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Abstract

Background: Medical students are vulnerable to sleep disturbance and nocturnal eating
behaviors that may jointly increase psychiatric and metabolic morbidity. Comprehensive
sleep-eating evaluations in Turkish medical students remain limited. To determine the
prevalence of poor sleep quality and night eating syndrome (NES) risk and to examine their
cross-sectional associations with insomnia, anxiety, emotional eating, restless legs symp-
toms, chronotype, and lifestyle factors. Methods: This cross-sectional study, conducted
from March to December 2023, included 265 medical students who completed validated
instruments assessing sleep quality (Pittsburgh Sleep Quality Index [PSQI]), night eating
syndrome (NES) risk (a score of ≥25 indicating high risk), insomnia severity, daytime sleepi-
ness (Epworth Sleepiness Scale [ESS]), anxiety, emotional eating, Restless Legs Syndrome
(RLS) symptoms, and chronotype. Group comparisons, Spearman’s correlation analyses,
and multiple linear regression were conducted. Results: Poor sleep quality (PSQI > 5)
affected 50.2% of participants, and high NES risk affected 14.7%. PSQI correlated with NEQ
(r = 0.301; p < 0.001), insomnia severity (r = 0.538), anxiety, and emotional eating. Mean
NEQ was higher in the poor-sleep group (18.67 ± 8.00 vs. 15.38 ± 6.36; p < 0.001; Cohen’s
d = 0.455). Females had higher PSQI and ESS scores, anxiety, and emotional eating scores;
high NES risk was numerically more frequent in males (18.6% vs. 11.8%; p = 0.175). RLS
symptoms (score > 0) were present in 34.7% (mild 22.6%; moderate 7.9%; severe 4.2%).
In the primary multivariable model (PSQI and sex), PSQI was the strongest independent
correlate of NEQ (standardized β = 0.325; p < 0.001); sensitivity analyses showed stable
PSQI estimates after additional covariate adjustment, whereas sex coefficients were non-
significant and unstable across models. A secondary model excluding PSQI identified
alcohol use as a significant lifestyle correlate (standardized β = 0.167; p = 0.014). R2 = 0.148
for the full covariate model and R2 = 0.108 for the primary model. Conclusions: Sleep
disturbance and NES risk are prevalent and cross-sectionally associated in Turkish medical
students. Poor sleep quality was the strongest independent correlate of night eating scores.
Integrated campus screening targeting sleep, eating behavior, anxiety, and comorbid sleep
symptoms may facilitate prevention and referral.

Keywords: night eating syndrome; sleep quality; medical students; insomnia; emotional
eating; restless legs syndrome; cross-sectional study
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1. Introduction
Nocturnal eating disorders—including sleep-related eating disorder (SRED) and night

eating syndrome (NES)—represent clinically distinct yet overlapping conditions at the
interface of sleep medicine, psychiatry, and metabolic health [1].

University students are particularly susceptible to sleep disturbances; a meta-analysis
of African university students reported a pooled prevalence of poor sleep quality at
63.3% [2], whereas global medical student data suggest comparably high rates [3]. During
periods of academic examinations, perceived stress concurrently exacerbates insomnia and
disordered eating behaviors [4]. Sleep restriction decreases leptin levels, increases ghrelin
levels, and amplifies hunger, thereby impairing the regulation of appetite [5].

Mechanistic reviews emphasize reciprocal pathways linking sleep disturbance to
eating pathology through circadian misalignment and neuroendocrine dysregulation [6]. A
recent meta-analysis confirmed associations between disordered eating behaviors and sleep
parameters within non-clinical populations [7]. NES is characterized by a delayed circadian
timing of food intake relative to sleep [8], whereas bidirectional relationships between
insomnia and eating-disorder pathology are increasingly supported [9]. In university
cohorts, NES prevalence and subsyndromal night eating features are common [10,11].

Among Turkish university students, poor sleep quality has been associated with
disordered eating behavior [12], unfavorable eating attitudes [13], and maladaptive food-
related behaviors [14]. In female health sciences students, NES symptoms relate to sleep
impairment [15], and poor sleep, emotional eating, and reduced mental well-being fre-
quently cluster in student populations [16]. Evening chronotype is associated with night
eating symptoms, partly mediated by depressive affect [17], and the COVID-19 pandemic
worsened sleep quality and NES burden among Turkish university students [18].

Despite this body of evidence, only a limited number of studies have concurrently
assessed sleep quality, insomnia severity, daytime sleepiness (ESS), NES screening, anxiety,
emotional eating, RLS symptoms, and chronotype in a single cohort of Turkish medical
students using validated instruments.

