
539

Original paper

O
R

IG
IN

A
L 

PA
PE

R

has been reported between 6% and 16%, while it was 
reported that the frequency of NES ranged between 
4.3% and 14% in people seeking treatment for weight 
loss [5, 6]. In a study conducted with normal weight 
people, the frequency of NES was found to be 0.4%. 
The prevalence of NES is reported as 1–1.5% in the 
adult population [7].

Contrary to these studies, the relationship of night 
eating with BMI and obesity was examined in another 
study, and it was found that night eating was more fre-
quent in normal weight peoples than overweight and 
obese patients [8]. Again, Striegel-Moore et al. reported 
that in a study conducted by women with NES, no 
significant difference was found between black women 
with NES and black women without NES in terms of 
mean BMI and frequency of obesity [9]. Moreover, 
Lundgren et al. reported that no significant difference 
was found in the mean BMI between those with and 
without night eating [10].

The primary aim of this study is to explore the preva-
lence of NES in obese and non-obese individuals. The 

Introduction

Obesity, which is a multifactorial, complex, and largely 
preventable disease affecting more than a third of the 
world’s population, occurs with the effect of biological, 
behavioural, and environmental factors [1]. If ongoing 
trends continue, it is expected that by 2030 20% of the 
world’s adult population will be obese and 38% will be 
overweight [2]. It is known that obesity has many medi-
cal complications, increases morbidity and mortality, 
and decreases the quality of life [3]. Because nutritional 
disorders and especially diseases with metabolic com-
ponents are increasing in the world, it is an important 
goal to fight the factors that cause the disease, which can 
be effective in preventing diseases and complications. 

Night eating syndrome (NES) was first described by 
Stunkard in 1955 as a disorder characterized by anorexia 
in the morning, hyperphagia in the evening, and in-
somnia in patients with treatment-resistant obesity [4]. 
The prevalence of NES was first investigated in obese 
patients, and the incidence of NES in obese patients 
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of the last week. It is a Likert-type self-assessment scale scoring 
between 0 and 3 and including 21 symptom categories. The highest 
possible score is 63 points.
A higher score indicates more severe depression. The Turkish valid-
ity and reliability of the Beck Depression scale was conducted by 
Hisli et al., and the cut-off score was accepted as 17 points. A score 
between 0 and 9 was evaluated as minimal depression, 10–16 as 
mild depression, 17–29 as moderate depression, and 30–63 as severe 
depression [14].

Statistical analysis
To determine the sample size from the studies evaluating obesity, 
NES was found to be 19.4% in obese individuals and 5.7% in 
individuals with normal. OpenEpi sample size calculator was car-
ried out with a predicting 95% confidence interval, 80% strength, 
5% margin of error. A minimum of 105 patients per group was 
calculated to be required. Thus, the total sample size of less than 
420 people was calculated. Statistical evaluation was performed 
using SPSS (Statistical Package for the Social Sciences; SPSS Inc., 
Chicago, Illinois, USA) 17.0 software. In the evaluation of the data 
obtained, continuous variables in the study are expressed as mean 
± standard deviation or median (minimum-maximum) values, 
and categorical variables are expressed as frequency and related 
percentage values. Whether the data such as age, Beck Depression 
Scale scores, and waist circumference showed normal distribution 
was evaluated with the Kolmogorov-Smirnov test. As a result of 
the Kolmogorov-Smirnov test, it was observed that the p value of 
the age parameter was 0.000, the p value of the Beck Depression 
Scale was 0.000, and the p value of the waist circumference was 
0.02. The Mann-Whitney U test was used for intergroup compari-
sons of these parameters. Comparison of categorical variables was 

secondary purpose is the evaluation of the relation-
ships between NES and obesity, depression level, and 
sociodemographic and lifestyle characteristics.

Material and methods

Ethics statement
The study complied with the ethical rules in the Declaration 
of Helsinki, and ethics committee approval was obtained from 
İzmir Katip Çelebi University (İKÇÜ) Non-Interventional Clinical 
Research Ethics Committee with the decision number 305 dated 
20/12/2017. The participants were informed about the study, and 
written informed consent was obtained.

