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Relation Between Night Eating Syndrome and
Academic Grades Among University Students

Üniversite Öğrencilerinde Gece Yeme Sendromu ve
Akademik Derece Arasındaki İlişki

Objective: Night eating syndrome refers to a condition, characterized by night hyperphagia and nocturnal ingestions that
are often accompanied by an altered sleep and mood pattern.
It is very common among students, who become prone to
night eating syndrome owing to sleep deprivation and nocturnal eating habits. Adherence to such behavior increases
the chances of poor higher mental function and an altered circadian rhythm, eventually resulting in compromised learning
and academic failures. The present study intended to explore
the relationship between night eating syndrome, grade point
average, age, and body mass index of students attending college. Material and Methods: The present study was based
on a cross-sectional correlation design to find a correlation
between night eating syndrome and academic achievement
among students studying in the College of Applied Medical
Sciences. Students who participated in the study were asked
to complete a paper-based Night Eating Syndrome Diagnostic Questionnaire. The participants were categorized into four
groups, namely, non-night eating syndrome, mild-night eating syndrome, moderate-night eating syndrome, and fullnight eating syndrome based on the scores they received in
the questionnaire. The registration department of the University provided the grade point average to the students at the
end of the academic semester. Results: The questionnaire
results categorized 86 students (35.7%) into mild night eating
syndrome, 32 (13.3%) into moderate night eating syndrome,
and 23 (9.5%) into full night eating syndrome. An increase in
the body mass index was found to be associated with night
eating syndrome, with an odds ratio of 1.113 (95% confidence interval, 1.071-1.156), Wald χ2 (1)=29.918, p<0.001.
A decrease in the grade point average was associated with
night eating syndrome, with an odds ratio of 2.1876 (95%
confidence interval, 1.765-3.886), Wald χ2 (1)=33.318,
p<0.001. Conclusion: The present study concluded that
night eating syndrome exerts detrimental effects on the academic performance of university students.
Keywords: Night eating syndrome; grade point average;
body mass index; eating disorder

