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Abstract Background: Night eating syndrome (NES) is characterized by a delayed pattern of food intake
and is clinically defined by the presence of evening hyperphagia, nocturnal ingestion, morning
anorexia, and sleep problems. Although most studies report an association of obesity, depressive
mood, and NES, very little is known about the impact of bariatric surgery in the course of this
syndrome, particularly in patients with depressive symptoms.

Objectives: To assess the effects of bariatric surgery on night eating and depressive symptoms.
Setting: Tertiary hospital, Brazil.

Methods: Sixty patients consecutively submitted to bariatric surgery were included in the study.
Baseline depressive symptoms were assessed by the Beck Depression Inventory—Short Form
(BDI-SF) and night eating by the Night Eating Questionnaire. Measurements were repeated post-
operatively for comparison.

Results: Participants were predominantly female (M/F = 9/51). Mean (=SD) age was 34.7 = 9.2
years and body mass index was 46.04 = 7.52 kg/m2. On average, BDI-SF scores improved after
bariatric surgery (9.77 = 7.01 versus 4.70 £ 4.60; P = .001). Patients with baseline depressive
symptoms (BDI-SF >4), in contrast to those without, showed a significant improvement in Night
Eating Questionnaire scores (16.03 = 7.73 versus 12.80 = 7.76; P = .01), despite a similar post-
operative reduction in weight.

Conclusion: Bariatric surgery is associated with a reduction in depressive symptoms. After the
surgical intervention, improvement of night eating can be observed predominantly in patients with
preoperative depressive symptoms. These findings are consistent with the hypothesis of an important
role of mood problems in NES. (Surg Obes Relat Dis 2017;13:1057-1062.) © 2017 American
Society for Metabolic and Bariatric Surgery. All rights reserved.
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(“nocturnal eating”). Other important features of NES are
morning anorexia and trouble getting to sleep or staying
asleep [2,3]. Prevalence of NES in community cohorts has
been estimated to range from 1.1%-1.6% [4-6] and
although much higher frequencies have been found in
various groups of obese patients [7—10], not all patients
with NES are overweight or obese [11].

Since its original description, NES has been linked to
depression and the majority of subsequent studies indicate
that these 2 conditions often coexist [12—14]. It has been
argued that many investigations were conducted in predom-
inantly overweight and obese populations, which usually
present higher psychological distress rates independently of
NES. However, studies of nonobese patients with NES have
also shown a high prevalence of depressed mood, with a
history of lifetime depression being described in 53%-56%
of these individuals [15]. Moreover, it has been reported
that in obese patients with NES, mood falls as the day
progresses, reaching its lowest when individuals awake at
night, which suggests that eating patterns in NES may
reflect mood fluctuations [14,16]. Selective serotonin reup-
take inhibitors and behavioral therapy have both been
reported to significantly improve night eating symptoms
in a small number of studies [17].

As the problem of obesity worsens worldwide, there has
been a marked increase in individuals seeking bariatric
surgery. Many common characteristics of NES, such as
depressed mood, frequent snacking, evening hyperphagia,
and nocturnal ingestion have the potential to adversely
affect surgical outcomes, such as weight loss, medical
complications, or psychological symptoms. Previously,
few studies have addressed these questions, with conflicting
results [7,18]. Similarly, very little is known about the
course of NES after bariatric surgery [19,20]. This study
aims to improve current understanding of the course of
depression and night eating after bariatric surgery in
association with postoperative weight loss. Additionally,
the relationship between the surgical intervention and
individual symptoms of NES, including morning anorexia,
nocturnal intake, evening hyperphagia, and sleep and mood
problems, has been prospectively investigated.

Methods

This was a prospective study of patients referred to the
Obesity Surgery Outpatient Clinic at Hospital Geral Dr.
César Cals, in Fortaleza, Brazil. Consecutive patients of
both sexes, aged 18 years or more, with body mass index
(BMI) >40 or a BMI >35 with at least one co-morbid
obesity-related condition were approached to take part in
the study on the occasion of their initial visit to the Clinic.
Individuals with serious co-morbidities (including neo-
plasms, heart failure, and kidney or liver failure), shift
workers, and women who were pregnant or breastfeeding
were not included. The research protocol was approved by

the local Research Ethics Committee, and written informed
consent was obtained in all cases.

