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Abstract

Purpose: Post-operative loss-of-control [LOC]-eating is a negative prognostic indicator for long-

term outcomes following bariatric surgery. Emerging research suggests that night eating might 

also be associated with poorer post-operative outcomes. This study examined the co-occurrence 

and clinical features of night eating in patients with LOC-eating following bariatric surgery.

Method: Participants were 131 adults who sought treatment for eating/weight concerns six 

months following sleeve gastrectomy. The Eating Disorder Examination (EDE) interview 

(Bariatric-Surgery-Version) assessed LOC-eating, regular night eating (at least weekly), and 

eating-disorder psychopathology. Participants completed the Night Eating Questionnaire (NEQ), 

Beck Depression Inventory (BDI-II), and the Pittsburgh Sleep Quality Index (PSQI).

Results: Approximately 15% met screening criteria for night eating syndrome based on the 

NEQ. Greater NEQ scores were associated significantly with race, lower percent total weight 

loss (%TWL), and greater EDE, BDI-II, and PSQI scores. Similar results were observed when 

comparing groups with regular night eating (21.4%) versus without (78.6%); adjusting for race 

and %TWL revealed similar findings.

Discussion: In post-bariatric patients with LOC-eating, 15% likely had night eating syndrome 

and 21.4% engaged in regular night-eating behavior. The co-occurrence of LOC-eating and regular 

night eating following sleeve gastrectomy may represent a more severe subgroup with elevated 

psychopathology, poorer sleep and %TWL.
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Introduction

Night Eating Syndrome (NES), now included in the Diagnostic and Statistical Manual of 
Mental Disorders – Fifth Edition (DSM-5) as an “other specified feeding or eating disorder,” 

is defined by recurrent episodes of nocturnal eating after awakening from sleep and/or by 
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excessive (>25% daily calorie intake) evening food consumption [1]. This inclusion, as well 

as formal diagnostic criteria proposed by a workgroup [2], has helped standardize NES 

for research and clinical practice. Theorized to be a combination of disordered eating, 

sleep, and mood [3], a core feature of this psychopathology involves a distressing or 

impairing shift in eating and sleeping circadian patterns involving evening hyperphagia 

and nocturnal (or night) eating episode(s) [2]. Night eating is also associated strongly with 

binge-eating disorder [4] although research has documented important distinctions [5]. The 

rate of NES appears higher among patients seeking bariatric surgery at 2-20% [6] relative 

to the general population, 1.1-1.5% [7]. Research on NES and bariatric surgery is relatively 

scarce; however, available data suggest that, similar to findings based on non-surgical weight 

loss study groups [8, 9], night eating is associated with other forms of disordered eating 

including loss of control [LOC] eating [10, 11] pre- and post-bariatric surgery [8, 9]. While 

the severity of both behaviors tends to decrease acutely post-surgery, research suggests a 

significant long-term increase, beginning approximately one year after surgery [11, 12].

Both night eating and LOC-eating have emerged as contributing factors to poorer post-

operative outcomes [11–15]; however, fewer studies have examined the presence of NES 

before and after surgery. Available research suggests that up to 6% of biliopancreatic 

diversion patients [16] and 8% of laparoscopic gastric band patients [17] experience 

continued or new onset NES after surgery [16, 17]. These studies, however, employed earlier 

definitions of NES [18] and examined patients who had undergone bariatric surgeries that 

are no longer commonly used. Whether findings generalize to other commonly performed 

bariatric surgeries [19, 20], including sleeve gastrectomy, is unknown.

Taken together, little is known about the presentation of night eating behaviors and 

co-occurring eating-disorder psychopathology among post-operative bariatric patients. On 

their own, the symptoms of NES and LOC-eating may represent a harbinger for weight 

re-gain; co-occurring night eating and LOC eating behaviors might also yield increased 

psychological burden and influence global outcomes. For instance, compared to individuals 

seeking bariatric surgery without any disordered-eating symptoms, those with co-morbid 

NES and binge-eating disorder endorsed higher likelihood of eating when not physically 

hungry as well as greater emotional eating and food addiction symptoms [21]. Thus, 

this study examined the co-occurrence of night eating behaviors and NES in patients 

with LOC-eating following bariatric surgery and examined whether the co-occurrence of 

night eating represents a marker for poorer functioning and outcomes. We hypothesized 

that the co-occurrence of night eating and LOC-eating would be associated with greater 

psychopathology and less weight loss.