Amaç: Gece yeme sendromu, genellikle ruh hâli ve uyku
paterninde değişikliğin eşlik ettiği gece hiperfajisi ve gece
beslenmeleri ile karakterize bir durumu ifade eder. Uyku
yoksunluğu ve gece yeme alışkanlıkları nedeni ile gece
yeme sendromuna yatkın hâle gelen öğrenciler arasında çok
yaygındır. Bu tür davranışların sürekliliği, yüksek zihinsel işlevlerde zayıflık ve sirkadiyen ritimde değişiklik riskini artırır ve sonunda öğrenmede baskılanmaya ve akademik
başarısızlıklara neden olur. Bu çalışmada, üniversiteye giden
öğrencilerde gece yeme sendromu, not ortalaması, yaş ve
beden kitle indeksi arasındaki ilişkinin incelenmesi amaçlamıştır. Gereç ve Yöntemler: Bu çalışmada, Uygulamalı Tıp
Bilimleri Üniversitesinde okuyan öğrencilerin akademik başarısı ve gece yeme sendromu arasında bir korelasyon bulmak için kesitsel korelasyon tasarımı kullanılmıştır.
Çalışmaya katılan öğrencilerden, basılı hâldeki Gece Yeme
Sendromu Tanı Anketi’ni doldurmaları istenmiştir. Katılımcılar ankette aldıkları puanlara gore non-gece yeme sendromu, hafif gece yeme sendromu, orta gece yeme
sendromu ve tam gece yeme sendromu olmak üzere dört
gruba ayrılmışır. Üniversitenin kayıt bölümü, akademik
dönem sonunda öğrencilere not ortalaması vermiştir. Bulgular: Anket sonuçları 86 (%35,7) öğrenciyi hafif gece
yeme sendromu, 32 (%13,3) öğrenciyi orta gece yeme sendromu ve 23 (%9,5) öğrenciyi tam gece yeme sendromu
olarak kategorize etmiştir. Beden kitle indeksindeki artış
gece yeme sendromu ile ilişkili bulunmuştur [odds
oranı=1,113 (%95 güven aralığı, 1,071-1,156), Wald χ2
(1)=29.918, p<0,001]. Not ortalamalarındaki azalma gece
yeme sendromu ile ilişkili bulunmuştur [Odds oranı=2,1876
(%95 güven aralığı, 1,765-3,886), Wald χ2 (1)=33.318,
p<0,001]. Sonuç: Bu çalışmada, gece yeme sendromunun
üniversite öğrencilerinin akademik performansı üzerinde zararlı etkileri olduğu sonucuna varılmıştır.
Anahtar kelimeler: Gece yeme sendromu; not ortalaması;
beden kitle indeksi; yeme bozukluğu
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Introduction
Night eating syndrome (NES) was first defined by Stunkard among obese individuals
who showed resistant to weight loss (1).
People who suffer from NES exhibit a nonnormative eating behavior and an altered
circadian pattern of food intake (2). Studies
on the prevalence of NES among different
age groups revealed that the risk of developing NES is higher among the young population as compared to people belonging to
other age groups (3, 4). Students face a
high level of stress, accompanied by sleep
deprivation and irregular meal timings,
which increase the risk of developing NES.
A study found the prevalence of NES to be
higher in patients who were already suffering from depression and anxiety (5). It has
been observed that these individuals use
eating as a coping strategy during a stressful situation, which, in turn, may result in
obesity. There are other eating disorders,
such as binge eating disorder (BED), bulimia
nervosa (BN), and anorexia nervosa (AN),
that are related to the impulsive behavior of
an individual toward eating (6). Eating disorders, such as Binge eating, are seldom
confused with NES. Although both are
clearly distinguishable, e.g., Binge eating is
an eating disorder associated with rapid
consumption of large quantity of food (7),
whereas NES is related to consumption of
food at night with an altered sleep and mood
pattern. Allison et al. (8) proposed a diagnosis criterion, that is, consumption of at
least 25% of the daily meal after the
evening meal and two episodes of nocturnal
eating per week, led to significant distress.
Moreover, at least three of the following criteria should be present, morning anorexia,
surge to eat between dinner and sleep; insomnia, a belief that the individual needs to
eat to fall asleep; and worsening of mood in
the evening and an altered pattern of eating
lasting for 3 months. NES is now included in
the Diagnostic and Statistical Manual of
Mental Disorders, fifth edition with complete
diagnostic criteria (9).
Prevalence of NES in the general population
is approximately 1.1 to 1.5% (10). The
prevalence is high among the people with a
higher BMI, that is, approximately 10%
among those in the second and third stages
of obesity. NES displays a positive correla-

tion with body weight in several studies (1114). There exists sizeable evidence in the literature on the relationship between NES,
anxiety, depression, and BMI (15). A recent
prospective study revealed that no clear association exists between obesity and NES
(16) although several clinical trials have
linked NES directly to obesity (17, 18). This
disparity could be due to the variations in diagnostic criteria of NES and population characteristics.
Researchers worldwide have identified certain factors believed to be affecting the academic performance of students. These
could be categorized into academic, demographic, cognitive and psychosocial variables (18). A psychosocial variable of
academic achievements could be the presence of NES among students. To the best of
our knowledge, no study has been published
on the relation between the NES and grade
point average (GPA), making it essential to
explore whether NES affects the academic
achievements of students.