Sociodemographic and anthropometric data, including
age, sex, weight, and height, were obtained from all patients
at the initial visit. BMI was calculated as the ratio between
weight (kg) and squared height (m?). Presence and severity
of NES were evaluated by the Night Eating Questionnaire
(NEQ), an instrument widely used for this purpose. This
questionnaire has a 4-factor structure, each one related to a
major feature of NES (nocturnal ingestions, evening hyper-
phagia, morning anorexia, and mood/sleep) and comprises
14 questions rated on a 5-point Likert-type scale. One item
is intended to differentiate NES from sleep-related eating
disorder and, therefore, is not included in the final score.
Scores may range from O to 52, and a score >25 is
considered positive for NES. The psychometric properties
of NES were previously examined in a large sample and the
Cronbach’s alpha for the total scale was reported to be 7.0
[21]. A Portuguese language version of the NEQ, previ-
ously adapted and validated for the Brazilian population,
was used in this study [22].

Depressive symptoms were measured by the Beck
Depression Inventory—Short Form (BDI-SF). This instru-
ment consists of 13 items, each scored from O to 3. A score
of 0 to 3 indicates no depressive symptoms; 4 to 7 mild
depressive symptoms; 8 to 15 moderate depressive symp-
toms; 16 or more, severe depressive symptoms. For the
purpose of this study, patients were divided into 2 groups:
with (BDI-SF >4) or without depressive symptoms (BDI-
SF <4). The BDI-SF is generally considered a reliable and
valid screening measure of depression. Its internal consis-
tency reliability has been previously reported to be .78 [23].
A Portuguese version, adapted for the Brazilian population,
was used in the present study [24].

As part of a routine evaluation, all patients were assessed
by a multidisciplinary team, including a surgeon, endocri-
nologist, pneumologist, cardiologist, nurse, psychologist,
and dietician. Laparoscopic Roux-en-Y gastric bypass was
performed in all cases. Measurements and questionnaires
were repeated postoperatively, after a mean period of
16.1 = 6.0 (6-33) months.

Data analysis

Values are presented as mean = SD or frequency, as
appropriate. Patients were divided into 2 groups according
to the presence (BDI-SF >4) or absence of preoperative
depressive symptoms. Data were examined for normality
using the Kolmogorov—Smirnov test. For normally distrib-
uted variables with homogeneity of variance, between-
group comparisons were performed using unpaired Student
t test and within-group comparisons (pre- versus postsur-
gery) using paired ¢ test. Wilcoxon test was used for within-
group comparisons (pre- versus postsurgery) of those
variables that did not meet the homogeneity of variances
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requirement. Categorical variables were analyzed by the
x* test. Pearson’s correlation coefficients were calculated to
evaluate the relationship between BDI-SF and NEQ scores.
Internal consistency of NEQ and BDI-SF in this special
sample was assessed by calculating Cronbach’s alpha
coefficient. Analyses were carried out by Statistical Package
for Social Sciences (SPSS) for Windows, version 20.0
(SPSS Inc, Chicago, IL, USA). Differences were considered
to be significant at P < .05.

