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Night Eating Syndrome Frequency in University Students: 
Association with Impulsivity, Depression, and Anxiety 
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ABSTRACT:
Night eating syndrome frequency in university students: Association with impulsivity, 
depression, and anxiety 

Objective: The aim of this study was to examine frequency of night eating syndrome and its correlates with 
depression, anxiety, impulsivity and problematic eating behaviors in a university sample from Turkey. 
Methods: Two hundred and ten students (99 men and 111 women) were included. All participants 
completed a sociodemographic form, Barratt Impulsiveness Scale (BIS), Beck Depression Inventory, Beck 
Anxiety Inventory, Night Eating Questionnaire (NEQ) and Eating Disorder Examination - Questionnaire (EDE-
Q). Body mass index (BMI) of the participants were measured. 
Results: We found 9.5% of the participants screened positive for NES. Overall scores for NEQ showed 
significant positive correlation with depression and anxiety symptoms as well as total score and sub-scores 
of BIS and EDE-Q. Predictive values of depression, anxiety and impulsivity were found to be higher than that 
of EDE-Q for NES. 
Conclusion: NES is prevalent in university students. Depression and anxiety symptoms might predict NES. 
Impulsivity might be of significance for NES psychopathology as well. Impulsivity is more likely to predict 
NES when compared to EDE-Q scores.
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INTRODUCTION

Studies that investigate problematic eating 
behavior have been progressively draw attention 
as obesity prevalence has increased worldwide. 
Being considered a non-normative eating 
behavior, night eating syndrome (NES) is described 
as a “delay in the circadian pattern of food intake” 
and studies on this subject has been escalated in 
recent years. NES was first identified by Stunkard 
among obese individuals as a condition that 
caused failure to lose weight1. It was later 

conceptualized as a combination of disordered 
eating, sleeping, and mood. In the Diagnostic and 
Statistical Manual of Mental Disorders 5th edition 
(DSM-5), the importance of NES was recognized 
and it found its place under the category of “Other 
Specified Feeding or Eating Disorders”2.
	 According to proposed criteria which were 
postulated by Allison et al.3, NES is characterized 
by consumption of at least 25% of daily food intake 
after the evening meal or 2 episodes of nocturnal 
eating per week. Awareness and recall of the eating 
are required, as are significant distress or 
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impairment caused by the disorder. In addition to 
that, at least three of the following should be 
involved: morning anorexia, a strong urge to eat 
between dinner and sleep, insomnia, a belief that 
one must eat in order to initiate sleep, and 
worsening of mood in the evening. Exclusion 
criteria are another mental disorder, as well as 
medical disorders or medication that might better 
explain the disordered eating pattern. The 
disordered pattern of eating should maintain for at 
least 3 months3. 
	 Several epidemiological studies were conducted 
in order to understand the nature of this 
problematic eating behavior. Prevalence of NES is 
estimated to be at 1.1-1.5% in general population4,5 
and it raises by increment in body weight. 
Therefore NES prevalence is between 4.3% and 
8.9% among weight loss treatment seeking 
individuals6,7, 10.1% in class II-III obese adults8 
and 8-42% in bariatric surgery candidates7,9-14. In 
addition to that, there are several studies which 
demonstrate a positive correlation between NES 
and body mass index (BMI)7,15-18. Saraçlı et al. 
found the prevalence of NES as 22.4% in a sample 
of Turkish psychiatric outpatients based on a 
diagnostic interview19.
	 One of the features which was described by 
Allison et al.3 is the worsening of mood, notably in 
the evenings. Thus, the relationship between NES 
and depressive mood and/or major depressive 
disorder have been emphasized in literature20,21. 
According to a study conducted by DeZwaan et al., 
the prevalence of a lifetime major depressive 
disorder diagnosis is 55.7%, whereas current major 
depressive disorder diagnosis is approximately 
19% in NES21. 
	 Although our knowledge about NES and 
depressive mood is sizeable, the relationship 
between NES and anxiety  is  re lat ively 
understudied. Lifetime ratio of having an anxiety 
disorders is substantially elevated in individuals 
who has NES when compared to healthy 
subjects21,22. Trait anxiety is associated with NES 
scores and relaxation exercises are found to be 
useful to reduce it23. According to the affect 
regulation model of eating disorders, disruptions 

