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Abstract

Objective: This study sought to examine the correlation between physical activity levels
and various psychological and nutritional factors associated with the risk of develop-
ing eating disorders among female university students in the Health Sciences discipline.
Method: The study assessed body image, self-esteem, nutritional status, adherence to the
Mediterranean diet, and attitudes toward food in a sample of 96 women, categorized into
two groups based on their level of physical activity. Results: Significant differences in
skeletal muscle mass were identified between the groups, alongside associations between
body dissatisfaction, low self-esteem, and elevated EAT-26 scores. Furthermore, students
with higher levels of physical activity exhibited a significantly increased prevalence of eat-
ing disorder risk. Logistic regression analysis identified body dissatisfaction as a significant
predictor of eating disorder risk, while membership in the group with the highest physical
activity levels enhanced model fit and increased eating disorder risk. Conclusions: These
findings indicate that, while physical activity is associated with certain benefits related to
body composition and eating habits, it may also be linked to a heightened risk of disor-
dered eating behaviors, contingent upon the underlying motivations and body perceptions
involved. This study highlights the necessity for comprehensive preventive strategies that
address both the physical and psychological dimensions of physical activity in female
university students.

Keywords: body image; self-concept; exercise; diet; Mediterranean; students; health
occupations

1. Introduction

Eating disorders (EDs) represent a substantial public health issue, particularly preva-
lent among adolescents and young adults, with a higher incidence observed in females [1].
These disorders are defined by persistent disruptions in eating or eating-related behav-
iors that adversely impact physical health and psychosocial functioning [2]. The risk of
developing EDs is influenced by a complex interplay of psychological, behavioral, and
nutritional factors, among which physical activity (PA), body image perception, self-esteem,
nutritional status, and adherence to healthy dietary patterns, such as the Mediterranean
diet, are particularly significant [3-6].

PA is evidenced to have a dual impact on diet-related health outcomes. Regular
participation in moderate-to-vigorous physical activity is correlated with healthier eating
attitudes, a reduced preference for ultra-processed foods, and a stronger adherence to
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balanced dietary patterns [3,4,7]. Conversely, high levels of physical activity, particularly
when motivated by concerns related to weight control or body image, may be linked to
disordered eating behaviors, indicating a complex relationship between the benefits and
potential risks of exercise in this context [8]. The intensity and motivation for engaging in
PA appear to be key determinants of this relationship [4].

This nuanced relationship is also reflected in findings from specific physical activity
contexts, where the type and focus of the sport appear to influence body image and eating
behaviors differently. The risk of developing ED psychopathology among female athletes
varies notably, depending on the type of sport. According to findings from this meta-
analysis, athletes involved in aesthetic or leanness-focused sports—such as gymnastics,
figure skating, dance, or long-distance running—report higher levels of body dissatisfac-
tion, drive for thinness, dietary restraint, and loss-of-control eating compared to those
in non-aesthetic or non-leanness-focused sports, such as team sports. These differences
suggest that the body ideals emphasized in certain disciplines may heighten vulnerabil-
ity to disordered eating behaviors. In contrast, athletes in non-aesthetic sports reported
significantly lower levels of body dissatisfaction and drive for thinness than non-athletes,
indicating that participation in these sports may offer some protective benefits against body
image concerns [9].

Furthermore, the perception of body image is a critical determinant in the emergence
of dysfunctional eating behaviors. Body dissatisfaction and low self-esteem have been
consistently linked to an increased likelihood of developing EDs [1,5,10,11]. This dissatis-
faction, which may occur even among individuals with a body mass index (BMI) within the
normal range, often persists from adolescence into adulthood. This relationship is shaped
by factors such as social pressure, the internalization of aesthetic ideals, and experiences
of body stigmatization [1]. Compared to men, women generally exhibit greater body
dissatisfaction and are more susceptible to idealized body standards, thereby heightening
their risk of developing disordered eating behaviors [12-14].

In this regard, nutritional status and BMI also interact with these factors. However,
subjective weight perception appears to be a more accurate predictor of eating attitudes than
objective BMI measurements. Young individuals with a higher BMI or those who perceive
themselves as overweight tend to exhibit poorer relationships with food and experience
greater body dissatisfaction [15-17]. Concurrently, adherence to the Mediterranean diet
(MEDAS)—recognized for its protective effect against multiple chronic diseases—has been
shown to be low among university students. Nevertheless, it is positively associated
with lower BMI, improved diet quality, and enhanced academic performance [18,19].
Furthermore, recent studies have indicated that MEDAS is associated with reduced body
dissatisfaction and a decreased risk of developing EDs [20,21].

Likewise, regular PA is associated with enhanced body image perception and increased
MEDAS, which together may function as protective factors against EDs [22].

Moreover, evidence from adolescent and university populations indicates that higher
adherence to the Mediterranean diet, when combined with regular physical activity, is
positively associated with self-esteem, emotional well-being, and improved body compo-
sition [23]. These findings support the relevance of examining the interaction between
sport participation and dietary patterns, particularly in populations vulnerable to body
dissatisfaction and disordered eating [24].

Self-esteem exerts a direct influence on body image and EDs. Studies have indicated
that low self-esteem is a significant risk factor for the development of EDs, as well as for
increased body-related concerns [25,26]. Furthermore, when perfectionism is coupled with
low self-esteem, it serves as a significant predictor of ED symptomatology [27,28]. However,
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some studies suggest a non-causal relationship between self-esteem and EDs, highlighting
the complexity of this construct [29].

In view of these considerations, the primary aim of this study was to analyze the
relationship between PA level and various psychological and nutritional variables associ-
ated with the risk of developing EDs in female university students in the Health Sciences
discipline. Specifically, this study sought to examine the differences between groups with
higher and lower PA levels in terms of body shape concern, self-esteem, nutritional status,
and MEDAS. Additionally, we explored whether a high level of PA was associated with a
greater prevalence of EDs.

2. Materials and Methods
2.1. Study Design

This study employed a cross-sectional, descriptive observational design. Participant
recruitment was conducted through quota sampling to ensure the representation of stu-
dents from all four degree programs within the Faculty of Health Sciences. Data collection
was obtained through self-administered questionnaires distributed in a digital format
using Microsoft Forms (version 365) and disseminated via an institutional digital plat-
form (CANVAS). The STROBE guidelines for observational studies in epidemiology were
followed [30].

2.2. Participants

The study’s sample comprised female university students. Prospective participants
were informed about the study through announcements disseminated via email. An
online registration form was provided for enrollment. The sample composition ensured
a proportional representation of students from each degree program within the overall
female student population of the faculty. This proportional sampling approach introduced
a certain degree of heterogeneity among participants, as students from diverse academic
contexts were included; however, this was essential to preserve the representativeness of
the sample and to reflect the actual distribution of the student population across different
degree programs.

The inclusion criteria were as follows: being female, enrolled in one of the degree
programs within the Faculty of Health Sciences (Sport Sciences, Nutrition, Nursing, or
Kinesiology), and aged between 18 and 25 years. Participants who did not complete all
the required assessments and/or did not provide informed consent were excluded from
the study.

An initial sample size of 92 participants was estimated based on the existing scientific
literature, which indicates an ED prevalence of 20% in the Spanish athletic population and
4% in the general population [31]. With a significance level of o = 0.05, a statistical power
of 1 — = 0.8, and a group ratio of 1, a target distribution was established based on the
proportion of students in each degree program: Sport Sciences (1 = 9), Nursing (n = 52),
Kinesiology (1 = 20), and Nutrition (1 = 11). Anticipating a 10% dropout rate and to ensure
that the estimated sample size was met, the recruitment target was set at 101 participants.

