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Abstract  Healthy eating behaviors promote overall health and well-being. University students often experience 
lifestyle transitions that may increase the risk of poor dietary habits. Although it is known that factors such as stress, 
irregular sleep routines, and night-time eating patterns can adversely affect nutritional status and body mass index 
(BMI), the specific associations are unclear. This study aimed to examine the associations between stress, sleep 
patterns, night-time eating behaviors, and BMI among female university students at King Abdulaziz University, 
Jeddah, Saudi Arabia. Using a comparative design, data were collected at two time points during the examination 
period, representing stressful event and at the start of the semester, representing control period The participants were 
mostly single (90%) and academically high-performing students, exhibiting varied sleep habits, with 51.6% sleeping 
7–8 h/night. Approximately 41% of the participants considered themselves to be slightly physically active. Analysis 
of BMI-related data revealed no significant differences between BMI and most variables. However, breakfast 
consumption varied among weight categories, with students who were underweight consuming breakfast less 
frequently. Students who were underweight displayed the highest Three Factor Eating Questionnaire scores (53.6 ± 
7.9). The prevalence of night-eating habits remained stable between the control and stress (examination) periods, 
with moderate perceived stress levels. Sleep patterns significantly influenced night-time eating behaviors. 
Additionally, students with sleep disorders demonstrated elevated night-time eating and stress scores during the 
control period. Therefore, targeted interventions that promote healthier eating habits and overall well-being are 
needed, potentially mitigating the impact of stress and irregular sleep patterns on eating behaviors and BMI. 
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1. Introduction 

For students, life in a university represents a transitional 
stage marked by significant changes, including increased 
independence and the adoption of eating behaviors that 
can shape lifelong habits. [1] Recently, there has been 
growing interest in understanding the complex interplay 
between various factors that contribute to the well-being 
and health of university students. Among these, stress, 
sleep patterns, night eating behaviors, and body mass 
index (BMI) have been widely investigated. [2,3] College 
life is often associated with various stressors, such as 
academic pressure, social adjustment, and personal 
challenges, which can significantly influence an 
individuals' eating behavior and overall well-being. [1] 
Academic burnout and eating disorders can negatively 
affect a student’s health. In addition to stress and sleep 
patterns, night-time eating behavior is a potential 

contributing factor to weight-related issues among 
university students. Night eating syndrome (NES), 
characterized by a pattern of regular night-time eating 
accompanied by diminished appetite in the morning, has 
been associated with a higher BMI and related health 
problems. [4] NES was first described as morning 
anorexia, evening hyperphagia, and insomnia, and its 
onset is related to stressful events. [5] The prevalence of 
night eating, particularly among university students, has 
raised concerns regarding its potential implications for 
weight management and overall well-being. [6] 
Approximately 25% of university students worldwide are 
overweight or obese. [7] Several factors contribute to 
excess weight among these students, including but not 
limited to dietary habits, mental health issues, and high 
stress levels. [8,9,10] These factors often coexist and 
reinforce each other. [11,12] For example, heightened 
stress is associated with unhealthy eating behaviors such 
as increased carbohydrate and fat intake, [13,14] frequent 
consumption of sweet foods, [15] and a lower intake of 
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fruits and vegetables. [16] Conversely, an intervention 
study revealed a temporal connection between stress and 
dietary choices, as a stress management program led to a 
decrease in the consumption of sweet snacks. [17]  

Research investigating the occurrence of NES, 
particularly among college students, is limited. This 
population is known to experience increased levels of 
stress, anxiety, and sleep disruptions compared with the 
general population. [18] NES severity is associated with 
higher perceived stress among college students [19] and is 
generally more prevalent among younger adults than older 
adults. [20] Among college students, elevated Beck 
depression scores have been linked to various NES 
characteristics, such as the urge to eat upon waking and 
cravings for food at night. Stressful events significantly 
influence an individual’s eating habits and ability to 
manage weight [21]; however, studies focusing on the 
relationships between stressful events, sleep patterns, 
night eating behaviors, and body weight, particularly 
among female university students in Saudi Arabia, remain 
limited. Existing research has reported gender differences, 
where female students are often more vulnerable than 
male students in engaging in stress-related and emotional 
eating. They also suffer from sleep disturbances that 
influence eating behaviors, and report elevated signs of 
eating disorders. [22,23] The inclusion of only female 
students helps in maintaining sample homogeneity while 
reducing the confounding influence of gender on the study 
variables. Therefore, this study aimed to investigate the 
association between stressful events, sleep patterns, night-
time eating behaviors, and BMI among female university 
students in Saudi Arabia. The insights gained from this 
study may contribute to elucidating the factors influencing 
eating habits and can inform the development of targeted 
interventions to promote the overall well-being of 
university students. 