Methods

Participants

Participants were 131 adults seeking treatment for eating/weight concerns approximately six 

months (M = 6.34; SD = 1.54; range: 4-9 months) following sleeve gastrectomy surgery. 

All participants were recruited from the Yale Bariatric/Gastrointestinal Surgery Center 

of Excellence either by direct referral or by mailings or flyers soliciting patients with 

postoperative eating concerns. All research assessments were conducted independently from 
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the bariatric clinical program as part of a research study. The study was conducted at a 

research program located at an academic medical institution (separate from the bariatric 

surgical center). Inclusion criteria included ages 18 to 65 and regular LOC-eating (defined 

as feeling unable to stop or control an eating episode at least once weekly regardless 

of the quantity consumed). Exclusion criteria were minimal to enhance generalizability 

and included medications known to effectively influence eating or weight, substance 

dependence, or severe psychiatric illness requiring acute care. This investigation received 

approval from the university Institutional Review Board and all participants provided written 

informed consent.

Participants were predominately female (n= 111, 84.7%) and reported a diverse range of 

racial backgrounds (50.4% identified as White, Not Hispanic; 34.4% identified as Black 

or African American; 14% identified as Latino or Hispanic; remaining were “Other”). 

Participants had an average age of 45.5 (SD = 10.9) and BMI of 37.6 kg/m2 (SD = 7.1), and 

19.3 (SD = 7.1) percent total weight loss (%TWL).

Procedures and assessments

Participants were assessed by doctoral-level clinicians with advanced training in eating and 

weight disorders and completed a battery of self-report measures.

Lifetime binge-eating disorder.—The Mini International Neuropsychiatric Interview 

version 7.0 for DSM-5 was used to assess lifetime binge-eating disorder at any time before 

undergoing bariatric surgery.

Weight Variables.—Pre-surgical BMI, post-surgery BMI, and %TWL were calculated 

using measured variables. Height and pre-surgical weight were obtained from the bariatric 

center’s medical record and post-operative weight was collected at the initial study visit 

using a high-capacity digital scale. %TWL was computed as follows: [(Pre-Operative 

Weight) – (Postoperative Weight)]/[(Pre-Operative Weight)]*100.

Eating Disorder Examination (EDE) - Bariatric Surgery Version, a semi-structured 

interview adapted for bariatric surgery patients [22, 23] assesses eating-disorder 

psychopathology and behaviors. For the present study, the alternative three-scale structure 

of the EDE (Restraint, Overvaluation, Dissatisfaction) was used. Recent data supports this 

alternative factor structure, which demonstrated superior psychometric properties in non-

clinical and clinical samples [24, 25] including bariatric surgery [26]. Subscales on the EDE 

range from 0 to 6, with higher scores indicative of greater severity. Frequency of LOC-eating 

episodes, irrespective of the amount of food consumed, over the prior 28 days was assessed. 

Frequency of night eating episodes, which required waking up during the night, eating, and 

returning to sleep, during the prior 28 days was also assessed.

Night Eating Questionnaire (NEQ) is a 24-item self-report measure which assesses both 

a dimensional score of night eating (range = 0-52) and categorical cut-points “suggestive” 

(≥ 25) or “strongly suggestive” (≥30) of NES. Items are assessed on a 5-point Likert scale, 

the sum of which yields a NEQ total score; higher scores are indicative of greater frequency 
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of night-eating behaviors [27]. The NEQ has adequate psychometric properties [27] and has 

been used in the bariatric literature [10, 11].

The Beck Depression Inventory-Second Edition (BDI-II), often used at bariatric clinics 

and in bariatric clinical research, is a widely used 21-item self-report measure which 

assesses current depressive symptomatology during the prior two weeks [28]. Scores range 

from 0-63; higher scores are indicative of greater depressive symptomatology. Scores of 

0-13 suggest minimal depression, 14-19 mild, 20-28 moderate, and 29-63 severe.

Pittsburgh Sleep Quality Index (PSQI) is a widely used 19-item self-report measure which 

assesses sleep quality during the prior month [29]. The PSQI generates a global score 

ranging from 0 to 21; scores greater than five are indicative of poor sleep quality.

