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Abstract 

Background: University students are exposed to several factors associated with Night Eating Syndrome NES, which 
is distinguished by nocturnal consumption and/or evening hyperphagia. The main purpose of the current study is to 
examine the state of NES, and to explore its relationship with selected factors (e.g. sociodemographic factors, lifestyle 
habits, body mass index “BMI”, and mental health) among a sample of undergraduates.

Methods: A cross-section design was done among undergraduates recruited from three universities in the southern 
part of Palestine. Students completed a self-administrated questionnaire including demographic information, lifestyle 
habits, medical profile, and the Arabic version of Night Eating Questionnaire (NEQ). Mental health status was also 
assessed using the Arabic version of the 12-item General Health Questionnaire (GHQ-12). Cronbach alpha was used to 
check the reliability of the Arabic version of NEQ. Data were analyzed using univariate and multivariate approach.

Results: A total of 475 participants were included in the study, 197 (47%) males, 253(54%) females. Mean age was 
19.8 ± 1.4 years, ranged from 18 to 25 years old. It is found that 141 university students (29.7%) screened positive for 
NES. According to univariate analysis, NES was significantly related to gender (p = 0.023), major (p = 0.005), personal 
monthly income (p = 0.007), source of funding (p = 0.005), and mental health (p < 0.005). Besides, the results of binary 
logistic regression revealed that having mental health problems (Exp (B) = 4.18; 95% CI = 2.50–6.98; p = 0.000), males 
(Exp (B) = 1.99; 95% CI = 1.17–3.39; p = 0.014), and those who study expenses was not covered either by scholarship 
or parents (Exp (B) = 2.75; 95% CI = 1.29–5.8; p = 0.08) were significantly associated with NES.

Conclusion: It is found that NES is common among Palestinian university students. In this study, NES was signifi-
cantly more prevalent among males, and those who were studying scientific majors, having a personal income 
between 500 and 1000 new Israeli shekel per month, and having mental problems, and those whose studies were 
funded by neither by a scholarship nor by their parents.
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Plain English Summary 

Night eating syndrome (NES) is an eating disorder characterized by a time-delayed pattern of eating relative to sleep, 
where most food is consumed in the evening and night. There is evidence that adolescents had higher prevalence of 
NES in comparison to other age groups. Moreover, Former studies indicated that anxiety, stress, and depression may 
be correlated with NES and weight gain. The current outcomes showed that 29.3% of university students comply-
ing with symptoms consistent with the diagnostic criteria for NES. The findings also pointed out that gender, field of 
study, monthly income, source of funding, and mental health is a significantly associated with NES.

Background
Night eating syndrome (NES), an eating disorder, is 
defined as a tardiness circadian pattern of food intake 
that was observed for the first time among obese people 
who were refractory to standard weight loss regimen [1]. 
It is featured by sleeplessness or insomnia (≥ 3 times/
week), morning anorexia (negligible “i.e. juice or cof-
fee” or no consumption at regular breakfast time), even-
ing hyperphagia (eating a minimum of 25% of daily food 
intake post an evening meal), and snack consumption 
during night awakening (> 2weeks) [2].

Despite NES was not officially included in former ver-
sions of the DSM, for the first time, the suggested diag-
nostic criteria for NES were described in the Diagnostic 
and Statistical Manual of Mental Disorders 5th edition 
(DSM-5), and found its place under the section of “Other 
Specified Feeding or Eating disorders”[3]. However, there 
is no sufficient information about the etiology of NES [4].

The literature reports a wide range of NES prevalence, 
Among American university students the prevalence of 
NES was about 2.9% in 10 U.S universities [5]. He et al. 
(2017) noticed that the proportion of NES was 2.4% 
among Chinese college students [6]. Further study by 
Nolan and Geliebter done among 246 American under-
graduates revealed that 5.7% of their study sample had 
NES [7]. Night eating syndrome was included in a sys-
tematic review of the prevalence of eating disorders [8], 
substantial variation in the prevalence of NES was docu-
mented, attributed mostly to the sample size, countries, 
instruments employed, the cutoff values, and differences 
in the studies design [8].

There are several factors associated with NES such as; 
depression, obesity, medications, gender, slowing down 
the habitual nighttime elevation in the leptin and mela-
tonin levels, and high serum cortisol levels [5, 9, 10]. 
Furthermore, relationships between NES, maladaptive 
coping, poor psychosocial and physical functioning, and 
eating disorder behaviors and attitudes were reported 
[11, 12].

Disordered eating behaviors are more likely to occur in 
late adolescence [13], with a zenith between the ages of 
18–20 years [14]. In particular, university students tend 
to have body image concerns [15], sleep disturbances 

[16], and anxiety and stress [17], all of which increases 
the risk of developing NES symptoms. Striegel-Moore 
and his colleagues reported that the presence of even-
ing hyperphagia appears to be more common in young 
adults (18–30 years old) in comparison to the general 
population [18].

So far, the majority of former studies investigating NES 
were done in Western nations, moreover, there is no 
published studies that have estimated the prevalence of 
NES among Palestinian university students. In a view of 
the fact that cultural and social background is an funda-
mental contributing factor associated with occurrence 
of eating disorders (e.g. Anorexia nervosa, and binge 
eating) [19, 20], so the prevalence and related factors of 
NES could be probably distinct in Palestine from those 
reported in the Western nations.

