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Disordered eating is an under-recognised problem among university students,
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attitudes were assessed with the Eating Attitudes Test-26 (EAT-26, at-risk score
Disordered Eating, Food >20), food insecurity with the United States Department of Agriculture Adult

Insecurity, Perceived Food Security Survey Module, perceived stress with the Perceived Stress Scale-
Stress, University 10, and sleep quality with the Pittsburgh Sleep Quality Index. Body-mass index
Students, Indonesia. was classified using Asia-Pacific cut-offs. Associations were examined using chi-

square tests, Spearman correlations, and multivariable logistic regression
adjusted for sex and body-mass index. The EAT-26 showed good internal
consistency (Cronbach's a. = 0.82). Overall, 22.2% of students (95% CI 19.0—
25.4) were at risk of disordered eating. EAT-26 scores correlated positively with
food insecurity, perceived stress, and body-mass index. In the adjusted model,
disordered-eating risk was independently associated with food insecurity
(adjusted odds ratio 1.99; 95% CI 1.34-2.96) and high perceived stress
(adjusted odds ratio 2.40,; 95% CI 1.32—4.37), and with higher body-mass index,
but not with poor sleep quality. Food insecurity and perceived stress are salient
correlates of disordered eating among Indonesian undergraduates, supporting
integrated screening and support.

Introduction

Disordered eating refers to a range of attitudes and behaviours, such as preoccupation with
weight and shape, dietary restriction, binge eating, and compensatory behaviours, that fall short
of a formal eating-disorder diagnosis but carry meaningful risk to physical and psychological
health. University students are a recognised high-risk group: a global systematic review and
meta-analysis of undergraduate students estimated the pooled prevalence of screen-based
disordered eating at 19.7%, with an estimate of about 22% for studies using the Eating Attitudes
Test (Alhaj et al., 2022). Evidence from Southeast Asia is more limited; a multi-country study
using the Eating Attitudes Test-26 (EAT-26) across Indonesia, Malaysia, Myanmar, Thailand,
and Vietnam classified 11.5% of students as at risk, with the lowest rates (below 10%) reported
in Indonesia (Pengpid & Peltzer, 2018; Wongprachum et al., 2026; Bhaumik, 2025). The
public-health relevance of these attitudes is considerable: eating disorders are disabling and
frequently under-counted, and revised global estimates that incorporated binge-eating disorder
and other specified feeding or eating disorders added 41.9 million cases worldwide
(Santomauro et al., 2021; Giel et al., 2022; Dane & Bhatia, 2023; Liu et al., 20225). Screening
instruments such as the EAT-26 identify individuals at elevated risk of disordered eating rather
than establishing a clinical eating-disorder diagnosis; throughout this article, disordered-eating
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risk denotes this screened elevated-risk status (M Aljehani & Alabdrabalnabi, 2025; Kovécs et
al., 2025; Al-Bawah et al., 2026).

Research on disordered eating has traditionally emphasised body-image concerns, female sex,
and elevated body weight as risk factors. More recently, attention has turned to social and
economic adversity. A growing body of evidence links food insecurity, limited or uncertain
access to adequate food, to elevated eating-disorder pathology, including dietary restriction,
binge eating, and compensatory behaviours (Becker et al., 2017; Hazzard et al., 2020), and a
meta-analysis confirmed that food insecurity is associated with higher odds of binge eating
(Abene et al., 2023). Proposed mechanisms include the cyclical pattern of food deprivation
followed by overeating when food becomes available, the multiple functions of dietary
restraint, and the role of psychological stress (Hazzard et al., 2020; Papalini, 2024). Perceived
stress is itself a plausible correlate of disordered eating, while poorer sleep quality has been
linked to some forms of disordered eating, although associations with attitudinal measures such
as the EAT-26 have been inconsistent (Suna & Ayaz, 2022; Wu et al., 2021; Giirbiiz & Bayram,
2025).