Statistical Analyses

Data were analyzed using SPSS 24.0. Normality was inspected prior to analyses and 

a log transformation was used to adjust the skewness of the LOC-eating frequency 

variable. Partial correlations adjusting for %TWL and race were conducted to examine the 

relationship between the NEQ total score and eating-disorder psychopathology (frequency 

of LOC-eating episodes, EDE subscales), depressive symptoms (BDI-II), and sleep quality 

(PSQI). Regular night-eating was operationalized as endorsing night eating at least once 

weekly during the past 28 days based on the EDE. Independent samples t-tests examined 

mean differences in psychosocial and weight variables between the two groups with and 

without regular night eating. A series of analyses of covariance (ANCOVA) were conducted 

to compare differences between groups with and without regular night eating while adjusting 

for %TWL and race. Cohen’s d was used as an effect-size measure when comparing two 

groups. Because Cohen’s d is not appropriate when covariates are used, partial eta-squared 

(ηp
2) was calculated to estimate the effect size when covariates were used. For Cohen’s d, 

values are considered small at .20, medium at .60, and large at .80. For partial eta-squared, 

values are considered small at .01, medium at .06, and large at .14 [30].

Results

Of the overall participant group with NEQ data (n = 131), 19 worked night shift and thus 

were excluded from the NEQ screen, thus yielding n=112 for the present analyses). Of these, 

n = 17 (15.2%) exceeded the NES threshold, with n = 7 (6.3%) exceeding the threshold 

for “suggestive” NES” and n = 10 (8.9%) exceeding the threshold for “strongly suggestive” 

NES”; n = 95 (84.8%) would not likely meet NES criteria based on the NEQ. When 

examining the frequency of night-eating behavior based on the EDE (n = 131), however, 

n = 41 (31.3%) reported at least one night-eating episode over the prior 28 days. Regular 

night eating behavior, defined as at least one night-eating episode per week, was met by n = 

28 (21.4%) of the study group. The mean number of night-eating episodes during the prior 

month was 2.88 (SD = 6.11) with a range of 0 to 28.

Table 1 summarizes demographic and weight variables by regular night eating status. The 

two study groups with and without regular night eating did not differ significantly in time 

since surgery, age, sex, pre- or post-surgical BMI, BMI change, or pre-surgical binge-eating 

Ivezaj et al. Page 4

Eat Weight Disord. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



disorder; however, the two groups differed significantly in %TWL and race. Specifically, the 

group with regular night eating had a lower %TWL than the group without regular night 

eating, and a significantly greater proportion of Non-White (67.9%) versus White (32.1%) 

participants engaged in regular night eating (p=.033).

Table 2 summarizes the partial correlations adjusting for race and %TWL between the NEQ 

total score and the relevant clinical measures. NEQ scores were correlated significantly 

with greater LOC-eating episodes and higher EDE Overvaluation, EDE Dissatisfaction, 

BDI-II, and PSQI scores, but not with EDE Restraint. Table 2 also includes the means 

and standard deviations of eating-disorder psychopathology, BDI-II, and PSQI overall and 

by group (participants with and without regular night eating behavior). Compared to those 

without regular night eating, the group with regular night eating reported significantly 

greater EDE Overvaluation, EDE Dissatisfaction, NEQ, BDI-II, and PSQI scores, as 

well as greater frequency of LOC-eating and less %TWL. No group differences in EDE 

Restraint scores were observed. Effect sizes based on Cohen’s d were medium for the 

eating-disorder variables and strong for BDI-II and PSQI. ANCOVAs included race and 

%TWL as covariates given the significant group differences in these variables based on night 

eating status. Adjusting for race and %TWL revealed a similar pattern of findings without 

attenuation of most effects, although the effects for EDE Overvaluation and LOC-eating 

frequency were attenuated from medium to small effects.

Discussion

Among adults seeking treatment for eating and weight concerns and experiencing recurrent 

LOC-eating six months following bariatric surgery, roughly 15% also reported symptoms 

suggestive of NES [1]. Specifically, 6.3% had scores suggestive of NES while 8.9% 

had scores strongly suggestive of NES based on the NEQ recommended cut-points. 