Accordingly, the main purposes of the current study is 
to estimate the proportion of students who comply with 
behaviors and symptoms consistent with the diagnostic 
criteria for NES in a sample of undergraduate students in 
three Palestinian universities, and to examine whether or 
not certain variables (e.g. sociodemographic character-
istics, lifestyle habits, medical profile, and mental status) 
are associated with the development of NES.

Methodology
Study design, settings, and population
The current study used a cross-sectional design. The 
study population was university undergraduates students 
from the southern part of West Bank, Palestine. The 
three Palestinian universities in the southern West Bank 
were formally approached through formal processes. 
After obtaining authorization, the research team visited 
university campuses during working days, and students 
who were accessible on campus were invited to partici-
pate in the study. During the data collection period, the 
total number of students from the three universities was 
17,000 students.

Sample size calculation and sampling method
Random sampling method was used to recruit university 
students. The sample size was determined using a single 
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proportion for a finite population. Sample size calcula-
tions was done using G power software with an alpha of 
0.05 (two-sided) and 80% power, Prevalence of night eat-
ing syndrome from previous research used the NEQ as 
an instrument to NES in a similar study population [4], 
indicated that a minimum of 200 participants was needed 
to determine a prevalence of NES. To determine the 
association between NES and mental health and other 
sociodemographic factors, the sample size was recalcu-
lated considering the Chi square and regression are the 
required statistical test, 5% level of significance, (80%) 
power, giving a sample size of 450 participants. Con-
sidering drop out the sample size was increased to 500 
participants.

The inclusion criteria were university students aged 
between 18 and 22 years old, and willing to participate 
and to provide all the required data. While the exclusion 
criteria involved pregnant and breastfeeding women, 
having mental illness that may limit their ability to fully 
answer the questionnaire, rejecting to participate in the 
study, refusing to sign a written consent, and having 
incomplete responses.

Ethical considerations
The research protocols were in accordance with the 
Declaration of Helsinki and reported in line with the 
STROBE checklist for reporting cross-sectional studies. 
The study protocol was approved by the Deanship of Sci-
entific Research Ethical Committee at Palestine Polytech-
nic University (reference number KA/41/2021). Informed 
written and verbal consent was collected from all univer-
sity students prior to data collection.

Data collection and research tool
Data collection was done face-to-face by using a pre-
tested questionnaire, which was divided into five sec-
tions; (1) demographic characteristics, (2) medical 
profile, (3) lifestyle habits, (4) mental health, and (5) night 
eating syndrome. The team of four researchers collected 
the data within four months starting from December 
2021 till March 2022. University students were verbally 
briefed about the purpose of study, and they were also 
informed about the type of data that would be collected, 
with affirmation on the optional participation. University 
students who agreed to sign the written consent were 
included in the data collection.

Demographic characteristics
The collected sociodemographic characteristics were 
university name, faculty name, academic year, gender, 
age, living place, marital status, personal income, and 
source of funding. University students were also asked to 
self-report their weights and height to assess university 

students’ nutritional status. Body mass index was calcu-
lated as (body in kilogram divided by height squared in 
meter (kg/m2), thereafter classified according to WHO 
cut off points [21].

Medical profile
In this section, health status was determined by asking 
university students about suffering from chronic diseases; 
if yes (name the disease, and the duration from suffering 
from it), undergoing a previous surgery; if yes (when?), 
and using medicines on regular basis; if yes (name the 
medicine and the purpose of its use).

Lifestyle habits
Lifestyle habits data included questions about smoking; 
are you smoker?; if yes (how long did you smoke? are you 
a shisha smoker or cigarettes smoker? How many times 
do you smoke cigarettes or shisha per week/day? Uni-
versity students’ physical activity level was also assessed 
using the short version of international physical activity 
questionnaire (SF-IPAQ) [22].

Mental health status
University students’ mental health status was measured 
using the 12-item general health questionnaire (GHQ-
12) [23]. The validity and reliability of the Arabic version 
have been confirmed[24]. GHQ-12 scores were calcu-
lated using the GHQ scoring system, where: 0 = better 
than usual, 1 = same as usual, 2 = less than usual, and 
3 = much less than usual. The cumulative score ranges 
from 0 to 36, with higher scores indicating higher degrees 
of disturbance of the general health status. University 
students scoring 15 points or higher were considered to 
have a tendency toward psychological problems [25, 26]. 
The GHQ questionnaire had good reliability in this study, 
with a Cronbach alpha of 0.81.

Night eating questionnaire (NEQ)
A formerly validated and published NES questionnaire 
(NEQ) was adopted to assess NES in university students. 
NEQ is of 14-items questionnaire with a 5-point Likert 
scale [27]. According to the knowledge of the research-
ers, there was no verified Arabic version of the NES tool. 
As the NEQ is the most popular and reliable instru-
ment for NES screening, it is widely employed. Follow-
ing approaches were used to modify the questionnaire. 
Before translating the NEQ, we examine the content 
validity to determine if the NEQ is compatible with The 
Palestinian culture. The content validity was determined 
with the aid of five specialists; three nutrition special-
ists, one clinical psychology specialist, and one human 
sciences (assessment) specialist opted to use the instru-
ments since they are compatible with Palestinian culture 
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and behavior. The questionnaire was translated into 
Arabic utilizing the repeating “forward-backward” tech-
nique by an authorized translator. A pilot research with 
30 participants was also conducted to assess if there were 
any difficulties in completing the questions; however, the 
Cronbach’s alpha was only performed on the whole data 
set. NEQ questionnaire obtained a good reliability, with 
a Cronbach alpha of 0.71. NEQ employing a clinical cut-
off score of 25 for a broad assessment and 30 for a higher 
level of specificity [4]. Both values were used in the lit-
erature, and this variance has an effect on the prevalence 
of NES. As we are doing a screening study, we utilized a 
clinical cut-off score as 25.