Restless Legs Syndrome (RLS) symptoms were additionally evaluated because RLS
is a sleep-related sensorimotor disorder frequently associated with sleep fragmentation,
insomnia, and circadian/sleep–wake disruption [19,20]. Nocturnal eating may occur
as a non-motor manifestation of RLS and has been reported in association with both
night eating syndrome and sleep-related eating behaviors [1,19,21]. Although direct ev-
idence linking RLS to NES in student populations remains limited, prior work suggests
overlap between restless legs symptoms, poor sleep quality, and disordered eating fea-
tures [21]. Accordingly, RLS was included as a comorbid sleep-related variable to examine
whether night eating scores relate specifically to NES-related sleep features or to broader
sleep comorbidity.

Consequently, a cross-sectional study was conducted among medical students at Gül-
hane Faculty of Medicine. The objectives included estimating the prevalence of inadequate
sleep quality and elevated NES risk, characterizing cross-sectional associations between
sleep, eating, and psychological variables, and identifying independent correlates of night
eating behavior to guide comprehensive campus screening initiatives.

2. Materials and Methods
2.1. Study Design and Setting

This cross-sectional observational study was conducted at the University of Health
Sciences Gülhane Faculty of Medicine in Ankara, Türkiye, from 1 March 2023 to 31 De-
cember 2023. The study protocol received approval from the Gülhane Scientific Research
Ethics Committee (decision no. 2023-72). Written informed consent was secured from all
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participants prior to data collection. The study is reported in accordance with the STROBE
statement for cross-sectional studies as shown in Table S1 [22].

2.2. Participants

Medical students were recruited through voluntary participation via classroom an-
nouncements and electronic survey distribution. Inclusion criteria included enrollment at
Gülhane Faculty of Medicine, age of 18 years or older, and the completion of all question-
naires. Exclusion criteria encompassed refusal to provide informed consent, incomplete
questionnaires, known severe neurological diseases (such as dementia and Parkinson’s dis-
ease), and untreated thyroid disorders. No formal a priori sample-size or power calculation
was performed. Instead, a minimum recruitment target of 300 volunteers was prespecified
in the ethics protocol as a feasibility-oriented enrollment goal for a single-center medical
student survey to be completed within one academic year (March–December 2023). This
target reflected anticipated accessibility of the student population rather than a statistically
derived sample-size requirement for a specific effect size. Of the 300 students who were
approached or self-enrolled, 265 (88.3%) provided complete datasets and were included
in the analyses; 35 were excluded because of incomplete questionnaires or withdrawal
of consent.

2.3. Data Collection Instruments

Participants completed a sociodemographic form recording age, sex, body mass index,
and binary self-reported history of psychiatric disorder, chronic medical condition, regular
medication use, smoking, and alcohol consumption. Psychiatric diagnoses, medication
names, and therapeutic classes were not recorded in structured detail, and disease status
was not verified against medical records. Participants also completed the following vali-
dated instruments: (1) a five-item SRED screening module adapted from the literature [1,23]
and administered within the electronic survey to assess nocturnal eating with amnesia
or hazardous behavior features; items were translated into Turkish by the study team
using a forward-translation procedure. SRED responses were not incorporated into the
final merged analytic dataset and are therefore not reported in the primary analysis (see
Section 4); (2) Night Eating Questionnaire (NEQ; score ≥25 indicates high NES risk). The
Turkish NEQ form validated by Atasoy et al. [24] in an outpatient psychiatric population
was used in this study. Although that validation study proposed a lower clinical cutoff
(≥18), we applied the ≥25 threshold recommended by Runfola et al. [10] for university
student screening to facilitate comparison with the international student literature [10,11];
(3) Pittsburgh Sleep Quality Index (PSQI; Turkish validation PUKI; score >5 indicates poor
sleep quality) [25]; (4) Insomnia Severity Index (ISI) with Turkish psychometric support [26];
(5) Epworth Sleepiness Scale (ESS) [27], with Turkish validation [28]; (6) Hamilton Anxiety
Rating Scale (HAM-A) [29], administered as a structured clinician-led interview using
the validated Turkish form [30]; (7) Turkish Emotional Eating Scale [31], with tension-
related and negative-emotion subscale scores used in analyses; (8) Restless Legs Syn-
drome questionnaire (total score 0–30: 1–10 mild; 11–20 moderate; 21–30 severe) [32]; and
(9) Morningness–Eveningness Questionnaire (MEQ). The validated Turkish version [33]
was used, with chronotype categories classified according to the thresholds reported in the
Turkish validation study [33]: evening type (score ≤ 41), intermediate type (42–58), and
morning type (≥59). The original MEQ [34] is cited as the source instrument.