Material and Methods
A cross-sectional correlational design was
used to find any association between variables such as age, NES, obesity, and GPA of
students. The study was done in
agreement with the principles described in
the Declaration of Helsinki.
Subjects

Students studying in the College of Applied
Medical Sciences, Majmaah University
agreed to participate in the study. The ethical clearance for the study was obtained
from the Ethical Committee of the College of
Applied Medical Sciences, Majmaah University with a letter no. MUREC-Dec.16/COM2016/12) dated 11th December 2016.
Inclusion criteria

Inclusion criteria involved students currently
studying at the College of Applied Medical
Sciences, Majmaah University.
Exclusion Criteria

Students with other eating disorders, such
as BED, BN, and AN, were excluded from the
study. Out of a total of 253 students, only
241 completed the study, 12 students were
excluded due to various reasons (3 partici86
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pants suffered from BED and other 9 did not
complete the questionnaire), with the response rate of 95.3%.
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NES, and GPA was assessed through Spearman‘s rho correlation. The Kruskal–Wallis H
test was applied to compare NES with quantitative variables. Ordinal logistic regression
analysis was performed to identify the predictors for NES. A p-value of <0.05 was considered statistically significant. Spearman’s
rank-order correlation was considered to determine the relationship between NES and
age, and BMI and GPA.

Response from participants

Phase 1: A pilot study on five students revealed 99.9% intra- and inter-rater reliability. The test was introduced in its original
form (English language). The study was
conducted at the beginning of the academic
semester (Jan 2017–June 2018) to avoid
anxiety and stress among students due to
examinations. A physiotherapist assessed
weight, height, and age of students who
participated in the study. Pen- and paperbased Night Eating Syndrome Diagnostic
Questionnaire (NESDQ) (19) was provided
to students who were asked to fill the form
confidentially to avoid peer influence and
preserve the anonymity of information
among students. NESDQ is a valid and reliable scoring tool, as shown to have a strong
positive correlation with original Night eating
Questionnaire (20) developed by Allison et
al. The NESDQ is designed to obtain information based on six criteria for the diagnosis of NES. Participants who completed the
NESDQ were placed into four categories,
namely, normal, mild, moderate, and full.
The NESDQ consists of 21 questions related
to eating and sleeping, and it takes approximately 15 min to complete it. It enquires
about the perception of a person as night
eater, the frequency of night eating, and
psychosomatic distress associated with
night eating. Several questions in the questionnaire are dichotomized in nature such as
yes or no type and some are open-ended
questions. The questionnaire contains questions related to semester, general medical
status, smoking history, previous suicide attempts, and questions related to BED.
Phase 2: University registration department
provided the GPA of participants at the end
of the academic semester (Jan 2017-June
2018).
The data were entered and analyzed using
SPSS version 25.0. Frequencies and percentages were reported for qualitative variables. Normality of the data was checked by
one sample Kolmogorov-Smirnov test. Mean
+ inter-quartile range (IQR) was reported
for non-normally distributed quantitative
variables. Correlation between BMI, age,

Results

Demographic data and sample characteristics

The number of participants enrolled in the
current study was 241. The total number of
male students was 135 (56%) and female
students were 106 (44%). The median age
of the participant was 21.00±2.06, BMI
25.73±6.82, and GPA 3.34±0.68. Only 100
(41.5%) participants were reported as not
suffering from NES. However, 141 (58.5%)
participants were found to be suffering from
NES; they were further classified as mild
NES (86, 35.7%), moderate NES (32,
13.3%), and full NES (23, 9.5%).
Statistical analysis

The data for age, BMI, and GPA were not
distributed generally, as evident from the
one sample K-S test. The distribution of data
for male and female students showed that
there was a significant difference between
the age (p=0.025) and BMI (0.036). However, no significant change in the GPA
(0.517) between the selected sample of
male and female students was detected.
There was a strong, positive correlation
between NES and BMI, which was statistically significant (rs=0.385, p<0.001). Also,
a strong, statistically significant, negative
correlation existed between NES and GPA
(rs=-0.320, p<0.001). There was no significant correlation between NES and age.
Kruskal-Wallis H test showed that there was
a statistically significant difference in BMI
between the different subgroups of NES, c2
(2)=79.57, p<0.001. Furthermore, there
was a statistically significant difference in
the GPAs between the different subgroups
of NES, c2 (2)=25.55, p<0.001 (Table 1).
Tukey’s HSD post-hoc tests were conducted
for multiple comparisons between NES and
age, and BMI and GPA. Mean scores for BMI
87