in mood, perhaps secondary to stressful life events 
or perceived stress, may trigger a coping response 
of overeating24. On the other hand, Kucukgoncu 
and Bestepe were found the frequency of the NES 
15.7% in Turkish psychiatric outpatients who 
diagnosed depression or anxiety disorders. They 
found NES frequency was 22% and 34.3% for 
major depression and anxiety disorders, 
respectively25. 
	 It is suggested that impulsivity might take part 
in the natural course of eating disorders and has 
been studied in eating disorders other than NES 
(i.e., Binge Eating Disorders - BED, Bulimia 
Nervosa - BN, and Anorexia Nervosa - AN). 
Impulsivity defined as a tendency to act on without 
enough foresight, forethought or conscious 
reasoning where the person is unable to delay 
pleasure or to take into consideration of potential 
risks as a result of poor control26. Impulsivity has a 
multidimensional structure and has been linked to 
several psychopathologies like addiction and 
attention deficit hyperactivity disorder (ADHD)27. 
Impulsivity is found to be elevated in obesity and 
in eating disorders which have binge eating 
episodes like BED and BN28. In BN patients, high 
levels of impulsivity yielded worse treatment 
outcomes20. In another study it was reported that 
co-occurrence of impulse control disorders and 
eating disorders negatively affect treatment 
outcomes and prognosis30. The association of 
impulsivity and NES has not been studied 
extensively. Vinai et al. found higher levels of 
impulsivity among NES than in control subjects31. 
Meule et al. also showed that Night Eating 
Questionnaire (NEQ) scores positively correlated 
with attentional subscore of the Barratt 
Impulsiveness Scale (BIS)32. 
	 In this study our primary aim was to examine 
frequency of night eating syndrome and its 
correlation with depression, anxiety, impulsivity 
and problematic eating behaviors. Although 
impulsivity  has  an important  place in 
psychopathology and treatment of eating 
disorders, we have limited knowledge about how it 
interacts with NES. We also aimed to examine the 
predictive value of impulsivity for NES.
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METHODS

Participants and Procedure

In this study, the data were collected from 
university students in Istanbul,  Turkey. 
Participating in the study was volunteering based 
and an informed consent was taken form each 
participant before having filled out the study 
forms. Prior to data collection, we obtained 
permission from university administration 
committee and Istanbul University Cerrahpasa 
Medical Faculty Ethical Board Review Committee 
approved the study. Subjects who returned an 
incomplete questionnaire (n=8) or who did not 
want to participate (n=4) were excluded from the 
study.
	 A total of n=210 participants completed the 
study. Ninety-nine of them were men (%47.1). 
The mean age was 20.70±3.45 years. Mean height, 
weight and BMI of the participants were 
171.42±8.48 cm; 65.41±14.22 kg; 22.11±3.72 kg/
m², respectively. Of those participants, 29 (13.8%) 
fell under the category of underweight, 149 
(70.9%) of normal, 24 (11.4%) of overweight, and 
10 (4.3%) had grade I obesity, 1 (0.5%) had grade II 
obesity. 24 (11.6%) participants stated having a 
p s y c h i a t r i c  d i s o r d e r s  t r e a t e d  w i t h 
psychopharmacological drugs, and 11 (5.2%) had 
history of suicide. 68 of the respondents (32.3%) 
were smokers and 5 (2.6%) answered positive for 
the question about problematic use of alcohol or 
other drugs. 

Measurements

Students were scattered in smaller groups and 
instructed to fill out the forms in a quiet classroom. 
After informing about the study, students were 
asked to complete the sociodemographic data 
form and other self-rating scales. Age, height, body 
weight,  education level ,  marital  status, 
employment status, general medical background 
information, smoking history, and previous suicide 
attempts were questioned by sociodemographic 
data form, binge eating was considered present in 

participants who reported objective binge eating 
by DSM-IV-TR criteria33. The Night Eating 
Questionnaire (NEQ), The Eating Disorder 
Examination-Questionnaire (EDE-Q), the Barratt 
Impulsiveness Scale (BIS-11), Beck Depression 
inventory (BDI), Beck Anxiety Inventory (BAI) 
scales were administered.