Data analysis
The data analysis was done using the statistical package 
for the social sciences SPSS version 21. Continuous vari-
ables were assessed for normality of distribution graphi-
cally and via the Shapiro-Wilk Test. Descriptive analysis 
including the means and standard deviation were used 
to analyze continuous variables, while categorical vari-
ables were described in percentages and frequencies. 
Mann- Whitney test was used to investigate the rela-
tionship between continuous variables and NES. On the 
other hand, Chi-Square test was used for analyzing the 
association between NES and categorical data. Signifi-
cant level was set at p < 0.05. Further analysis was done 
using binary logistic regression to determine the risk fac-
tors for NES in a multivariate model, all the variables that 
showed significant association with NES in the univariate 

analysis p < 0.05, were included in the model. We checked 
logistic assumptions, multicollinearity, and outliers. To 
determine how well the model fit the data, we used the 
Hosmer–Lemeshow goodness of-fit test.

Results
University students’ recruitment
University students were recruited from three Palestinian 
universities including; Hebron University, Palestine poly-
technic University, and Bethlehem University. A total of 
520 university students were invited to participate in the 
study, of whom 496 participants met the inclusion crite-
ria and signed a written consent to join the study. Only 
450 participants were included in the final analysis: 253 
(56.2%) females and 197 (43.8%) males. The rest of the 
participants were excluded mainly due to nonexistent or 
incomplete responses as shown in Fig. 1.

University students’ sociodemographic characteristics
A total of 450 university students aged 18–25 years old 
(M = 19.8, SD = 1.4) were analyzed (Table 1). 185 univer-
sity students (41.1%) were studying at Hebron University 
in Hebron city, 64.2% of them were studying sciences 
majors, and 32.9% of them reported that they were in 
the first academic year. Our analysis reveals that a little 
more than the half were living in the city (59.6%), and 
the majority were living their families (96.0%), and were 
unmarried (94.7%). The personal income for around 
68.0% of them was between 500 and 1000 Israeli shekel 
per month. The data also depicts that the parents was the 

496 university students met the inclusion 
criteria and agreed to join the study

520 university students were invited to 
participate in the study

450 university students were included in 
the final analysis 

46 university students were 
excluded due to nonexistent 
or incomplete response. 

Fig. 1 University students’ recruitment steps
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source of study funding for the vast majority of the uni-
versity students (89.8%).

University students’ lifestyle habits, medical history, 
and nutritional status
Lifestyle habits data indicates that 67 university students 
(14.9%) were regular smokers with a mean duration of 
4.0 ± 3.2 years, ranged from 1 to 24 years. Furthermore, 
the analysis shows that university students smoke ciga-
rettes by a percentage of 19.6%, and smoke nargilah by a 
percentage of 18.9%. According to IPAQ, university stu-
dents were classified as sedentary individuals by 43.0%, 
moderately active individuals by 31.8%, and very active 
individuals by 25.1%. In terms of university students’ 
medical history, the vast majority of them stated that 
they hadn’t chronic diseases (96.2%), didn’t take medi-
cines on regular basis (92.4%), and hadn’t underwent a 
previous surgery (85.8%). Figure  2 shows that 68.4% of 
university students had normal weight, 18.9% were over-
weight, whilst 4.4% of the current sample were obese.

University students’ mental health
The mental health of university students is presented in 
Fig. 3. The mean of the GHQ score was 16.4 ± 6.4 rang-
ing from 1 to 35 points. For the GHQ subscales; the mean 
of psychological distress (e.g. depression, anxiety) was 
5.9 ± 3.4 ranging from 0 to 15 points, for social and emo-
tional dysfunction the mean was 7.2 ± 2.9 ranged from 0 
to 15 points, the mean for cognitive disorder was 3.4 ± 1.6 
ranged from 0 to 6 points. According to Figs. 3 and 232 
university students (51.6%) had mental problems.

Prevalence of NES and its associated risk factors
The mean of the NES score was 20.2 ± 7.2 ranging from 
6 to 39 points, and one-fourth of university students 
(29.3%) reached the criteria for NES as shown in Fig. 4. 
According to univariate analysis, there were no sig-
nificant differences between night eaters and non-night 
eaters groups in academic year, age, place of residence, 
living status, marital status, BMI, medical history, or 
lifestyle habits (Table  2). The results also revealed that 

Table 1 University students’ sociodemographic characteristics according to their gender presented in numbers (n) and percentages 
(%)

a US $ 1 ≈ 3.4 Israeli shekel

Variables Males
(n = 197)

Females
(n = 253)