In Indonesia, food insecurity is an emerging concern even among students and adolescents, and
has been associated with adverse mental-health outcomes (Asrullah et al., 2024; Saputra et al.,
2025; Rahman & Siu, 2025). Yet few studies have examined disordered eating among
Indonesian undergraduates, and fewer still have considered food insecurity, perceived stress,
and sleep quality together within the same sample. Clarifying these associations is important
because food insecurity and stress are potentially modifiable, and because eating-disorder
screening rarely incorporates them. To our knowledge, no Indonesian study has yet examined
food insecurity, perceived stress, and sleep quality together as correlates of disordered-eating
risk within a single undergraduate sample, and national data on disordered eating in this
population remain limited. These factors were considered jointly because they are interrelated:
economic hardship, psychological stress, and disrupted sleep may reinforce one another and
converge on eating behaviour, while body-mass index reflects the weight-related concerns
central to the EAT-26. This study therefore had two aims: to estimate the prevalence of
disordered-eating risk (screened, not clinically diagnosed) among Indonesian undergraduates,
and to examine whether food insecurity, perceived stress, poor sleep quality, and body-mass
index are associated with that risk. We hypothesised that food insecurity, higher perceived
stress, poorer sleep quality, and higher body-mass index would each be associated with greater
odds of disordered-eating risk, independent of sex.

Method
Study design and participants

This cross-sectional study was conducted in November 2024 among 635 undergraduate
students from several Indonesian higher-education institutions, predominantly Universitas
Tidar in Magelang, Central Java. Participation was voluntary and all respondents provided
informed consent before completing a self-administered online questionnaire. The study was
approved by the Health Research Ethics Committee, Faculty of Medicine, Universitas Jenderal
Soedirman (KEPK FK UNSOED), No. 100/KEPK/PE/X/2024. Respondents were enrolled
through a non-probability strategy combining convenience and snowball sampling: the online
questionnaire was disseminated through student and peer networks, and early respondents were
invited to share it with others. Because dissemination began at the investigators' home
institution, Universitas Tidar contributed the largest number of respondents (432 of 635,
68.0%), while the remaining 203 (32.0%) came from a range of other Indonesian universities;
the sample is therefore interpreted as describing these participating students rather than a
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nationally representative population. Eligible participants were actively enrolled Diploma or
undergraduate (S1) students who provided informed consent; postgraduate students and
submissions with incomplete responses were excluded. Because the questionnaire was shared
through open online networks, a denominator-based response rate could not be calculated.
Repeat participation was discouraged by collecting respondent identifiers (including email
address) and screening the dataset for duplicate entries, and only complete responses were
analysed, yielding 635 usable records. No a priori power calculation guided recruitment;
however, 635 respondents estimate a 22% prevalence with a 95% confidence half-width of
about three percentage points (above the roughly 609 required for that precision) and provide
about 28 outcome events per model predictor, comfortably above the conventional minimum
of ten, corresponding to approximately 91% power to detect the observed association between
food insecurity and disordered-eating risk.

Disordered eating attitudes

Disordered eating attitudes were assessed using the 26-item Eating Attitudes Test (EAT-26), a
widely used screening instrument (Garner et al., 1982). Items are rated on a six-point scale and
summed (range 0—78); a total score of 20 or above indicates being at risk of disordered eating.
Internal consistency in this sample was good (Cronbach's a = 0.82). Only the 26 attitudinal
items were administered; the supplementary behavioural-frequency items sometimes
accompanying the test were not included, so the EAT-26 was used purely as an attitudinal
screen, and a score of 20 or above was interpreted as screening-level risk rather than a
diagnosis. The instrument was administered in Indonesian.

Food insecurity, stress, and sleep

Food insecurity over the preceding 12 months was measured with the ten-item USDA Adult
Food Security Survey Module and scored according to standard conventions, with students
classified as food insecure when the raw score was 3 or above (Bickel et al., 2000). Perceived
stress was measured with the 10-item Perceived Stress Scale (PSS-10), with positively worded
items reverse-scored; a total score of 27 or above was classified as high stress (Cohen et al.,
1983). Sleep quality was assessed with the Pittsburgh Sleep Quality Index (PSQI); a global
score above 5 indicated poor sleep quality (Buysse et al., 1989). Body-mass index (BMI) was
computed from self-reported weight and height and classified using Asia-Pacific cut-offs
(WHO Expert Consultation, 2004). All instruments were administered in Indonesian.
Respondents answered the USDA items with reference to their own food situation over the
preceding 12 months and, in addition to the food-insecure versus food-secure split, were also
classified into the standard categories of food secure, low food security, and very low food
security. Internal consistency in this sample was acceptable to good for the USDA module
(Cronbach's a = 0.80), the PSS-10 (a0 = 0.71), and the EAT-26 (o = 0.82); the PSQI yields a
weighted composite global score rather than simple summed items, so coefficient alpha is less
directly interpretable and is not reported for it. Because the PSS-10 has no universally accepted
diagnostic threshold, perceived stress was analysed primarily as a continuous score, and the
classification of a score of 27 or above as high stress is reported only as a secondary, descriptive
categorisation.