2. Materials and Methods 

2.1. Study Design and Participants 
Female students from King Abdulaziz University in 

Jeddah were recruited through online and classroom 
announcements. Participants were selected through a 
stratified random sampling method from the pool of 
students enrolled in various academic years and colleges. 
Stratification was carried out according to the students’ 
academic units, which included the Foundation Year, the 
Faculties of Education, Health Sciences, Humanities and 
Management, and Sciences. The official enrollment 
records provided by the university were used as the 
sampling frame. Invitations to participate were sent via 
email, directing students to an online self-administered 
questionnaire. The email also contained an introductory 
statement outlining the study’s objectives, emphasizing 
voluntary participation, and assuring participants of data 
confidentiality and anonymity. Eligible participants were 
female students aged 18–25 years, enrolled during the 
study period, without chronic diseases, and not pregnant 
or lactating. Those meeting the inclusion criteria were 
informed about the study’s aims and procedures and 

provided written informed consent prior to participation. 
According to the Deanship of Admission and Registration 
at King Abdulaziz University, [24] the total female 
student population in 2021 was approximately 39, 913, 
and the sample size calculator indicated that the sample 
size needed to achieve sufficient statistical power was 207, 
which was based on a 5% margin error, 85% confidence 
level, and response distribution of 50%. [25] A total of 
225 female students were deemed eligible and consented 
to participate. Using a comparative design, data were 
collected from participants on two separate occasions: 
during the examination period (representing a stressful 
event) and at the beginning of the semester (the control 
period), before exposure to major academic stressors. Data 
collection took place between September 2021 and May 
2022. 

Ethical approval was obtained from the Biomedical 
Ethics Research Committee of King Abdulaziz University 
(approval number: 540-22), and the study was conducted 
in accordance with the principles outlined in the 
Declaration of Helsinki. 

2.2. Questionnaire Design 
The online survey gathered information using an 

Arabic questionnaire. The survey questions were based 
on previous research that investigated various factors 
related to NES such as stressful events, sleep patterns, 
night eating behavior, and BMI among university 
students in different countries. [26,27] The questionnaire 
was subjected to a pilot test to ensure clarity before 
being submitted online. Subsequently, the final version 
of the questionnaire was developed and distributed using 
Google Forms. 

2.3. Demographic and Lifestyle 
Questionnaires  

Participant lifestyle data was collected, such as age, 
marital status (married, single, divorced), monthly 
household income (<5000, 5000–15,000, >15,000 Saudi 
Riyals [SR]), academic year (first, second, third, fourth, 
fifth, and sixth), academic GPA, smoking status (non-
smoker, smoker, and ex-smoker), and physical activity 
level (1–2 times a week, 3–4 times a week, >4 times a 
week, and none). Sleep patterns, including sleep duration 
(<6, 6–8, and >8 h), sleeping time (at night or during the 
day), and presence of sleeping disorders (yes or no), were 
evaluated. Questions about the participants’ dietary habits 
included the number of main meals consumed per day (1, 
2, or 3) and the number of times breakfast was consumed 
per week (rarely, 1–2 times, 3–4 times, or daily). 