Night Eating Questionnaire (NEQ): NES was 
diagnosed according to endorsement of proposed 
diagnostic criteria on the NEQ score. NES was 
assessed with the Night Eating Questionnaire 
(NEQ) using a clinical cut-off score of ≥ 25 for 
broad assessment and ≥ 30 for increased specificity. 
We used a clinical cut-off score of ≥ 25 for NES 
diagnosis. NEQ is a 14-item instrument for the 
assessment of night eating behaviors14. Items are 
scored on a five-point scale ranging from 0 (e.g., 
not at all) to 4 (e.g., extremely). Validity has been 
shown by positive relationships with sleep 
problems, eating disorder symptomatology, 
depressive  symptoms,  and eveningness 
preference14. It has an acceptable internal 
consistency of α=0.70. Atasoy et al.34 completed the 
Turkish translation and validation of NEQ with an 
internal consistency of α=0.69 and test-retest 
reliability coefficient of 0.96. 

T h e  E a t i n g  D i s o r d e r  E x a m i n a t i o n -
Questionnaire: EDE-Q35 is a 38 item self-report 
questionnaire which measures behaviors and 
attitudes towards eating and body image. It gives a 
global score and four subscales: restraint, eating 
concern, weight concern, and shape concern. In 
this present study, Turkish version which was 
validated by Yücel et al. with an internal 
consistency of α=0.93 was used36.

The Beck Depression Inventory:  BDI is a 
21-itemed self scale which measures emotional, 
somatic, cognitive and motivational symptoms 
related to depression. It was created by Beck37. The 
Beck Depression Inventory is used to measure 
severity and variations in the intensity of 
depressive symptoms. The Turkish validity and 
reliability of the scale was established by Hisli38.
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The Beck Anxiety Inventory: BAI measures the 
frequency of anxiety symptoms experienced by 
individuals. It is a self-report scale scored between 
0-3 and it consists of 21 items. The total score 
refers to the rate of elevated anxiety experienced 
by an individual. The inventory was developed by 
Beck et al.39, and its reliability and validity in 
Turkish was studied by Ulusoy et al.40.

The Barratt Impulsiveness Scale: The BIS-1141 
contains 30 items which assess impulsivity in daily 
life, including common impulsive and non-
impulsive (for reverse scored items) behaviors and 
preferences. Items are rated on a 4-point scale. The 
BIS-11 has three subscales:  Attentional 
Impulsiveness (8 items), Motor Impulsiveness (11 

items), and Non-Planning Impulsiveness (11 
items). The three subscales assess Attentional 
Impulsiveness (i.e., a tendency to rapid shifts in 
attention and to impatience with complexity), 
Motor Impulsiveness (i.e., a tendency to rush, 
immediate  act ions) ,  and Non-Planning 
Impulsiveness (i.e., a tendency not to plan ahead 
and to ignore long-term consequences of one’s 
actions). These three aspects of impulsivity are 
postulated to independently contribute to 
impulsive behavior in daily life. Turkish version’s 
validity and reliability of the BIS-11 has been 
shown. Internal consistency is α=0.78 for university 
student sample and α=0.81 for  patient 
population42. 

Table 1: Comparisons of variables between the participants who screened positive and negative for night eating disorder