Greater night-eating scores were associated significantly with elevated eating-disorder 

psychopathology, depressive symptomatology, and poorer sleep quality. Examining night-

eating behavior based on frequency over the past 28 days, however, captured a larger number 

of individuals with some night eating. Specifically, 31.3% reported at least one night-eating 

episode over the prior 28 days, while 21.4% reported regular night eating, defined as 

engaging in night eating at least once weekly during the prior 28 days. Notably, compared 

to those without regular night eating, the group with co-occurring LOC eating and regular 

night eating were significantly more likely to identify as Non-White and report significantly 

greater frequency of LOC-eating episodes, greater eating-disorder psychopathology and 

depressive symptoms, and poorer sleep quality and %TWL by six months following surgery. 

Our rates of night eating among individuals with LOC eating after sleeve gastrectomy 

are considerably higher than evening hyperphagia observed one year after gastric bypass 

(2%) [15] and night eating after lap band (7.8%) [17]. Different definitions and surgical 

procedures may have accounted for some of these discrepancies across previous studies; 

however, it appears night eating might be more common in treatment-seeking patients 

with eating/weight concerns six months after sleeve gastrectomy, which is consistent 

with findings that NES and binge-eating disorder are highly co-morbid in non-bariatric 

samples [4]. Our overall findings also mirror those previously reported for the frequency 
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and significance of regular night eating in a clinical sample of patients with binge-eating 

disorder [31].

Large effects were observed for night eating group differences in depressive symptoms and 

sleep quality, even after adjusting for %TWL and race. Indeed, depressive scores neared 

the “moderate” range for the regular night eating group versus the “mild” range for the 

group without regular night eating, representing clinically meaningful group differences 

in depressive symptomatology. Further, while both groups reported poor sleep quality, 

the group with co-occurring regular night eating and LOC-eating reported significantly 

diminished sleep quality compared to those with LOC-eating alone. While poor sleep quality 

impedes weight control efforts [32], more research is needed to understand the relationship 

between poor sleep and night-eating behavior. For example, whether night eating is used to 

attain sleep, to placate the urge to eat, or to ease difficult physical or emotional states while 

attempting to sleep is unclear among this patient group.

Several clinical implications are offered based on the present findings. First, LOC-eating is 

not a criterion of NES, but the relationship between the two is well documented [10, 11, 33]. 

Thus, both LOC-eating and night eating should be assessed when bariatric patients present 

with eating or weight concerns in the post-operative period. The NEQ is a well-established 

self-report measure available to screen for NES, although the psychometric properties of 

the NEQ has not been examined in the post-operative bariatric population. Further, if health 

care providers are limited by time constraints and are unable to screen using the 24-item 

NEQ, bariatric clinics might consider assessing night eating by asking the one behavioral 

item from the EDE interview used in the present study (i.e., what is the frequency of night 

eating behavior (defined as waking up in the middle of the night, eating, and returning to 

sleep) during the previous 28 days). Relative to the NEQ, this one EDE item captured a 

larger number of individuals with meaningful differences in psychopathology and weight 

loss by six months post-surgery. Thus, screening for both frequency of night-eating and 

LOC-eating behavior might capture an important subgroup struggling with broad levels of 

impairment post-surgery. Second, understanding the function of night eating might have 

important implications for determining treatment recommendations. For instance, night 

eating treatment might be warranted (e.g., [34] whereas cognitive-behavioral therapy for 

insomnia (known as CBT-I) might be an optimal first-line treatment when sleep is the 

primary disturbance [35]. Third, better understanding of the interrelationships of LOC eating 

and night eating with mood and sleep is warranted in this patient group. Fourth, meal 

timing/structure may be an integral treatment target for post-bariatric patients struggling 

with LOC-eating and night eating. Structured eating and meal timing is one of the core 

tenets of cognitive behavioral therapy for LOC-eating. Relatedly, meal timing appears to 

be associated with weight loss response among bariatric patients. One study found that 

participants who ate their main meal after 3 pm were more likely to have a poorer weight 

loss response up to 6 years post-surgery [36]. Finally, early identification of both night 

eating and LOC-eating across racial groups is warranted at bariatric follow-up assessments. 

