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Abstract

Objective: Night eating syndrome refers to a condition, cha-
racterized 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 noc-
turnal eating habits. Adherence to such behavior increases
the chances of poor higher mental function and an altered cir-
cadian 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 col-
lege. 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 Diagnos-
tic Questionnaire. The participants were categorized into four
groups, namely, non-night eating syndrome, mild-night ea-
ting syndrome, moderate-night eating syndrome, and full-
night eating syndrome based on the scores they received in
the questionnaire. The registration department of the Univer-
sity 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% confi-
dence interval, 1.071-1.156), Wald %2 (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 y? (1)=33.318,
p<0.001. Conclusion: The present study concluded that
night eating syndrome exerts detrimental effects on the aca-
demic performance of university students.
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Ozet

Amag: Gece yeme sendromu, genellikle ruh hali ve uyku
paterninde degisikligin eslik ettigi gece hiperfajisi ve gece
beslenmeleri ile karakterize bir durumu ifade eder. Uyku
yoksunlugu ve gece yeme aliskanliklari nedeni ile gece
yeme sendromuna yatkin héale gelen 6grenciler arasinda cok
yaygindir. Bu tUr davraniglarin strekliligi, ylksek zihinsel is-
levlerde zayiflik ve sirkadiyen ritimde degisiklik riskini arti-
rir ve sonunda o6grenmede baskilanmaya ve akademik
basarisizliklara neden olur. Bu galismada, Universiteye giden
O6grencilerde gece yeme sendromu, not ortalamasi, yas ve
beden kitle indeksi arasindaki iliskinin incelenmesi amagla-
mistir. Gereg ve Yontemler: Bu galismada, Uygulamah Tip
Bilimleri Universitesinde okuyan égrencilerin akademik ba-
sarisi ve gece yeme sendromu arasinda bir korelasyon bul-
mak igin Kkesitsel korelasyon tasarimi kullaniimistir.
Calismaya katilan 6grencilerden, basili haldeki Gece Yeme
Sendromu Tani Anketi'ni doldurmalar istenmistir. Katilim-
cilar ankette aldiklari puanlara gore non-gece yeme sen-
dromu, hafif gece yeme sendromu, orta gece yeme
sendromu ve tam gece yeme sendromu olmak Uzere dort
gruba ayrilmisir. Universitenin kayit bélimi, akademik
dénem sonunda 6grencilere not ortalamasi vermistir. Bul-
gular: Anket sonuglari 86 (%?35,7) 6dgrenciyi hafif gece
yeme sendromu, 32 (%13,3) 6grenciyi orta gece yeme sen-
dromu ve 23 (%9,5) 6grenciyi tam gece yeme sendromu
olarak kategorize etmistir. Beden kitle indeksindeki artis
gece yeme sendromu ile iliskili bulunmustur [odds
orani=1,113 (%95 guven araligr, 1,071-1,156), Wald y?
(1)=29.918, p<0,001]. Not ortalamalarindaki azalma gece
yeme sendromu ile iliskili bulunmustur [Odds orani=2,1876
(%95 guven araligi, 1,765-3,886), Wald 2 (1)=33.318,
p<0,001]. Sonug: Bu calismada, gece yeme sendromunun
Uiniversite 6grencilerinin akademik performansi tzerinde za-
rarh etkileri oldugu sonucuna variimistir.

Anahtar kelimeler: Gece yeme sendromu; not ortalamasi;
beden kitle indeksi; yeme bozuklugu
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Night eating syndrome (NES) was first de-
fined by Stunkard among obese individuals
who showed resistant to weight loss (1).
People who suffer from NES exhibit a non-
normative 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 devel-
oping NES is higher among the young pop-
ulation 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 suffer-
ing from depression and anxiety (5). It has
been observed that these individuals use
eating as a coping strategy during a stress-
ful 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 dis-
orders, 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 diag-
nosis 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 cri-
teria should be present, morning anorexia,
surge to eat between dinner and sleep; in-
somnia, 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-
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tion with body weight in several studies (11-
14). There exists sizeable evidence in the lit-
erature on the relationship between NES,
anxiety, depression, and BMI (15). A recent
prospective study revealed that no clear as-
sociation 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 di-
agnostic criteria of NES and population char-
acteristics.

Researchers worldwide have identified cer-
tain factors believed to be affecting the ac-
ademic performance of students. These
could be categorized into academic, demo-
graphic, cognitive and psychosocial vari-
ables (18). A psychosocial variable of
academic achievements could be the pres-
ence 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.

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

Students studying in the College of Applied
Medical Sciences, Majmaah University
agreed to participate in the study. The ethi-
cal clearance for the study was obtained
from the Ethical Committee of the College of
Applied Medical Sciences, Majmaah Univer-
sity with a letter no. MUREC-Dec.16/COM-
2016/12) dated 11t December 2016.

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

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 partici-
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pants suffered from BED and other 9 did not
complete the questionnaire), with the re-
sponse rate of 95.3%.

