which harmful behaviors can escalate,
sometimes resulting in extreme weight loss and increased health risks.

While this study identified Negative Weight Attitudes as a mediator, explaining
33% of the model, the model suggests there are additional factors involved. Future
research should explore other possible mediators such as cultural body ideals, ac-
culturation, peer and family influences, physical activity levels, and access to
healthy foods. Understanding these broader psychosocial and environmental con-
tributors is crucial for developing effective, culturally tailored interventions.

These findings have important implications for clinical practice and public
health. Despite the high rates of disordered eating and body dissatisfaction among
this group, many Hispanic adolescents encounter obstacles to receiving care [9]
[41]. Cultural stigma around mental health, limited access to culturally appropri-
ate services, language barriers, and financial issues can hinder adolescents from
seeking help [42] [43]. Moreover, boys may be less likely to report symptoms due
to the misconception that eating disorders mainly affect females [44]. These com-
bined obstacles highlight the importance of school-based screening, family in-
volvement, and interventions that are culturally sensitive.

Adolescents who present with both overweight/obesity and body dissatisfaction
should be identified early and supported through integrated interventions that
address both healthy weight management and psychological well-being. Health

care providers must be trained to recognize disordered eating behaviors in ado-
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lescents across the weight spectrum and provide appropriate referrals for treat-
ment. Unfortunately, youth with comorbid obesity and disordered eating are of-
ten overlooked in screening and intervention protocols.

Schools play a vital role in prevention and early detection, especially in Hispanic
communities. Since disordered eating often starts in early adolescence and can go
unnoticed, training school staff counselors, nurses, and PE teachers to recognize
culture- and gender-specific warning signs is crucial [21] [24]. Routine screening
with culturally validated tools can identify issues early, and family-based educa-
tion can reinforce healthy behaviors and promote help-seeking [45].

There is an urgent need for culturally relevant, evidence-based interventions
for Hispanic adolescents. While few programs have addressed both body dissatis-
faction and disordered eating behaviors simultaneously, cognitive behavioral
therapy (CBT) interventions have shown promise in improving body image and
reducing unhealthy eating behaviors in adolescents with overweight [40]. The cur-
rent findings provide foundational knowledge to inform future intervention de-
sign, particularly those targeting early adolescents and incorporating both per-
sonal and behavioral factors.

This study presents several strengths, including a large and ethnically homoge-
nous sample of Hispanic adolescents, balanced representation of both genders,
and the use of objectively measured anthropometric data. Furthermore, it addresses
a significant gap in the literature by examining a theoretically grounded model of
disordered eating that incorporates BMI, weight dissatisfaction, and gender within
a high-risk population. However, the cross-sectional design limits causal infer-
ences, and longitudinal studies are necessary to establish the temporal sequence
of weight dissatisfaction and disordered eating [46]. Additionally, the study’s fo-
cus on a predominantly Mexican American sample restricts generalizability to
other Hispanic subgroups or racial/ethnic populations. Lastly, while the M-KEDS
is validated for Hispanic youth, it does not encompass the full range or frequency
of disordered eating behaviors.

This study underscores the critical role of weight dissatisfaction in the develop-
ment of disordered eating behaviors among Hispanic adolescents and affirms the
need for early identification and culturally sensitive intervention. Addressing
body dissatisfaction may be a key strategy in preventing both eating disorders and

obesity-related health outcomes in this at-risk population.

5. Conclusion

This study highlights the harmful role of weight dissatisfaction as a key factor
linking higher zBMI to disordered eating behaviors among Hispanic adolescents.
Adolescents with overweight or obesity are at increased risk of experiencing body
dissatisfaction, which then raises the likelihood of engaging in purging and re-
striction behaviors. We believe this is the first study to examine this mediation
and moderated mediation model within a large, diverse sample of Hispanic ado-

lescents, including both males and females. These findings improve our under-
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standing of how personal factors, such as body size and body image, interact to
promote harmful behaviors. Importantly, they highlight the importance of early,
culturally sensitive interventions that address both psychological and behavioral
risk factors in Hispanic youth, interventions that may ultimately prevent the de-

velopment of full-syndrome eating disorders and reduce long-term health issues.
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