Because eating disorders often go undetected in general and often untreated, and particularly 

among racial minority groups [37–39], we emphasize the need for assessment of these 

behaviors across all individuals presenting with eating and weight concerns.
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Strengths and limitations are noted as context for interpreting the findings. Participants 

were assessed with well-established measures for all variables of interest. Nonetheless, 

it is important to note that participants in this study were seeking treatment for eating 

and weight concerns about six months following one form of bariatric surgery (sleeve 

gastrectomy); thus, our findings may not generalize to non-treatment-seeking individuals 

or to individuals who undergo other forms of bariatric surgery. In addition, our findings 

are based on cross-sectional data approximately 6 months after surgery; prospective studies 

could help clarify the prognostic significance of co-occurring LOC-eating and night eating. 

Future research could examine the prognostic significance of pre-surgical variables on 

post-surgical eating behaviors such as loss-of-control eating and night eating as well as on 

associated psychological domains such as mood. Much of the literature to date, however, 

has suggested that while eating behaviors and mood variables are quite salient and clinically 

significant pre-surgically, that they have less prognostic significance than do post-surgical 

re-evaluations of disordered eating and mood disturbances (14, 40, 41).

Conclusion

In post-operative sleeve gastrectomy patients with recurrent LOC-eating, approximately 

15% had scores suggestive of NES, 31.3% reported any night eating, and 21.4% reported 

regular night eating behavior defined as at least once weekly during the past month. A 

significantly greater proportion of Non-White patients reported regular night eating than 

White patients. The regular night eating group also reported significantly greater frequency 

of LOC-eating behaviors, greater eating-disorder psychopathology, greater depressive 

symptoms, poorer sleep quality, and poorer %TWL by six months following surgery. Future 

research is needed to elucidate the relationship between night eating and LOC-eating and to 

identify individuals at risk for these disordered eating behaviors after bariatric surgery.

Acknowledgments

This research was supported, in part, by NIH grant R01 DK098492 and K23 DK115893 and UL1 TR001863. The 
authors report no conflicts of interest. Outside the submitted work, Dr. Ivezaj reports broader interests including 
honoraria for journal editorial roles and lectures, and Dr. Grilo reports grants from National Institutes of Health, 
honoraria for CME lectures, and book royalties from Guilford Press and Taylor and Francis Publishing.

References

1. American Psychiatric Association (2013) Diagnostic and statistical manual of mental disorders (5th 
ed.). American Psychiatric Publishing, Arlington VA

2. Allison KC, Lundgren JD, O’Reardon JP, et al. (2010) Proposed diagnostic criteria for night eating 
syndrome. Int J Eat Disord 43:241–247. [PubMed: 19378289] 

3. Stunkard AJ, Grace WJ, Wolff HG (1955) The night-eating syndrome; a pattern of food intake 
among certain obese patients. Am J Med 19(1):78–86. [PubMed: 14388031] 

4. Vander Wal JS (2012) Night eating syndrome: A critical review of the literature. Clin Psychol Rev 
32:49–59. [PubMed: 22142838] 

5. Allison KC, Grilo CM, Masheb RM, Stunkard AJ (2005) Binge eating disorder and night eating 
syndrome: a comparative study of disordered eating. J Consult Clin Psychol 73(6):1107–15. 
[PubMed: 16392984] 

6. de Zwaan MM, Marschollek M, Allison KC (2015) The Night Eating Syndrome (NES) in Bariatric 
Surgery Patients. Eur Eat Disord Rev 23(6):426–34. [PubMed: 26395455] 

Ivezaj et al. Page 7

Eat Weight Disord. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



7. Kucukgoncu S, Midura M, Tek C (2015) Optimal management of night eating syndrome: challenges 
and solutions. Neuropsychiatr Dis Treat 11:751–60. [PubMed: 25834450] 

8. Colles SL, Dixon JB, O’Brien PE (2007) Night eating syndrome and nocturnal snacking: association 
with obesity, binge eating and psychological distress. Int J Obes (Lond) 31(11):1722–30. [PubMed: 
17579633] 

9. McCuen-Wurst C, Ruggieri M, Allison KC (2018) Disordered eating and obesity: associations 
between binge-eating disorder, night-eating syndrome, and weight-related comorbidities. Ann N Y 
Acad Sci 1411(1):96–105. [PubMed: 29044551] 

10. Royal S, Wnuk S, Warwick K, Hawa R, Sockalingam S (2015) Night eating and loss of control 
over eating in bariatric surgery candidates. J Clin Psychol Med Settings 22(1):14–9. [PubMed: 
25450651] 