Results

Sixty patients consecutively submitted to bariatric sur-
gery, aged between 21 and 56 years, with a BMI ranging
from 35.0 to 72.4 kg/m?, were included into the study. At
baseline, depressive symptoms were present (BDI-SF >4)
in 39 (65%) patients, and were classified as mild in 6 (10%)
cases, moderate in 20 (33.3%), and severe in 13 (21.7%).
Five (8.3%) patients were on antidepressants (fluoxetine:
n = 4; amitriptyline: n = 1). On average, there was a
postoperative improvement in BDI-SF scores (9.77 £ 7.01
versus 4.70 = 4.60; P = .001) for the entire sample. The
frequency of patients with BDI-SF scores >4 postsurgery
was reduced to 25 (41.7%) and 2 patients remained on
antidepressants (fluoxetine: n = 1; amitriptyline: n = 1). A
trend for NEQ global scores to improve after bariatric
surgery was also observed (14.18 * 7.69 versus
12.32 = 7.66; P = .05), although the number of partic-
ipants who met the cut-off for NES (NEQ >25) did not
change significantly (7 versus 6 individuals). The group
with baseline depressive symptoms (BDI-SF >4), in con-
trast to the group without, showed a significant improve-
ment in NEQ scores (16.03 = 7.73 versus 13.26 = 7.84;
P = .03), despite a similar postoperative reduction in
weight. Of the 39 patients with baseline depressive symp-
toms, 7 met the cut-off for NES before surgery and 5 after
the intervention. Patients who met the cut-off for NES at
baseline, showed a similar postoperative reduction in BMI
as those with NEQ <25 (-14.21 = 5.0 versus -
15.98 £ 7.66; P = .636). Overall, no correlation was found
between NEQ scores at baseline and postoperative changes
in BMI. A positive correlation was observed at baseline
between BDI and NEQ scores (R = 0.481; P = .001). A
positive correlation was observed at baseline between BDI
and NEQ scores (R = 0.481; P = .001). Cronbach’s alpha
reliability coefficient for NEQ and BDI-SF was, respec-
tively, .80 and .88. General characteristics and results for
BDI-SF, NEQ (global and domains scores) before and after
surgery are summarized in Table 1.

Discussion

This study confirms the beneficial effect of bariatric
surgery on depressive symptoms and indicates that this
procedure can be associated with an improvement in night

eating, particularly in obese patients with preoperative
depressive symptoms.

A postoperative improvement in depressive symptoms
was observed in the participants of this study. Previously,
De Zwaan et al. also reported an improvement in depressive
symptoms after obesity surgery [25]. Psychological factors,
including changes in self-esteem, body satisfaction, and
weight-related stigmatization as well as biologic factors,
such as deactivation of proinflammatory states, normal-
ization of the hypothalamic-pituitary-adrena axis, and
improved insulin resistance, have been implicated in the
improvement of depressive symptoms following bariatric
surgery [26]. Additionally, the present results show that
patients with and without depressive symptoms have similar
postoperative weight reduction. Some centers consider
mood disorders to be a potential contraindication for
bariatric surgery, although their ability to negatively influ-
ence surgical outcomes has not been consistently proven
[27]. It should be noted that despite the high frequency of
preoperative depressive symptoms in this study, very few
patients were on antidepressants.

More than 10% of the participants of this study had NEQ
scores consistent with the diagnosis of NES. Previous
studies of bariatric surgery candidates reported NES rates
ranging from 8.9 to 42% [6,9,10]. This wide variability may
be related to the lack of uniformity of NES criteria,
especially in early publications [3]. In the present study,
there was an overall tendency for an improvement in NEQ
scores after bariatric surgery, although the number of
patients who met the cut-off for NES did not change
significantly (11.7% versus 10%). Previous investigations
on the longitudinal course of night eating symptoms after
bariatric surgery have been scarce. A retrospective study by
Rand et al. described a slight improvement in NES
prevalence from a preoperative 30.6% to 27% at 32 months
after bariatric surgery [6]. On a small prospective study,
Adami et al. were unable to demonstrate a significant
change in the frequency of NES when patients were
reassessed 3 years after bariatric surgery (7.9% and 6.3%,
respectively) [28]. Importantly, the present study shows that
night eating improvement after bariatric surgery seems to
occur mainly in patients with preoperative depressive
symptoms. Although the etiopathogenesis of NES has not
been satisfactorily clarified, biologic, behavioral, and psy-
chologic factors, including mood changes, all seem to play
a role [14,29,30].

Evidence indicates that a high proportion of patients with
NES show co-morbid depression [6,8,15], and it has been
recommended that patients with NES be routinely evaluated
for this condition [13]. In addition, therapeutic modalities,
such as cognitive behavioral therapy and selective serotonin
reuptake inhibitor, which have been reported to improve
symptoms of NES, are also effective for treating depression.
These observations appear to suggest that depressed mood
could be a relevant factor for the development of NES [31].
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Diagnostic and Statistical Manual of Mental Disorders,
which usually requires a structured clinical interview.