Statistical analysis

Prevalence is reported with 95% confidence intervals (CI). Associations between disordered-
eating risk and categorical variables were examined using the chi-square test with crude odds
ratios (cOR), and Spearman correlations were used for continuous variables. A multivariable
binary logistic regression model estimated adjusted odds ratios (aOR) for disordered-eating
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risk, with food insecurity, high perceived stress, and poor sleep quality as predictors of interest,
adjusted for sex and BMI. A two-sided p-value below 0.05 was considered significant. Sex and
body-mass index were selected a priori as adjustment variables because both are well-
established correlates of disordered eating. Other potential confounders, including age,
academic year, institution, study programme, and living arrangement, were examined but did
not materially change the associations of interest and were not retained. Crude odds ratios were
computed with a continuity correction (adding 0.5 to each cell) to stabilise estimates in sparsely
populated categories. Model adequacy was assessed using the variance inflation factor for
multicollinearity, the Hosmer—Lemeshow test for goodness-of-fit, the area under the receiver-
operating-characteristic curve for discrimination, and the Box—Tidwell procedure for the
linearity of continuous predictors in the logit; influential observations were inspected, and
missing data were handled by complete-case analysis. Because most respondents came from a
single institution, a sensitivity analysis using institution-clustered robust standard errors was
also performed. Analyses were conducted in IBM SPSS Statistics version 26.

Results And Discussion
Prevalence of disordered eating

Among the 635 students (mean age 19.99 + 1.29 years; 82.8% female), the mean EAT-26 score
was 13.82 + 10.05, and 141 students (22.2%; 95% CI 19.0-25.4) were at risk of disordered
eating. This estimate is virtually identical to the pooled prevalence of approximately 22%
reported for EAT-based studies of undergraduates worldwide (Alhaj et al., 2022), but higher
than the below-10% rate previously reported for Indonesian students in a regional survey
(Pengpid & Peltzer, 2018). The difference may reflect the predominantly female composition
of the present sample, secular increases in weight and body-image concerns, and differences in
sampling and timing. The prevalence of disordered-eating risk was similar in women and men
(22.4% vs 21.1%), which contrasts with the female preponderance often reported and may
warrant further study. Data were complete for all analysis variables except age (20 missing,
3.1%); because age was not a predictor in the regression, all 635 participants contributed to the
final multivariable model.

Table 1. Characteristics of participants (N = 635)

Characteristic Value

Age, years, mean = SD 200+ 1.3
Body-mass index, kg/m?, mean + SD 21.2+4.1
Perceived stress (PSS-10), mean = SD 18.7+5.5
EAT-26 score, mean = SD 13.8 £ 10.1
Sex, n (%)

Female 526 (82.8)

Male 109 (17.2)
Institution, n (%)

Universitas Tidar 432 (68.0)

Other institutions 203 (32.0)
Academic year, n (%)

First year 192 (30.2)

Second year 241 (38.0)

Third year 133 (20.9)

Fourth year or above 69 (10.9)
Study programme, n (%)
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Nutrition 317 (49.9)
Aquaculture 101 (15.9)
Food technology 93 (14.6)
Animal science 11 (1.7)
Other 113 (17.8)
Living arrangement, n (%)
Boarding / living independently 367 (57.8)
Living with parents 268 (42.2)
Nutritional status, n (%)
Underweight 157 (24.7)
Normal weight 318 (50.1)
Overweight 61 (9.6)
Obese 99 (15.6)
Food-security status, n (%)
Food secure 360 (56.7)
Low food security 182 (28.7)
Very low food security 93 (14.6)
Poor sleep quality (PSQI > 5), n (%) 434 (68.3)
Disordered-eating risk (EAT-26 > 20), n 141 (22.2)
(%0)