 
Night Eating Disorder (no) Night Eating Disorder (yes)

pn % n %

Sex 
Male 89 46.8 10 50.0 χ2=0.089
Female 101 53.2 10 50.0 p=0.473

Employment status
Yes 34 17.9 2 10.0 X2=0.752
No 156 82.1 18 90.0 p=0.305

Marital status
Unmarried 187 98.4 20 100.0 χ2=0.326
Married 3 1.6 0 0.0 p=0.736

General Medical Illness
Yes 15 7.9 3 15.0 χ2=1.108
No 175 92.1 17 85.0 p=0.244

History of Suicide
Yes 8 4.2 3 15.0 χ2=4.128
No 182 95.8 17 85.0 p=0.077

Smoking
Yes 60 31.6 8 40.0 χ2=1.173
No 130 68.4 12 60.0 p=0.207

BED
(-) 183 96.3 17 85.0 χ2=4.980
(+) 7 3.7 3 15.0 p=0.060

BMI (kg/m2)
Underweight 26 14.3 3 15.0 χ2=11.297
Normal 127 69.8 12 60.0 p=0.010
Overweight 23 12.7 1 5.0
Obese 6 3.17 4 20.0

BDI Score ≥ 16
(+) 43 22.7 11 55.0 χ2=9.714
(-) 147 77.3 9 45.0 p=0.003

BAI Score ≥ 17
(+) 54 27.9 10 58.8 χ2=7.015
(-) 139 72.1 7 41.2 p=0.008

BED, binge eating disorder; BMI, body mass index; Underweight, BMI <18.5; Normal weight, BMI 18.5–24.9; Overweight, BMI 25–29.9; Obese, BMI >29.9; BDI, Beck Depression 
Inventory; BAI, Beck Anxiety Inventory
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Data Analyses

All statistical analyses were performed using 
SPSS 21.0 statistical software program. We used 
descriptive statistical methods (frequencies, 
percentages, means and standard deviations) for 
initial  assessment.  Then to evaluate the 
relationships between scales, we used Pearson 
C o r r e l a t i o n  A n a l y s i s  a n d  t o  d e t e r m i n e 
independent variables effects on dependent 
variable we conducted Linear Regression 
Analysis. Mann Whitney U test was used to 
compare two quantitat ive not  normally 
distributed data. A p value of <0.05 was accepted 
as statistically significant 

RESULTS

The mean Night Eating Questionnaire score was 
15.11±6.8 (min: 5, max: 42) and n=20 (9.5%) were 
above the cut-off point 25. Of those who had NES, 
50% were women. Ten participants (4.8%) met the 
diagnostic criteria for Binge Eating Disorder (BED). 
	 When sociodemographic features of NES and 
non-NES group were compared, there were no 

statistically significant differences for gender 
(p=0.437), employment status (p=0.305), marital 
status (p=0.736), medical history (p=0.736), suicide 
attempt (0.077), smoking status (p=0.207), and 
BED (0.060). However, body mass index values 
(p=0.01) and BDI scores (p=0.003) were significant 
difference between these two groups (Table 1).
	 C o r r e l a t i o n s  b e t w e e n  N i g h t  E a t i n g 
Questionnaire, the Barratt Impulsiveness Scale, 
Eating Disorders Examination Questionnaire, BDI, 
and BAI are shown in Table 2. The correlation 
analyses between NEQ total scores and both BDI 
and BAI yielded positive correlations with r=0.38; 
p<0.001 and r=0.42 p<0.001, respectively. NEQ 
scores were positively correlated with all EDE-Q 
subscores except restricting type, which did not 
reach statistical significance (Table 2). Night Eating 
Questionnaire total scores showed positive 
correlations with the Barratt Impulsivity Scale 
scores (attentional subscore: r=0.29, p<0.001; 
motor subscore: r=0.24, p<0.001; non-planning 
subscore: r=0.24, p<0.001; total score: r=0.31, 
p<0.001).
	 The comparisons of EDE-Q, BIS-11, BDI, and 
BAI scores between participants who have night 