Patients
Patients who applied to Izmir Katip Çelebi University Atatürk 
Training and Research Hospital Family Medicine and Endocrine 
outpatient clinics between 1 January 2018 and 1 May 2018 were 
included in the study. All anthropometric measurements (body 
weight, height) of the participants were made by the same re-
searcher to reduce the error rate. After taking off their shoes, their 
weight was measured with the help of a standard scale and height 
meter after removing excess clothing. Participants’ height and 
weight were measured, and the body mass index (BMI = weight 
[kg]/height² [m]) was calculated. Participants in the study were 
evaluated in 4 groups as normal weight, overweight, obese, and 
morbidly obese according to their BMI. Those with a BMI value 
between 18.50 and 24.99 were normal weight, 25.0–29.99 were 
overweight, 30.0–39.99 were obese, and over 40.0 were evaluated 
as morbidly obese [11]. 
Inclusion criteria of this cross-sectional study were as follows: 1) 
being informed about the study and obtaining consent; 2) being 
between 18 and 65 years old; 3) having the ability to communicate 
verbally; 4) having the ability to cognitively answer all questions in 
questionnaires. The exclusion criteria of this study were as follows: 
1) refusal to participate in the study; 2) being deaf and blindness 
disabled; 3) pregnant and breastfeeding; 4) alcohol and substance 
addiction; and 5) night shift workers. The demographic data of the 
study population are summarized in Table 1. 

Clinical assessment 
An 18-question questionnaire for socio-demographic data devel-
oped by the researchers, a 16-question Night Eating Questionnaire, 
and a 21-question Beck Depression Inventory were applied to the 
participants using a face-to-face interview technique. The Socio-
demographic Data Survey was a questionnaire form consisting 
of 18 questions prepared by the researchers including descriptive 
questions such as “age, gender, educational status, marital status, 
occupation, economic status, cohabitants, habits (smoking, alco-
hol), the names of their diseases, the drugs they use continuously, 
their physical activity status”. The Night Eating Questionnaire 
is a scale developed in 2008 by Allison et al. The questionnaire 
includes questions about morning appetite and first food intake 
of the day, evening and night meals, food intake rate after din-
ner, cravings, control of night eating behaviour, difficulty falling 
asleep, frequency of eating at night, and awareness and mood 
during night meals. The total score can be between 0 and 52. In the 
original study, it was reported that the positive predictive value 
for a score of 25 and above points was low (40.7%), and this value 
increased to 72.7% for 30 and above points. In the same study, the 
negative predictive value for NES was found to be high (95.2% and 
94%, respectively) at both cut-off points above 25 and 30 points 
[12]. The Turkish validity and reliability study was conducted by 
Atasoy et al. in 2014 [13].
The Beck Depression Inventory aims to measure the severity of 
depression-related symptoms in cognitive, emotional, motivational, 
and physical dimensions and takes into account the mental state 

Table 1. Demographic data of the study population

Characteristic All patients (n = 420)

Age (years) 42 ± 12 (18–65)

Female 288 (68.6%)

Education level

Illiterate 30 (7.1)

Primary education 14 (30.4)

Marital status

Married 288 (68.6)

Single

Divorced

95 (22.6)

37 (8.8)

Nodule location

Housewife

Officer

Worker

Retired

Student

Not working

Self-employment/Private sector

144 (34.3)

56 (13.3)

31 (7.4)

67 (16.0)

29 (6.9)

26 (6.2)

67 (16.0)

Income rate

Income less than expense

Equivalent to income expense 

More than income 

158 (37.6)

210 (50)

52 (12.4)

Values are reported as mean ± SD or percentage for categorical variables and 
median (IQR) for numeric variables
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made using the chi-square test or Fisher’s exact chi-square test. 
Relationships between continuous variables were analysed using 
Spearman correlation analysis. The significance level was based on 
a p value of less than 0.05.