Table 1 presents the baseline characteristics of the 635 undergraduate students included in this
study. The participants had a mean age of 20.0 + 1.3 years, with an average body mass index
(BMI) of 21.2 + 4.1 kg/m?, indicating that the overall sample was within the normal weight
range. The mean perceived stress score was 18.7 + 5.5, while the average EAT-26 score was
13.8 + 10.1, below the threshold for disordered-eating risk. Most participants were female
(82.8%) and were enrolled at Universitas Tidar (68.0%). Second-year students constituted the
largest academic group (38.0%), and nearly half of the respondents (49.9%) were nutrition
students. More than half of the participants lived independently in boarding houses (57.8%),
while 42.2% lived with their parents. Regarding nutritional status, 50.1% had normal weight,
although approximately one-quarter were underweight (24.7%) and another 25.2% were either
overweight or obese. In terms of food security, 56.7% of students were food secure, whereas
43.3% experienced low or very low food security. Poor sleep quality was highly prevalent,
affecting 68.3% of participants. Overall, 22.2% of students scored >20 on the EAT-26,
indicating that approximately one in five undergraduate students was at risk of disordered
eating.

Table 2. Spearman correlations of EAT-26 score with continuous variables (N = 635)

Variable r (Spearman) p
Food insecurity score (USDA, 0-10) +0.164 <0.001
Perceived stress (PSS-10, 0-40) +0.162 <0.001
PSQI global score +0.129 0.003
Body-mass index (kg/m?) +0.231 <0.001
Age (years) +0.020 0.627

Source: Primary data, 2024
Bivariate associations
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EAT-26 scores correlated positively with food insecurity, perceived stress, and BMI (Table 2);
although statistically significant, these correlations were weak (all Spearman r < 0.23). In
bivariate analysis (Table 3), disordered-eating risk was significantly more common among
food-insecure than food-secure students (28.4% vs 17.5%) and among students with high
perceived stress than those without (39.3% vs 20.6%). Disordered-eating risk also rose with
BMI category, being highest among students with obesity (36.4%) and lowest among those
who were underweight (8.9%). In contrast, poor sleep quality and sex were not associated with
disordered-eating risk.

Table 3. Bivariate associations with disordered-eating risk (EAT-26 > 20)

Factor / category n At risk (%) ¢OR (95% CI)
Sex (p=10.8587)

Male 109 21.1 1.00 (ref)
Female 526 22.4 1.07 (0.65-1.76)
Food insecurity (p =0.0015)

Food secure 360 17.5 1.00 (ref)
Food insecure 275 28.4 1.86 (1.28-2.71)
High stress (PSS$>27) (p =0.0023)

No 579 20.6 1.00 (ref)
Yes 56 39.3 2.51(1.42-4.43)
Poor sleep (PSQI>5) (p =0.9785)

No 201 21.9 1.00 (ref)
Yes 434 22.4 1.02 (0.68-1.53)
Nutritional status (p < 0.001)

Underweight 157 8.9 0.35 (0.19-0.64)
Normal 318 22.3 1.00 (ref)
Overweight 61 32.8 1.71 (0.95-3.09)
Obese 99 36.4 1.99 (1.23-3.23)

Note: cOR = crude odds ratio (continuity-corrected); p from chi-square test. Source: Primary
data, 2024

Independent correlates

In the multivariable model (Table 4), disordered-eating risk remained independently associated
with food insecurity (aOR 1.99; 95% CI 1.34-2.96) and high perceived stress (aOR 2.40; 95%
CI 1.32-4.37), as well as with higher BMI (aOR 1.14 per kg/m?; 95% CI 1.09-1.19). When
perceived stress was modelled continuously, each additional PSS-10 point was associated with
higher odds of disordered-eating risk (aOR 1.09; 95% CI 1.04—1.14). Poor sleep quality and
female sex were not independently associated with disordered-eating risk. The model showed
no multicollinearity (all variance inflation factors < 1.1), acceptable calibration (Hosmer—
Lemeshow p = 0.73), and modest discrimination (area under the ROC curve = 0.69); it
classified 78.1% of students correctly, close to the 77.8% expected from the base rate, so
discrimination rather than overall accuracy is the more informative measure for this low-
prevalence outcome. The assumption that BMI is linear in the logit was supported (Box—
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Tidwell p = 0.22). In a sensitivity model using Asia-Pacific BMI categories, and relative to
normal weight, disordered-eating risk was higher with overweight (aOR 1.84; 95% CI 1.02—
3.31) and obesity (aOR 2.11; 95% CI 1.26-3.52) and lower with underweight (aOR 0.34; 95%
CI 0.19-0.63), while food insecurity and high perceived stress remained independently
associated; overall fit was comparable to the continuous-BMI model (Akaike information
criterion 634 vs 633), so the more parsimonious continuous specification was retained. The
associations of food insecurity and perceived stress with disordered-eating risk also persisted
when institution-clustered robust standard errors were used.