11. Nasirzadeh Y, Kantarovich K, Wnuk S, et al. (2018) Binge Eating, Loss of Control over 
Eating, Emotional Eating, and Night Eating After Bariatric Surgery: Results from the Toronto 
Bari-PSYCH Cohort Study. Obes Surg 28(7):2032–2039. [PubMed: 29411241] 

12. Conceicao EM, Mitchell JE, Pinto-Bastos A, et al. (2017) Stability of problematic eating behaviors 
and weight loss trajectories after bariatric surgery: a longitudinal observational study. Surg Obes 
Relat Dis 13(6):1063–1070. [PubMed: 28209532] 

13. Meany GE, Conceicao EM, Mitchell JE (2014) Binge eating, binge eating disorder and loss of 
control eating: effects on weight outcomes after bariatric surgery. Eur Eat Disord Rev 22(2):87–91. 
[PubMed: 24347539] 

14. White MA, Kalarchian MA, Masheb RM, Marcus MD, Grilo CM (2010) Loss of control over 
eating predicts outcomes in bariatric surgery patients: a prospective, 24-month follow-up study. J 
Clin Psychiatry 71(2):175–84. [PubMed: 19852902] 

15. Devlin MJ, King WC, Kalarchian MA, et al. (2018) Eating pathology and associations with 
long-term changes in weight and quality of life in the longitudinal assessment of bariatric surgery 
study. Int J Eat Disord 51(12):1322–1330. [PubMed: 30520527] 

16. Adami GF, Meneghelli A, Scopinaro N (1999) Night eating and binge eating disorder in obese 
patients. Int J Eat Disord 25(3):335–8. [PubMed: 10191999] 

17. Colles SL, Dixon JB, O’Brien PE (2008) Grazing and loss of control related to eating: two 
high-risk factors following bariatric surgery. Obesity (Silver Spring), 16(3):615–22. [PubMed: 
18239603] 

18. Stunkard A, Berkowitz R, Wadden t, Tanrikut C, Reiss E, Young L (1996) Binge eating disorder 
and the night-eating syndrome. Int J Obes Relat Metab Disord 20(1):1–6.

19. Spaniolas K, Kasten KR, Brinkley J, et al. (2015) The Changing Bariatric Surgery Landscape in 
the USA. Obes Surg 25(8):1544–6. [PubMed: 26072171] 

20. Ozsoy Z, Demir E (2018) Which Bariatric Procedure Is the Most Popular in the World? A 
Bibliometric Comparison. Obes Surg 28(8):2339–2352. [PubMed: 29512038] 

21. Baldofski S, Tigges W, Herbig B, et al. (2015) Nonnormative eating behavior and psychopathology 
in prebariatric patients with binge-eating disorder and night eating syndrome. Surg Obes Relat Dis 
11(3): 621–6. [PubMed: 25887494] 

22. de Zwaan M, Hilbert A, Swan-Kremeier L, et al. (2010) Comprehensive interview assessment of 
eating behavior 18-35 months after gastric bypass surgery for morbid obesity. Surg Obes Relat Dis 
6(1):79–85. [PubMed: 19837012] 

23. Fairburn CG, Terence Wilson G (1993) The eating disorder examination, in Binge eating: Nature, 
assessment, and treatment (12th ed.), Fairburn CGW, T. G, Editor. Guilford Press: New York. pp. 
317–356.

24. Grilo CM, Crosby RD, Peterson CB, et al. (2010) Factor structure of the eating disorder 
examination interview in patients with binge-eating disorder. Obesity (Silver Spring) 18(5):977–
81. [PubMed: 19798064] 

25. Grilo CM, Reas DL, Hopwood CJ, Crosby RD (2015) Factor structure and construct validity of 
the Eating Disorder Examination-Questionnaire in college students: further support for a modified 
brief version. Int J Eat Disord 48(3):284–9. [PubMed: 25346071] 

Ivezaj et al. Page 8

Eat Weight Disord. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



26. Grilo CM, Henderson KE, Bell RL, Crosby RD (2013) Eating disorder examination-questionnaire 
factor structure and construct validity in bariatric surgery candidates. Obes Surg 23(5): 657–62. 
[PubMed: 23229951] 

27. Allison KC, Lundgren JD, O’Reardon JP, et al. (2008) The Night Eating Questionnaire (NEQ): 
psychometric properties of a measure of severity of the Night Eating Syndrome. Eat Behav 
9(1):62–72. [PubMed: 18167324] 