2.4. Anthropometric Data 
Self-reported height and weight were used to calculate 

the participants' BMI, with BMI computed as the weight 
in kilograms divided by the square of the height in meters 
(kg/m2). Participants were categorized into four groups: 
underweight (BMI: <18.5 kg/m2), normal weight (BMI: 
18.5–24.9 kg/m2), overweight (BMI: 25–29.9 kg/m2), and 
obese (BMI: ≥30 kg/m2). [28] 
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2.5. Night Eating Questionnaire 
The Night Eating Questionnaire (NEQ), developed by 

Allison et al. in 2008 [29] and Peker et al. in 2016, [30] is 
a 17-item questionnaire specifically designed to evaluate 
night eating behaviors. The questionnaire covers various 
aspects such as eating and sleeping schedules, self-
perception as a night eater, awareness of night eating, and 
distress associated with eating behaviors. The answers 
were scored on a five-point Likert scale (0–4), with a total 
NEQ score ranging from 0 to 52 points. A total score of 
≥25 indicated that a person has difficulty with NES. We 
modified the NEQ because no established Arabic version 
exists. Content validity assessment was performed to 
ensure the suitability of the NEQ for the Saudi culture 
before it was translated into Arabic. Five experts in the 
field of food and nutrition reviewed and confirmed the 
questionnaire. The translation process followed the 
"forward-backward" technique to ensure the accuracy and 
appropriateness of the translated phrases. Additionally, a 
pilot study involving 10 participants was conducted to 
identify any challenges or difficulties encountered while 
completing the questionnaire. 

2.6. Perceived Stress Scale  
The Perceived Stress Scale (PSS) is a self-assessment 

tool that measures the psychological stress experienced in 
the past month. It comprises 10 items, with six items 
focusing on negative aspects, such as lack of control and 
negative reactions, and four items assessing an 
individual's ability to cope with stressors. Each item is 
rated on a 5-point Likert scale ranging from "never" to 
"very often." The scores for positive items were reversed, 
with higher scores indicating higher stress levels. The total 
score ranged from 0 to 40, with higher scores indicating 
greater perceived stress. A score of ≥10 indicated 
moderate-to-high perceived stress. The Arabic version of 
the PSS-10 was derived and modified based on previous 
studies. [31,32] 

2.7. Three Factor Eating Questionnaire 
The Three Factor Eating Questionnaire (TFEQ) is a 

comprehensive instrument designed to assess three 
distinct domains: cognitive restraint, uncontrolled eating, 
and emotional eating, with the revised 18-item version 
(TFEQ-R18) providing a shorter, validated format for 
evaluating these domains. Within the TFEQ-R18, 
uncontrolled eating, emotional eating, and cognitive 
restraint are assessed through nine, three, and six items, 
respectively. Respondents used a Likert scale to rate the 
items. Items 1 to 17 were rated on a 4-point Likert scale, 

whereas item 18 employed an 8-point Likert scale. The 8-
point scale for item 18 was transformed into a 4-point 
scale to facilitate data analysis and interpretation. This 
conversion involved assigning the following values: 1–2 = 
1, 3–4 = 2, 5–6 = 3, and 7–8 = 4. By applying this 
conversion format, the responses to item 18 were aligned 
with the 4-point Likert scale utilized for the rest of the 
items in the questionnaire. This scoring methodology 
enabled the calculation of mean scores for each item, 
providing insights into the levels of cognitive restraint, 
uncontrolled eating, and emotional eating experienced by 
individuals. Furthermore, items 14–17 in the questionnaire 
were reverse-coded, meaning that their scoring direction 
was opposite to that of the other items. This reverse 
coding ensured the accurate interpretation and analysis of 
the responses. [33] 

2.8. Analysis 
Data were analyzed using the statistical analysis 

software program SPSS version 28.0 (IBM Corp., 
Armonk, NY, USA). Descriptive data are presented as 
frequencies and percentages, and quantitative variables are 
presented as means and standard deviations. The 
normality of the variables was checked using the 
Kolmogorov–Smirnov test, and all variables were 
normally distributed. The one-way analysis of variance 
was used to compare BMI categories for quantitative 
variables. For categorical variables, the chi-squared test 
was used to compare BMI categories. Univariate linear 
regression analysis was performed to predict all the 
associations presented in the study tables, including those 
between academic examination stress, sleep duration, 
sleeping time, sleeping disorders, night eating behavior, 
perceived stress, and the TFEQ scores. The confounders in 
the model were age, marital status, BMI, family income, 
smoking, physical activity, educational level, major status, 
and academic GPA. Statistical significance was set at 0.05. 