Phase 1: A pilot study on five students re-
vealed 99.9% intra- and inter-rater reliabil-
ity. 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 paper-
based 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 reli-
able 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 infor-
mation based on six criteria for the diagno-
sis 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 approx-
imately 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 ques-
tionnaire are dichotomized in nature such as
yes or no type and some are open-ended
questions. The questionnaire contains ques-
tions related to semester, general medical
status, smoking history, previous suicide at-
tempts, 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 per-
centages were reported for qualitative vari-
ables. 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,
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NES, and GPA was assessed through Spear-
man's rho correlation. The Kruskal-Wallis H
test was applied to compare NES with quan-
titative variables. Ordinal logistic regression
analysis was performed to identify the pre-
dictors for NES. A p-value of <0.05 was con-
sidered statistically significant. Spearman’s
rank-order correlation was considered to de-
termine the relationship between NES and
age, and BMI and GPA.

The number of participants enrolled in the
current study was 241. The total humber 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%).

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). How-
ever, 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 statisti-
cally 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 signif-
icant 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
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Variable Night Eating Syndrome Groups

Age Non NES*
Mild NES
Moderate NES
Full NES

BMI Non NES
Mild NES
Moderate NES
Full NES

GPA Non NES
Mild NES
Moderate NES
Full NES
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n meantSD pX**
100 21.04+2.44 0.319
86 20.95+2.16
32 21.47+1.81
23 20.43+£2.09
100 21.69+5.35 <0.001#
86 29.43+6.10
32 30.94+4.52
23 22.22+5.13
100 3.59+0.68 <0.001#
86 3.30+0.69
32 2.97+0.51
23 2.92+0.35

*NES: night eating syndrome, BMI: body mass index, GPA: grade average points, n: number of subjects **ANOVA (Analysis of Va-
riance) was performed and Tukey's HSD post-hoc tests were used for multiple comparisons. In multiple comparisons: #BMI was sta-
tistically 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.

were statistically significantly different be-
tween 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 sta-
tistically 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, mod-
erate, 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 c? (1)=29.918,
p<0.001. A decrease in the GPA was associ-
ated with NES, with an OR of 2.1876 (95%
CI, 1.765-3.886), Wald c2 (1)=33.318,
p<0.001 (Table 2).

Factors related to Night Eating Syndrome

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 4.2-
5.7%. Students tend to study and work late
at night, which, in turn, causes food con-
sumption at night; this finally leads to skip-

(analyzed by logistic regression)* BetatSE** p OR (%95 CI)***
tBMI 0.107£0.020 <0.001 1.113 (1.071-1.156)
TGPA -0.993+0.197 <0.001 2.1876 (1.765-3.886)
Constant 3.839+1.656 <0.001

*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. How-
ever, students studying in a college or a uni-
versity inevitably experience a lot of
academic challenges, which eventually dis-
rupt their circadian rhythm. Glucose and
lipid metabolism are also reported to be im-
paired 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 in-
creased appetite and gained weight. No
study exists currently to explain the devel-
opment 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, reten-
tion, concentration, and attention span are
some of the most important factors that af-
fect academic achievement and perform-
ance 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. Al-
though our study did not assess the stu-
dents for depression and anxiety, other
studies have reported a moderate level of
depression in individuals with NES. Individ-
uals with NES have shown to display signif-
icant 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 bio-
logical rhythm and human behavior such
that harmony between these two is essential
for maintaining appropriate human behav-
ior. 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 consid-
erably difficult to lose weight (33, 34). Indi-
viduals with NES exhibit insomnia with 1.5
to 4.5 awakening per night. Moreover, the
overall quality of sleep gets affected in indi-
viduals with NES. Individuals with NES have
shown to display significant mood changes
that worsen in the evening. Studies have re-
ported 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 con-
sumption 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 par-
ticipants 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 cor-
related with the academic performance of a
student. On the contrary, no statistically sig-
nificant 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) re-
ported NES to be moderately correlated with
other eating disorders such as BED and BN.
However, literature available on the associ-
ation 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 proba-
bility of developing lifetime anxiety disorder
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(47.4%) as compared to the normal coun-
terpart (9.1%) (39).

The regression analysis was carried out for
BMI, GPA, and NES. It revealed that an in-
crease 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-re-
porting the symptoms of NES. The cross-
sectional study design has predictive
limitation, as exposure and outcome are as-
sessed simultaneously. Generalizability of
the study could be limited to university stu-
dents of similar academic environments.

The findings of the present study suggest a
moderate to a strong negative correlation
between NES and GPA or academic per-
formance. Mild to moderate BMI and NES
also show a negative correlation with GPA.

Teachers and academic advisors need to be
more vigilant about the signs and symptoms
of NES among students. Once identified,
academicians must take precautionary
measures to reduce the burden on students
without compromising the educational out-
comes. Moreover, a regular campaign on the
awareness of NES must be organized. Reg-
ular exercise could prove to be beneficial in
counteracting the detrimental effects of
NES; however, future studies are warranted
to know the effect of exercise on NES.
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