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ABSTRACT
Objective: To find the frequency of night eating syndrome (NES) in different obesity groups and to determine related factors.
Study Design: Descriptive cross-sectional study.
Place and Duration of Study: Department of Family Medicine, Outpatient Clinics, University of Health Sciences, Kartal Dr.
Lutfi Kirdar Training and Research Hospital from December 2018 to January 2019.
Methodology: Participants were divided into class I, class II, and class III obesity groups according to their BMI levels and
administered a survey evaluating their sociodemographic features and a NES questionnaire.
Results: NES was detected in 92 (21.85%) of all participants; whereas, 28 participants (18.67%) of class I obesity group, 32
participants (22.70%) of class II obesity group and 32 participants (24.62%) of class III obesity group had NES (p=0.465). There
was no significant difference between individuals with and without NES in terms of age, gender, marital status, income level,
occupational status, presence of children, living-together subjects, cigarette consumption, BMI, waist-hip ratio, and waist-height
ratio.  However,  within the class I  obesity  group,  the likelihood of  weight  loss  was significantly  lower among participants  with
NES (p=0.026). There was no relationship between NES and the duration of obesity, dieting, and the number of main meals per
day. However, the relationship between NES and the number of snacks per day was significant in class I and III obesity groups
(p=0.040 and p=0.034, respectively).  
Conclusion: The frequency of NES was found to be high in all obesity groups with no significant difference across groups. There-
fore, all obese patients should be evaluated in terms of NES, and nutritional recommendations should be provided in the treat-
ment of obesity.
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INTRODUCTION

Night eating syndrome (NES) was first defined in 1955 as the
lack of appetite in the morning, hyperphagia in the evening, and
difficulty  in  falling  asleep  and  maintaining  sleep  in  obese
people, who do not respond to the treatment as requested.1,2 It
has been found that disturbance between the sleep and eating
patterns  as  well  as  shifts  in  the  biological  hour  of  eating
occurred in individuals diagnosed with NES.3,4 Delays in meal-
times and waking up at night to eat may cause loss of appetite in
breakfast.2 The rhythm between eating and sleeping is delayed
for between two and six hours in patients with NES.3
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Although there are studies showing association with the pres-
ence of NES and obesity,1,2,5-7 there are also studies demons-
trating the contrary.4,8 In addition, the prevalence of NES varies
widely due to the lack of a consensus in diagnostic criteria.1 The
prevalence of NES in healthy adults is between 0.5-1.5%, while
this rate varies between 8.9-14% in obese individuals.1

Obesity has become the disease of the current era due to wide
adoption of passive lifestyles and incorrect eating habits. Prior
research  has  not  conclusively  identified  the  relationship
between obesity and NES vis-à-vis underlying factors. Any new
insights will contribute to the obesity prevention efforts.

The aim of this study was to evaluate NES prevalence across
obesity groups and to determine the variation of socio-demo-
graphic, nutritional, and anthropometric factors among obesity
groups in the presence of NES.

METHODOLOGY

Participants aged above 18 years with a body mass index (BMI)
of 30 Kg/m2 who were admitted to the obesity outpatient clinic,
Department of Family Medicine, University of Health Sciences,
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Kartal Dr. Lutfi Kirdar Training and Research Hospital, between
December 2018 and January 2019 were included in the study.
The study protocol was approved by the Ethics Committee of
University of Health Sciences, Kartal Dr Lutfi Kirdar Training and
Research  Hospital  (Ethics  Committee  Decision  No:
2018/514/140/13).  Patients  with  Cushing's  syndrome,  preg-
nancy, chronic liver disease, chronic kidney disease as well as
individuals  working  the  night  shift  were  excluded  from  the
study.  
A sociodemographic form, prepared by the researchers, and the
night eating questionnaire were administered to all the partici-
pants using face-to-face technique by the same researcher.  In
the sociodemographic form, administered to the participants,
age,  gender,  marital  status,  educational  level,  occupational
status, presence of children, living-together subjects, income
level, person preparing meals, cigarette consumption, duration
of obesity, diet status, history of voluntary weight loss in the last 6
months, and the number of main meals and snacks per day of all
the  participants  were  evaluated.  Moreover,  waist  circumfer-
ence,  hip  circumference,  body  weight,  and  height  were
measured and then BMI was calculated using the body weight
(Kg)/height (m)2 formula. Participants with a BMI of 30.00-34.99
Kg/m2 were included in class I obesity group; whereas, those with
a BMI of 35.00-39.00 Kg/m2 in class II obesity group, and those
with a BMI of 40.00 Kg/m2 in class III obesity group.9