Results

A total of 420 participants were included in this research 
between January 2018 and May 2018. Of those 288 
(68%) were women, and their mean age was 42 ± 13 
years. Table 1 presents a summary of the demographic 
characteristics of the participants. The mean body mass 
index (BMI) of the participants was 31.8 ± 8.2 (min: 
18.5, max: 54.0).

Of those, 202 (48%) had at least one chronic disease, 
including T2DM, HT, heart diseases, hypothyroidism, 
depression, and hyperlipidaemia. Among individuals 
with any chronic disease, T2DM was seen in 89 (21.2%) 
persons, HT in 90 (21.4%) persons, heart disease in 28 
(6.7%) persons, hypothyroidism in 44 (10.5%) persons, 
depression in 27 (6.4%) persons and hyperlipidemia in 
59 (14.0%) persons. Fifty-five (13.1%) of the participants 
followed a diet, 86 (20.5%) participants used alcohol reg-
ularly, 99 (23.6%) individuals used to smoke regularly, 
and 47 (11.2%) individuals were ex-smokers. Fifty-five 
(13.1%) people had a regular diet.

When the persons included in the study were ques-
tioned in terms of whether there was a meal or snack 
during these time periods: 21:00–00:00, 00:00–03:00, 
03:00–06:00 (after dinner), it was learned that 414 (98.6%) 
people had eating habits in any of the specified time 
intervals, 336 (80.0%) people were in the 21:00–00:00 
period, 46 (11.0%) were in the 00:00–03:00 period, and 
7 (1.7%) people were in the 03:00–06:00 period.

When the night eating questionnaire scores of the 
people included in the study were evaluated, the mean 
score was 15.2 ± 6.7. According to the total scores, 42 
(10%) participants had NES. The relationship between 
sociodemographic data and NES was evaluated, reveal-
ing that there was no correlation (p > 0.05)

When the groups were divided according to NES, 
the aforementioned chronic diseases were more com-
mon in the group with NES; however, a statistically 
significant difference was found only in the diagnosis 
of depression (p < 0.05).

When the relationship between smoking and NES 
was examined, it was observed that 16 (16.2%) people 
who smoked had NES. It was determined that people 
who smoke have more NES than those who have 
never smoked, and a significant difference was found 
(p < 0.05).

Table 2. Relationship between night eating syndrome (NES) and body mass index (BMI) group

BMI group
NES (+) NES (–) Total

p value
n % n % n %

Morbidly obese 17 16.2 88 83.8 105 100

0.110
Obese 9 8.6 96 91.4 105 100

Overweight 8 7.6 97 92.4 105 100

Normal range 8 7.6 97 92.4 105 100

Values are reported as mean ± SD or percentage for categorical variables and median (IQR) for numeric variables

Table 3. Relationship between morbid obesity and night eating syndrome (NES)

Group
NES (+) NES (–) Total

p value
n % n % n %

Morbidly obese 17 16.2 88 83.8 105 100
0.015

Non-morbidly obese group 25 7.9 290 92.1 315 100

Values are reported as mean ± SD or percentage for categorical variables and median (IQR) for numeric variables

Table 4. Comparison of depression presence and night eating syndrome (NES) according to Beck Depression Inventory (BDI)

Group
NES (+) NES (–) Total

p value
n % n % n %

Moderate-severe depression 31 23.3 102 76.7 133 31.7
0.000

Minimal-mild depression 11 3.8 276 96.2 287 68.3

Values are reported as mean ± SD or percentage for categorical variables and median (IQR) for numeric variables
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When the relationship between alcohol use and 
NES was examined, 34 (10.2%) people who did not 
use alcohol had NES. Although there was more NES 
in people who used alcohol than those who did not 
use it, no significant difference was found (p > 0.05).