2.3. Procedure

The questionnaires were distributed across four consecutive weeks to minimize par-
ticipant fatigue and reduce the risk of response bias associated with completing multiple
psychometric instruments in a single session. Each week, participants received one or
two questionnaires, allowing them to respond with better attention and accuracy. During
“Week 17, the International Physical Activity Questionnaire (IPAQ) was administered to
assess the participants’ PA levels. In “Week 2”, participants completed nutrition-related
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questionnaires ((Eating Attitudes Test (EAT-26) and Prevention with Mediterranean Diet
(PREDIMED)). During “Week 3”, questionnaires related to body dissatisfaction, the BSQ,
and the Rosenberg Self-Esteem Scale (RSE) were completed. Finally, in “Week 4”, body com-
position was assessed using the InBody model 770 device to determine nutritional status.

2.4. Variables

The variables examined in this study were as follows:
Physical activity (PA);

Mediterranean diet adherence (MEDAS);

Eating disorders (EDs);

Body shape concern (BSC);

Self-esteem,;

Nutritional status: weight, body mass index (BMI), skeletal muscle mass (SMM),
percent body fat (PBF), body fat mass (BFM), and visceral fat area (VFA).

2.5. Measures

The following instruments were employed in this study.

2.5.1. Instrument for Assessing PA

PA was assessed using the short form of the IPAQ [32]. This instrument comprises
seven items and yields data on the duration of walking, engagement in moderate- and
vigorous-intensity activities, and sedentary behaviors over the preceding seven days. It
encompasses four domains of physical activity: leisure time, domestic and household
activities, occupational activity, and transportation. The questionnaire is recommended
for use in adults aged 18-69 years [33]. For interpretation, all metabolic expenditures were
aggregated and expressed in METs per week. Vigorous, moderate, and light activities were
multiplied by 8, 4, and 3.3 METs, respectively. Following the authors’ recommendations
for this questionnaire, an initial screening was conducted to ensure that no participant
reported more than 16 h of daily activity. Additionally, the time reported for each PA was
capped at a maximum of 4 h, that is, any value exceeding 4 h was replaced with 4 h.

2.5.2. Instruments for Assessing MEDAS

The MEDAS was assessed using the PREDIMED questionnaire [34]. This questionnaire
comprises 14 items that assess the number of servings and frequency of consumption of
typical Mediterranean foods or food groups, including olive oil, nuts, fruits, wine, seafood,
and legumes. Additionally, it includes questions regarding the limited consumption of
foods not traditionally associated with the Mediterranean diet, such as red or processed
meats, sugary beverages, desserts, and sweets. Each point scored corresponds to a greater
adherence to the Mediterranean diet. Scores approaching 14 indicate a high level of
adherence; scores between 8 and 11 suggest moderate adherence; scores between 5 and 7
denote low adherence; and scores of 5 or below reflect very low adherence.

2.5.3. Instrument for Assessing Attitudes Toward Food

The assessment of attitudes toward food was conducted utilizing the EAT-26 in-
strument, which is specifically designed to identify symptoms and concerns associated
with the fear of weight gain, the drive for thinness, and the presence of restrictive eating
behavior patterns.

The questionnaire consists of 26 items [35], each evaluated on a six-point Likert scale.
The total score is obtained by recoding the responses as follows: scores from 1 to 3 are
coded as 0, a score of 4 is recoded as 1, a score of 5 as 2, and a score of 6 as 3. The only
exception is item 25, which is reverse-scored. The threshold for differentiating between
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asymptomatic and symptomatic individuals is established at 19 points [35]. Accordingly,
individuals with scores below 20 were classified as not at risk for EDs, whereas those with
scores equal to or greater than 20 were classified as being at high risk for EDs.

2.5.4. Instrument Used to Assess BSC

BSC was assessed using the BSQ-18. This questionnaire allows for the evaluation of
body satisfaction levels and the identification of dissatisfaction related to body weight [36].
The questionnaire consists of 18 items in which participants are asked to indicate their level
of satisfaction with their body image over the past four weeks. Responses are given on a
six-point Likert scale (Never = 1 to Always = 6).

2.5.5. Instrument Used to Assess Self-Esteem

Self-esteem was evaluated utilizing the Rosenberg Self-Esteem Scale (RSE), a ques-
tionnaire developed by Rosenberg to measure self-esteem based on a Guttman scale. In
this study, the Spanish-translated version was used [37]. Moreover, it has been validated
within university student populations [38]. It is a 10-item scale that assesses self-respect
and self-acceptance, rated on a 4-point Likert scale ranging from 1 (strongly disagree)
to 4 (strongly agree). Low self-esteem responses are indicated by ‘disagree’ or ‘strongly
disagree” on positively worded items (1, 3, 4, 7, and 10) and by ‘strongly agree’ or ‘agree” on
negatively worded items (2, 5, 6, 8, and 9). High self-esteem is interpreted for those scoring
30 points or above, medium self-esteem corresponds to total scores between 20 and 27, and
low self-esteem is defined as scores of 26 points or below.

2.5.6. Assessment of Nutritional Status

Nutritional status was assessed using anthropometric indicators (e.g., weight, height,
BMI, body fat percentage, visceral fat area), in accordance with the “A” (Anthropometric)
component of the ABCD model of nutritional assessment (Anthropometric, Biochemical,
Clinical, and Dietary) [39].

The InBody 770 device (Seoul, Republic of Korea) was employed to evaluate nutritional
status. The parameters obtained included weight, BMI, SMM, PBE, BFM, and VFA. The
protocol followed was as follows.

First, participant information—including sex, age, and height—was recorded on the
screens of the three devices and in Microsoft Excel (version 365).

To measure participants’ height, a stadiometer (SECA 700) was employed in accor-
dance with the International Society for the Advancement of Kinanthropometry (ISAK)
protocol [40]. Participants were asked to remove their shoes and take a deep breath, holding
it during the measurement. Weight and body composition data were obtained using the
InBody 770 scale through direct segmental multi-frequency bioelectrical impedance analy-
sis, after cleaning the device with alcohol. Measurement requirements included abstaining
from moderate-to-intense physical activity within the previous 24 h, urinating at least
30 min prior, being barefoot, not wearing metallic accessories, and fasting for at least
four hours. Compliance with these requirements was confirmed before the measurement.
The device is equipped with tetrapolar tactile electrodes with eight contact points—two on
each hand and foot—which perform impedance measurements at six different frequencies
(1,5, 50, 250, 500, and 1000 kHz) for each body segment. The skin on the soles of the feet
and palms of the hands were cleaned with an electroconductive wipe before participants
positioned themselves on the platform’s tactile electrodes, maintaining an upright posture
while holding the handles with approximately 20° of lateral arm abduction and about 30°
of scapulohumeral joint flexion, ensuring contact with all eight electrode points. It was
verified that the legs and thighs, as well as the arms and torso, were not in contact before
activating the device, which sends an electrical current through the participant’s body to
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estimate various indicators of body composition [41]. All information was recorded in
Microsoft Excel (version 365), as previously mentioned.

2.6. Data Analysis

To distinguish participants with higher PA levels from those with lower levels, the
sample was divided into two groups based on the median level of PA.

Descriptive statistical analyses were conducted for all variables, including measures
of central tendency and dispersion: mean, median, standard deviation, and interquartile
range. Pearson’s correlation coefficient was used to assess correlations between variables,
with Holm’s adjustment applied for multiple comparisons.

Mean comparisons between the two independent groups were performed using
Welch’s t-test. Effect sizes for mean differences were calculated using Cohen’s d and
interpreted following Cohen (1988) [42] (small: 0.2, medium: 0.5, large: 0.8).

A Chi-square test with Yates’ continuity correction and Fisher’s exact test were used
to evaluate the association between physical activity group and the presence of EDs.
Epidemiological analysis was supplemented with prevalence estimates and prevalence
ratios to determine the relative risk of EDs based on PA level.