Total
(n = 450)

n % n % N %

University Palestine Polytechnic University 87 44.2 92 36.4 179 39.8

Hebron university 84 42.6 101 39.9 185 41.1

Bethlehem university 26 13.2 60 23.7 86 19.1

Major Social Sciences/ Humanity 56 28.4 67 26.5 123 27.3

Sciences 119 60.4 170 67.2 289 64.2

Applied Professions 22 11.2 16 6.3 38 8.4

Academic year 1st year 59 29.9 89 35.2 148 32.9

2nd year 56 28.4 46 18.2 102 22.7

3rd year 41 20.8 68 26.9 109 24.2

4th year 36 18.3 48 19.0 84 18.7

5th year 5 2.5 2 0.8 7 1.6

Place of residence City 103 52.3 165 65.2 268 59.6

Village 79 40.1 77 30.4 156 34.7

Camp 15 7.6 11 4.3 26 5.8

Living status With the family 188 95.4 244 96.4 432 96.0

University accommodation 9 4.6 9 3.6 18 4.0

Marital status Unmarried 195 99.0 231 91.3 426 94.7

Married 2 1.0 22 8.7 24 5.3

Personal monthly income 
(Israeli shekel)a

< 500 114 57.9 192 75.9 306 68.0

500–1000 32 16.2 30 11.9 62 13.8

> 1000 51 25.9 31 12.3 82 18.2

Source of funding Scholarship 4 2.0 7 2.8 11 2.4

Parents 163 82.7 241 95.3 404 89.8

Others 30 15.2 5 2.0 35 7.8
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a significantly higher prevalence of NES was reported 
in university students studying at the faculty of medi-
cine and health sciences, being female, having a per-
sonal monthly income ranging from 500 to 1000 NIS per 
month (p < 0.05). furthermore, source of funding was sig-
nificantly correlated with NES (p < 0.05), indicating that 
university students whose studies were funded by source 
other than their parents or scholarship were more likely 
to have NES compared to the others. Moreover, the data 
analysis reveals that university students with NES were 
significantly more likely to have mental problems com-
pared to those without NES (p < 0.05).

Table  3 presents the findings of the binary logistic 
regression of factors associated with NES in the current 

sample. The factors associated with NES were: having 
mental health problems (Exp (B) = 4.18; 95% CI = 2.50–
6.98; p = 0.000), males (Exp (B) = 1.99; 95% CI = 1.17–
3.39; p = 0.014), and those who study expenses was not 
covered either by scholarship or parents (Exp (B) = 2.75; 
95% CI = 1.29–5.8; p = 0.08).

Discussion
To the best of our knowledge, the current study was the 
first to estimate the prevalence of NES, and to explore the 
relationship of NES with sociodemographic character-
istics, medical history, lifestyle habits, BMI, and Mental 
health among Palestinian university students. Because 

6.6%

60.9%

24.4%

8.1%9.5%

74.3%

14.6%

1.6%
8.2%

68.4%

18.9%

4.4%
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20%
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40%
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Fig. 2 Weight categories of university students based on body mass index according to gender

48.4%
51.6%
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Fig. 3 University students’ mental health presented in percentages

29.3%

70.7%

Night-eaters Non-night eater
Fig. 4 Prevalence of NES
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Table 2 The occurrence of NES by university students’ characteristics

Variable Night eaters
(n = 141)

Non- night eaters
(n = 334)

p-value

University Palestine Polytechnic University [n (%)] 42 (23.5) 137 (76.5) 0.077

Hebron university [n (%)] 63 (34.1) 122 (65.9)

Bethlehem university [n (%)] 27 (31.4) 59 (68.6)

Major Social sciences/ Humanity [n (%)] 49 (39.8) 74 (60.2) 0.011

Sciences [n (%)] 73 (25.3) 216 (74.7)

Applied professions [n (%)] 10 (26.3) 28 (73.7)

Academic year 1st year [n (%)] 42 (28.4) 106 (71.6) 0.821

2nd year [n (%)] 33 (32.4) 69 (67.6)

3rd year [n (%)] 28 (25.7) 81 (74.3)

4th year [n (%)] 27 (32.1) 57 (67.9)

5th year [n (%)] 2 (28.6) 5 (71.4)

Age [years; mean ± SD] 1.4 ± 0.13 1.4 ± 0.08 0.970

Gender Male [n (%)] 69 (35.0) 128 (65.0) 0.013*

Female [n (%)] 63 (24.9) 190 (75.1)

Place of residence City [n (%)] 73 (27.2) 195 (72.8) 0.389

Village [n (%)] 52 (33.3) 104 (66.7)

Camp [n (%)] 7 (26.9) 19 (73.1)

Living status With the family [n (%)] 127 (29.4) 305 (70.6) 0.559

University accommodation [n (%)] 5 (27.8) 13 (72.2)

Marital status Unmarried [n (%)] 125 (29.3) 301 (70.7) 0.594

Married [n (%)] 7 (29.2) 17 (70.8)

Personal monthly income (Israeli shekel) 500 and below [n (%)] 85 (27.8) 221 (72.2) 0.006*

500–1000 [n (%)] 12 (19.4) 50 (80.6)

1000 and above [n (%)] 35 (42.7) 47 (57.3)

Source of funding Scholarship [n (%)] 3 (27.3) 8 (72.7) 0.003*

Parents [n (%)] 110 (27.2) 294 (72.8)

Others [n (%)] 19 (54.3) 16 (45.7)

BMI categories Underweight [n (%)] 13 (35.1) 24 (64.9) 0.841

Normal weight [n (%)] 90 (29.2) 218 (70.8)