Table 4. Multivariable logistic regression for disordered-eating risk (EAT-26 > 20)

Variable aOR (95% CI) p

Female (vs male) 1.38 (0.80-2.36) 0.244
Food insecure (vs secure) 1.99 (1.34-2.96) <0.001
High stress, PSS>27 (vs <27) 2.40 (1.32-4.37) 0.004
Poor sleep, PSQI>5 (vs <5) 0.91 (0.59-1.38) 0.649
BMI (per 1 kg/m?) 1.14 (1.09-1.19) <0.001

Note: aOR = adjusted odds ratio; n = 635. Source: Primary data, 2024. Model diagnostics:
Hosmer—Lemeshow p = 0.73; area under the ROC curve = 0.69; all variance inflation factors
<1.1.

Factors Associated with Disordered Eating Risk

These findings position food insecurity and perceived stress as the most salient correlates of
disordered eating in this sample. The association with food insecurity is consistent with a
substantial international literature linking food insecurity to elevated eating-disorder
pathology, including dietary restriction, binge eating, and compensatory behaviours (Becker et
al., 2017; Hazzard et al., 2020; Abene et al., 2023). It also accords with a multi-institutional
study that used the same instruments and found food-insecure students to have higher odds of
disordered eating (El Zein et al., 2019). Food insecurity may foster disordered eating through
repeated cycles of restriction when food is scarce and overconsumption when it is available a
“feast-or-famine” pattern in which periods of deprivation are followed by loss-of-control eating
when resources allow (Rasmusson et al., 2019). Consistent with this, household food insecurity
has been associated with both binge-eating disorder and obesity (Rasmusson et al., 2019),
which may also help explain the strong positive association between BMI and disordered-
eating risk observed here. The chronic stress that accompanies economic hardship is thought
to compound these processes (Hazzard et al., 2020; Pourmotabbed et al., 2020).

Perceived stress may represent one pathway linking food insecurity to disordered eating,
although a cross-sectional design cannot distinguish a mediating role from stress being a
parallel correlate. Stress influences eating behaviour in general, increasing intake in some
individuals and suppressing it in others (Torres & Nowson, 2007), and recent work indicates
that stress statistically explains a substantial part of the association between food insecurity and
eating-disorder pathology, including binge-eating-related appetitive traits (Kosmas et al.,
2023). In the present study, food insecurity and high perceived stress were each independently
associated with disordered-eating risk, and stress also showed a graded association when
modelled continuously, a pattern that is consistent with, though it cannot confirm, stress
operating as one pathway from food insecurity to disordered eating. Because the present
analysis was cross-sectional and did not test mediation or establish temporal order, this

195
Copyright © 2026, Journal of Asian-african Focus in Health, Under the license CC BY-SA4 4.0
DOI: https://doi.org/10.71435/738852



https://doi.org/10.71435/738852

interpretation is provisional and would require longitudinal and formal mediation studies to be
confirmed.

Although the cross-sectional design of this study cannot establish the direction of these
associations, longitudinal evidence supports a temporal pathway: in a ten-year follow-up of
adolescents into young adulthood, severe food insecurity predicted later disordered eating, with
the strongest associations for extreme weight-control behaviours and binge eating (Hazzard et
al., 2022). This strengthens the interpretation that food insecurity is a plausible upstream
contributor to disordered eating rather than simply a co-occurring condition, and underscores
the value of addressing food insecurity early.