Conclusion

Patients submitted to bariatric surgery show an improve-
ment in depressive symptoms. Night eating symptoms
appear to decrease after bariatric surgery, predominantly
in individuals with preoperative depressive symptoms. This
reinforces the hypothesis of an association between mood
problems and night eating, both frequent in the obese.
Further prospective studies are warranted, using stand-
ardized diagnostic criteria and adequate methodology, to
characterize a possible causal relationship between these 2
conditions.

Disclosures

The authors have no commercial associations that might
be a conflict of interest in relation to this article.

Acknowledgements

Thisciane F. Pinto and Fernando H. A. Lopes were
recipients of scholarships from Coordenacdo de Aperfei-
coamento de Pessoal de Nivel Superior (CAPES), Brazil.
The authors thank Mr. Antonio Brazil Viana Junior for
technical assistance.

References

[1] Tanofsky-Kraff M, Yanovski SZ. Eating disorder or disordered
eating? Non-normative eating patterns in obese individuals. Obes Res
2004;12(9):1361-6.

[2] Stunkard AJ, Grace W], Wolff HG. The night-eating syndrome: a
pattern of food intake among certain obese patients. Am J Med
1955;19(1):78-86.

[3] Allison KC, Lundgren JD, O’Reardon JP, et al. Proposed diagnostic
criteria for night eating syndrome. Int J Eat Disord 2010;43(3):241-7.

[4] Striegel-Moore RH, Dohm FA, Hook JM, Schreiber GB, Crawford
PB, Daniels SR. Night eating syndrome in young adult women:
prevalence and correlates. Int J Eat Disord 2005;37(3):200-6.

[5] de Zwaan M, Miiller A, Allison KC, Brihler E, Hilbert A. Prevalence
and correlates of night eating in the German general population. PLoS
ONE 2014;9(5):€97667.

[6] Rand CS, Macgregor A, Stunkard AJ. The night eating syndrome in

the general population and among postoperative obesity surgery

patients. Int J Eat Disord 1998;22(1):65-9.

Powers PS, Perez A, Boyd F, Rosemurgy A. Eating pathology before

and after bariatric surgery: a prospective study. Int J Eat Disord

1999;25(3):293-300.

Allison KC, Wadden TA, Sarwer DB, et al. Night eating syndrome

and binge eating disorder among persons seeking bariatric surgery:

prevalence and related features. Obesity (Silver Spring) 2006;14

(Suppl):77 S-82 S.

[9] Allison KC, Grilo CM, Masheb RM, Stunkard AJ. Binge eating
disorder and night eating syndrome: a comparative study of disor-
dered eating. J Consult Clin Psychol 2005;73(6):1107.

[10] Hsu L, Betancourt S, Sullivan SP. Eating disturbances before and

after vertical banded gastroplasty: a pilot study. Int J Eat Disord
1998;19(1):23-34.

[7

—

[8

—

[11] Marshall HM, Allison KC, O’Reardon JP, Birketvedt G, Stunkard
AlJ. Night eating syndrome among nonobese persons. Int J Eat Disord
2004;35(2):217-22.

[12] Gluck ME, Geliebter A, Satov T. Night eating syndrome is
associated with depression, low self-esteem, reduced daytime hunger,
and less weight loss in obese outpatients. Obes Res 2001;9(4):
264-267.

[13] Kucukgoncu S, Tek C, Bestepe E, Musket C, Guloksuz S. Clinical
features of night eating syndrome among depressed patients. Eur Eat
Disord Rev 2014;22(2):102-8.

[14] Birketvedt GS, Florholmen J, Sundsfjord J, et al. Behavioral and
neuroendocrine characteristics of the night-eating syndrome. JAMA
1999;282(7):657-63.

[15] de Zwaan M, Roerig DB, Crosby RD, Karaz S, Mitchell JE.
Nighttime eating: a descriptive study. Int J Eat Disord 2006;39
(3):224-32.

[16] Boseck JJ, Engel SG, Allison KC, Crosby RD, Mitchell JE, de
Zwaan M. The application of ecological momentary assessment to the
study of night eating. Int J Eat Disord 2007;40(3):271-6.

[17] Pinto TF SF, Bruin VM, Bruin PF. Night eating syndrome:how to
treat it? Rev Assoc Med Bras (1992). 2015;62(7):701-7.