Overweight [n (%)] 24 (28.2) 61 (71.8)

Obesity [n (%)] 5 (25.0) 15 (75.0)

Smoking Regular smoker [n (%)] 25 (37.3) 42 (62.7) 0.273

Irregular smoker [n (%)] 18 (25.7) 52 (74.3)

Non-smoker [n (%)] 89 (28.5) 223 (71.5)

Cigarette smoking Yes [n (%)] 32 (36.4) 56 (63.6) 0.076

No [n (%)] 99 (27.8) 257 (72.2)

Nargilah smoking Yes [n (%)] 25 (29.4) 60 (70.6) 0.549

No [n (%)] 106 (29.5) 253 (70.5)

Physical activity level Sedentary [n (%)] 55 (28.6) 137 (71.4) 0.792

Moderate [n (%)] 41 (28.9) 101 (71.1)

High [n (%)] 36 (32.1) 76 (67.9)

Had chronic disease Yes [n (%)] 3 (17.6) 14 (82.4) 0.216

No [n (%)] 128 (29.7) 303 (70.3)

Underwent surgery Yes [n (%)] 19 (29.7) 45 (70.3) 0.526

No [n (%)] 113 (29.3) 273 (70.7)

Taking medicines regularly Yes [n (%)] 10 (29.4) 24 (70.6) 0.565

No [n (%)] 122 (29.3) 294 (70.7)

Mental health Normal mental health [n (%)] 91 (39.2) 141 (60.8) 0.000*

Mental problems [n (%)] 41 (18.8) 177 (81.2)
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this study was observational, clinical interviews were 
not carried out to diagnose NES; rather the night eating 
questionnaire (NEQ) was used to assess the percentage of 
students who reported behaviors and symptoms consist-
ent with the diagnostic criteria for NES.

In the analysed sample, many university students had 
a high NEQ scores. By using the NEQ ≥ 25 cut-off point, 
the prevalence of NES among the current sample reached 
29.7% higher than the evaluated proportion of NES for 
the general population which was 1.1% [28], and higher 
than the evaluated prevalence for other countries of uni-
versity students; 5.8% Egypt [29]Turkey 9.5% [4], United 
states 4.2% [5], China 1.6% [6] and Brazil 15% [30]. Even 
though the aforementioned research utilized the same 
instrument and cut-off values, the outcomes varied sig-
nificantly. This disparity is mostly attributable to vari-
ances in each community’s way of life, the learning and 
teaching approaches at colleges, socioeconomic status 
as well as the sample size. It is important to note that 
the current study was conducted following the COVID 
lockdown, which had a significant impact on Palestinian 
university students’ eating habits and lifestyle [31]. This 
high prevalence of NES, according to the authors, may 
be related to the fact that students are still impacted by 

these changes. Moreover, This result may be attributable 
to the availability of late-night restaurants in Palestine, 
which permits students, to dine out at night to converse 
or watch sports games while ordering food.

Other possible explanations for the high values of 
NES include the fact that students with higher per-
sonal incomes recorded a significantly larger proportion 
of NES (42.7%). As well as students who do not have a 
scholarship or financial help from their parents, a larger 
proportion of NES (54.3%) was recorded. As it was 
noticed that NES was more likely to occur among stu-
dents whose studies were funded by means other than 
parents or scholarships. Other means can be the student 
himself, and in this case the student has to work in the 
night in order to fund his studies. Hence, working in the 
night while studying during the day puts a lot of pressure 
or maybe anxiety on the student leading to nocturnal eat-
ing. This could explain the current result.

Both indicators may suggest that these students are 
working at night to earn money, which may influence 
their eating habits and cause them to become night 
eaters.

The vast majority of NES assessments among univer-
sity students propose that the percentage of its occur-
rence is higher than in the general population. Except for 
one German study reported that the prevalence of NES 
among a sample of students was within the range of 1.1 
to 1.5%, which is prospected for the general population 
[32]. As the literature lacks studies conducted inside the 
Palestinian community, a comparison between university 
students and Palestinians requires additional investiga-
tion. This finding may also explained by the availability of 
late hour restaurants in Palestine allows students to dine 
out conveniently at night to chat together or watch sports 
games together in a group while ordering food to eat, 
especially among males.

Regarding the relationships between university stu-
dents with NES and those with no NES, the current find-
ings revealed that there were no significant differences in 
terms of BMI, physical activity, and smoking status. Simi-
lar results were also indicated in former studies [5, 18, 29, 
33].

Table 3 Binary logistic regression of risk factors associated with 
NES

* Significant at p < 0.05. CI Confidence interval

Factors Exp (B), CI p-value Exp B

Mental health 2.81 *

 Having mental health issue 4.18 (2.50–6.98) 0.000*

Major

 Being in social sciences/ Human-
ity

2.25 (0.847–2.02) 0.103

Gender

 Being male 1.99 (1.17–3.39) 0.014*

Personal monthly income

 1000 and above 1.2 (0.91–1.76) 0.08

Source of funding

 Not covered by scholarship or 
parents

2.75 (1.29–5.8) 0.008*

Table 2 (continued)

Data are presented as n (%) or mean ± SD; * p < 0.05. Pearson chi-square test is employed for categorical variables and Mann–Whitney test for continuous variables. 
SD: standard deviation.