88

Ahmad et al.
Effect of NES on Academic Achievements

Turk J Endocrinol Metab
2019;23:85-91

Table 1. Comparison of the night eating syndrome groups with regard to age, BMI, and GPA.
Variable

Age

Night Eating Syndrome Groups

n

Non NES*

100

Mild NES

86

Moderate NES

BMI

32

Full NES

23

Non NES

100

Mild NES

86

Moderate NES

GPA

32

Full NES

Non NES

Moderate NES

Full NES

20.95±2.16

20.43±2.09

21.69±5.35

29.43±6.10

86

3.30±0.69

23

<0.001#

30.94±4.52

22.22±5.13

32

p**

0.319

21.47±1.81

23

100

Mild NES

mean±SD

21.04±2.44

3.59±0.68

<0.001#

2.97±0.51
2.92±0.35

*NES: night eating syndrome, BMI: body mass index, GPA: grade average points, n: number of subjects **ANOVA (Analysis of Variance) was performed and Tukey's HSD post-hoc tests were used for multiple comparisons. In multiple comparisons: #BMI was statistically significantly different between Non-NES and Mild NES and between Non-NES and Moderate NES, but not between Non- NES
and full NES. #GPA scores were statistically significantly different between Non-NES and moderate NES and between Non-NES and
full NES.

Discussion
The aim of the present study was to find the
association between the presence of NES
and the academic achievement of students.
Our study reported 50% of students to be
suffering from NES, which is considerably
higher as compared to the prevalence in the
general population. This difference could be
attributed to the fact that college students
have a tendency to studying late at night
than the general population, resulting in a
higher level of stress. Another reason for the
higher level of NES in our study could be the
small sample size and cultural differences.
The prevalence of NES is approximately 1%
to 2% in the general population (21). A
study (22) has reported the prevalence of
NES among college students to be 4.25.7%. Students tend to study and work late
at night, which, in turn, causes food consumption at night; this finally leads to skip-

were statistically significantly different between non-NES and mild NES (p=0.0001)
and non-NES and moderate NES (p<0.0001),
but not between non-NES and full NES
(p=0.976). Mean GPA scores were statistically
significantly different between non-NES and
moderate NES (p<0.0001) and non-NES and
full NES (p<0.0001); however, the difference
between non-NES and mild NES was not statistically significant (p=0.752; Table 1).
The regression analysis was performed by
categorizing non-NES as the reference
group and other forms of NES (mild, moderate, and severe) as the second group. An
increase in the BMI was associated with
NES, with an odds ratio (OR) of 1.113 (95%
CI, 1.071-1.156), Wald c2 (1)=29.918,
p<0.001. A decrease in the GPA was associated with NES, with an OR of 2.1876 (95%
CI, 1.765-3.886), Wald c2 (1)=33.318,
p<0.001 (Table 2).

Table 2. Results of the logistic regression analysis of the factors associated with night eating syndrome.
Factors related to Night Eating Syndrome
(analyzed by logistic regression)*

†BMI

†GPA

Constant

Beta±SE**

p

0.107±0.020

<0.001

3.839±1.656

<0.001

-0.993±0.197

<0.001

OR (%95 CI)***

1.113 (1.071-1.156)

2.1876 (1.765-3.886)