Hamilton Anxiety Rating Scale (HAM-A) administration. Although the self-report
questionnaires were distributed electronically, the HAM-A was not self-administered. All
265 participants included in the final analysis underwent a structured clinician-led HAM-A
interview conducted by trained evaluators from the Psychiatry Clinic at Gülhane Education
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and Research Hospital, University of Health Sciences. Evaluators were familiar with
the validated Turkish HAM-A form [30] and applied a standardized interview protocol
during data collection (March–December 2023). Interviews were conducted in person at
the psychiatry clinic after electronic completion of the remaining questionnaires. HAM-A
scores were recorded in the study database and merged with questionnaire data using
participant identifiers.

2.4. Statistical Analysis

Analyses were performed using SPSS 25.0 (IBM, Armonk, NY, USA) and Python 3.14
(Python Software Foundation, Wilmington, DE, USA). Continuous variables are presented
as mean ± standard deviation; categorical variables are expressed as n (%). Normality
was assessed with the Shapiro–Wilk test; non-parametric tests were used when appropri-
ate. Group comparisons were performed using the Mann–Whitney U test for continuous
variables and the chi-square test for categorical variables. Spearman’s rank correlation
was applied to assess associations among continuous variables. Given that 15 correlation
coefficients were tested in the primary correlation matrix, results were cautiously inter-
preted considering the issue of multiple comparisons; nominally significant associations
(p < 0.05) are reported without Bonferroni correction, in accordance with exploratory ob-
servational analyses. Multiple linear regression analyses were conducted with NEQ score
as the dependent variable. Smoking and alcohol use were coded as binary indicator vari-
ables (1 = current use, 0 = no use). The primary model included PSQI and sex (female = 1)
to minimize multicollinearity and to prioritize the prespecified sleep-eating association.
Preplanned sensitivity models sequentially added smoking and alcohol use, and then age
and BMI. A secondary model excluding PSQI was also fitted to evaluate lifestyle correlates
of night eating independent of sleep quality. Because age and BMI were strongly correlated
with sex in this student sample, their simultaneous inclusion with sex can inflate VIF
values; therefore, coefficient stability for PSQI and sex was examined across the primary
and sensitivity specifications. Variance inflation factors (VIFs) were calculated for the
full-covariate model. When VIF exceeded 10, the corresponding regression coefficient was
not interpreted inferentially. Stability of the PSQI and sex associations was evaluated using
the primary and sensitivity models. Statistical significance was established at p < 0.05.

3. Results
3.1. Participant Characteristics

A total of 265 medical students were included in the analysis. The sample comprised
152 females (57.4%) and 113 males (42.6%), with a mean age of 21.0 ± 1.7 years and a mean
BMI of 22.48 ± 3.30 kg/m2. Smoking and alcohol use were each reported by 26 participants
(9.8%). Self-reported psychiatric disease, regular medication use, and chronic disease were
present in 24 (9.1%), 17 (6.4%), and 15 (5.7%) students, respectively. Overall, 133 students
(50.2%) had poor sleep quality and 39 (14.7%) met the threshold for high NES risk (Table 1).

Sex comparisons showed several statistically significant differences (Table 2). Males
had higher BMI, whereas females had higher PSQI, ESS scores, HAM-A, and emotional
eating scores. Mean NEQ scores did not differ significantly by sex. Smoking was more
frequent among males (16.8% vs. 4.6%; p = 0.002), whereas alcohol use did not differ
significantly (11.5% vs. 8.6%; p = 0.555). Poor sleep quality (45.1% vs. 53.9%; p = 0.195) and
high NES risk (18.6% vs. 11.8%; p = 0.175) did not differ significantly between sexes.

https://doi.org/10.3390/healthcare14162666

https://doi.org/10.3390/healthcare14162666


Healthcare 2026, 14, 2666 5 of 14

Table 1. Sociodemographic and clinical characteristics (n = 265).

Variable Value

Total participants, n 265

Female, n (%) 152 (57.4)

Male, n (%) 113 (42.6)

Age (years), mean ± SD 21.0 ± 1.7

BMI (kg/m2), mean ± SD 22.48 ± 3.30

Smoking, n (%) 26 (9.8)

Alcohol use, n (%) 26 (9.8)

Psychiatric disease, n (%) 24 (9.1)

Regular medication, n (%) 17 (6.4)

Chronic disease, n (%) 15 (5.7)

Poor sleep quality (PSQI > 5), n (%) 133 (50.2)

High NES risk (NEQ ≥ 25), n (%) 39 (14.7)
Note: Psychiatric disease, chronic disease, and regular medication use were assessed as binary
self-reported variables without diagnostic subtyping or pharmacological classification; diagnoses
were not verified against medical records. SD: Standard Deviation, BMI: Body-Mass Index, PSQI:
Pittsburgh Sleep Quality Index, NES: Night Eating Syndrome, NEQ: Night Eating Questionnaire.

Table 2. Comparison of variables by sex.