3. Results  

Table 1 presents the baseline (beginning of the semester) 
characteristics of the study population. The mean age, 
BMI, and academic GPA were 21.2 ± 1.4 years, 22.5 ± 4.7, 
and 4.2 ± 0.4 out of 5 (considered a high GPA), 
respectively. The majority of female students in the 
current study were single (90%) and in their fourth year of 
study (38.7%). Approximately all of the students were 
from middle-class families (family income: 5000–15000 
SAR), and 41% were slightly physically active. Regarding 
sleeping patterns, 51.6% slept 7–8 h/day, 83.6% slept at 
night, and 51.1% did not suffer from sleep disorders. 

Table 1. Baseline characteristics of female university students according to BMI categories (n = 225) 

Characterization Total Underweight (n=46) Normal weight 
(n=124) Obese (n=55) P-value 

Age, years 21.2 ± 1.4 21.2 ± 1.1 21.2 ± 1.5 21.3 ± 1.4 0.82 
Material status  

Single 203 (90.2) 44 (95.7) 112 (90.3) 47 (85.5) 
0.41 Married 21 (9.3) 2 (4.3) 11 (8.9) 8 (14.5) 

Divorced 1 (0.5) 0 1 (0.8) 0 
Body mass index, kg/m2 22.5 ± 4.7 17.2 ± 0.9 21.5 ± 1.9 29.3 ± 3.5 <0.001 
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Characterization Total Underweight (n=46) Normal weight 
(n=124) Obese (n=55) P-value 

Education level  
1st 12 (5.3) 3 (6.5) 7 (5.6) 2 (3.6) 

0.26 

2nd 48 (21.3) 4 (8.7) 31 (25) 13 (23.6) 
3rd 31 (13.8) 7 (15.2) 19 (15.3) 5 (9.1) 
4th 87 (38.7) 24 (52.2) 44 (35.5) 19 (34.5) 
5th 25 (11.1) 4 (8.7) 14 (11.3) 7 (12.7) 
6th 22 (9.8) 4 (8.7) 9 (7.3) 9 (16.4) 

GPA 4.2 ± 0.4 4.4 ± 0.3 4.2 ± 0.4 4.2 ± 0.4 0.06 
Family income  

< 5000 26 (11.6) 5 (10.9) 13 (10.5) 8 (14.5) 
0.85 5000–15000 116 (51.6) 24 (52.2) 67 (54) 25 (45.5) 

> 15000 83 (36.9) 17 (37) 44 (35.5) 22 (40) 
Smoking status  
Non–smoker 214 (95.1) 44 (95.7) 120 (96.8) 50 (90.9) 

0.34 Smoker 8 (3.6) 2 (4.3) 2 (1.6) 4 (7.3) 
Ex-smoker 3 (1.3) 0 2 (1.6) 1 (1.8) 

Physical activity, per week  
Inactive 64 (28.4) 17 (37) 36 (29) 11 (20) 

0.52 
1–2 times 93 (41.3) 19 (41.3) 48 (38.7) 26 (47.3) 
3–4 times 48 (21.3) 8 (17.4) 27 (21.8) 13 (23.6) 
> 4 times 20 (8.9 2 (4.3) 13 (10.5) 5 (9.1) 

Sleep duration  
< 6 h 70 (31.1) 15 (32.6) 38 (30.6) 17 (30.9) 

0.77 7–8 h 116 (51.6) 21 (45.7) 64 (51.6) 31 (56.4) 
> 8 h 39 (17.3) 10 (21.7) 22 (17.7) 7 (12.7) 

Sleeping Time  
Night 188 (83.6) 36 (78.3) 107 (86.3) 45 (81.8) 

0.42 
Day 37 (16.4) 10 (21.7) 17 (13.7) 10 (18.2) 

Sleeping disorder  
No 115 (51.1) 17 (37) 67 (54) 31 (56.4) 

0.09 
Yes 110 (48.9) 29 (63) 57 (46) 24 (43.6) 

Main meals  
1 meal 30 (13.3) 7 (15.2) 18 (14.5) 5 (9.1) 

0.84 2 meals 147 (65.3) 29 (63) 79 (63.7) 39 (70.9) 
3 meals 48 (21.3) 10 (21.7) 27 (21.8) 11 (20) 