Night eating questionnaire developed by Allison et al. consisted
of four sub-dimensions (evening hyperphagia, night eating, loss
of appetite in the morning, mood and sleep disorder) and a total
of 14 items.10 The night eating questionnaire, which has a Turkish
validity and reliability study, is scored between 0 and 52 points.11

The first nine items of the questionnaire are administered to all
participants; whereas, the following items are only asked to parti-
cipants waking up at night. The items 10, 11 and 12 of the ques-
tionnaires are administered to participants waking up at night,
while items 13 and 14 are asked to participants having night
snacks. In the questionnaire, all items except the seventh item,
are scored with a 5-point Likert scale whereas 0 points are given
to those without any mood swings in the seventh item investi-
gating mood swings. Items 1, 4 and 14 of the questionnaires are
scored inversely according to Likert scale. In addition, the 13th
item  evaluating  the  awareness  of  participants  about  night
snacks is not included in the scoring. In the validity and reliability
study regarding the night eating questionnaire, the cut-off value
was considered as 18 points and the sensitivity and specificity of
this questionnaire were 90.7% and 73.8% respectively using this
cut-off value.11

Data were analysed using SPSS 22.0 programme. The data were
presented as descriptive statistical methods such as percent-
ages and frequencies, mean ± standard deviation, and median
(interquartile range, i.e., Q1-Q3). Moreover, one-way ANOVA
test, Student t-test, and Pearson correlation analysis were used
for normal variables with normal distribution; whereas, Kruskal
Wallis test,  Mann-Whitney U-test,  and Spearman correlation
analysis  were  used  for  continuous  variables  with  abnormal
distribution. For pairs of quantitative variables with outliers and

nonlinearity, we reported the Spearman correlation. In such
cases, those quantitative variables were converted to ranks for
the purpose of computing the Spearman correlation. Categor-
ical  variables  were  analysed  using  Chi-Square  test,  Fisher’s
Exact test, and Pearson Chi-square test. A p-value less than 0.05
was considered significant.

RESULTS
A total of 421 obese patients were included in the study: 150
(35.63%) participants in the class I obesity group, 141 (33.49%)
in the class II obesity group, and 130 (30.88%) in the class III
obesity  group.  Socio-demographic  characteristics  of  partici-
pants according to obesity groups are summarised in Table I.
There was a significant difference between class I and II obesity
groups in terms of gender of the participants among obesity
groups;  whereas,  there  was  no  any  significant  difference
between class II and III obesity groups (p=0.027 and p=0.224,
respectively).

Mean BMI was 32.40 ±1.34 kg/m2 in the class I obesity group,
37.36 ±1.34 kg/m2 in the class II obesity group and, 44.97 ±4.63
Kg/m2 in the class III obesity group (p<0.001). Anthropometric
and  nutritional  features  of  participants  according  to  obesity
groups  are  summarised  in  Table  II.  When  anthropometric
measurements were evaluated among obesity groups using t-
tests (normally distributed with equal variance), there was no
significant difference between class I and class II obesity groups,
and class II and class III obesity groups in terms of waist-hip ratio
whereas there was a significant difference in terms of waist-
height ratio (respectively, p=0.868 and p=0.545 for waist-hip
ratio; p<0.001 and p<0.001 for waist-height ratio). Moreover,
obesity  duration  was  evaluated  using  Mann-Whitney  test,
resulting in significant differences between class I and class II
obesity groups as well as between class II and class III obesity
groups (p = 0.002 and p<0.001, respectively).

It was observed that 92 (21.85%) participants in the study had
NES, with 28 (18.67% out of 150) of participants in the class I
obesity group, 32 (22.70% out of  141) in the class II  obesity
group, and 32 (24.62% out of 130) in the class III obesity group (p
= 0.465). There was no significant difference gender, income
level, occupational status, presence of children, living-together
subjects, person preparing meals, and cigarette consumption in
terms of NES presence in all obesity groups. On the other hand,
there was a significant difference in the marital status for class I
obesity group with respect to NES (p=0.024) primarily due to a
higher prevalence of NES in the single cohort while class II and III
groups displayed no significance (p=0.992 and p=0.700, respec-
tively). Furthermore, educational levels of participants in class I
obesity group revealed that 5 (17.86% out of 28) with NES had
primary school or below education and 23 (82.14% out of 28) had
secondary  school  or  above  education  whereas  there  was  no
significant difference between participants with and without NES
in class II and III obesity groups in terms of educational level
(p<0.001, p=0.169, and p=0.946, respectively). Age, anthropo-
metric and nutritional features of obesity groups according to
NES are summarised in Table III.
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Table I: Socio-demographic characteristics of participants, according to obesity groups.