[18] Colles S, Dixon J, O'Brien P. Night eating syndrome and nocturnal
snacking: association with obesity, binge eating and psychological
distress. Int J Obes (Lond) 2007;31(11):1722-30.

[19] Colles SL, Dixon JB. Night eating syndrome: impact on bariatric
surgery. Obes Surg 2006;16(7):811-20.

[20] fe Zwaan M, Marschollek M, Allison KC. The night eating syndrome
(NES) in bariatric surgery patients. Eur Eat Disord Rev 2015;23
(6):426-34.

[21] Allison KC, Lundgren JD, O’Reardon JP, et al. The Night Eating
Questionnaire (NEQ): psychometric properties of a measure of
severity of the night eating syndrome. Eat Behav 2008;9(1):
62-72.

[22] Dantas GM, Pinto TF, Pereira EDB, Montenegro RM Jr, Bruin VMS,
Bruin PFC. Validation of a new Brazilian version of the “Night
Eating Questionnaire”. Sleep Sci 2012;5(1):7-13.

[23] Gould J. A psychometric investigation of the standard and short
form Beck Depression Inventory. Psychol Rep 1982;51(3 Pt 2):
1167-1170.

[24] Furlanetto LM, Mendlowicz MV, Romildo Bueno J. The validity of
the Beck Depression Inventory-Short Form as a screening and
diagnostic instrument for moderate and severe depression in medical
inpatients. J Affect Disord 2005;86(1):87-91.

[25] de Zwaan M, Enderle J, Wagner S, et al. Anxiety and depression in
bariatric surgery patients: a prospective, follow-up study using
structured clinical interviews. J Affect Disord 2011;133(1-2):61-8.

[26] Switzer NJ, Debru E, Church N, Mitchell P, Gill R. The impact of
bariatric surgery on depression: a review. Curr Cardiovasc Risk Rep
2016;10(3):1-5.

[27] Rutledge T, Adler S, Friedman R. A prospective assessment of
psychosocial factors among bariatric versus non-bariatric surgery
candidates. Obes Surg 2011;21(10):1570-9.

[28] Adami GF, Meneghelli A, Scopinaro N. Night eating and binge
eating disorder in obese patients. Int J Eat Disord 1999;25(3):335-8.

[29] Allison KC, Lundgren JD, Moore RH, O’Reardon JP, Stunkard AJ.
Cognitive behavior therapy for night eating syndrome: a pilot study.
Am J Psychother 2010;64(1):91-106.

[30] O’Reardon JP, Ringel BL, Dinges DF, et al. Circadian eating and
sleeping patterns in the night eating syndrome. Obes Res 2004;12(11):
1789-1796.

[31] Stunkard AJ, Allison KC. Two forms of disordered eating in obesity:
binge eating and night eating. Int J Obes Relat Metab Disord 2003;27
(1):1-12.

[32] Anderson DA, Engel SG, Crosby RD. Conceptual issues related to
the assessment of eating behavior, mood, and sleep in night eating



1062

[33]

T. Ferreira Pinto et al. / Surgery for Obesity and Related Diseases 13 (2017) 1057—1062

syndrome. In: Lundgren JD, Allison KC, Stunkard AJ, eds. Night
eating syndrome: research, assessment, and treatment. New York:
Guilford Press; 2012. p. 179-96.

Dawes AJ, Maggard-Gibbons M, Maher AR, et al. Mental health
conditions among patients seeking and undergoing bariatric surgery: a
meta-analysis. JAMA 2016;315(2):150-63.

[34] Rein AK, Miihlhans B, de Zwaan M. Nocturnal eating in obese
patients prior to bariatric surgery. Psychother Psychosom Med
Psychol 2007;57(11):442-7.

[35] Harb A, Levandovski R, Oliveira C, et al. Night eating patterns and
chronotypes: A correlation with binge eating behaviors. Psychiatry
Res 2012;200(2-3):489-93.



	Effects of bariatric surgery on night eating and depressive symptoms: a prospective study
	Methods
	Data analysis

	Results
	Discussion
	Conclusion
	Disclosures
	Acknowledgements
	References