Table 2: Correlations between scale scores

1 2 3 4 5 6 7 8 9 10 11 12

1-NED -
2-EDE-Q 
Total 0.15*** -
3-EDE-Q 
Restraint 0.01 0.80* -
4-EDE-Q 
Eating Concern 0.20** 0.86* 0.59* -
5-EDE-Q 
Weight Concern 0.15*** 0.94* 0.62* 0.78* -
6-EDE-Q 
Shape Concern 0.17*** 0.92* 0.61* 0.74* 0.90* - 
7-BIS
Attention 0.29* 0.13 0.0 0.15*** 0.15*** 0.14*** -
8-BIS
Motor 0.24* 0.02 -0.04 0.08 0.01 0.02 0.57* -
9-BIS
Non-planning 0.24* 0.11 0.04 0.10 0.12 0.13 0.54* 0.41* -
10-BIS
Total 0.32* 0.10 0.00 0.14 0.11 0.12 0.82* 0.79* 0.83* -
11-BDI 0.38* 0.30* 0.14*** 0.32* 0.27* 0.31* 0.24** 0.13 0.24** 0.25* -
12-BAI 0.42* 0.29* 0.13 0.26* 0.32* 0.29* 0.28* 0.16*** 0.12 0.22* 0.55* -

NED: night eating disorder, EDE-Q: eating disorders questionnaire, BIS: Barratt impulsiveness scale, BDI: Beck depression inventory, BAI: Beck anxiety inventory,
*p<0.001, **p<0.01, ***p<0.05
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eating syndrome and who have not according to 
the night eating questionnaire total score are 
shown in Table 3. The ones who have night eating 
syndrome (i.e., scored 25 and above in NEQ) had 
significantly higher BDI and BAI scores than the 
ones who have not (p=0.002; p=0.003 respectively). 
In addition to that, they also had higher attention 
(p=0.001), motor (p=0.001), non-planning 
(p=0.002) subscores and total score (p<0.001) on 
BIS-11; as well as eating concern (p=0.011), weight 
concern (p=0.022) subscores on EDE-Q. 

	 We found that depression, anxiety, and BIS-11 
scores had explained 25.3% of the NEQ scores by 
hierarchical regression analysis; however no such 
an effect was observed for EDE-Q scores (Table 4). 

DISCUSSION

We found that mean Night Eating Questionnaire 
score was 15.11±6.8 (min: 5, max: 42) and n=20 
were above the cut-off point 25. Of those who had 
NES, 50% were women. Ten participants (4.8%) 

Table 4: Hierarchical linear regression model when NES score was taken as a dependent variable

Unstandardized Coefficients
Standardized
Coefficients

t pBeta Std. Error Beta 

Model1 
Step1

(Constant) 11.490 0.675 17.029 0.001
Beck-D 0.149 0.053 0.216 2.825 0.005
Beck-A 0.187 0.047 0.307 4.018 0.001

Step2
(Constant) 4.021 2.423 1.672 0.096
Beck-D 0.122 0.052 0.177 2.337 0.020
Beck-A 0.172 0.046 0.282 3.761 0.001
BIS 0.132 0.041 0.207 3.191 0.002

Model2 
Step 2a

(Constant) 11.500 0.730 15.762 0.001
Beck-D 0.149 0.054 0.216 2.781 0.006
Beck-A 0.187 0.047 0.307 3.963 0.001
EDE-Q -0.014 0.386 -0.002 -0.036 0.971

Step1 F=26.218 df=6.170 p<0.001, Adjusted R2=0.214 R2 change=0.214
Step2 F=21.703 df= 6.029 p<0.001 Adjusted R2=0.253 R2 change=0.040
Step2a F=17.839 df=6.186 p<0.001, Adjusted R2=0.201 R2 change=0.001

Table 3: Comparing scale scores according to severity of Night Eating Questionnaire

 
 

NEQ<25 (n=190) NEQ≥25 (n=20)

   z   pMedian 25% 75% Median 25% 75%

EDE-Q Restraint 0.6 0.0 2.0 1.6 0.0 2.2 -0.972 0.331
EDE-Q Eating Concern 0.2 0.0 1.2 1.1 0.1 2.8 -2.537 0.011
EDE-Q Weight Concern 0.9 0.1 2.3 1.6 0.6 4.9 -1.608 0.108
EDE-Q Shape Concern 0.6 0.2 1.8 1.7 0.4 4.2 -2.285 0.022
EDE-Q total 0.7 0.2 1.8 1.3 0.7 3.3 -1.946 0.052
BIS-Attention 16.0 14.0 18.0 20.5 17.0 21.0 -3.466 0.001
BIS-Motor 19.0 16.0 22.0 22.0 18.3 25.0 -3.195 0.001
BIS-Non-planning 24.0 21.0 27.0 28.5 24.0 31.8 -3.084 0.002
BIS-Total 59.0 53.0 65.0 70.5 62.5 79.0 -4.121 0.001
Beck-D 7.0 3.0 13.0 18.0 7.0 33.8 -3.056 0.002
Beck-A 7.0 3.0 15.3 20.0 8.8 34.0 -2.949 0.003