Variable Night eaters
(n = 141)

Non- night eaters
(n = 334)

p-value

Psychological distress [mean ± SD] 7.0 ± 3.31 5.4 ± 3.30 0.000*

Social &emotional dysfunction [mean ± SD] 7.9 ± 3.12 6.9 ± 2.77 0.001*

Cognitive disorder [mean ± SD] 3.7 ± 1.50 3.2 ± 1.64 0.002*



Page 9 of 11Hamdan et al. Journal of Eating Disorders            (2023) 11:1  

There are established theories explain the relationship 
between night eating practices and weight gain[34]. A 
comparison of the circadian rhythms of leptin, ghrelin, 
glucose, and insulin in people with NES and healthy con-
trols revealed disruptions in the rhythms of leptin, ghre-
lin, glucose, and insulin among night eaters as compared 
to normal [35]. This disruption has been linked to obe-
sity, and metabolic irregularities cause changes in physi-
ological systems that might have a negative impact on 
health.[34] Despite these findings, conflicting data link-
ing NEs and BMI has been presented. Bruzas and Allison 
(2019) reviewed 11 studies that investigated the relation-
ship between NES and BMI, five of these studies indi-
cated a significant association between the two variables, 
five demonstrated that there was no relationship, and 
one provided mixed data. [36] A Negative eating habits 
indicate long-term weight gain and a high BMI. [37] As 
the current study sample consists of young individuals, 
it appears that their eating behavior has not yet affected 
their weight. Other possible explanations for the lack of 
association include energy balance, overall caloric intake, 
and the caloric density of foods consumed at night.

Another notable finding in this study is that there is 
a statistically significant relationship by using univari-
ate and multivariate analysis between gender and NES 
prevalence among the studied students as it was noticed 
that males had a relative higher occurrence of NES than 
females. This result comes in agreement with former 
studies done by He et  al., (2017) [6], and Colles et  al., 
(2007) [38], however, it is inconsistent with other stud-
ies that indicated no gender differences [4, 7, 32]. Since 
gender composition was not evenly distributed in the 
current sample, the result of a significant association 
between NES prevalence and gender may necessitate fur-
ther studies in the future.

Besides, students from scientific background possessed 
a higher risk of developing NES than students with 
humanities background was found. The finding contrain-
dicates a Malaysian study which found that students who 
were studying technical majors were at a greater risk of 
developing NES compared to students who were study-
ing either scientific or humanities majors.

Both multivariate and univariate analysis showed that 
NES occurrence were found to be significantly associated 
with mental problems (psychological distress, emotional 
dysfunction, and cognitive disorder). This is in line with 
the findings from former studies [4, 6, 30]. It was found 
in a former study conducted on 849 Chinese college stu-
dents that the prevalence of NES was significantly and 
positively related to psychological distress [6]. Further-
more, Sevincer and his colleagues that NES scores was 
significantly and positively associated with depression 

and anxiety symptoms [4]. In addition, the emotional 
state of Brazilian university students was significantly 
associated with the behaviors of NES syndrome [30]. 
Our finding indicates that it is relatively prevalent for 
students with NES to have mental problems (psychologi-
cal distress, emotional dysfunction, cognitive disorder). 
However, it stills obscure whether mental problems is a 
clinical feature, cause, or a consequence of NES. Further 
studies are warranted to explore the exact relationship 
between mental problems and NES.

The study has several limitations that should be men-
tioned. First; since the current study is considered a 
cross-sectional, it does not permit casual inferences. 
Second, since the current study only included under-
graduates from three universities in the southern part of 
Palestine, therefore the findings might not be represent-
ative for undergraduates in the whole Palestine. Third, 
the collected data was self-reported, thus there may be 
incorrect or biased data provided by undergraduates. 
Lastly, undergraduates’ participation were self-chosen 
and not compulsory. This sampling technique may result 
in a “selection bias” concerning undergraduates’ atten-
tion in completing the questionnaire as undergraduates 
with disordered eating pattern may not have partici-
pated in this study, giving rise to underestimation in the 
proportion of undergraduates having symptoms con-
gruent with NES in the current study. Nonetheless, this 
study is the first of its kind in providing a worthy data 
about the prevalence of NES among university students 
and its’ association with lifestyle variables. Future stud-
ies should focus on clarifying the causal relationship, 
and assess nutritional for a better understanding of the 
NES. Further studies should also be conducted on a large 
sample size.

Conclusion
To conclude, the current study reported a high prevalence 
of NES among Palestinian university students. It was also 
found that university students were at risk of NES espe-
cially being a male, studying in scientific major, having a 
monthly income between 500 and 1000 new Israeli shekel 
per month, whose studies were funded by their parents, 
and having mental problems. Our study would propose to 
conduct early screenings of university students who may 
be at risk for NES in order to develop appropriate inter-
ventions in an effort to decrease NES occurrence.

Abbreviations
NES: Night Eating Syndrome ; DSM: Diagnostic and statistical manual of men-
tal disorders; WHO: World Health Organization ; IPAQ: International physical 
activity questionnaire; GHQ-12: 12-item general health questionnaire; NEQ: 
Night Eating Questionnaire .



Page 10 of 11Hamdan et al. Journal of Eating Disorders            (2023) 11:1 

Acknowledgements
We would like to acknowledge the students who helped the researchers in 
the data collection. We would like to express our gratitude to the Palestinian 
older adults who agreed to participate in this study. Thanks are also to all co-
researchers and fieldworkers involved in this study.