The independent association with perceived stress reinforces this interpretation. Stress is a
plausible shared pathway through which both food insecurity and broader life pressures
translate into disordered eating, and food insecurity has been robustly linked to higher stress,
anxiety, and depression (Pourmotabbed et al., 2020; Cisneros-Vasquez et al., 2025; Andrade
et al., 2025; Hazzard et al., 2022). By contrast, poor sleep quality was not independently
associated with disordered-eating risk. This null result is concordant with a study using the
same two instruments, which found that poor sleep (PSQI > 5) was associated with night eating
but not with EAT-type disordered eating after adjustment (Suna & Ayaz, 2022), suggesting
that sleep may be more closely tied to specific behaviours such as night eating than to the
weight- and shape-related attitudes captured by the EAT-26. Consistent with this, the
continuous PSQI global score correlated weakly but significantly with EAT-26 scores, whereas
the dichotomised poor-sleep variable was unrelated to disordered-eating risk in the adjusted
model; this difference is likely explained partly by the information lost when a continuous
measure is dichotomised, and indicates that any link between sleep and disordered-eating
attitudes is small.

The positive association with BMI was expected, as the EAT-26 reflects weight- and shape-
related concerns, and higher BMI has been identified as a risk factor for disordered eating in
undergraduate populations (Alhaj et al., 2022; Agraib et al., 2026; Pérez-Vazquez et al., 2024;
Ogiitlii et al., 2024). The role of BMI should nonetheless be interpreted cautiously, because in
a cross-sectional design BMI may act as a predictor, a confounder, a mediator, or a consequence
of disordered eating: higher BMI may intensify the weight and shape concerns captured by the
EAT-26, while disordered eating may in turn shape weight over time. These variables are best
placed within a broader conceptual framework in which food insecurity and perceived stress
act as upstream social and psychological exposures, sleep quality is a weaker correlated factor,
and BMI lies closest to the weight-related attitudes measured by the EAT-26; clarifying the
direction of these relationships will require longitudinal data. Although food insecurity,
perceived stress, and sleep quality were each statistically associated with disordered-eating
attitudes, the underlying correlations were small (r < 0.23), so they are better interpreted as
signals of population-level relevance than as strong individual-level predictors.

The practical implication is that screening for disordered eating among students should
consider economic and psychological context. Students who are food insecure or highly
stressed may benefit from integrated screening, and conversely, food-security and student-
welfare services could incorporate brief eating-behaviour screening, an approach
recommended in the food-insecurity and eating-disorder literature (Hazzard et al., 2020; Abene
et al., 2023). Because perceived stress may lie on the pathway between food insecurity and
disordered eating, interventions that address financial hardship together with stress
management could prove more effective than either alone (Kosmas et al., 2023; Figueroa et al.,
2026; Warren & Frame, 2025). Because this study did not evaluate the feasibility, acceptability,
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or effectiveness of any screening programme, these observations are best regarded as a
rationale for developing and formally evaluating integrated screening-and-referral systems
rather than as evidence supporting immediate implementation. Any such programme should be
linked to clear pathways for counselling and referral, so that students identified as at risk can
access appropriate psychological and nutritional support and confirmatory clinical assessment.

This study has limitations. Its cross-sectional design precludes causal inference, and the EAT-
26 screens for disordered-eating risk rather than providing a clinical diagnosis. The sample was
drawn predominantly from a single institution and was largely female, so the estimates describe
this multi-institutional sample rather than the national population of Indonesian
undergraduates. Reliance on self-reported weight and height and on self-administered
questionnaires may introduce measurement error. Strengths include the use of validated
instruments with good internal consistency, a relatively large sample, and the simultaneous
assessment of food insecurity, stress, and sleep within a single multivariable model.

Conclusion

Disordered eating attitudes were common in this multi-institutional sample of Indonesian
undergraduate students, with 22.2% at risk according to the EAT-26. Food insecurity and high
perceived stress were independently associated with disordered-eating risk, as was higher
body-mass index, whereas poor sleep quality and sex were not. These findings indicate that
disordered eating among Indonesian students is linked not only to weight-related factors but
also to economic and psychological adversity. Higher-education institutions should therefore
consider integrated approaches that screen food-insecure and highly stressed students for
disordered eating, and that embed brief eating-behaviour screening within food-security and
student-welfare services. Longitudinal and more representative multi-institutional studies are
needed to confirm these associations, clarify their direction and mechanisms, and evaluate
interventions that address food insecurity and stress as part of efforts to prevent disordered
eating in this population.
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