NEQ: night eating disorder, EDE-Q: eating disorders questionnaire, BIS: Barratt impulsiveness scale, BDI: Beck depression inventory, BAI: Beck anxiety inventory
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met the diagnostic criteria for Binge Eating 
Disorder (BED). NES prevalence is around 1.1 to 
1.5% in general population4,5. It is more frequent 
between the ages 18-3043. Two studies reported 
NES rates as 4.2%44 and 5.7%45 in college students. 
In our study, twenty participants (9.52%) met 
proposed diagnostic criteria for NES. It is 6 to 9 
times higher than the general population and this 
difference might be attributed to the fact that 
college students have higher levels of stress46 and 
more s leeping problems 47 than general 
population44. NES frequency is also approximately 
2 times higher than that of previous studies, which 
included college students. This might be caused by 
high levels of concomitant anxiety and depression 
in our sample. It might reflect lower sensitivity of 
cut off point 25 compared to 30. The high frequency 
could also be explained by the small sample size 
and cultural differences.
	 Among the participants, depression was 
identified in 55% (11/20) of NES group and this 
rate was 22% (41/180) in non NES group. The 
positive relationship observed between the total 
NEQ score with the BDI is consistent with previous 
studies. Stunkard et al. reported that 75% of the 
individuals diagnosed as NES have more than one 
axis I disorder any time in their life48. Rogers et al. 
argued that obese patients who are also diagnosed 
as night eating disorder have more depressive 
symptomatology than the ones who are not 
diagnosed as NES20. Lundgren et al compared non-
obese NES diagnosed patient and non-obese 
control group and they found that life time major 
depressive disorder rates were 73.7% and 18.2%, 
respectively22. Calugi et al. revealed a substantial 
correlation between NEQ and depression scores in 
patients who had class II and III obesity8. We have 
limited knowledge of the prevalence and specific 
clinical features of NES in Turkish population. 
Orhan et al.49 and Kucukgoncu et al.18 reported 
35.2%, 21.3% of patients with depression had NES, 
respectively. Previous research has shown that 
BED might be a confounding factor on the 
relationship between NES and depression7. Our 
higher depression scores results between NES 
group is consistent with those studies. In clinical 