To assess the reliability and validity of the EAT-26 questionnaire, Cronbach’s al-
pha, McDonald’s omega, Kaiser-Meyer—Olkin (KMO), and Bartlett’s test of sphericity
were calculated.

A logistic regression model was fitted to examine the association between physi-
cal activity group and body dissatisfaction with the risk of EDs, defined as an EAT-26
score > 20. The dependent variable was dichotomized into “at risk” vs. “not at risk,” and
the independent variables included physical activity group (Group 1 vs. Group 2) and total
score on the BSQ.

Model selection was based on the Akaike Information Criterion (AIC) [43], with the
final model chosen as the one with the lowest AIC value. The model was fitted using the
glm() function in R, with a binomial distribution and logit link.

Internal validation was conducted using bootstrap resampling (1000 iterations) to
assess the stability of the model and the robustness of its estimates. For each resample,
model coefficients were recalculated along with key performance metrics: area under the
ROC curve (AUC), mean absolute error (MAE), and mean squared error (MSE). Bootstrap
distributions were used to derive 95% confidence intervals (2.5th and 97.5th percentiles) for
both coefficients and performance metrics. AUC values and their confidence intervals were
computed with the pROC package, while MAE and MSE were derived from predicted
probabilities and observed outcomes in each resample.

To evaluate the assumptions of logistic regression, several diagnostic checks were
conducted. Multicollinearity was assessed using the Variance Inflation Factor (VIF). Model
calibration was further examined using the Hosmer-Lemeshow C and H goodness-of-
fit statistics, and through a bootstrap-based calibration curve generated with the rms
package [44] (1000 resamples). Residual analysis included the inspection of Pearson and
deviance residuals to detect potential outliers or model misfit. Additionally, Cook’s distance
was computed to identify influential observations; cases exceeding the 4/n threshold
were recorded.

All statistical analyses were conducted using RStudio (Version 2024.09.1+394). The
packages ggstatsplot [45], epiR [46], Psych [47], pROC [48], and MASS [49] were used to
perform statistical tests and generate figures. The level of significance was set at p < 0.05.



Healthcare 2025, 13, 1679

7 of 18

3. Results
3.1. Sample

Of the 108 female participants, 96 met the inclusion criteria (Sport Sciences, n = 9;
Nursing, n = 54; Kinesiology, n = 22; Nutrition, n = 11). The cutoff point used to divide
the sample into two groups based on their level of physical activity was 2373 METs/week.
Group 1 included participants with more than 2373 METs/week, while Group 2 included
those with 2373 METs/week or fewer.

3.2. Study Variables

The EAT-26 questionnaire demonstrated reliability and validity values as follows:
Cronbach’s alpha = 0.82; McDonald’s omega = 0.88; and a KMO value of 0.69. Bartlett’s
test yielded a p-value < 0.01 for our sample.

Table 1 presents the descriptive statistics, including the mean and standard deviation
(in parentheses) for all study variables.

Table 1. Descriptive statistics (mean and SD in parentheses).

Variable General Group 1 Group 2
Participants (n) 96 48 48
Age (years) 20.00 (2.44) 20.58 (1.75) 19.83 (1.21)
Weight (kg) 60.88 (8.63) 61.37 (8.32) 60.38 (8.99)
EDs (EAT26 score) * 7.83 (7.22) 9.25 (8.20) 6.42 (5.84)
PA (METs/week) * 3049.60 (2511.20) 4779.16 (2504.69) 1320.05 (602.48)
MEDAS (PREDIMED score) * 7.33(1.92) 7.69 (2.04) 6.98 (1.74)
SMM (kg) * 23.36 (2.82) 24.01 (3.03) 22.71 (2.46)
BMI (score) * 22.53 (3.10) 22.62 (2.77) 22.44 (3.42)
BFM (kg) * 18.04 (6.40) 17.52 (6.09) 18.55 (6.73)
PBF (%) * 28.99 (7.05) 28.01 (7.12) 29.97 (6.91)
VFA (cm?) * 80.9 (35.4) 77.10 (33.48) 84.75 (37.23)
BSC (BSQ score) * 48.24 (18.03) 49.67 (20.69) 46.81 (15.00)
Self-esteem (RSE score) 30.09 (5.36) 29.54 (5.82) 30.65 (4.87)

* EDs, eating disorders; PA, physical activity; MEDAS, Mediterranean diet adherence; SMM, skeletal muscle
mass; BMI, body mass index; BEM, body fat mass; PBF, percent body fat; VFA, visceral fat area; BSC, body
shape concern.

Figure 1 presents the correlation values among the different variables. Significant
correlations (p < 0.05) are displayed in bold and with larger font size. A significant positive
correlation was observed between body shape concern and EDs; a significant negative
correlation between body shape concern and self-esteem; and a significant positive corre-
lation between BSC and nutritional status indicators (weight, BMI, BEM, PBF, and VFA).
Additionally, a statistically significant correlation was observed between SMM and PA.

Figure 2 displays the group comparison (t-value), its statistical significance (p-value),
effect size (Cohen’s d), confidence interval (95% CI), and the number of observations
related to nutritional status. The body of the figure includes measures of central tendency
and dispersion.

There are significant differences in SMM between the two groups, with Group 1 (the
higher PA group) showing higher values.

Figure 3 presents measures of central tendency, distribution, and group comparisons
for the variables analyzed.
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PA | 0.05 |-0.06 | 0.09 | 0.13 |-0.15 |(0.46  0.03 |-0.28 | -0.18 |-0.03

Self-esteem -0.25 -0.42 0.07 |-0.07 |-0.05 |-0.06 |-0.01 [-0.02 |-0.04

VFA | 0.14 |0.39] 0.01

Correlation:

PBF | 0.16 |0.36/ 0.04 Pearson
1.0

BMI | 0.12 |0.38| 0.02 . 0.5
SMM | 0.04 | 0.18 [-0.06 | 0.0
-0.5

BFM | 0.17 |0.42| .02

WEIGHT | 014 |0.41-0.02

MEDAS | 024 | 0.17

BSC 10.57
I SR IS AN\ N O
NN °
%@

Correlations with p < 0.05 are shown in bold and larger font size

Figure 1. Correlation matrix. Abbreviations: EDs, eating disorders; PA, physical activity; MEDAS,
Mediterranean diet adherence; SMM, skeletal muscle mass; BMI, body mass index; BFM, body fat
mass; PBF, percent body fat; VFA, visceral fat area; BSC, body shape concern.
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Figure 2. Comparison between groups and central tendency and distribution values of nutritional
status: (a) Weight; (b) BMIL; (c) SMM,; (d) PBF; (e) BEM; (f) VFA.

Although no statistically significant differences were observed between the groups
for any of the variables, both EDs and MEDAS showed p-values close to 0.05, effect sizes
approaching a medium magnitude, and confidence intervals with one bound very close to
zero. In both cases, participants who engaged in more PA scored higher.

3.3. Analysis of the Association Between PA Group and EDs

Statistical tests were conducted to assess the association between PA group and the risk
of developing EDs (x? = 4.4138, p = 0.036). These results indicate a significant association
between PA group and the risk of EDs. To confirm these findings, Fisher’s exact test was
also performed (p = 0.03), which supported the presence of this association.
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Table 2 presents the prevalence rates of No Risk and At Risk for EDs across both
PA groups.

SELF-ESTEEM BSC

tweion(91.14) =-1.01, p =0.32, gcmen =-0.21, Clgse, [-0.61, 0.20], Nops = 96 tweich(85.7) = 0.77, p = 0.44, QCDhen =0.16, Clgse, [-0.24, 0.56], Nops = 96
100-
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g £
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w g
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20-
25-
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PA level PA level PA level PA level
(n=48) (n=48) (n=48) (n=48)
Physical Activity Group Physical Activity Group
@) (b)
EDs MEDAS
tweloh(84.96) = 1.95, p = 0.05, d conen = 0.40, Clgse, [-7.53x10°°, 0.80], Nops = 96 tweicn(91.73) = 1.83, p = 0.07, d conen = 0.37, Clgse, [-0.03, 0.78], Ngps = 96
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5.0-
0-
Above median Below median Above median Below median
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(n=48) (n=48) (n=48) (n=148)
Physical Activity Group Physical Activity Group
(© (d)

Figure 3. Comparison between groups and central tendency and distribution values of (a) Self-esteem;
(b) BSC; (c) EDs; (d) MEDAS.

