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INTRODUCTION

The Night Eating Syndrome (NES), included for the first
time in the DSM-5 as a “Other Specified Feeding or Eating
Disorder”, was originally described by Stunkard1 in a popu-
lation of obese patients. The syndrome is characterized by
morning anorexia, sleep maintenance insomnia2, a delayed
circadian rhythm of food intake3 and/or nocturnal awaken-
ings with ingestion of food4,5. Different studies suggested that
patients with NES present depressed mood that worsens in
the evening4,6,7, low self-esteem8,9, high levels of State and
Trait Anxiety10, elevated perceived stress11-13 and impairment
in the functioning. Recent researches14,15 revealed that pa-

tients with NES present abnormalities in melatonin, cortisol,
leptin, ghrelin, insulin and glucose rhythms and increased
TSH levels.
Several researches provided a strong evidence that identi-

fy NES and Binge Eating Disorder (BED) as two distinct
clinical entities5, although findings indicate that BED and
NES frequently co-occur16-21.
NES was originally associated with elevated Body Mass

Index (BMI)1,22, but many researchers suggested that this as-
sociation is clearer in the clinical samples than in the normal
subjects23-25. Gallant26 in a longitudinal study among obese
parents observed that NES symptoms severity doesn’t pre-
dict weight gain. Gluck et al.27 finding suggested that, in an
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obese sample, subjects with nocturnal ingestions of food gain
more weight over 3.4 years than subjects without the night
eating behavior (6.2 vs 1.7 kg). These studies suggested that
night eating behavior may be implicated in the weight gain.
A recent research28 indicated that age may play an important
role in the relationship between NES and BMI. The findings
revealed that there is no association in young subjects; on the
other hand a strong correlation has been found between
NES and BMI in subjects aged 55-60 years. These results are
consistent with the hypothesis that night eating behavior
may precede weight gain29. Several researches also suggested
an association between Emotional Eating (EE) and
NES25,30,31 and the results indicate that EE may play an im-
portant role as moderator in the relationship between NES
and both BED and BMI32.
Chronotypes are one of the main interpersonal differ-

ences in the temporal organization of biological and behav-
ioral rhythms33; they can be defined as the individual prefer-
ence for activity and sleep during the early morning (morn-
ingness) or the later afternoon (eveningness)34-36. Morning
type and evening type subjects differ in sleep-wake cycle tim-
ing, in the feeling after the awakening and in the peak per-
formance times. 
Several researches also reported main differences in per-

sonality traits between chronotypes; the morning-type sub-
jects resulted more conscientious, well-organized, compliant
and disciplined, while evening-types appeared more anxious,
hostile, depressed, impulsive and vulnerable37-40. 
Some researchers41-46 found an association between mood

and chronotypes, e.g. evening type and depression; these
findings suggest that eveningness could be considered a vul-
nerability factor to depression. 
Different researches showed findings that indicate an as-

sociation between the evening chronotype and unhealthy di-
etary habits and obesity47 and demonstrated that evening-
type subjects have the tendency to skip breakfast more often
compared to morning-types48. Several studies also revealed
that subjects who prefer to wake up in the early morning
tend to present more flexible diet control and greater ability
to regulate their amount of food intake, compared to
evening-types49. These findings suggest an association be-
tween the tendency to stay up late at night and the night eat-
ing49. The eveningness dimension was also associated with
NES and BED in the clinical population50.
Recent researches51-53 revealed that Bright Light Therapy

(BLT) is effective in the treatment of NES. Two case re-
ports51,52 revealed that BLT is effective in the treatment of
NES. A recent pilot trial53 showed promising results: in a sam-
ple of 15 adults the BLT improved night eating behavior,
mood and sleep. These results were similar to the ones ob-
tained with cognitive-behavioral therapy54 and SSRI, such as
sertraline55. The effectiveness of BLT in the treatment of NES
underlines the need of further systematic investigation of the
relationship between NES, mood and circadian rhythms.
The aim of the current study was to investigate the rela-

tionship between NES, depression and chronotype in a sam-
ple of non-clinical adolescents. We hypothesized an associa-
tion between evening type, depression and NES; we assumed
that evening type subjects would reach higher scores on the
Beck Depression Inventory (BDI) and on the Night Eating
Questionnaire (NEQ), as other studies observed in the clini-
cal population2.