The BDI score levels of the patients in this study 
were divided into 4 groups: a) 0–9 points, minimal de-
pression; b) 10–16, mild depression; c) 17–29, moderate 
depression; and d) 30–63, severe depression. On the 
other hand, taking into consideration the cut-off point 
of 17, the patients were divided into 2 groups, one of 
which is minimal-mild depression and the other one is 
the moderate-severe depression. The mean BDI score 
was 23.5 ± 10.86 (min: 0, max: 46) in those with NES 
and 12.18 ± 88.95 (min: 0, max: 49) in those without 
NES. A significant difference was found between the 2 
groups in terms of BDI scores (p < 0.001) 

When the relationship of these groups with NES was 
examined, it was observed that 31 (23.3%) people in the 
moderate-severe depression group had NES. The re-
sults revealed also that there was more NES in the mod-
erate depression-severe depression group compared to 
the minimal depression-mild depression group, and 
a significant difference was found (p < 0.001) 

The mean waist circumference was 102 ± 20 cm 
in the group with NES and 95 ± 18 cm in the group 
without NES. When the correlation between NES and 
waist circumference was evaluated, a low level of sig-
nificant correlation was found in the same direction 
(r = 0.145; p < 0.05).

When the relationship between BMI values and 
NES was examined, it was observed that 40% of people 
with NES had morbid obesity and 16.2% of people with 
morbid obesity had NES. A significant difference was 
found in patients with morbid obesity in terms of NES 
compared to those without morbid obesity (p < 0.001).

Discussion

NES was first investigated in obese patients, and the 
incidence of NES in obese patients is reported to be be-
tween 6% and 16% in studies conducted so far [5, 6]. In 
a study by Ozturk et al. with 290 participants with and 
without obesity, the frequency of NES was found to be 
38.2% among all participants [15]. The high frequency 
of NES in the study of Ozturk et al. was explained by 
the fact that the people included in the study mostly 
lived close to the clinic where the study was conducted, 
that there were mostly textile companies in the area and 
that people work in shifts in these factories, and those 
who work with this system have more irregular eating 
hours [15]. In our study, the prevalence of NES was 10%.

Although statistically not significant, we found more 
cases of NES in those who followed a diet. The higher 

frequency of NES in people who followed a diet can 
be explained by the fact that overweight people start 
diet therapy to lose weight, and these people have 
more NES, especially those who are obese or morbidly 
obese. Information regarding this comparison has not 
been observed in former studies.

Previous studies have reported that NES is more 
common in obese people compared to the general pop-
ulation [16, 17]. Ozturk et al. conducted a study on 290 
participants and stated that the waist circumferences 
of 75.4% of men with NES was ≥ 94 cm and the waist 
circumference of 83.3% of women with NES was ≥ 80 
cm, and argued that there was a strong relationship 
between waist circumference and NES for both gen-
ders. The waist circumference measurement value has 
been associated with NES in terms of its relation with 
obesity. Aronoff et al. and Colles et al. found a positive 
significant relationship between the increase in BMI 
and the presence of NES [17, 18]. The researchers stated 
that the absence of this relationship in previous studies 
may be due to the investigation of NES in homogeneous 
populations and narrow weight ranges. Moreover, In 
the study conducted by Meule et al. with 2317 people, 
a positive significant relationship was found between 
the increase in BMI between the ages of 30 and 61 years 
and the presence of NES [19]. Stunkard et al. stated 
that NES can be seen in 8.9–15% of people with obesity 
and 7.9–42% of people with morbid obesity, and they 
established a positive relationship between the increase 
in BMI and the presence of NES [20]. 

In contrast to these studies, Striegel-Moore et al. 
reported that the relationship between BMI and NES 
is not significant and stated that BMI did not seem to 
be associated with NES [7], as a result of their studies 
consisting of 8250 people between the ages of 15 and 
39 years. 

Another study exploring the relationship of the 
night eating with BMI and obesity showed that night 
eating was more frequent in normal-weight subjects 
than the obese patients [8]. Again, in a study conducted 
by Striegel-Moore et al., no significant difference was 
found between black women with NES and black 
women without NES in terms of mean BMI and fre-
quency of obesity [9]. 