Breakfast, per week  
Rarely 79 (35.1) 12 (26.1) 49 (39.5) 18 (32.7) 

0.04 
1–2 days 49 (21.8) 17 (37) 18 (14.5) 14 (25.5) 
3–4 days 54 (24) 8 (17.4) 30 (24.2) 16 (29.1) 

Daily 43 (19.1) 9 (19.6) 27 (21.8) 7 (12.7) 
NEQ score 19.9 ± 5.2 19.8 ± 4.1 20 ± 5.4 19.8 ± 5.5 0.95 
PSS score 21.4 ± 6 22.7 ± 5.8 20.8 ± 6.2 21.4 ± 5.6 0.21 

TFEQ score 50.7 ± 8.8 53.5 ± 8.9 50.8 ± 8.6 48.1 ± 8.4 0.007 
 
Data are presented as frequencies and percentages for 

categorical variables and as means and standard deviations 
for continuous variables. Differences between BMI 
categories were calculated using the chi-squared test for 
categorical variables and the one-way analysis of variance 
for continuous variables.  

Abbreviations: NEQ, Night Eating Questionnaire; PSS, 
Perceived Stress Scale; TFEQ, Three Factor Eating 
Questionnaire. 

Data were stratified based on BMI. Overall, no 
significant differences were observed among BMI 
categories. However, a significant difference in breakfast 
consumption frequency between BMI categories was 
observed (P=0.04), with 37% of students who were 
underweight consuming breakfast 1–2 times/week 
compared with 39.5% and 32.7% of students with normal 

weight and obesity, respectively, who rarely consumed 
breakfast. Significant differences were observed in the 
TFEQ score among students who were underweight (53.6 
± 7.9) compared with those who were normal weight (51.1 
± 8.9) and overweight (48.1 ± 8.4, P=0.01). The 
percentages of night time-eating students were 19.4% and 
18.4% during the control and academic examination stress 
periods, respectively (P>0.05). The majority of students 
had a moderate level of perceived stress (68.8 %), 
followed by high stress (21.8 %) and low stress (8.4%). 
Academic examinations did not affect the level of stress 
among students (data not shown).  

Table 2 presents the effects of academic examination 
stress on the NEQ, PSS, and TFEQ scores, and BMI. No 
significant differences were observed in any of these 
scores between the control and exam periods, suggesting 
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that short-term examination stress did not affect eating 
behaviors, perceived stress or weight status among 
participants.  

Table 3 shows the associations between sleep duration 
and NEQ, PSS, TFEQ scores, and BMI during the control 
and exam periods. Students who slept < 6 h or > 8 h 
exhibited slightly greater NEQ and PSS mean scores, 
compared to the group who slept 7–8 h; however, these 
differences were not statistically significant. In contrast, 
BMI showed a significant association with sleep duration; 
BMI decreased as sleeping duration increased during the 
exam period (P =0.03). The BMI for students sleeping > 8 
h and < 6 h was 20.7 ± 3.4 kg\m2and 23.3 ± 5.2 kg\m2, 
respectively. The same trend was observed during the 
control period but it is not statistically significant (P= 
0.19). Furthermore, sleep duration did not affect the NEQ, 
PSS, and TFEQ scores. 

Table 2. Association between academic examination stress and NEQ, 
PSS, TFEQ scores, and BMI 

Items Control 
period 

Exam 
period 

Crude 
model 

Model 
1 

Model 
2 

NEQ score 19.9 ± 
5.2 

20.1 ± 
5.2 0.83 0.84 0.80 

PSS score 21.4 ± 6 21.5 ± 
5.1 0.81 0.83 0.94 

TFEQ score 50.7 ± 
8.8 

50.8 ± 
9.3 0.94 0.89 0.66 

Emotional 
eating 

8.30 ± 
2.5 

8.23 ± 
2.5 0.78 0.74 0.86 

Uncontrolled 
eating 

24.8 ± 
5.1 

25 ± 
5.6 0.75 0.81 0.36 

Cognitive 
eating 

17.5 ± 
3.3 

17.5 ± 
3.2 0.97 0.97 0.91 

BMI 22.5 ± 
4.7 

22.5 ± 
4.8 0.91 0.96 0.89 

 
P-values were calculated using linear regression 

analysis. 
Model 1 was adjusted for age, marital status, BMI, 

family income, smoking status, and physical activity. 
Model 2 was adjusted for Model 1 and education level, 

major status, and academic GPA. 
Abbreviations: BMI, body mass index; NEQ, Night 

Eating Questionnaire; PSS, Perceived Stress Scale; TFEQ, 
Three Factor Eating Questionnaire. 