RESULTS

The sample was composed by 301 subjects, 181 females
and 120 males, aged between 15 and 19 (mean value 17.64,
SD=1.3); the participants presented mean height of 1.68

METHODS

Participants
The data were collected from 301 students (F=181; M=120;

aged 15-19) of two high schools in the district of Sassari (Italy).
The subjects reported a mean height of 1.68, weight of 60.60 and
BMI of 21.35.
Informed consent was obtained from the headmasters of all

the schools, from the parents of the students who took part in the
study, and from each student. The confidentiality of all the infor-
mation provided was guaranteed.

Measures
All subjects were invited to answer demographic questions

(sex, age, height, weight, education level) and to take a self-report
battery composed by three questionnaires: the NEQ, the Morn-
ingness Eveningness Questionnaire (MEQ) and the Beck De-
pression Inventory (BDI). The BMI was calculated with the for-
mula: weight (kg)/height (m)². The subjects were divided in three
BMI categories: <18.5 (underweight); ≥18.5 to <24.9 (healthy);
≥25 to <29.9 (overweight).
The NEQ23 is the most widely used instrument to assess the night

eating behavior. The Italian version of the NEQ was used to screen
the subjects for NES. The NEQ is composed by 15 items assessing
mood, insomnia, morning anorexia, food cravings, food intake after
suppertime, nocturnal awakenings with ingestion of food, awareness
and feelings of control during the eating episodes. The presence of
NES was evaluated using the method introduced by Runfola24, fo-
cusing on the items that most closely match the DSM-5 criteria.
The MEQ56 was used to assess the chronotype. The Italian ver-

sion of the MEQ is composed by 19 items assessing individual dif-
ferences in the timing of the sleep-wake cycle, activities and in the
performance peak. The questions are characterized by four possi-
ble answers. The subjects, according to their total score, are divid-
ed in three different categories: morning type (scores 59-86), in-
termediate type (score 42-58) and evening type (score 16-41).
The BDI57 is widely used to measure the severity of depressive

symptoms. The scale is composed by 21 items, each one is charac-
terized by four possible answers, that can be scored from 0 to 3.
The score of 16 and above indicates the presence of moderate or
severe depression.

Procedure
Descriptive statistics were used to examine the frequencies

and percentages. Data are presented as mean±SD (standard devi-
ation) for continuous variables and percent frequency for categor-
ical variables. Student’s t-test and Pearson’s correlation (r) were
used to analyze continuous dependent variables. Chi-square (χ2)
was used for categorical data. Two-tailed p values <0.05, were re-
quired for statistical significance. 
All the statistical analyses were performed with IBM SPSS Sta-

tistics for Windows, Version 20.0. (IBM Corp, Armonk, NY, USA).
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(SD=0.89), weight of 60.60 (SD=11.9) and BMI of 21.35
(SD=3.35) (Table 1).
The distribution of chronotypes in the sample was: morn-

ing type 9%, intermediate 68.4% and evening type 22.6%.
4% of the participants (12 subjects) reached the criteria for
NES. 
The data indicate that MEQ and NEQ scores are signifi-

cantly inversely correlated (r=-0.157; p=0.006). 58.3% of the
participants who reached the criteria for NES, received low
scores on the MEQ; the results highlight a significant associ-
ation between evening type and NES.
The BDI scores resulted significantly associated with the

NEQ variable (r=0.275; p=0.001) (Table 2).

DISCUSSION

The current study was the first one, as far as we are
aware, that investigated the relationship between morning-
ness/eveningness dimension, depression and NES in an
adolescent non-clinical population. The main findings of
this research indicate a significant association between
eveningness dimension, depression and NES and night eat-
ing behavior resulted more often associated with an
evening chronotype, compared to morning chronotype.