practice, clinicians should assess depression in 
patients diagnosed with night eating syndrome.
	 In our study anxiety symptoms were prevalent 
as well, like previous studies which screening 
anxiety among NES. Anxiety disorders are common 
among night eaters22. We also detected anxiety 
symptom rates were significantly higher among 
participants who had NES (p=0.003). In the 
literature, in patients with NES, lifetime rates of 
generalized anxiety disorder and post-traumatic 
stress disorder were 17% and 18%, respectively21. 
In another study, night eaters were found to be 
more prone to lifetime anxiety disorders (47.4%) 
when compared with healthy controls (9.1%)22. 
Although the effect of stressful life events on 
development or course of NES is not clear, NES 
tends to occur during periods of stressful life 
events. On the contrary of our results Moize et al.
could show any relationship between the State 
Trait Anxiety Inventory scores and NEQ scores and 
they conclude that anxiety per se, is not a symptom 
of NES50. It is possible that some individuals eat in 
the evening or during the night in response to 
anxiety.
	 Previous studies about NES and other eating 
disorders reveals a moderate relationship with 
BED and BN51-53. Nonetheless, our knowledge of 
associations between NES and other eating 
disorders is limited. NES may be differentiated 
from BED and BN by the nature of ingestion as well 
as by accompanied clinical symptoms. Even 
though BED or BN could be manifested by 
nocturnal eating, food consumption following to 
waking up at night is more likely to be present in 
night eaters than are people with BED and BN51,52. 
Besides, total calorie of food consumed is far lower 
in NES than that in BED54. Duration of nocturnal 
eating is usually short and there is a will to return 
sleeping accompanies that period55. General 
psychopathology and eating pathology is higher in 
individuals who have NES and BED together than 
that of the ones who have NES alone7,56. In a clinical 
study, eating behaviors of patients who applied to 
an eating disorders outpatient clinic were 
evaluated and none of the anorexia nervosa 
patients reported night eating episode57. In our 
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study, night eaters were compared with non-night 
eaters by EDE-Q subscales and in night eaters 
EDE-Q Eating Concern and EDE-Q Shape Concern 
were significantly higher; whereas EDE-Q Restraint 
and EDE-Q Weight Concern subscales did not 
change between groups significantly. In line with 
our results, impulsivity evaluations of restricting 
type AN patients revealed lower levels of 
impulsivity scores in these individuals than in 
healthy control group58. As eating restrain and 
weight concern were not present in the ones with 
NES, it is possible that NES and anorexia have 
different psychopathological backgrounds. 
Besides, over-controlling features in anorexia 
patients and increased impulsivity scores of the 
participants with NES in our study might seem 
counter-intuitive and this might suggest why 
anorexia patients have lower rates of NES. 
	 In our study; there were significant differences 
between NES and non-NES groups regarding all 
subscores of Barratt impulsivity scale. Vinai et al. 
found significantly higher levels of attentional 
impulsivity among patients with NES similar to our 
study31. Because diagnosis of NES is not as settled 
and it frequently overlaps with other eating 
disorders, there is a need for further evaluation of 
associated factors. Impulsivity is usually studied in 
context of BED, BN, and AN. In previous studies, 
Barratt Impulsiveness subscale scores were 
significantly higher in eating disorders that contain 
binge eating characteristics (i.e., BED, BN) 
compared to healthy controls and AN group58. 
Similarly, impulsivity rates are significantly higher 
in patients with on-going eating disorders, in a 
similar way to substance users27. Co-morbidity of 
impulse control disorders and eating disorders is 
important as it affects treatment outcome 
adversely30. There is a negative correlation between 
treatment outcome and impulsivity scores in BN 
patients29.
	 We obtained significant correlations of BDI, 
BAI, EDE-Q, and BIS-11 with NEQ in our study. 

Besides, to determine the predictors of night eating 
syndrome, we computed hierarchical linear 
regression analyses. According to step 1 analysis, 
BDI and BAI scores could predict 20% of night 
eating syndrome cases (Adjusted R2=0.205). With 
the step 2 analysis, 24% of the cases could be 
predicted by BIS-11 scores whereas step 2a analysis 
with EDE-Q resulted 20%. As a result, we identified 
that depression and anxiety symptoms are the 
most important predictors of NES among all we 
assessed, and impulsivity is more likely to predict 
NES when compared to EDE-Q scores. In literature, 
impulsivity is high in bulimia nervosa patients and 
it substantially increases with negative emotional 
states as well as stress59,60. Similarly, we confirmed 
a significant relationship of increasing levels of 
emotional symptoms (i.e., mood and anxiety) with 
NES and impulsivity severity. 
	 Limitations of our study may include the fact 
that staying awake until late hours, high evening 
calorie consumption, and skipping breakfast are 
all characteristics of university students that may 
confound the findings. Also, there are several ways 
of measuring impulsivity including self-report 
scales and behavioral tests. More objective 
measurements might be obtained from behavioral 
tests. We used a self-report scale in this study 
therefore there may be biased or incorrect 
information given by participants. Lastly, another 
limitation was the use of self-reported height and 
weight to BMI.

CONCLUSION

NES is problematic eating disorder, which is 
prevalent in university students. Depression and 
anxiety symptoms might predict NES. Being aware 
of depression and anxiety symptoms might be 
important to prevent NES development. 
Impulsivity might be of significance for NES 
psychopathology as well. Impulsivity is more likely 
to predict NES when compared to EDE-Q scores.
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