Author contributions
The authors have contributed in the manuscript as the following; MB 
supervised the project and data collection. MH was responsible for proposal 
revision and methodology optimization, supervision of data collection, and 
data analysis. SZ was responsible for proposal revision and methodology 
optimization, supervision of data collection, data analysis, and writing the 
first draft. RT, RM, KAA were responsible for writing the review, drafting the 
proposal, collecting data, and data entry, and assisting in writing the proposal. 
All authors have read and approved the final manuscript.

Funding
The authors declare that no external financial support was received for this 
study.

Availability of data and materials
Data and materials are available upon request and with permission of Dr. 
Manal Badrasawi at m.badrasawi@najah.edu.

Declarations

Ethics approval and consent to participate
The research protocols were in agreement with the Declaration of Helsinki 
and reported in accordance with the STROBE checklist for reporting cross-
sectional studies. The study was approved and supported by the Deanship 
of Scientific Research Ethical Committee at Palestine Polytechnic University 
(reference number KA/41/2021). Informed written consent was obtained from 
all participants before collecting data.

Consent for publication
Not Applicable.

Competing interests
The authors declare they have no competing interests.

Author details
1 Department of Health professions, Program of Healthy and Therapeutic 
Nutrition/Faculty of Medicine, Palestine Polytechnic University, Hebron, Pal-
estine. 2 Department of Nutrition and Food technology, Faculty of Agriculture 
and Veterinary Medicine, An-Najah National University, PO. Box 7, West Bank, 
Tulkarm, Palestine. 3 Department of Nutrition and Food technology, Faculty 
of Agriculture, Hebron University, West Bank, Hebron, Palestine. 

Received: 6 July 2022   Accepted: 20 December 2022

References
 1. Marshall HM, Allison KC, O’Reardon JP, Birketvedt G, Stunkard AJ. 

Night eating syndrome among nonobese persons. Int J Eat Disord. 
2004;35:217–22.

 2. Allison KC, Lundgren JD, O’Reardon JP, Geliebter A, Gluck ME, Vinai 
P, Mitchell JE, Schenck CH, Howell MJ, Crow SJ. Proposed diagnostic 
criteria for night eating syndrome. Int J Eat Disord. 2010;43:241–7.

 3. Widiger TA, Costa PT, Association AP. Personality disorders and the five-
factor model of personality. JSTOR; 2013.

 4. Sevincer GM, Ince E, Taymur I, Konuk N. Night eating syndrome fre-
quency in university students: association with impulsivity, depression, 
and anxiety. Klinik Psikofarmakoloji Bülteni-Bull Clinic Psychopharma-
col. 2016;26:238–47.

 5. Runfola CD, Allison KC, Hardy KK, Lock J, Peebles R. Prevalence and 
clinical significance of night eating syndrome in university students. J 
Adolesc Health. 2014;55:41–8.

 6. He J, Huang F, Yan J, Wu W, Cai Z, Fan X. Prevalence, demographic 
correlates, and association with psychological distress of night eating 
syndrome among chinese college students. Psychol health Med. 
2018;23:578–84.

 7. Nolan LJ, Geliebter A. Night eating is associated with emotional and 
external eating in college students. Eat Behav. 2012;13:202–6.

 8. Galmiche M, Déchelotte P, Lambert G, Tavolacci MP. Prevalence of eat-
ing disorders over the 2000–2018 period: a systematic literature review. 
Am J Clin Nutr. 2019;109:1402–13.

 9. Saraçlı Ö, Atasoy N, Akdemir A, Güriz O, Konuk N, Sevinçer GM, Ankaralı H, 
Atik L. The prevalence and clinical features of the night eating syndrome 
in psychiatric out-patient population. Compr Psychiatr. 2015;57:79–84.

 10. Birketvedt GS, Florholmen J, Sundsfjord J, Østerud B, Dinges D, Bilker W, 
Stunkard A. Behavioral and neuroendocrine characteristics of the night-
eating syndrome. JAMA. 1999;282:657–63.

 11. Wichianson JR, Bughi SA, Unger JB, Spruijt-Metz D, Nguyen‐Rodriguez 
ST. Perceived stress, coping and night‐eating in college students. Stress  
Health: J Int Soc Invest Stress. 2009;25:235–40.

 12. Quick VM, Byrd-Bredbenner C. Weight regulation practices of young 
adults. Predictors of restrictive eating. Appetite. 2012;59:425–30.

 13. Hudson JI, Hiripi E, Pope HG Jr, Kessler RC. The prevalence and correlates 
of eating disorders in the National comorbidity survey replication. Biol 
Psychiatry. 2007;61:348–58.

 14. Stice E, Becker CB, Yokum S. Eating disorder prevention: current evidence-
base and future directions. Int J Eat Disord. 2013;46:478–85.

 15. Yahia N, El-Ghazale H, Achkar A, Rizk S. Dieting practices and body image 
perception among lebanese university students. Asia Pac J Clin Nutr. 
2011;20:21–8.

 16. Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep patterns and predic-
tors of disturbed sleep in a large population of college students. J 
Adolesc Health. 2010;46:124–32.

 17. Brougham RR, Zail CM, Mendoza CM, Miller JR. Stress, sex differences, and 
coping strategies among college students. Curr Psychol. 2009;28:85–97.