The prevalence of NES in our population of high school
students was 4%, similar to the one observed in previous re-
searches. Runfola et al.24 assessed the presence of NES in a
population of university students, using a self-report meas-
ure, and found an incidence of 4%. Nolan and Geliebter25 as-
sessed the presence of NES in college students with a survey
and a semi-structured interview, the incidence found was
5.7%. Both studies used the same diagnostic criteria.
In our sample, according to prior studies24, the NEQ cut-

off of 25 points failed to identify subjects who met the crite-
ria for NES. Consistently with Runfola’s findings subjects
with evening hyperphagia, in the absence of nocturnal inges-
tions, do not score above 25 on the NEQ. Thus, in our find-
ings, the incidence using the NEQ cutoff of 25 was 3.4%. 
The literature is not concordant about the correlation be-

tween evening-type and NES. Different researches suggested
that subjects with NES present a significant circadian delay
exclusively in their food intake; in fact the delay doesn’t af-
fect the global functioning3,14,15. On the other hand other
studies suggested an association between NES and circadian
rhythm disruption11,14, specifically subjects with NES report-
ed to consider themselves to function better in the late hours
of the day. Consistently with this hypothesis our findings in-
dicated an association between NES and eveningness di-
mension and suggest that eveningness dimension could be
considered a risk factor for NES. Further researches and lon-

Table 1. Demographic and psychometric characteristics of the participants.
Characteristic With NES

e
No NES Total p-value

N (%) 12 (4) 289 (96) 301

Age (mean±SD) 17.25±1.54 17.65±1.29 17.64±1.3

Gender n (%) 12 289 301

Male 6 (50) 114 (39.4) 120 (39.9)

Female 6 (50) 175 (60.6) 180 (39.9)

Body mass index (BMI; kg/m2) 24.29±4.2 21.22±3.27 21.35±3.36

BMI category

Underweight (BMI\18.5 kg/m2) 1 (8.3) 60 (20.6) 61 (20.1)

Healthy (BMI C18.5-24.9 kg/m2) 7 (58.3) 195 (67.9) 202 (67.6)

Overweight (BMI C25-29.9 kg/m2) 4 (33.3) 34 (11.5) 38 (12.04)

BDI total (mean±SD) 10.58±6.03 9.08±8.08 9.14±8

MEQ total (mean±SD) 42.92±11.1 47.56±8.39 47.30±8.54 0.02a

Morningness type 2 (16.7) 25 (8.7) 27 (9) 0.03b

Intermediate type 3 (25) 203 (70.2) 206 (68.4)

Evenigness type 7 (58.3) 61 (21.1) 68 (22.6)

a Student’s independent t test
b Chi-squared test
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gitudinal studies are needed to determine the relationship
between eveningness and NES.
Prior researches indicated that patients with NES reach

higher scores on depression rating scales2,6,8,58,59; different
studies reported the presence of night eating behavior in de-
pressed patients60-62 and pointed out high lifetime prevalence
of depression in subjects with NES11,63,64. Consistently with
the literature data our findings suggest that increased symp-
toms of night eating behavior are significantly associated
with increased depressive symptoms. The association be-
tween eveningness dimension, depressed mood and NES has
some major clinical implications and explains the effective-
ness of Bright Light Therapy (BLT) in the treatment of
NES51-53. Therefore further researches are needed to investi-
gate the relationship between eveningness dimension, de-
pression and NES in the clinical population.
The current study has some limitations. The subjects who

met the criteria for NES and depression were not clinically
evaluated. The sample was composed primarily by high
school students and the sample size was not large enough to
be representative of the general Italian adolescent popula-
tion; further researches and longitudinal studies are needed
to investigate the relationship between age, eveningness and
NES.

Conflict of interests: no conflict of interest exists for all the partici-
pating authors.
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