Variable Male Female p

Age (years) 21.67 ± 1.65 20.53 ± 1.59 <0.001

BMI (kg/m2) 24.25 ± 3.07 21.16 ± 2.82 <0.001

NEQ 17.50 ± 8.10 16.68 ± 6.84 0.603

PSQI 5.37 ± 2.79 5.96 ± 2.51 0.031

ISI 6.78 ± 4.04 7.24 ± 3.69 0.127

ESS 5.87 ± 3.74 7.26 ± 3.81 0.004

Emotional eating–tension 22.06 ± 7.50 26.24 ± 9.30 <0.001

Emotional eating–negative emotions 19.48 ± 7.56 22.60 ± 8.62 0.003

HAM-A 10.50 ± 8.14 13.99 ± 9.30 0.002

MEQ 47.87 ± 5.26 49.61 ± 5.24 0.024

RLS score 3.19 ± 5.48 3.27 ± 6.98 0.210

Smoking, n (%) 19 (16.8) 7 (4.6) 0.002

Alcohol, n (%) 13 (11.5) 13 (8.6) 0.555

High NES risk, n (%) 21 (18.6) 18 (11.8) 0.175

Poor sleep, n (%) 51 (45.1) 82 (53.9) 0.195
BMI: Body-Mass Index, NEQ: Night Eating Questionnaire, PSQI: Pittsburgh Sleep Quality Index,
ISI: Insomnia Severity Index, ESS: Epworth Sleepiness Scale, HAM-A: Hamilton Anxiety Rating
Scale, MEQ: Morningness–Eveningness Questionnaire, RLS: Restless Legs Syndrome, NES: Night
Eating Syndrome.

3.2. Sleep Quality and Night Eating Syndrome

Poor sleep quality (PSQI > 5) was observed in 133 students (50.2%); good sleep quality
in 132 (49.8%). Mean PSQI was 5.71 ± 2.65. High NES risk (NEQ ≥ 25) was present in
39 students (14.7%). Mean NEQ was 17.03 ± 7.40. Poor sleep quality was numerically
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more frequent in females than males (53.9% vs. 45.1%), whereas high NES risk was
numerically more common in males (18.6% vs. 11.8%); neither sex difference reached
statistical significance (χ2p = 0.195 and p = 0.175, respectively; Table 2). Mean NEQ scores
were significantly higher in the poor-sleep group than in the good-sleep group (Table 3).

Table 3. Comparison of NEQ scores by sleep quality group (n = 265). Comparisons were performed
using the Mann–Whitney U test.

Sleep Quality Group n NEQ, Mean ± SD p Cohen’s d

Good sleep (PSQI ≤ 5) 132 15.38 ± 6.36

Poor sleep (PSQI > 5) 133 18.67 ± 8.00 <0.001 0.455
PSQI: Pittsburgh Sleep Quality Index, NEQ: Night Eating Questionnaire.

3.3. Restless Legs Syndrome and Chronotype

The mean RLS symptom score was 3.24 ± 6.38. No symptoms (score 0) were reported
by 173 students (65.3%); mild (1–10), moderate (11–20), and severe (21–30) symptoms were
observed in 60 (22.6%), 21 (7.9%), and 11 (4.2%) participants, respectively, resulting in an
overall RLS symptom prevalence of 34.7% (score > 0). The RLS score demonstrated a weak
correlation with NEQ (r = 0.114; p = 0.063) and exhibited a modest correlation with PSQI
(r = 0.141; p = 0.021).

Most participants exhibited an intermediate chronotype (239; 90.2%), with 20 (7.5%)
identified as evening types and 6 (2.3%) as morning types. Females demonstrated higher
MEQ scores compared to males (49.61 ± 5.24 versus 47.87 ± 5.26; p = 0.024), indicating a
relative preference for morningness among females. The MEQ did not show a significant
correlation with NEQ (r = 0.017; p = 0.789) or PSQI (r = 0.078; p = 0.208).

3.4. Psychiatric Comorbidity

Students who reported a known psychiatric diagnosis (n = 24) exhibited significantly
higher scores on the PSQI (7.54 ± 2.89 versus 5.53 ± 2.55; p = 0.003), ISI (9.33 ± 4.42
versus 6.81 ± 3.72; p = 0.010), and HAM-A assessments (21.17 ± 10.21 versus 11.63 ± 8.45;
p < 0.001) compared to those without such a diagnosis. The NEQ scores were numerically
elevated in the group with psychiatric comorbidity (20.79 ± 9.12 versus 16.66 ± 7.08;
p = 0.053).