Table 2. Prevalence of high risk of EDs based on group membership.

PA Group Prevalence of No Risk of EDs Prevalence of Risk of EDs
Group 1 (More actives) 83.33% 16.67%
Group 2 (Less actives) 97.92% 2.08%

The prevalence ratio for the risk of EDs between the two groups is 8, with Group 1
showing a prevalence of 16.67%, while Group 2 shows a prevalence of 2.08%.

After evaluating multiple models, a logistic regression model was fitted to assess the
association between PA group and body shape concern with the presence of high risk of
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EDs. The dependent variable was the presence of high ED risk (EAT-26 > 20). Independent
variables included PA group (Group 1 vs. Group 2) and body shape concern. Group 1
(more active participants) showed a higher risk compared to Group 2 (Table 3 and Figure 4)

Table 3. Logistic model coefficient.

CI (95%
Variable Coefficient St;?:};rd z-Value p-Value Lower ( % pper
Intercept —5.965 1.768 —3.374 0.001 —10.156 —3.047
PA Group —1.968 1.120 —1.756 0.079 —4.948 —0.095
BSC 0.075 0.027 2.804 0.005 0.029 0.137

Note: Reference = Group 2, Contrast = Group 1 (more active group with higher risk).

Predicted Probability of ED Risk

0.4

Predicted Probability
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e o

o
)

Observed Probability
0.2
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B= 1000 repetitions. boot Mean absolute error=0.029 n=96
(a) (b)

Figure 4. Predicted probability of ED risk (a) and calibration curve (b).

Although the PA group did not reach statistical significance, it improved overall model
fit. The AIC was 47.161, suggesting acceptable model adequacy.

To account for potential heterogeneity arising from the inclusion of students from
different academic programs, we tested “degree program” (DEGREE) as a covariate in the
logistic regression model. Although physical activity levels differed significantly across
programs, DEGREE was not a significant predictor of eating disorder risk (p = 0.18), and
its inclusion did not substantially improve model fit (AIC decreased only marginally from
47.161 to 47.137). For reasons of parsimony and interpretability, DEGREE was excluded
from the final model.

The logistic regression model exhibited strong discriminatory capacity, with a boot-
strapped AUC of 0.87 (95% CI: 0.76-0.97). Regarding calibration, the bootstrapped curve
(B = 1000) (Figure 4) showed low error rates—mean absolute error (MAE) of 0.029 and
mean squared error (MSE) of 0.00162—with 90% of absolute errors below 0.067, indicating
satisfactory predictive accuracy.

As for the model coefficients, the BSQ score consistently emerged as a significant and
stable predictor, with a bootstrapped odds ratio ranging from 1.04 to 1.21, suggesting that
greater body shape concern was reliably associated with increased ED risk. In contrast,
the physical activity (PA) group showed high variability, with a bootstrapped odds ratio
ranging from 0.00 to 1.03, reflecting uncertainty about its independent effect.

Model validity was further assessed through diagnostic tests. Multicollinearity was
negligible (VIF = 1.00 for all predictors). The Hosmer-Lemeshow C and H statistics
confirmed acceptable calibration (C: x2 =870, df = 8, p = 0.369; H: x% =1329, df = 8,
p =0.102).
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Residual analysis revealed no concerning values or patterns (Pearson residuals: —1.21
to 5.42; deviance residuals: —1.34 to 2.61). Cook’s distance reached a maximum of 0.35,
with only four observations (cases 66, 88, 92, and 96) exceeding the 4/n threshold (0.0417),
but none approaching the critical value of 1. Overall, these results support the model’s
robustness and good fit.

4. Discussion

The present study aimed to analyze how various psychonutritional factors are related
to the level of PA among female university students in health-related fields, with a focus on
variables associated with the risk of developing EDs.

In this regard, the data revealed a direct and significant association between body
image perception and variables such as eating attitudes and nutritional status. Students
who perceived themselves as having a negative body image exhibited higher levels of
dissatisfaction and lower self-esteem, which may lead to restrictive eating behaviors as a
strategy to control weight and appearance. Furthermore, a significant relationship was
found between anthropometric parameters (weight and PBF) and body shape concern,
as well as an inverse relationship with self-esteem. Specifically, participants with higher
weight and PBF perceived their body image more negatively, which was associated with a
greater risk of developing EDs.

This pattern was confirmed in subsequent analyses, where body shape concern was
significantly associated with higher scores on the EAT-26, suggesting an increased risk of
EDs. Logistic regression further identified body shape concern as a significant predictor of
ED risk (coefficient = 0.075, p = 0.005), highlighting the need to address both body image
perception and psychological factors in preventive strategies. These findings are consistent
with previous research indicating that students with overweight and higher PBF are more
likely to adopt maladaptive eating behaviors [50,51] and that a poorer perception of body
image is linked to a higher risk of developing EDs [52,53].

In addition to body shape concern, another relevant factor that showed significant
associations was PA. A direct relationship was found between PA level and the risk of
developing EDs. Women in the higher PA group (Group 1) had a significantly greater risk
of developing EDs compared to those in the lower PA group (Group 2). The prevalence
of high ED risk was 16.67% in Group 1 versus 2.08% in Group 2, with a prevalence
ratio of 8, indicating that the risk of EDs is eight times higher in the more active group.
This association may be explained by a heightened concern with physical appearance
among those who engage in more exercise, making them more susceptible to adopting
disordered eating behaviors. Although the present study did not directly assess exercise
motivation, recent studies have shown that appearance-related concerns are a significant
driver of physical activity, particularly among university students in health-related fields.
For instance, a fear of negative appearance evaluation has been associated with both
disordered eating attitudes and increased engagement in physical activity. Likewise,
appearance-oriented motivation has been linked to orthorexic tendencies and restrictive
eating behaviors in student populations [54,55].

Recent evidence further supports this association. For instance, maladaptive or ex-
cessive exercise has been found to be highly prevalent among individuals with EDs and
is linked to more severe psychopathology, including depression, anxiety, and obsessive—
compulsive traits. Moreover, individuals engaging in such exercise behaviors are more
likely to seek treatment, underscoring the clinical relevance of assessing not only the quan-
tity but also the quality and motivation behind PA [56,57]. Taken together, the findings in
the present study and previous research [56-58] underscore the complexity of the relation-
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ship between physical activity and eating disorders, particularly in contexts where exercise
becomes a compulsive strategy for weight regulation.

Furthermore, it has been shown that certain psychological aspects related to exercise
and/or PA—such as exercise dependence and obsessive—compulsive symptoms—may
mediate the relationship between personality traits and EDs [59]. Recent findings suggest
that sociocultural pressures and perfectionistic tendencies, particularly the desire to appear
effortlessly perfect, are associated with increased body dissatisfaction and pathological eat-
ing and exercise behaviors, mediated by self-criticism [60,61]. This is consistent with recent
evidence showing that maladaptive perfectionism is a significant predictor of disordered
eating symptoms and a reduced quality of life among university students [62].

Regarding self-esteem, a significant inverse relationship was found with body shape
concern. Students with higher BSQ scores (indicating greater body dissatisfaction) had
lower RSE scores, reflecting lower self-esteem. This result is consistent with previous
studies conducted among medical [10] and kinesiology students [63], which also reported
a negative association between body image perception and self-esteem.