 
Obesity groups

pClass I
(n = 150)

Class II
(n = 141)

Class III obesity
(n = 130)

Age (years) 49.49 ±12.49 48.43 ±11.81 49.05 ±11.40 0.747*
Gender:
Male
Female

 
38 (25.33)
112 (74.67)

 
21 (14.89)
120 (85.11)

 
13 (10.00)

117 (90.00)
 

0.002**

Education:
Primary school and lower
Higher than primary school

 
73 (48.67)
77 (51.33)

 
81 (57.45)
60 (42.55)

 
90 (69.23)
40 (30.77)

 
0.002**

Marital status:
Single
Married
Divorced/widow

 
16 (10.67)
122 (81.33)
12 (8.00)

 
9 (6.38)

118 (83.69)
14 (9.93)

 
9 (6.92)

104 (80.00)
17 (13.08)

 
0.426**

Income level:
Minimum wage and lower
Higher than minimum wage

 
42 (28.00)
108 (72.00)

 
46 (32.62)
95 (67.38)

 
45 (34.62)
85 (65.38)

 
0.469**

Occupational status:
Retired or not working
Working

 
109 (72.67)
41 (27.33)

 
116 (82.27)
25 (17.73)

 
113 (86.92)
17 (13.08)

 
0.009**

Presence of children:
No
Yes

 
25 (16.67)
125 (83.33)

 
14 (9.93)

127 (90.07)

 
14 (10.77)

116 (89.23)
 

0.168**

Living-together person:
Alone
Partner
Children
Partner and children
Other

 
9 (6.00)

35 (23.33)
10 (6.67)
83 (55.33)
13 (8.67)

 
4 (2.84)

25 (17.73)
12 (8.51)
91 (64.54)
9 (6.38)

 
4 (3.08)

24 (18.46)
15 (11.54)
76 (58.46)
11 (8.46)

 
0.523**

Person preparing meals:
Himself/herself
Children
Partner
Mother

 
108 (72.00)

4 (2.67)
28 (18.67)
10 (6.67)

 
117 (82.98)

2 (1.42)
15 (10.64)
7 (4.96)

 
112 (86.15)

3 (2.31)
9 (6.92)
6 (4.62)

 
0.076**

Cigarette consumption:
No
Yes
Quit

 
93 (62.00)
27 (18.00)
30 (20.00)

 
94 (66.67)
16 (11.35)
31 (21.99)

 
80 (61.54)
24 (18.46)
26 (20.00)

 
0.506**

Data are presented as n (%) and mean ± standard deviation value accordingly.

Table II: Anthropometric and nutritional features of participants according to obesity groups.

 Obesity groups
p

Class I (n = 150) Class II (n = 141) Class III obesity (n = 130)
Waist-hip ratio 0.93 ±0.07 0.93 ±0.08 0.92 ±0.07 0.709*
Waist-height ratio 0.63 ±0.04 0.69 ±0.05 0.76 ±0.07 <0.001*

Duration of obesity (years) 10 (5-19) 12 (8-20) 20 (10.75-26.25) <0.001 †

Dieting:
No
Yes

 
58 (38.7)
92 (61.3)

 
45 (31.9)
96 (68.1)

 
38 (29.2)
92(70.8)

 
0.221**

Weight loss:
No
Yes

 
90 (60.0)
60 (40.0)

 
81 (57.4)
60 (42.6)

 
73 (56.2)
57 (43.8)

 
0.800**

Number of main meals per day 3 (2-3) 3 (2-3) 2 (2-3) 0.770†

Number of snacks per day 1 (0.-2) 1 (0.-2) 1 (0-2) 0.514†

Data are presented as n (%), mean ± standard deviation, or median (interquartile range, i.e., Q1-Q3) values accordingly.
*One-way ANOVA test; Pearson chi-square test; †Kruskal Wallis test.                                                                                                                               

Table III: Age, anthropometric and nutritional features of obesity groups according to the presence of NES.
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Class I Obesity Group

p
Class II Obesity Group

p
Class III Obesity Group

pNES NES NES
No (n=122) Yes (n=28) No (n=109) Yes (n=32) No (n = 98) Yes (n=32)