3.5. Correlation Analysis

The NEQ was significantly correlated with PSQI (r = 0.301; 95% CI [0.187, 0.407];
p < 0.001), HAM-A (r = 0.307; 95% CI [0.194, 0.413]; p < 0.001), ISI (r = 0.224; p < 0.001),
emotional eating subscales (r = 0.222–0.246; p < 0.001), and the ESS score (r = 0.130;
p = 0.035). The magnitudes of the NEQ–PSQI and NEQ–HAM-A correlations were similar,
with overlapping confidence intervals. In bivariate analysis, smoking (r = 0.170; p = 0.006)
and alcohol consumption (r = 0.166; p = 0.007) demonstrated positive associations with
NEQ (Table 4). Furthermore, PSQI exhibited significant correlations with ISI (r = 0.538;
p < 0.001), HAM-A (r = 0.446; p < 0.001), and emotional eating subscales (r = 0.260–0.305;
p < 0.001). The PSQI–NEQ association is also illustrated in Figure 1; complete correlation
results are shown in Table 5 and Figure 2.
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Table 4. Bivariate Spearman’s correlations between NEQ and lifestyle or anthropometric variables
(n = 265).

Variable r 95% CI p

Smoking (binary) 0.170 [0.050, 0.284] 0.006

Alcohol use (binary) 0.166 [0.047, 0.281] 0.007

Age (years) 0.091 [−0.030, 0.209] 0.139

BMI (kg/m2) 0.032 [−0.089, 0.152] 0.605
BMI: Body-Mass Index.

Figure 1. PSQI vs. NEQ correlation (r = 0.301; p < 0.001). Note: The solid line indicates the linear
regression fit. Each point represents one participant. Points are displayed with partial transparency;
darker blue tones indicate overlapping observations at similar PSQI-NEQ score combinations, not
distinct subgroups.

Table 5. Spearman’s correlations among key variables (n = 265).

Variable 1 Variable 2 r 95% CI p

NEQ PSQI 0.301 [0.187, 0.407] <0.001

NEQ ISI 0.224 [0.106, 0.335] <0.001

NEQ ESS 0.130 [0.009, 0.246] 0.035

NEQ HAM-A 0.307 [0.194, 0.413] <0.001

NEQ Emotional eating–tension 0.246 [0.129, 0.356] <0.001

NEQ Emotional eating–negative emotions 0.222 [0.105, 0.334] <0.001

PSQI ISI 0.538 [0.446, 0.618] <0.001

PSQI ESS 0.335 [0.223, 0.438] <0.001
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Table 5. Cont.

Variable 1 Variable 2 r 95% CI p

PSQI HAM-A 0.446 [0.344, 0.538] <0.001

PSQI Emotional eating–tension 0.305 [0.191, 0.410] <0.001

PSQI Emotional eating–negative emotions 0.260 [0.144, 0.369] <0.001

ISI Emotional eating–tension 0.345 [0.234, 0.447] <0.001

ISI Emotional eating–negative emotions 0.304 [0.190, 0.409] <0.001

ESS Emotional eating–tension 0.283 [0.168, 0.390] <0.001

ESS Emotional eating–negative emotions 0.294 [0.179, 0.400] <0.001
PSQI: Pittsburgh Sleep Quality Index, NEQ: Night Eating Questionnaire, ISI: Insomnia Severity Index, ESS:
Epworth Sleepiness Scale, HAM-A: Hamilton Anxiety Rating Scale.

Figure 2. Correlation heatmap for key variables (coefficients shown in each cell).

3.6. Regression Analysis

In the primary multivariable model including only PSQI and sex, PSQI was the
strongest independent correlate of NEQ scores (B = 0.91, standardized β = 0.325; p < 0.001),
whereas sex was not statistically significant (B = −1.35, standardized β = −0.090; p = 0.126)
(Table 6). Sensitivity analyses demonstrated that the PSQI coefficient remained materially
stable after additional adjustment for smoking and alcohol use (standardized β = 0.294)
and after further inclusion of age and BMI (standardized β = 0.291) (Table 7). By contrast,
the sex coefficient was unstable across specifications, changing in magnitude and direction
when age, BMI, smoking, and alcohol were added (B = −1.35 in the primary model versus
B = −0.76 in the full model and B = 0.12 when PSQI was excluded), although it remained
non-significant in all models (Table 7). The full multivariable model is shown in Table 8. In
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extended models, alcohol use was positively associated with NEQ (full model: B = 3.63,
standardized β = 0.146; p = 0.024), whereas smoking was not significant (Table 8). In a
secondary analysis excluding PSQI, alcohol use remained significant (B = 4.14, standardized
β = 0.167; p = 0.014), while smoking showed a borderline association (B = 3.12, standardized
β = 0.126; p = 0.068) (Table 9). VIF values in the full model exceeded 10 for age (51.5) and
BMI (45.0), reflecting collinearity with sex in this sample; VIFs for sex (2.50), smoking (1.46),
alcohol (1.39), and PSQI (5.98) were acceptable (Table 10). Age and BMI were retained in
the full model only to report the complete prespecified covariate set. Because their VIF
values exceeded 10, age and BMI coefficients in Table 8 are not interpreted inferentially;
evaluation of the PSQI–NEQ association and sex coefficient stability rests on the primary
and sensitivity models (Tables 6 and 7).