With respect to body composition variables, although no significant differences were
observed in weight or BMI between groups with different levels of PA, significant differ-
ences were found in SMM. Students in the higher PA group (Group 1) had significantly
greater SMM, suggesting that, while the amount of PA may not directly correlate with these
anthropometric indicators, it can positively influence body composition, particularly in
terms of muscle gain. This finding aligns with previous research reporting higher SMM in
women with more PA [64].

The relationship between self-esteem, body shape concern, and PA level was also
explored. No statistically significant differences were found in RSE scores (p = 0.32; Cohen’s
d = —0.21) or BSQ scores (p = 0.44; Cohen’s d = 0.16) between the two groups. However, cer-
tain trends were observed: the more active group showed slightly lower self-esteem scores
and slightly higher BSQ scores, which may have clinical relevance and warrants further
investigation in future studies. These trends are in line with recent post-pandemic findings,
which report that university students experienced changes in physical activity patterns
and body image perception during and after COVID-19 lockdowns, often accompanied by
increased body dissatisfaction and altered eating behaviors [65].

Regarding EDs (p = 0.05; Cohen’s d = 0.40; CI: —0.007-0.8) and MEDAS (p = 0.07;
Cohen’s d = 0.37; CI: —0.03-0.78), although the differences between groups did not reach
conventional statistical significance, the observed effect sizes and CI suggest that these may
hold clinical relevance. Specifically, students in the more physically active group scored
higher in both ED risk and adherence to the Mediterranean diet. These findings may reflect
greater nutritional awareness among those engaging in higher levels of physical activity,
although they could also indicate heightened concern with body control. Moreover, these
results contrast with previous studies that have linked lower levels of physical activity to a
greater tendency toward dysfunctional eating behaviors, underscoring the need for further
research into the complexity of these relationships [66]

Overall, the results of the present study highlight the need to consider not only the
quantity but also the quality of PA, as well as the psychological and social context in
which it is practiced. Future interventions should take these factors into account to ensure
that the promotion of PA—rightly regarded as a health-promoting behavior—does not
inadvertently generate pressure or anxiety related to body image and eating. It is essential
to adopt a holistic approach that integrates physical, emotional, and cognitive dimensions.
Recent integrative models, such as the Mindfulness—Exercise-Nutrition (MEN) framework,
emphasize the importance of combining physical activity, healthy eating—particularly the
Mediterranean diet—and mindfulness practices to mitigate the risk of eating disorders and
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enhance psychological resilience [67]. Similarly, the concept of physical literacy supports a
holistic approach by integrating cognitive, affective, and physical dimensions to promote
sustainable and health-enhancing physical activity behaviors [68].

Moreover, the early detection of EDs in PA populations—especially among individuals
who exhibit compulsive exercise behaviors or motivations focused solely on appearance—is
crucial for enabling timely intervention and preventing the chronic progression of these
disorders [69]. Preventive strategies should include the training of professionals in the
educational, healthcare, and sports sectors to help them to identify warning signs and
provide appropriate guidance.

5. Conclusions

The results of this study suggest that the level of PA may be related to certain psycho-
logical and nutritional factors associated with the risk of developing EDs among female
university students in health sciences. Significant differences were observed between those
who engage in higher versus lower levels of exercise. Notably, a higher level of PA is not
necessarily associated with better body shape concern or higher self-esteem.

Body shape concern emerged as a predictive factor for ED risk, closely related to
anthropometric parameters such as weight and PBF, as well as to lower levels of self-
esteem. These findings reinforce the importance of addressing physical, psychological, and
behavioral aspects in an integrated manner when designing preventive strategies.

This highlights the need to consider the context, intensity, motivations, and emotional
consequences of exercise in the prevention and early detection of these disorders. Among
the limitations of this study, the heterogeneity of the sample stands out, as it was composed
of students from various health-related degree programs. This diversity may have influ-
enced the results due to the differing characteristics and habits of each group. Additionally,
the assessment of physical activity levels relied solely on the IPAQ questionnaire, which
limits the precision and depth of the analysis.

The findings underscore the importance of promoting PA practices that focus on
well-being, enjoyment, and holistic health, rather than on body modification or aesthetic
performance. An integrated approach that combines the promotion of PA with nutritional
education, body acceptance, and the strengthening of self-esteem will be key to preventing
EDs and promoting the overall well-being of female university students.

Regarding future lines of research, it would be advisable to incorporate objective
methods for measuring physical activity, such as monitoring devices or accelerometry,
to complement self-reported questionnaires and allow for a more accurate assessment
of physical behavior. Additionally, conducting longitudinal studies would be valuable
to establish causal relationships between physical activity levels, body image percep-
tion, and the risk of developing eating disorders. It is also recommended to explore in
greater depth the motivations that drive physical activity—whether related to health,
aesthetics, or performance—and how these motivations influence students’ mental and
nutritional health.
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Abbreviations

The following abbreviations have been used in this article:

BFM Body Fat Mass

BMI Body Mass Index

BSC Body Shape Concern

EAT Eating Attitudes test

EDs Eating Disorders

TIPAQ International Physical Activity Questionnaire
MEDAS Mediterranean Diet Adherence

PA Physical Activity

PBF Percent Body Fat

PREDIMED Prevention with Mediterranean diet
RSE Rosenberg Self-Esteem Scale

SMM Skeletal Muscle Mass

VFA Visceral Fat Area

References

1. Wang, S.B.; Haynos, A.F,; Wall, M.M.; Chen, C.; Eisenberg, M.E.; Neumark-Sztainer, D. Fifteen-Year Prevalence, Trajectories, and
Predictors of Body Dissatisfaction From Adolescence to Middle Adulthood. Clin. Psychol. Sci. 2019, 7, 1403-1415. [CrossRef]

2. American Psychiatric Association Diagnostic and Statistical Manual of Mental Disorders; American Psychiatric Association: Washington,
DC, USA, 2013; ISBN 0-89042-555-8.

3. Ramirez-Contreras, C.; Farran-Codina, A.; Izquierdo-Pulido, M.; Zerén-Rugerio, M.F. A Higher Dietary Restraint Is Associated
with Higher BMI: A Cross-Sectional Study in College Students. Physiol. Behav. 2021, 240, 113536. [CrossRef]

4.  Bellisle, F. Food Choice, Appetite and Physical Activity. Public Health Nutr. 1999, 2, 357-361. [CrossRef] [PubMed]

5. Sharif-Nia, H.; Sivarajan Froelicher, E.; Gorgulu, O.; Osborne, ].W.; Blachnio, A.; Rezazadeh Fazeli, A.; Goudarzian, A.H.; Kaveh,
O. The Relationship among Positive Body Image, Body Esteem, and Eating Attitude in Iranian Population. Front. Psychol. 2024,
15, 1304555. [CrossRef]

6. Hao, M,; Fang, Y.;; Yan, W.; Gu, J.; Hao, Y.; Wu, C. Relationship between Body Dissatisfaction, Insufficient Physical Activity,
and Disordered Eating Behaviors among University Students in Southern China. BMC Public Health 2022, 22, 2054. [CrossRef]
[PubMed]

7. Beaulieu, K.; Oustric, P; Finlayson, G. The Impact of Physical Activity on Food Reward: Review and Conceptual Synthesis of
Evidence from Observational, Acute, and Chronic Exercise Training Studies. Curr. Obes. Rep. 2020, 9, 63-80. [CrossRef]

8. Arslan, M.; Yabanci Ayhan, N.; Sariyer, E.T.; Colak, H.; Cevik, E. The Effect of Bigorexia Nervosa on Eating Attitudes and Physical
Activity: A Study on University Students. Int. . Clin. Pract. 2022, 2022, 6325860. [CrossRef]

9.  Chapa, D.A.N.; Johnson, S.N.; Richson, B.N.; Bjorlie, K.; Won, Y.Q.; Nelson, S.V.; Ayres, J.; Jun, D.; Forbush, K.T.; Christensen,