Table 3. Association between sleep duration and NEQ, PSS, TFEQ 
scores, and BMI 

Items 
Control period Exam period 

< 6 
h 

7–8 
h >8 h P-

value 
< 6 
h 

7–8 
h >8 h P-

value 

NEQ 
score 

20.6 
± 

4.7 

19.2 
± 

5.7 

20.7 
± 

4.1 
0.21 

20.8 
± 

4.7 

19.2 
± 

5.4 

20.5 
± 

5.4 
0.14 

PSS 
score 

21.7 
± 

5.9 

20.5 
± 

5.9 

23.1 
± 

6.3 
0.14 

22.2 
± 

5.4 

20.9 
± 

4.8 

21.8 
± 

5.5 
0.21 

TFEQ 
score 

50.1 
± 

8.8 

51.1 
± 

8.6 

50.6 
± 

9.2 
0.93 

51.9 
± 

9.5 

49.6 
± 

9.2 

51.5 
± 

9.1 
0.20 

BMI 
23.2 

± 
5.2 

22.5 
± 

4.6 

21.5 
± 

4.1 
0.19 

23.3 
± 

5.2 

22.5 
± 

4.8 

20.7 
± 

3.4 
0.03 

 
P-values were calculated using linear regression 

analysis. P-values were adjusted for age, marital status, 
BMI, family income, smoking, physical activity, 
education level, major status, and academic GPA.  

Abbreviations: BMI, body mass index; NEQ, Night 
Eating Questionnaire; PSS, Perceived Stress Scale; TFEQ, 
Three Factor Eating Questionnaire.  

Sleeping time (night vs. day) influenced night eating 
habits (Table 4). Students who slept during the day had 
higher NEQ scores than those who slept at night (P=0.02). 
This effect was similar to that observed during the control 
and exam periods, which suggests a consistent association 
between daytime sleep and night eating.  

Table 4. Association between sleeping time and NEQ, PSS, TFEQ 
scores, and BMI 

Items 
Control period Exam period 

Night Day P-
value Night Day P-

value 
NEQ 
score 

19.5 ± 
5.1 

22 ± 
5.6 0.02 19.5 ± 

5.4 
21.6 ± 

4.2 0.02 

PSS 
score 

21.5 ± 
5.9 

22.1 ± 
6.3 0.55 21.4 ± 

4.9 
21.7 ± 

5.8 0.55 

TFEQ 
score 

50.8 ± 
8.8 

50 ± 
8.8 0.88 50.8 ± 

9.2 
50.5 ± 

9.5 0.83 

BMI 22.6 ± 
4.8 

22.1 ± 
4.4 0.61 22.7 ± 

5.0 
21.9 ± 

4.1 0.26 

 
P-values were calculated using linear regression 

analysis. P-values were adjusted for age, marital status, 
BMI, family income, smoking, physical activity, 
education level, major status, and academic GPA.  

Abbreviations: BMI, body mass index; NEQ, Night 
Eating Questionnaire; PSS, Perceived Stress Scale; TFEQ, 
Three Factor Eating Questionnaire. 

Table 5 indicates that students suffering from sleep 
disorders had higher NEQ scores (21.7 ± 5.3) than those 
not suffering from sleep disorders (18.2 ± 4.5; P< 0.001) 
(Table 5). This trend remained throughout the academic 
examination period. At baseline (control period), students 
suffering from sleep disorders exhibited higher PSS scores 
(23.1 ± 5.8) than those not suffering from sleep disorders 
(19.7 ± 5.8, P<0.001).  