 18. Striegel-Moore RH, Franko DL, Thompson D, Affenito S, Kraemer 
HC. Night eating: prevalence and demographic correlates. Obesity. 
2006;14:139–47.

 19. Keel PK, Klump KL. Are eating disorders culture-bound syndromes? 
Implications for conceptualizing their etiology. Psychol Bull. 2003;129:747.

 20. Wiederman MW, Pryor TL. Body dissatisfaction, bulimia, and depression 
among women: the mediating role of drive for thinness. Int J Eat Disord. 
2000;27:90–5.

 21. WHO: WHO. Body mass index. 2021.
 22. International physical activity questionnaire. Short form, [ http:// sites. 

google. com/ site/ theip aq/ quest ionni are_ links. Assessed on 11.04.2022 ].
 23. Goldberg D, Williams P: User’s guide to the GHQ NFER. Nelson, London 

1988.
 24. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, Rutter 

C. The validity of two versions of the GHQ in the WHO study of mental 
illness in general health care. Psychol Med. 1997;27:191–7.

 25. Drissi N, Alhmoudi A, Al Nuaimi H, Alkhyeli M, Alsalami S, Ouhbi S. Investi-
gating the impact of COVID-19 lockdown on the psychological health of 
university students and their attitudes toward mobile mental health solu-
tions: two-part questionnaire study. JMIR Formative Res. 2020;4:e19876.

 26. El-Metwally A, Javed S, Razzak HA, Aldossari KK, Aldiab A, Al-Ghamdi SH, 
Househ M, Shubair MM, Al-Zahrani JM. The factor structure of the general 
health questionnaire (GHQ12) in Saudi Arabia. BMC Health Serv Res. 
2018;18:1–11.

 27. Allison KC, Lundgren JD, O’Reardon JP, Martino NS, Sarwer DB, Wadden 
TA, Crosby RD, Engel SG, Stunkard AJ. The night eating questionnaire 
(NEQ): psychometric properties of a measure of severity of the night eat-
ing syndrome. Eat Behav. 2008;9:62–72.

 28. de Zwaan M, Müller A, Allison KC, Brähler E, Hilbert A. Prevalence and 
correlates of night eating in the german general population. PLoS ONE. 
2014;9:e97667.

 29. Yahia N, Brown C, Potter S, Szymanski H, Smith K, Pringle L, Herman C, 
Uribe M, Fu Z, Chung M. Night eating syndrome and its association with 
weight status, physical activity, eating habits, smoking status, and sleep 
patterns among college students. Eat Weight Disorders-Stud Anorexia 
Bulimia Obes. 2017;22:421–33.

http://sites.google.com/site/theipaq/questionniare_links
http://sites.google.com/site/theipaq/questionniare_links


Page 11 of 11Hamdan et al. Journal of Eating Disorders            (2023) 11:1  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 30. Borges KM, dos Santos Figueiredo FW, do Souto RP: Night eating 
syndrome and emotional states in university students. J Human Growth  
Develop 2017, 27:332–341.

 31. Badrasawi M, Altamimi M, Saabneh S. Eating behaviours changes during 
COVID-19 lockdown due to gender and residential disparities amongst 
university students. An-Najah Univ J Res-A (Nat Sci). 2021;36:21–38.

 32. Meule A, Allison KC, Platte P. A german version of the night eating 
questionnaire (NEQ): psychometric properties and correlates in a student 
sample. Eat Behav. 2014;15:523–7.

 33. Nolan LJ, Geliebter A. “Food addiction” is associated with night eating 
severity. Appetite. 2016;98:89–94.

 34. Gallant A, Drapeau V, Allison KC, Tremblay A, Lambert M, O’Loughlin J, 
Lundgren JD. Night eating behavior and metabolic heath in mothers and 
fathers enrolled in the QUALITY cohort study. Eat Behav. 2014;15:186–91.

 35. Goel N, Stunkard AJ, Rogers NL, Van Dongen HP, Allison KC, O’Reardon JP, 
Ahima RS, Cummings DE, Heo M, Dinges DF. Circadian rhythm profiles in 
women with night eating syndrome. J Biol Rhythm. 2009;24:85–94.

 36. Bruzas MB, Allison KC. A review of the relationship between night eating 
syndrome and body mass index. Curr Obes Rep. 2019;8:145–55.

 37. Sung J, Lee K, Song Y-M. Relationship of eating behavior to long-term 
weight change and body mass index: the healthy twin study. Eat Weight 
Disorders-Stud Anorexia Bulimia Obes. 2009;14:e98-105.

 38. Colles S, Dixon J, O’Brien PE. Night eating syndrome and nocturnal snack-
ing: association with obesity, binge eating and psychological distress. Int 
J Obes. 2007;31:1722–30.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Night eating syndrome is associated with mental health issues among palestinian undergraduate students-cross sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methodology
	Study design, settings, and population
	Sample size calculation and sampling method
	Ethical considerations
	Data collection and research tool
	Demographic characteristics
	Medical profile
	Lifestyle habits
	Mental health status

	Night eating questionnaire (NEQ)
	Data analysis

	Results
	University students’ recruitment
	University students’ sociodemographic characteristics
	University students’ lifestyle habits, medical history, and nutritional status
	University students’ mental health
	Prevalence of NES and its associated risk factors

	Discussion
	Conclusion
	Acknowledgements
	References