K.A,; et al. Eating-disorder Psychopathology in Female Athletes and Non-athletes: A Meta-analysis. Int. |. Eat. Disord. 2022, 55,
861-885. [CrossRef] [PubMed]


https://doi.org/10.1177/2167702619859331
https://doi.org/10.1016/j.physbeh.2021.113536
https://doi.org/10.1017/S1368980099000488
https://www.ncbi.nlm.nih.gov/pubmed/10610073
https://doi.org/10.3389/fpsyg.2024.1304555
https://doi.org/10.1186/s12889-022-14515-9
https://www.ncbi.nlm.nih.gov/pubmed/36352371
https://doi.org/10.1007/s13679-020-00372-3
https://doi.org/10.1155/2022/6325860
https://doi.org/10.1002/eat.23748
https://www.ncbi.nlm.nih.gov/pubmed/35665528

Healthcare 2025, 13, 1679 16 of 18

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

Mallaram, G.K.; Sharma, P; Kattula, D.; Singh, S.; Pavuluru, P. Body Image Perception, Eating Disorder Behavior, Self-Esteem
and Quality of Life: A Cross-Sectional Study among Female Medical Students. . Eat. Disord. 2023, 11, 225. [CrossRef]
Bourbeau, F,; Bouchard, S.; Corno, G.; Monthuy-Blanc, J. The Role of Body Image Perception on a Continuum from Dysfunctional
to Healthy Eating Attitudes and Behaviors Among People Seeking Treatment. J. Clin. Med. 2025, 14, 597. [CrossRef]
Gonzéalez-Carrascosa, R.; Garcia-Segovia, P.; Martinez-Monz6, J. Valoracién de La Imagen Corporal y de Los Comportamientos
Alimentarios En Universitarios [Assessment Ofbody Image and Eating Attitudes in University Students]. Rev. Psicopatol. Psicol.
Clin. 2014, 18, 45-59. [CrossRef]

Sénchez-Miguel, P.A ; Sevil-Serrano, J.; Sanchez-Oliva, D.; Vaquero-Solis, M.; Tapia-Serrano, M.A. Does Gender Moderate the
Relationship between Physical Activity and Body Dissatisfaction among Adolescents? J. Gend. Stud. 2021, 30, 676-686. [CrossRef]
Ruiz-Bravo, P; Garcia-Merino, S.; Rodriguez-Rodriguez, B.; Laiz, N.M.; Diaz Urefia, G. Sex-Related Perception of Body Image,
Attitude toward Food, and Nutritional Status of University Students, and Their Relationship with Physical Activity Level. Front.
Psychol. 2025, 16, 1567566. [CrossRef]

Brener, N.D.; Eaton, D.K.; Lowry, R.; McManus, T. The Association between Weight Perception and BMI among High School
Students. Obes. Res. 2004, 12, 1866-1874. [CrossRef] [PubMed]

Calzo, J.P; Sonneville, K.R.; Haines, J.; Blood, E.A.; Field, A.E.; Austin, S.B. The Development of Associations Among Body Mass
Index, Body Dissatisfaction, and Weight and Shape Concern in Adolescent Boys and Girls. J. Adolesc. Health 2012, 51, 517-523.
[CrossRef] [PubMed]

Alkazemi, D.; Zafar, T.A.; Ebrahim, M.; Kubow, S. Distorted Weight Perception Correlates with Disordered Eating Attitudes in
Kuwaiti College Women. Int. J. Eat. Disord. 2018, 51, 449-458. [CrossRef]

Duré Travé, T.; Castroviejo Gandarias, A. Adherencia a La Dieta Mediterranea En La Poblaciéon Universitaria. Nutr. Hosp. 2011,
26, 602-608.

El Hajj, ].S.; Julien, S.G. Factors Associated with Adherence to the Mediterranean Diet and Dietary Habits among University
Students in Lebanon. J. Nutr. Metab. 2021, 2021, 6688462. [CrossRef]

Tsartsapakis, I.; Papadopoulos, P.; Stavrousis, D.; Dalamitros, A.A.; Chatzipanteli, A.; Chalatzoglidis, G.; Gerou, M.; Zafeiroudi, A.
Recreational Physical Activity and the Mediterranean Diet: Their Effects on Obesity-Related Body Image Dissatisfaction and
Eating Disorders. Healthcare 2024, 12, 1579. [CrossRef]

Leone, A.; Martinez-Gonzélez, M.A.; Lahortiga-Ramos, F.; Molero Santos, P.; Bertoli, S.; Battezzati, A.; Bes-Rastrollo, M. Adherence
to the Mediterranean Dietary Pattern and Incidence of Anorexia and Bulimia Nervosa in Women: The SUN Cohort. Nutrition
2018, 54, 19-25. [CrossRef]

Melguizo-Ibafiez, E.; Gonzélez-Valero, G.; Ubago-Jiménez, J.L.; Alonso-Vargas, ].M.; Puertas-Molero, P. Associations of Mediter-
ranean Diet, Psychological Wellbeing and Media Pressure on Physical Complexion and Effect of Weekly Physical Activity
Engagement in Higher Education. Eur. J. Investig. Health Psychol. Educ. 2023, 13, 1600-1611. [CrossRef] [PubMed]

Alkhatib, A. Effects of Nutrition and Physical Activity Lifestyle Interventions on Childhood Obesity. Nutrients 2025, 17, 2100.
[CrossRef]

Lopez-Olivares, M.; Mohatar-Barba, M.; Ferndndez-Gémez, E.; Enrique-Mirén, C. Mediterranean Diet and the Emotional
Well-Being of Students of the Campus of Melilla (University of Granada). Nutrients 2020, 12, 1826. [CrossRef]

Mora, E; Fernandez Rojo, S.; Banzo, C.; Quintero, J. The Impact of Self-Esteem on Eating Disorders. Eur. Psychiatry 2017, 41, S558.
[CrossRef]

Kapoor, A.; Upadhyay, M.K.; Saini, N.K. Relationship of Eating Behavior and Self-Esteem with Body Image Perception and Other
Factors among Female College Students of University of Delhi. J. Educ. Health Promot. 2022, 11, 80. [CrossRef]

Rutsztein, G.; Scappatura, M.L.; Murawski, B. Perfectionism and Low Self- Esteem across the Continuum of Eating Disorders in
Adolescent Girls from Buenos Aires. Rev. Mex. Trastor. Aliment. 2014, 5, 39-49. [CrossRef]

Krauss, S.; Dapp, L.C.; Orth, U. The Link Between Low Self-Esteem and Eating Disorders: A Meta-Analysis of Longitudinal
Studies. Clin. Psychol. Sci. 2023, 11, 1141-1158. [CrossRef]

Sorjonen, K.; Ghaderi, A.; Melin, B. Meta-Analytic Prospective Associations between Self-Esteem and Eating Disorders Appear to
Be Spurious: A Reanalysis and Comment on Krauss et al. (2023). Front. Psychol. 2025, 16, 1463701. [CrossRef]

von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J. Declaracién de La Iniciativa STROBE: Directrices Para La Comunicacion de
Estudios Observacionales. In The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines
for Reporting Observational Studies; Ediciones Doyma S.L.: Barcelona, Spain, 2008; Volume 22.

Toro, J.; Galilea, B.; Martinez-Mallén, E.; Salamero, M.; Capdevila, L.; Mari, J.; Mayolas, J.; Toro, E. Eating Disorders in Spanish
Female Athletes. Int. ]. Sports Med. 2005, 26, 693-700. [CrossRef]

Carrera, Y. Cuestionario Internacional de Actividad Fisica (IPAQ). Rev. Enferm. Trabajo 2017, 7, 49-54.