Table 6. Primary multiple linear regression model for NEQ score (PSQI and sex; n = 265).

Independent Variable B (95% CI) Standardized β p

Female sex −1.35 (−3.07 to 0.38) −0.090 0.126

PSQI 0.91 (0.59 to 1.23) 0.325 <0.001

Model summary

R2 0.108

Adjusted R2 0.101

F (df) 15.79 (2, 262) <0.001
PSQI: Pittsburgh Sleep Quality Index.

Table 7. Sensitivity analyses comparing PSQI and sex coefficients across regression specifications
(n = 265).

Parameter Model 1: PSQI + Sex Model 2: +Smoking,
Alcohol

Model 3: +Age, BMI
(Full)

Model 4: Lifestyle
Without PSQI

PSQI: B (β), p 0.91 (0.325), <0.001 0.82 (0.294), <0.001 0.81 (0.291), <0.001 —

Female sex: B (β), p −1.35 (−0.090), 0.126 −0.91 (−0.061), 0.306 −0.76 (−0.051), 0.467 0.12 (0.008), 0.913

R2 (adjusted R2) 0.108 (0.101) 0.148 (0.135) 0.148 (0.129) 0.068 (0.050)

F, p 15.79, <0.001 11.29, <0.001 7.49, <0.001 3.78, 0.003

PSQI: Pittsburgh Sleep Quality Index.

Table 8. Full multiple linear regression model for NEQ score (n = 265).

Independent Variable B (95% CI) Standardized β p

Female sex −0.76 (−2.81 to 1.29) −0.051 0.467

Age (years) 0.08 (−0.44 to 0.61) 0.019 0.753

BMI (kg/m2) 0.02 (−0.27 to 0.30) 0.007 0.912

Smoking (yes) 2.29 (−0.93 to 5.52) 0.092 0.162

Alcohol use (yes) 3.63 (0.48 to 6.77) 0.146 0.024

PSQI 0.81 (0.49 to 1.14) 0.291 <0.001

Model summary

R2 0.148

Adjusted R2 0.129

F (df) 7.49 (6, 258) <0.001
BMI: Body-Mass Index, PSQI: Pittsburgh Sleep Quality Index.
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Table 9. Secondary multiple linear regression model for NEQ score excluding PSQI (n = 265).

Independent Variable B (95% CI) Standardized β p

Female sex 0.12 (−1.99 to 2.23) 0.008 0.913

Age (years) 0.22 (−0.32 to 0.77) 0.051 0.421

BMI (kg/m2) 0.06 (−0.24 to 0.35) 0.025 0.716

Smoking (yes) 3.12 (−0.23 to 6.47) 0.126 0.068

Alcohol use (yes) 4.14 (0.86 to 7.43) 0.167 0.014

Model summary

R2 0.068

Adjusted R2 0.050

F (df) 3.78 (5, 259) 0.003
BMI: Body-Mass Index.

Table 10. Variance inflation factors (VIFs) for the full multivariable regression model (n = 265).

Independent Variable VIF

Female sex 2.50

Age (years) 51.54

BMI (kg/m2) 44.98

Smoking (yes) 1.46

Alcohol use (yes) 1.39

PSQI 5.98
BMI: Body-Mass Index, PSQI: Pittsburgh Sleep Quality Index.

4. Discussion
This cross-sectional study in Turkish medical students indicates that sleep disturbance

and night-eating behaviors frequently co-occur in a population exposed to substantial
academic stress. These patterns align with prior reports in university and medical student
cohorts internationally [2,3,10–14,18], suggesting that sleep–eating links are not confined to
clinical samples.

Sleep quality showed the most consistent association with night eating scores in both
bivariate and multivariable analyses (Tables 3, 6 and 7). The prespecified primary model—
adjusting only for PSQI and sex—was chosen to limit multicollinearity and supports
sleep disturbance as the principal correlate of NEQ in this sample. Sensitivity analyses
indicated that the PSQI association was robust to additional adjustment, whereas sex was
not a stable independent correlate across specifications. Anxiety and emotional eating
clustered with sleep disturbance, consistent with shared stress-related pathways [6,9,35].
Because multiple correlation coefficients were examined without formal correction for
multiple testing, bivariate associations should be viewed as exploratory; the multivariable
framework nevertheless prioritizes the prespecified sleep–eating relationship. Causal
direction cannot be inferred from this cross-sectional design.