Age (years) 50.28 ±12.14 46.07 ±13.62 0.141* 49.66 ±11.41 44.22 ±12.37 0.031* 49.76 ±10.62 46.88 ±13.47 0.276*

BMI (Kg/m2) 32.40 ±1.36 32.39 ±1.32 0.958* 37.30 ±1.34 37.55 ±1.35 0.370* 44.77 ±4.69 45.57 ±4.46 0.393*

Waist-hip ratio 0.93±0.07 0.93 ±0.08 0.677* 0.93 ±0.08 0.92 ±0.08 0.529* 0.93 ±0.08 0.91 ±0.06 0.237*

Waist-height ratio 0.63 ±0.04 0.63±0.04 0.922* 0.69±0.05 0.68 ±0.05 0.155* 0.76 ±0.07 0.76±0.08 0.962*

Duration of obesity
(years)

10.00
(5.00-17.50)

7.50
(5.00-19.75) 0.302** 15.00

(10.00-24.00)
10.00

(6.125-15.00) 0.062** 20.00
(14.50-27.00)

17.50
(10.00-25.00) 0.274**

Dieting:
No
Yes

 
43 (35.25)
79 (64.75)

 
15 (53.57)
13 (46.43)

0.073†
 

32 (29.36)
77 (70.64)

 
13 (40.63)
19 (59.37)

0.229†
 

27 (27.55)
71 (72.45)

 
11 (34.38)
21 (65.62)

 
0.461†

Weight loss:
No
Yes

 
68 (55.74)
54 (44.26)

 
22 (78.57)
6 (21.43)

0.026†
 

63 (57.80)
46 (42.20)

 
18 (56.25)
14 (43.75)

0.876 †
 

52 (53.06)
46 (46.94)

 
21 (65.63)
11 (34.37)

 
0.214†

Number of main
meals per day

3.00
(2.00-3.00)

2.00
(2.00-3.00) 0.074** 3.00

(2.00-3.00)
2.50

(2.00-3.00) 0.914** 2.00
(2.00-3.00)

2.50
(2.00-3.00) 0.882**

Number of snacks per
day

1.00
(0.00-2.00)

0.00
(0.00-1.75) 0.040** 1.00

(0.00-2.00)
0.00

(0.00-2.00) 0.216** 1.00
(0.00-2.00)

0.00
(0.00-1.75) 0.034**

Data are presented as n (%), mean ± standard deviation, or median (interquartile range, i.e., Q1-Q3) values, accordingly.  BMI; Body mass index, NES; Night eating syndrome. *Student t test;  *Mann-Whitney
U-test; Pearson chi-square test.

The score of night eating questionnaire was 13.05 ±5.84 in
the class I obesity group, 13.82 ±6.15 in the class II obesity
group, and 14.22 ±5.86 in the class III obesity group (p =
0.240).  No  significant  relationship  was  found  between  the
questionnaire score and the three anthropometric measure-
ment in all obesity groups (p >0.05). In addition, there was
no significant association with questionnaire score and dura-
tion of obesity in class I and class III obesity groups whereas
a similar correlation was found in class II obesity group (p
>0.05; r = -0.242 and, p=0.004, respectively). In all obesity
groups,  no  significant  correlation  was  found  between  the
questionnaire score and the number of main meals per day
(r = -0.078 p = 0.344, r = -0.131 p = 0.121, and r = 0.047 p
= 0.597, respectively). However, in class I obesity group, a
significant correlation was found between the questionnaire
score and the number of snacks per day whereas no similar
correlation was found between class II and class III obesity
groups (r = -0.180 and p = 0.028; p >0.05, respectively).

DISCUSSION

This study aimed to find out prevalence of NES according to
obesity groups and determine the related factors. The preva-
lence of NES was measured to be 21.85% for all the partici-
pants.  There  was  no  significant  difference  between  groups;
whereas,  the  prevalence  of  NES  by  obesity  groups  was
18.67% for class I obesity group, 22.70% for class II obesity
group, and 24.62% for class II obesity group. There were no
significant  differences  for  gender,  marital  status,  occupa-
tional status, income level, living-together subjects, person
preparing meals, and cigarette consumption in terms of NES
presence among all obesity groups. On the other hand, the
participants with higher education had higher prevalence of
NES  in  class  I  obesity  group;  whereas,  no  significant  differ-
ence with  respect  to  educational  levels  was  observed in
class II and class III obesity groups. There was no significant
difference  between  participants  with  or  without  NES  in  all
obesity groups in terms of BMI, waist-hip and waist-height
ratios. In addition, the duration of obesity and the number of
main meals per day were low in all obesity groups; whereas,

no  statistical  significance  was  observed.  Although  the
number of snacks per day in participants with NES was low
in all obesity groups, this difference was found to be signifi-
cant in class I and class III obesity groups.