Mantilla-Toloza, S.; Gémez-Conesa, A. El Cuestionario Internacional de Actividad Fisica. Un Instrumento Adecuado En El
Seguimiento de La Actividad Fisica Poblacional. Rev. Iberoam. Fisioter. Kinesiol. 2007, 10, 48-52. [CrossRef]


https://doi.org/10.1186/s40337-023-00945-2
https://doi.org/10.3390/jcm14020597
https://doi.org/10.5944/rppc.vol.18.num.1.2013.12762
https://doi.org/10.1080/09589236.2021.1937078
https://doi.org/10.3389/fpsyg.2025.1567566
https://doi.org/10.1038/oby.2004.232
https://www.ncbi.nlm.nih.gov/pubmed/15601984
https://doi.org/10.1016/j.jadohealth.2012.02.021
https://www.ncbi.nlm.nih.gov/pubmed/23084175
https://doi.org/10.1002/eat.22852
https://doi.org/10.1155/2021/6688462
https://doi.org/10.3390/healthcare12161579
https://doi.org/10.1016/j.nut.2018.02.008
https://doi.org/10.3390/ejihpe13090116
https://www.ncbi.nlm.nih.gov/pubmed/37754455
https://doi.org/10.3390/nu17132100
https://doi.org/10.3390/nu12061826
https://doi.org/10.1016/j.eurpsy.2017.01.802
https://doi.org/10.4103/jehp.jehp_855_21
https://doi.org/10.1016/S2007-1523(14)70375-1
https://doi.org/10.1177/21677026221144255
https://doi.org/10.3389/fpsyg.2025.1463701
https://doi.org/10.1055/s-2004-830378
https://doi.org/10.1016/S1138-6045(07)73665-1

Healthcare 2025, 13, 1679 17 of 18

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.
46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

Martinez-Gonzalez, M.A.; Corella, D.; Salas-Salvado, J.; Ros, E.; Covas, M.L; Fiol, M.; Warnberg, J.; Aros, F.; Ruiz-Gutierrez, V.;
Lamuela-Raventos, R.M.; et al. Cohort Profile: Design and Methods of the PREDIMED Study. Int. J. Epidemiol. 2012, 41, 377-385.
[CrossRef] [PubMed]

Rivas, T.; Bersabé, R.; Jiménez, M.; Berrocal, C. The Eating Attitudes Test (EAT-26): Reliability and Validity in Spanish Female
Samples. Span. ]. Psychol. 2010, 13, 1044-1056. [CrossRef] [PubMed]

Dominguez-Lara, S.; Aguirre-Pérez, S.; Romo-Gonzalez, T.; Herrera-Meza, S.; Campos-Uscanga, Y. Psychometric Analysis of the
Body Shape Questionnaire in Mexican University Students. Rev. Colomb. Psiquiatr. 2020, 49, 154-161. [CrossRef]

Gonzélez, FA.; Sigtienza, Y.M.; Sol4, I.B. Andlisis de La Dimensionalidad de La Escala de Autoestima de Rosenberg En Una
Muestra de Adolescentes Valencianos. Revista Psicol. Univ. Tarracon. 2000, 22, 29-42.

Martin-Albo, J.; Nufiez, ].L.; Navarro, J.G.; Grijalvo, F. The Rosenberg Self-Esteem Scale: Translation and Validation in University
Students. Span. |. Psychol. 2007, 10, 458—467. [CrossRef]

Nieman, D.C. Nutritional Assessment, 7th ed.; McGraw-Hill Education: New York, NY, USA, 2019; ISBN 9780078021404.
International Society for the Advancement of Kinanthropometry, International Standards for Anthropometric Assessment.
Available online: https://isak.global/ (accessed on 2 December 2024).

Guedes, D.P; Calabrese, ].C.; Pirolli, PM. Use of Different Segmental Multi-Frequency Bioelectrical Impedance Devices for
Analysis of Body Composition in Young Adults: Comparison with Bioelectrical Spectroscopy. Nutr. Hosp. 2019, 36, 618-625.
[CrossRef]

Cobhen, ]. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Routledge: New York, NY, USA, 1988; ISBN 9781134742707 .
Symonds, M.R.E.; Moussalli, A. A Brief Guide to Model Selection, Multimodel Inference and Model Averaging in Behavioural
Ecology Using Akaike’s Information Criterion. Behav. Ecol. Sociobiol. 2011, 65, 13-21. [CrossRef]

Harrell, EE., Jr. Regression Modeling Strategies: With Applications to Linear Models, Logistic and Ordinal Regression, and Survival
Analysis, 2nd ed.; Springer International Publishing: Berlin/Heidelberg, Germany, 2016; ISBN 978-3319330396.

Patil, I. Visualizations with Statistical Details: The “ggstatsplot” Approach. J. Open Source Softw. 2021, 6, 3167. [CrossRef]
Stevenson, M.; Sergeant, E. EpiR: Tools for the Analysis of Epidemiological Data. CRAN: Contributed Packages 2008. Available
online: https://rdrrio/cran/epiR/ (accessed on 8 July 2025).

Revelle, W. Psych: Procedures for Psychological, Psychometric, and Personality Research. Available online: https://cran.r-project.
org/web/packages/psych/index.html (accessed on 28 November 2024).

Robin, X.; Turck, N.; Hainard, A.; Tiberti, N.; Lisacek, F.; Sanchez, J.-C.; Miiller, M. PROC: An Open-Source Package for R and S+
to Analyze and Compare ROC Curves. BMC Bioinform. 2011, 12, 77. [CrossRef]

Venables, W.N.; Ripley, B.D. Modern Applied Statistics with S, 4th ed.; Springer: Berlin/Heidelberg, Germany, 2002.

Silva, ].D.; de Jesus Silva, A.B.; de Oliveira, A.V.K.; de Aguiar Nemerde, A.S. Influéncia Do Estado Nutricional No Risco Para
Transtornos Alimentares Em Estudantes de Nutricao. Cien Saude Colet. 2012, 17, 3399-3406. [CrossRef] [PubMed]

Inzunza Rosales, E.; Diaz Tapia, C.; Valenzuela Manriquez, E.; Gutiérrez Vergara, Y.; Baier Riquelme, B.; Molina-Marquez,
I.; Hernandez-Mosqueira, C. Autopercepcion e Insatisfaccién de La Imagen Corporal Con Relacién al IMC y Porcentaje de
Grasa Entre Hombres y Mujeres Estudiantes Universitarios Chilenos. MHSalud Revista Cienc. Mov. Hum. Salud 2023, 20, 79-88.
[CrossRef]

Estrada-Araoz, E.G.; Ayay-Arista, G.; Pujaico-Espino, J.R.; Yupanqui-Pino, E.H.; Yupanqui-Pino, A.; Ferreyros-Yucra, J.E.; Ruiz-
Tejada, J.O.; Rivera-Mamani, F.A. Insatisfaccion Corporal y Los Trastornos de La Conducta Alimentaria En Estudiantes de Una
Universidad Privada: Un Estudio Correlacional (Body Dissatisfaction and Eating Disorders in Students of a Private University: A
Correlational Study). Retos 2024, 61, 626-635. [CrossRef]

Franco-Paredes, K.; Diaz-Reséndiz, EJ.; Peldez-Fernandez, M.A.; Bautista-Diaz, M.L. Variables That Explain Disordered Eating
Behaviors among Women: The Mediating Role of Body Dissatisfaction. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2024, 29, 4.
[CrossRef]

Rozmiarek, M.; Grajek, M.; Krupa-Kotara, K.; Malchrowicz-Mosko, E. Orthorectic Behavior among Students and Motivation for
Physical Activity, Dietary Habits, and Restrictive Eating. Front. Nutr. 2024, 11, 1367767. [CrossRef] [PubMed]