28. Beck AT, Steer RA, Brown GK (1996) Beck depression inventory-second edition manual. 
Psychological Corporation, San Antonio

29. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ (1989) The Pittsburgh Sleep 
Quality Index: a new instrument for psychiatric practice and research. Psychiatry Res 28(2):193–
213. [PubMed: 2748771] 

30. Cohen J (1988) Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Lawrence Erlbaum 
Associates, Publishers, New York, NY

31. Grilo CM, Masheb RM (2004) Night-time eating in men and women with binge eating disorder. 
Behav Res Ther 42(4):397–407. [PubMed: 14998734] 

32. Nedeltcheva AV, Kilkus JM, Imperial J, et al. (2010) Insufficient sleep undermines dietary efforts 
to reduce adiposity. Ann Intern Med 153(7):435–41. [PubMed: 20921542] 

33. Cleator J, Judd P, James M, Abbott J, Sutton CJ, Wilding JPH (2014) Characteristics and 
perspectives of night-eating behaviour in a severely obese population. Clin Obes 4(1):30–8. 
[PubMed: 25425130] 

34. Allison KC, Lundgren JD, Moore RH, O’Reardon JP, Stunkard AJ (2010) Cognitive behavior 
therapy for night eating syndrome: a pilot study. Am J Psychother 64:91–106. [PubMed: 
20405767] 

35. Wu JQ, Appleman ER, Salazar RD, Ong JC (2015) Cognitive Behavioral Therapy for Insomnia 
Comorbid With Psychiatric and Medical Conditions: A Meta-analysis. JAMA Intern Med 
175(9)::1461–72. [PubMed: 26147487] 

36. Ruiz-Lozano T, Vidal J, de Hollanda A, Scheer FAJL, Garaulet M, Izquierdo-Pulido M (2016) 
Timing of food intake is associated with weight loss evolution in severe obese patients after 
bariatric surgery. Clin Nutr 35(6):1308–1314. [PubMed: 26948400] 

37. Cachelin FM, Striegel-Moore RH (2006) Help seeking and barriers to treatment in a community 
sample of Mexican American and European American women with eating disorders. Int J Eat 
Disord 39(2):154–61. [PubMed: 16252278] 

38. Marques L, Alegria M, Becker AE, et al. (2011) Comparative prevalence, correlates of impairment, 
and service utilization for eating disorders across US ethnic groups: Implications for reducing 
ethnic disparities in health care access for eating disorders. Int J Eat Disord 44(5):412–20. 
[PubMed: 20665700] 

39. Coffino JA, Udo T, Grilo CM (2019) Rates of Help-Seeking in US Adults With Lifetime DSM-5 
Eating Disorders: Prevalence Across Diagnoses and Differences by Sex and Ethnicity/Race. Mayo 
Clin Proc 94(8):1415–1426. [PubMed: 31324401] 

40. White MA, Masheb RM, Rothschild BS, Burke-Martindale CH, Grilo CM (2006) The prognostic 
significance of regular binge eating in extremely obese gastric bypass patients: 12-month 
postoperative outcomes. J Clin Psychology 67(12):1928.

41. White MA, Kalarchian MA, Levine MD, Masheb RM, Marcus MD, Grilo CM (2015) Prognostic 
significance of depressive symptoms on weight loss and psychosocial outcomes following gastric 
bypass surgery: a prospective 24-month follow-up study. Obes Surg 25(10):1909–1916. [PubMed: 
25720515] 

Ivezaj et al. Page 9

Eat Weight Disord. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



What is already known on this subject?

Bariatric surgery is currently the most effective treatment for obesity; however, outcomes 

are variable. Post-operative loss-of-control eating is a negative prognostic indicator for 

long-term outcomes following bariatric surgery. Emerging research suggests that night 

eating might also be associated with poorer post-operative outcomes.

What this study adds:

In post-bariatric patients with loss-of-control eating, night eating is common. 

Approximately 15% likely had night eating syndrome and 21.4% engaged in regular 

night-eating behavior. The co-occurrence of loss-of-control eating and regular night 

eating following sleeve gastrectomy may represent a more severe subgroup with elevated 

psychopathology, poorer sleep and percent total weight loss.
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