Table 5. Association between sleeping disorders and NEQ, PSS, 
TFEQ scores, and BMI 

Items 
Control period Exam period 

No Yes P-value No Yes P-value 
NEQ 
score 

18.2 ± 
4.5 

21.7 ± 
5.3 <0.001 18 ± 

4.8 
21.7 ± 

4.9 <0.001 

PSS 
score 

19.7 ± 
5.8 

23.1 ± 
5.8 <0.001 20.7 ± 

5.3 
22.1 ± 

5 0.13 

TFEQ 
score 

51 ± 
8.4 

50.4 ± 
9.2 0.54 50.4 ± 

9 
51 ± 
9.6 0.88 

BMI 23.1 ± 
5.0 

21.9 ± 
4.4 0.10 23.1 ± 

4.9 
22.0 ± 

4.7 0.10 

 
P-values were calculated using linear regression 

analysis. P-values were adjusted for age, marital status, 
BMI, family income, smoking, physical activity, 
education level, major status, and academic GPA.  

Abbreviations: BMI, body mass index; NEQ, Night 
Eating Questionnaire; PSS, Perceived Stress Scale; TFEQ, 
Three Factor Eating Questionnaire. 

4. Discussion 

To the best of our knowledge, this is the first study to 
investigate the relationship among night eating behavior, 
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sleep patterns, perceived stress, and three factors eating 
scores during control and exam periods among female 
university students. We found no significant relationship 
between night eating behavior and perceived stress among 
the participants, indicating no direct association between 
night eating and perceived stress during exam periods. 

In this study, the data were stratified based on BMI 
categories. Students who were underweight (37%) 
consumed breakfast 1–2 times/week, compared with 
students who were normal weight (39.5%) or obese 
(32.7%), who rarely consumed breakfast. This suggests 
that the frequency of breakfast consumption may be 
associated with BMI in our study population. This finding 
is consistent with previous studies conducted on a large 
sample of university students in Iran. An inverse 
association has been reported between breakfast 
consumption and the possibility of being overweight or 
obese among university students. [34] Hence, students 
who regularly consumed breakfast had a lower probability 
of being overweight or obese than those who skipped or 
rarely consumed breakfast. These findings further 
emphasize the importance of breakfast in maintaining a 
healthy weight. Regular breakfast consumption was 
associated with better appetite control, improved satiety, 
and healthier food choices throughout the day. [35,36] 
Individuals beginning the day with a balanced meal are 
less likely to overeat or consume unhealthy snacks later in 
the day, preventing weight gain and promoting weight 
management. [36,37] Students who were underweight had 
higher TFEQ scores compared with those of students with 
normal weight or obesity. This indicates that students who 
were underweight exhibited a different eating pattern from 
students in the other weight categories. These findings are 
consistent with previous studies that have reported an 
association between being underweight and eating 
disorders. [38,39] 

Regarding night-time eating habits, no significant 
difference in the percentage of students eating at night at 
baseline and during academic examination stress was 
observed. Despite the potential for increased stress during 
exam periods, participants in the current study 
demonstrated stability in both eating habits and weight. 
These findings suggest that moderate stressors of a short 
duration, particularly in students who have already 
experienced recurrent academic stress, may not change 
eating behavior to a large extent. Most students reported a 
moderate level of perceived stress (68.8%), followed by 
high (21.8%) and low stress levels (8.4%). Academic 
examination stress did not have a significant effect on 
stress levels among the students. Furthermore, no 
significant changes in night eating behavior or perceived 
stress were noted among the participants, indicating no 
direct association between night eating and perceived 
stress during the exam period. Research on the impact of 
stress on eating behavior has yielded inconsistent results, 
with some studies showing a correlation while others 
finding no significant relationship. [2,40,41,42] However, 
similar to our findings, a study showed that most students 
reported moderate levels of perceived stress, suggesting 
that the academic environment may contribute to stress 
levels. [43] Other factors, such as individual coping 
mechanisms, social support, and personal circumstances, 
could influence an individual's response to stress and 