In our study, according to BMI values, it was ob-
served that obese and morbid obese people had more 
NES among the people we examined in 4 groups, and 
morbid obesity was found to be significantly higher in 
people with NES. It was observed that 12.38% of the 
210 people with obesity and 16.20% of the 105 people 
with morbid obesity had NES.

In the current study, as in the literature, a significant 
positive difference was found. The fact that the applied 
studies were conducted with groups with different 
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characteristics includes the difference of the results of 
the study. It was observed that the number of calories 
consumed by people with night eating habits, irregular 
eating habits, living in a more sedentary manner, and 
thus being more prone to gaining weight, support the in-
crease in the frequency of NES with an increase in BMI.

When the studies conducted in the past are exam-
ined, among these diseases, only information related 
to T2DM and NES was found. In the study conducted 
by Allison et al. involving 845 diabetic patients living 
in 4 different residential areas (Birmingham, Houston, 
Minneapolis, and Philadelphia), it was reported that 
3.8% of the patients had NES [22].

Although the characteristics of different populations 
vary in general, the lifestyle, eating habits, and adapta-
tion to the follow-up and treatment of diseases of the 
people living in our country also differ compared to 
other countries. In our study, the NES was observed 
in 13.5% of patients with diabetes. This result was 
higher than the previously mentioned studies. The 
small sample size and the data coming from a more 
limited area may explain this situation. It can also be 
explained by other features. In the study, it was seen 
that 38% of the 42 people with NES smoked. Smoking 
was significantly higher in people with NES. Among 
the eating disorders studies conducted by Pisetsky et 
al. and Kendzor et al. it was stated that smoking is also 
common in eating disorders, such as alcohol-substance 
use [23, 24]. When the studies investigating the rela-
tionship between NES and smoking were examined, it 
was stated that the patients used to smoke in addition 
to waking up from sleep in the sleep-related smoking 
syndrome studies performed by Provini et al. with 6 
patients using video polysomnography [25]. 

In a large sample (2217 people) study, Lundgren et 
al. investigated the effect of eating at night on tooth loss 
in adults, and they found that smoking was significantly 
higher in those who ate meals at night. It was observed 
that people with night eating were determined by ask-
ing whether they woke up at night to eat as a single 
question, and no night eating questionnaire was ap-
plied. It was found that 51.4% of the 177 people who 
woke up to eat at night were smokers [10]The lower 
rate in our study can be explained by the sample size 
and population difference. Nicotine increases energy 
expenditure in the short term and can reduce appetite; 
however, it has been reported that in heavy smokers, 
lack of physical activity, inadequate diet, and smoking 
can lead to weight gain [26]. In addition, nicotine is 
reported to increase calorie intake during meals [27, 
28]. Thus, it can be thought that smoking in people with 
NES may lead to a decrease in nutritional quality, an in-
crease in weight gain and, consequently, an increase in 
night eating complaints.

It was seen that 78.57% of the people with NMS 
missed at least one of the mealtimes, and a significant 
difference was found. There is no study comparing 
the status of skipping meals with the presence of 
NES; however, in general studies, it was observed that 
nutritional irregularities were higher in people with 
NES compared to those without [29]. In this study, it 
was observed that breakfast or lunch were skipped by 
many people, especially lunch. It has been observed 
that people who do not sleep until late at night need to 
eat in the night time, thus consuming a significant part 
of their daily calorie consumption after dinner. Accord-
ingly, they stated that they did not feel much hunger 
when they woke up in the morning, or they woke up 
around lunch time and skipped breakfast. It has been 
observed that people who try to diet on their own try 
to reduce the number and size of meals and disrupt 
their meal patterns. More NES in these people may 
explain the relationship between NES and nutritional 
meal irregularity.

Conclusion

In line with the results of this study, it was observed 
that morbid obesity, depression, and NES are closely 
related to each other.
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