*Variables included in the analysis: BMI, GPA, and Age; **B ±SE: Regression coefficient and its standard error.
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ping of breakfast. Such habits increase the
chance of developing a full-fledged NES (23,
24). The cause of insomnia and late night
eating is still in the exploratory stage. However, students studying in a college or a university inevitably experience a lot of
academic challenges, which eventually disrupt their circadian rhythm. Glucose and
lipid metabolism are also reported to be impaired in an individual’s abnormal circadian
rhythm (25). This mismatch between the
circadian rhythm and the biological clock
may lead to the development of obesity
(26). Another cohort study (27) reported
that a group of individuals who skipped
breakfast and ate late at night developed increased appetite and gained weight. No
study exists currently to explain the development of NES as a consequence of a
stressful environment or vice versa. It is
possible that a person with insomnia may
engage in eating at night. Research has also
indicated that sleep deprivation also affects
cognitive functions (28). Sleep deprivation
has specifically shown to affect almost all
components of cognitive function. In line
with the above-stated studies, the present
study reported that students with NES
scored low academic grades than their peers
with mild- NES or non-NES. Memory, retention, concentration, and attention span are
some of the most important factors that affect academic achievement and performance of students (29).
Based on the cut-off score of 25, the present
study revealed approximately 50% (n=102)
students to be suffering from NES. Of those
having NES, 61% (n=36) were females. Although our study did not assess the students for depression and anxiety, other
studies have reported a moderate level of
depression in individuals with NES. Individuals with NES have shown to display significant mood changes that worsen in the
evening (30). Psychiatric disorders such as
schizophrenia and BN also display the signs
and symptoms of NES (31). Furthermore, a
strong relationship exists between the biological rhythm and human behavior such
that harmony between these two is essential
for maintaining appropriate human behavior. Disturbances in the normal circadian
rhythm affect individuals both mentally and
physically.
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Multiple comparisons between the groups
revealed exciting results as no statistically
significant difference existed between the
groups in BMI. A previous study compared
the obese and non-obese NES groups and
reported that the non-obese group with NES
was less likely to suffer from depression
(32). In the present study, we found that
participants with obesity scored higher in
the NESDQ as compared to the non-obese
participants. NES may pose a challenge to
individuals with obesity. According to recent
studies, individuals with NES find it considerably difficult to lose weight (33, 34). Individuals with NES exhibit insomnia with 1.5
to 4.5 awakening per night. Moreover, the
overall quality of sleep gets affected in individuals with NES. Individuals with NES have
shown to display significant mood changes
that worsen in the evening. Studies have reported that individuals within the NES group
gained 4.3 to 4.5 kg weight over a period of
3-6 years (35, 36). Hypothetically, NES
could lead to obesity as a result of consumption of high calories at night. On the
contrary, our study showed a non-significant
difference in BMI between non-NES and full
NES (p<0.976). The reason is due to the
vast difference between the number of participants in non-NES (n=100) and full-NES
(n=23). Furthermore, obesity and high BMI
in an individual depend on multiple factors,
including genetics, level of physical activity,
and other physiological factors (37).
The statistical significance was reported in
the GPA between all four groups, indicating
that a higher score in NES is negatively correlated with the academic performance of a
student. On the contrary, no statistically significant correlation was found between BMI
and GPA. The majority of participants in the
full-NES group secured low academic
grades. In the current study, a low GPA was
strongly correlated with NES and moderately
correlated to BMI. A previous study (38) reported NES to be moderately correlated with
other eating disorders such as BED and BN.
However, literature available on the association is little. It is also observed that the
total calorie of food consumed by night
eaters is much lower than those consumed
by people with BED and BN. Eating at night
strongly correlates with an increased probability of developing lifetime anxiety disorder
89
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(47.4%) as compared to the normal counterpart (9.1%) (39).
The regression analysis was carried out for
BMI, GPA, and NES. It revealed that an increase in the BMI increased the chance of
having NES by approximately one-fold, and
a decrease in the GPA increased the chance
of developing NES by two-folds.
One of the limitations of the present study
included the participation bias in self-reporting the symptoms of NES. The crosssectional study design has predictive
limitation, as exposure and outcome are assessed simultaneously. Generalizability of
the study could be limited to university students of similar academic environments.

ing, expertise, working conditions, share
holding and similar situations in any firm.
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Conclusion
The findings of the present study suggest a
moderate to a strong negative correlation
between NES and GPA or academic performance. Mild to moderate BMI and NES
also show a negative correlation with GPA.
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