eating behavior. [44,45] 
Our results indicate an association between shorter 

sleep duration and greater BMI, which is consistent with 
research linking sleep restriction to metabolic disruption 
and weight gain. Specifically, lack of sleep causes an 
increased appetite through hormonal changes, including 
increased ghrelin and decreased leptin, which can lead to 
increased caloric intake and preference for calorie-dense 
foods. [46,47] Sleeping time possibly influences night-
time eating habits. [48] Students who slept in the morning 
had higher NEQ scores than those who slept at night. 
Students with sleep disorders also had higher NEQ scores 
and perceived stress levels than those without sleep 
disorders. These results indicate that a disrupted sleep 
pattern, rather than sleep duration is strongly linked to 
night-eating behavior and perceived stress in female 
university students. Several studies have indicated that 
inadequate sleep duration and poor sleep quality can 
disrupt the regulation of appetite-controlling hormones, 
such as leptin and ghrelin, which regulate hunger and 
satiety, leading to an increased risk of overeating, 
particularly during night-time hours when individuals may 
be awake owing to sleep difficulties. [49] Sleep 
deprivation has been associated with increased hunger, 
appetite, and cravings, particularly for high-calorie and 
carbohydrate-rich foods. [50] This disruption of appetite 
regulation may contribute to the development of unhealthy 
eating habits, including night eating habits. [48] Moreover, 
individuals with sleep disorders such as insomnia or sleep 
apnea are more likely to experience disturbances in 
appetite regulation and exhibit unhealthy eating patterns. 
[48,51] Furthermore, the relationship between sleep 
disturbance and perceived stress is well established. 
Chronic sleep deprivation or poor sleep quality can 
significantly increase stress levels and impair an 
individual's ability to cope with daily challenges. [52] 
Heightened stress levels can further exacerbate unhealthy 
eating behaviors, as individuals use food as a coping 
mechanism or experience emotional eating episodes. 
[48,50] Our findings support the hypothesis that sleep 
patterns, sleep disorders, and NEQ scores are 
interconnected among student populations. This highlights 
the importance of considering sleep habits and potential 
sleep disorders when examining night-time eating 
behaviors and stress levels. Further research in this area 
could help to elucidate the underlying mechanisms and 
explore potential interventions to address these issues 
among students.  

Our study had a few limitations. First, data collection 
relied on self-reporting, which introduced the possibility 
of reporting bias. Participants may have provided 
responses that they believed were socially desirable or 
may have inaccurately recalled their eating habits or stress 
levels. Future studies using objective measures or 
additional assessments could strengthen the validity of our 
findings. Second, the sample size of the study was 
relatively small. The limited sample size may have 
reduced the statistical power of the analysis and hindered 
the ability to detect significant relationships or differences. 
Consequently, caution should be exercised when 
generalizing these findings to larger populations. The 
sample included only female university students, which 
limits the generalizability of the findings to the broader 

 



 Journal of Food and Nutrition Research 13 

student population. Although this approach helped 
maintain sample homogeneity and reduce gender-related 
confounding factors, it restricted comparisons between 
male and female students. Future studies should include a 
larger and more diverse sample, incorporating both male 
and female participants, to enable gender-based 
comparisons and enhance the generalizability of the 
results. Despite these limitations, the findings of this study 
make a valuable contribution to the existing literature on 
the association among sleep habits, perceived stress, and 
night eating behaviors among young adults. This research 
topic has received limited attention; hence, our findings 
elucidate the complex interplay between these factors. 
Future studies with a larger and more diverse sample 
incorporating objective measures would further validate 
our findings. 

5. Conclusion 

Our study highlights the significance of considering the 
impact of sleep disorders on eating behaviors, particularly 
among specific populations, such as students experiencing 
heightened stress during exams. Further investigations 
could explain the relationships among sleep patterns, sleep 
disorders, night eating, and perceived stress. Addressing 
sleep disorders may provide potential support that can 
help student regulate their appetite and reduce the 
possibility of night-time eating, especially during stressful 
periods when students are more susceptible to unhealthy 
eating habits. Moreover, we demonstrated how sleep 
timing is associated with periods of heightened stress, 
such as exams. During such periods, students may face 
increased pressure, anxiety, and disrupted sleep, which 
can influence their eating behavior. Longitudinal studies 
can help establish temporal relationships and assess how 
changes in sleep quality and patterns affect eating 
behaviors over time. Comprehensively elucidating these 
factors may encourage educational institutions to promote 
students’ overall well-being and support healthy habits 
that extend beyond academic periods. 
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