Sex differences were evident for sleep, mood, and emotional eating burden, but not
for mean NEQ scores or high NES screening status. Females reported greater sleep and
psychological distress, whereas males showed numerically higher NES screening rates;
these patterns mirror prior Turkish student data [12,16] and suggest that sex may modulate
sleep and mood more than overt night eating screening scores in this setting.
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Evening chronotype has been linked to night eating in some reports [17], but we
found no NEQ–chronotype association, likely reflecting the predominantly intermediate
chronotype distribution in our sample. Any tendency toward morningness in females
should be interpreted cautiously given the narrow chronotype range.

RLS symptoms were common but were not specifically associated with night eating
scores, implying partially overlapping yet distinct sleep-related pathways. RLS may con-
tribute to global sleep disruption rather than NES-specific features in non-clinical students.

Positive associations between substance use and NEQ in exploratory analyses should
be interpreted cautiously given binary assessment, low use prevalence, and unmeasured
confounding. These findings highlight the need for validated substance-use measures in
future work rather than supporting causal inference about nicotine or alcohol effects on
night eating.

Self-reported psychiatric comorbidity was associated with broader sleep and anxiety
burden and marginally higher night eating scores, supporting integrated mental health
and sleep screening on campus [36].

Our findings support integrated campus initiatives addressing sleep hygiene, stress
management, emotional eating, and comorbid sleep symptoms [15,16,37]. Students with el-
evated night eating and sleep disturbance scores may benefit from evaluation that addresses
both domains rather than isolated disorder screening.

Strengths of this study include validated instruments, comprehensive assessment of
sleep and eating behaviors, and focus on an underrepresented population. Limitations
include the cross-sectional design, reliance on self-reported measures, and a single-center
medical student sample. No formal a priori sample-size or power calculation was per-
formed; the prespecified recruitment target of 300 participants was a feasibility-oriented
goal, and findings should be interpreted with attention to estimate precision (n = 265).
Psychiatric disorders, chronic illnesses, and medication use were captured only as binary
self-reported variables without detailed diagnostic or pharmacological classification and
were not verified against medical records. The Turkish NEQ was validated in psychiatric
outpatients rather than non-clinical students [20], and the ≥25 threshold was applied as
a screening cutpoint [10,11]; accordingly, findings reflect screening-based NES risk rather
than clinical diagnosis. PSQI and NEQ share conceptual overlap regarding sleep-related
and nocturnal eating features, which may inflate their association and motivated our sec-
ondary model excluding PSQI. In the full covariate model, VIF values exceeded 10 for
age and BMI because of collinearity with sex; coefficients for age and BMI in Table 8 are
therefore not interpreted; PSQI and sex associations were evaluated using the primary and
sensitivity models (Tables 6 and 7). Smoking and alcohol use were not quantified in terms
of amount, frequency, or dependence severity. Unmeasured academic stressors—including
examination periods, irregular schedules, and caffeine or energy consumption—were not
systematically assessed and may confound sleep and eating outcomes. SRED screening
items were included in the survey battery but were not analyzed in the final merged dataset;
the study therefore primarily addresses NES screening with NEQ rather than SRED. Future
prospective studies with clinical interview confirmation are recommended.

5. Conclusions
Poor sleep quality and high night eating syndrome (NES) screening risk are preva-

lent and cross-sectionally associated among Gülhane medical students. In the primary
multivariable model, PSQI was the strongest independent correlate of NEQ scores. These
findings support integrated screening for sleep disturbance, night eating behavior, anxiety,
and comorbid sleep symptoms in Turkish medical education settings.
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data curation, writing—review and editing. M.Ş.: investigation, data curation, writing—review and
editing. M.K.: formal analysis, writing—review and editing. S.Y.: writing—review and editing,
Validation. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Gülhane Scientific Research Ethics Committee, University of Health
Sciences (decision no.: 2023-72; date of approval: 14 February 2023).

Informed Consent Statement: Informed consent for participation was obtained from all subjects
involved in the study.

Data Availability Statement: The original contributions presented in this study are included in the
article material. Further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Inoue, Y. Sleep-related eating disorder and its associated conditions. Psychiatry Clin. Neurosci. 2015, 69, 309–320. [CrossRef]

[PubMed]
2. Nakie, G.; Takelle, G.M.; Rtbey, G.; Andualem, F.; Tinsae, T.; Kassa, M.A.; Tadesse, G.; Fentahun, S.; Wassie, Y.A.; Segon, T.; et al.