Li, J.; Wilczynska, D.; Lipowska, M.; Lada-Masko, A.B.; Radtke, B.M.; Sajewicz-Radtke, U.; Izydorczyk, B.; Liu, T.; Wang, Z.; Lu,
J.; et al. Predictive Model of the Relationship between Appearance, Eating Attitudes, and Physical Activity Behavior in Young
People amid COVID-19. Nutrients 2024, 16, 2065. [CrossRef]

Campbell, C.; Greig, X.; Griffiths, ].; Hashman, D.; Thomas, S.; Isobe, M.; Bahji, A.; Dimitropoulos, G.; Devoe, D. European Eating
Disorders Review-REVIEW OPEN ACCESS The Prevalence of Excessive Exercise in Eating Disorders: A Systematic Review and
Meta-Analysis. Eur. Eat. Disord. Rev. 2025. [CrossRef]

Liao, Z.; Birgegard, A.; Monell, E.; Borg, S.; Bulik, C.M.; Mantilla, E.F. Maladaptive Exercise in Eating Disorders: Lifetime and
Current Impact on Mental Health and Treatment Seeking. J. Eat. Disord. 2024, 12, 86. [CrossRef]

Kostrzewa, E.; Eijkemans, M.].C.; Kas, M.]. The Expression of Excessive Exercise Co-Segregates with the Risk of Developing an
Eating Disorder in Women. Psychiatry Res. 2013, 210, 1123-1128. [CrossRef]


https://doi.org/10.1093/ije/dyq250
https://www.ncbi.nlm.nih.gov/pubmed/21172932
https://doi.org/10.1017/S1138741600002687
https://www.ncbi.nlm.nih.gov/pubmed/20977051
https://doi.org/10.1016/j.rcp.2018.09.002
https://doi.org/10.1017/S1138741600006727
https://isak.global/
https://doi.org/10.20960/nh.2376
https://doi.org/10.1007/s00265-010-1037-6
https://doi.org/10.21105/joss.03167
https://rdrr.io/cran/epiR/
https://cran.r-project.org/web/packages/psych/index.html
https://cran.r-project.org/web/packages/psych/index.html
https://doi.org/10.1186/1471-2105-12-77
https://doi.org/10.1590/S1413-81232012001200024
https://www.ncbi.nlm.nih.gov/pubmed/23175415
https://doi.org/10.15359/mhs.20-1.8
https://doi.org/10.47197/retos.v61.110168
https://doi.org/10.1007/s40519-023-01626-4
https://doi.org/10.3389/fnut.2024.1367767
https://www.ncbi.nlm.nih.gov/pubmed/38887502
https://doi.org/10.3390/nu16132065
https://doi.org/10.17605/OSF.IO/MYVXW
https://doi.org/10.1186/s40337-024-01048-2
https://doi.org/10.1016/j.psychres.2013.08.050

Healthcare 2025, 13, 1679 18 of 18

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Yang, P; Wang, T.; Herold, F.; Miiller, N.G.; Taylor, A.; Szabo, A.; Granziol, U.; Cook, B.; Landolfi, E.; Solmi, M.; et al. Relationships
between Personality Traits and Disordered Eating among Chinese Female Exercisers: The Role of Symptoms of Exercise
Dependence and Obsessive-Compulsiveness. J. Eat. Disord. 2022, 10, 169. [CrossRef]

Adams, V.; Watson, H.J.; Mazzucchelli, T.; Jones, E.; Callaghan, T.; Bills, E.; Egan, S.J. Direct, Indirect, and Reciprocal Associations
between Perfectionism, Compulsive Exercise and Eating Disorder Pathology in Adolescents with Eating Disorders. Eat. Weight
Disord. Stud. Anorex. Bulim. Obes. 2024, 29, 21. [CrossRef]

Moffitt, R.L.; Dwyer, B.K.; Scarce, P.R.; Linardon, J. Effortless Perfectionism and Its Relationship with Body Dissatisfaction, and
Pathological Eating and Exercise: The Mediating Role of Self-Kindness and Self-Criticism. Clin. Psychol. 2024, 28, 221-232.
[CrossRef]

Rutter-Eley, E.L.; James, M.K.; Jenkins, PE. Eating Disorders, Perfectionism, and Quality of Life. . Nerv. Ment. Dis. 2020, 208,
771-776. [CrossRef]

Rusu, L.; Piele, D,; Ilie, E.; Ionescu, G.; Marin, M.I; Rusu, M.R,; Calina, M.L. The Relationship Between Body Composition,
Physical Activity, Self-Esteem, and Body Image in Female and Male Adolescents. Sports 2025, 13, 11. [CrossRef] [PubMed]
Oshita, K.; Myotsuzono, R.; Tashiro, T. Association between Normal Weight Obesity and Skeletal Muscle Mass Index in Female
University Students with Past Exercise Habituation. J. Funct. Morphol. Kinesiol. 2022, 7, 92. [CrossRef]

Goicochea, E.A.; Coloma-Naldos, B.; Moya-Salazar, J.; Rojas-Zumaran, V.; Moya-Espinoza, ].G.; Contreras-Pulache, H. Physical
Activity and Body Image Perceived by University Students during the COVID-19 Pandemic: A Systematic Review. Int. ]. Environ.
Res. Public Health 2022, 19, 16498. [CrossRef] [PubMed]

Sdenz Duran, S.; Gonzélez Martinez, F; Diaz Cardenas, S. Hébitos y Trastornos Alimenticios Asociados a Factores Socio-
Demogréficos, Fisicos y Conductuales En Universitarios de Cartagena, Colombia. Rev. Clin. Med. Fam. 2011, 4, 193-204.
[CrossRef]

Baldassano, S.; Alioto, A.; Amato, A.; Rossi, C.; Messina, G.; Bruno, M.R.; Stallone, R.; Proia, P. Fighting the Consequences of the
COVID-19 Pandemic: Mindfulness, Exercise, and Nutrition Practices to Reduce Eating Disorders and Promote Sustainability.
Sustainability 2023, 15, 2120. [CrossRef]

Carl, J.; Barratt, J.; Wanner, P; Topfer, C.; Cairney, J.; Pfeifer, K. The Effectiveness of Physical Literacy Interventions: A Systematic
Review with Meta-Analysis. Sports Med. 2022, 52, 2965-2999. [CrossRef]

Vinkers, C.D.W,; Evers, C.; Adriaanse, M.A.; de Ridder, D.T.D. Body Esteem and Eating Disorder Symptomatology: The Mediating
Role of Appearance-Motivated Exercise in a Non-Clinical Adult Female Sample. Eat. Behav. 2012, 13, 214-218. [CrossRef]
Holm, S. (Ed.) Declaration of Helsinki. In The International Encyclopedia of Ethics; Wiley: Hoboken, NJ, USA, 2013.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s40337-022-00679-7
https://doi.org/10.1007/s40519-024-01650-y
https://doi.org/10.1080/13284207.2024.2371324
https://doi.org/10.1097/NMD.0000000000001241
https://doi.org/10.3390/sports13010011
https://www.ncbi.nlm.nih.gov/pubmed/39852607
https://doi.org/10.3390/jfmk7040092
https://doi.org/10.3390/ijerph192416498
https://www.ncbi.nlm.nih.gov/pubmed/36554379
https://doi.org/10.4321/S1699-695X2011000300003
https://doi.org/10.3390/su15032120
https://doi.org/10.1007/s40279-022-01738-4
https://doi.org/10.1016/j.eatbeh.2012.02.006

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Procedure 
	Variables 
	Measures 
	Instrument for Assessing PA 
	Instruments for Assessing MEDAS 
	Instrument for Assessing Attitudes Toward Food 
	Instrument Used to Assess BSC 
	Instrument Used to Assess Self-Esteem 
	Assessment of Nutritional Status 

	Data Analysis 

	Results 
	Sample 
	Study Variables 
	Analysis of the Association Between PA Group and EDs 

	Discussion 
	Conclusions 
	References