The  link  between  obesity  and  NES  is  controversial.1,2,4,6-8

Although the prevalence of NES is found to be higher in
obese  individuals  in  some  studies,1,2,6,7  there  are  studies
showing  the  contrary.4,8  While  the  prevalence  of  NES  is
between  0.5-1.5%  in  adult  individuals,  this  rate  varies
between 8-15% in obese individuals.1,12  The prevalence of
NES was found to be 10.1% in a study conducted with class
II and class III obese individuals.7 Moreover, it was observed
that there was an increase in obesity level and prevalence of
NES.1 The prevalence of NES was found to be 15% in obese
individuals and 42% in morbidly obese individuals.13,14 The
prevalence of  NES in  obese individuals  was  found to  be
21.85% in the present study.  When evaluated among all
obesity groups, the prevalence of NES was found to 18.67%
in the class I obesity group, 22.70% in the class II obesity
group, and 24.62% in the class III obesity group; whereas,
there was no any significant difference regarding the preva-
lence of NES according to obesity groups.

There was no any relationship between the presence of NES
and age in some studies;4,15 whereas, a relationship between
two variables was found in another study.6 Moreover, NES
was  found  to  be  higher  in  women  in  some  studies;5,16

whereas,  there  was  no  any  difference  between  gender  in
terms of NES presence in some studies.4,6,7 In one study, it
was  confirmed  that  night-eating  attacks  were  lower  in
married individuals compared to single individuals.15 There
was no significant link was observed between NES and age,
marital status and educational level in a study performed in
class II and class III obese individuals.7 Moreover, there was
no any correlation between the presence of NES and income
level in a study. In one study, no significant correlation was
found  between  cigarette  consumption  among  individuals
with and without eating disorders.14 In the present study, no
significant  difference  was  found  in  gender,  marital  status,
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occupational  status,  presence  of  children,  living-together
subjects, and cigarette consumption in terms of NES pres-
ence in all obesity groups. However, secondary and higher
education level was significantly high in individuals with NES
from class I obesity group; whereas, there was no any signifi-
cant  difference  between  individuals  with  or  without  NES  in
class II and III obesity groups in terms of educational levels
of the participants.

While BMI was found to be high in patients with NES in some
studies,2,17,18  no  similar  difference  was  observed  in  other
studies.4,7,15 In a study conducted with class II and class III
obese  individuals,  no  significant  relationship  was  found
between high BMI and NES presence.7 In the present study,
no  significant  difference  was  found  in  terms  of  NES  pres-
ence, questionnaire score, BMI, waist-hip and waist-height
ratios in all obesity groups.

According to a recent study, it was found that NES presence
had a role in the duration of obesity and may cause difficulty
in weight loss during obesity treatment.7 However, no associ-
ation with NES presence and weight loss was found in a
study conducted with class II and III obese individuals.7 In
another study, no relationship was observed between individ-
uals with or without eating disorders in terms of onset of
obesity at an early age.14  In this study, no significant differ-
ence was found in terms of NES presence, obesity duration,
and diet status in all obesity groups. However, while the pres-
ence of weight loss was significantly low in the NES group in
class I obesity group, no difference was found in class II and
class III obesity groups. While the number of main meals per
day was low in all obesity groups in individuals with NES, no
significant  difference was found.  The number  of  snacks  per
day was low in those with NES in all obesity group whereas it
was found to be significant in class I and III obesity groups.

One of the main limitations of this study was that the partici-
pants were not evaluated for psychiatric disorders such as
depression, which has an important role in the etiopathogen-
esis  of  NES.1  Another  limitation  was  that  both  newly
admitted patients and patients under treatment and follow-
up  in  the  obesity  clinic  were  evaluated  together.  This
renders  it  difficult  to  evaluate  participants  eating  habits  at
night. The nutritional habits of patients are rearranged in
obesity treatment, and regular daily meals and snacks are
recommended.

CONCLUSION

There  was no correlation  between obesity  and NES.  The
frequency of NES was higher in obese individuals compared
to  normal-weight  individuals.  NES  was  observed  more
frequently as BMI increased in obesity groups. Evaluation of
eating disorders such as NES is required for the obesity treat-
ment.
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