Sleep quality and associated factors among university students in Africa: A systematic review and meta-analysis study. Front.
Psychiatry 2024, 15, 1370757. [CrossRef] [PubMed]

3. Binjabr, M.A.; Alalawi, I.S.; Alzahrani, R.A.; Albalawi, O.S.; Hamzah, R.H.; Ibrahim, Y.S.; Buali, F.; Husni, M.; BaHammam, A.S.;
Vitiello, M.V.; et al. The Worldwide Prevalence of Sleep Problems Among Medical Students by Problem, Country, and COVID-19
Status: A Systematic Review, Meta-analysis, and Meta-regression of 109 Studies Involving 59427 Participants. Curr. Sleep Med.
Rep. 2023, 9, 161–179. [CrossRef] [PubMed]

4. Strete, E.G.; Cincu, M.G.; Sălcudean, A. Disordered Eating Behaviors, Perceived Stress and Insomnia During Academic Exams:
A Study Among University Students. Medicina 2025, 61, 1226. [CrossRef] [PubMed]

5. Spiegel, K.; Tasali, E.; Penev, P.; Van Cauter, E. Brief communication: Sleep curtailment in healthy young men is associated
with decreased leptin levels, elevated ghrelin levels, and increased hunger and appetite. Ann. Intern Med. 2004, 141, 846–850.
[CrossRef] [PubMed]

6. Allison, K.C.; Spaeth, A.; Hopkins, C.M. Sleep and Eating Disorders. Curr. Psychiatry Rep. 2016, 18, 92. [CrossRef] [PubMed]
7. Opitz, M.; Trompeter, N.; Rabelo-Da-Ponte, F.D.; Carroll, M.; Buchan, K.; Gaggioni, G.; Moody, S.; Desrivières, S.; Micali, N.;

Schmidt, U.; et al. The Association Between Disordered Eating and Sleep in Non-Clinical Populations-A Systematic Review and
Meta-Analysis. J. Sleep Res. 2026, 35, e70117. [CrossRef] [PubMed]

8. O’Reardon, J.P.; Ringel, B.L.; Dinges, D.F.; Allison, K.C.; Rogers, N.L.; Martino, N.S.; Stunkard, A.J. Circadian eating and sleeping
patterns in the night eating syndrome. Obes. Res. 2004, 12, 1789–1796. [CrossRef] [PubMed]

9. Christensen, K.A.; Short, N.A. The case for investigating a bidirectional association between insomnia symptoms and eating
disorder pathology. Int. J. Eat. Disord. 2021, 54, 701–707. [CrossRef] [PubMed]

10. Runfola, C.D.; Allison, K.C.; Hardy, K.K.; Lock, J.; Peebles, R. Prevalence and Clinical significance of night eating syndrome in
University students. J. Adolesc. Health 2014, 55, 41–48. [CrossRef] [PubMed]

11. Elsahoryi, N.A.; Ibrahim, M.O.; Hammouh, F.; Alhaj, O.A.; Al-Basha, S. Unveiling night eating syndrome: How it connects to
mental health, insomnia, and quality of life in university students—A cross-sectional study. J. Eat. Disord. 2025, 13, 225. [CrossRef]
[PubMed]

12. Suna, G.; Ayaz, A. Is poor sleep quality related to disordered eating behavior and mental health among university students? Sleep
Biol. Rhythm. 2022, 20, 345–352. [CrossRef] [PubMed]

https://doi.org/10.3390/healthcare14162666

https://www.mdpi.com/article/10.3390/healthcare14162666/s1
https://www.mdpi.com/article/10.3390/healthcare14162666/s1
https://doi.org/10.1111/PCN.12263
https://www.ncbi.nlm.nih.gov/pubmed/25495278
https://doi.org/10.3389/FPSYT.2024.1370757
https://www.ncbi.nlm.nih.gov/pubmed/38559402
https://doi.org/10.1007/S40675-023-00258-5
https://www.ncbi.nlm.nih.gov/pubmed/37359215
https://doi.org/10.3390/MEDICINA61071226
https://www.ncbi.nlm.nih.gov/pubmed/40731855
https://doi.org/10.7326/0003-4819-141-11-200412070-00008
https://www.ncbi.nlm.nih.gov/pubmed/15583226
https://doi.org/10.1007/S11920-016-0728-8
https://www.ncbi.nlm.nih.gov/pubmed/27553980
https://doi.org/10.1111/JSR.70117
https://www.ncbi.nlm.nih.gov/pubmed/40588443
https://doi.org/10.1038/OBY.2004.222
https://www.ncbi.nlm.nih.gov/pubmed/15601974
https://doi.org/10.1002/EAT.23498
https://www.ncbi.nlm.nih.gov/pubmed/33665877
https://doi.org/10.1016/j.jadohealth.2013.11.012
https://www.ncbi.nlm.nih.gov/pubmed/24485551
https://doi.org/10.1186/S40337-025-01406-8
https://www.ncbi.nlm.nih.gov/pubmed/41102840
https://doi.org/10.1007/s41105-022-00374-9
https://www.ncbi.nlm.nih.gov/pubmed/38469421
https://doi.org/10.3390/healthcare14162666


Healthcare 2026, 14, 2666 13 of 14
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