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ARTICLE INFO ABSTRACT

Handling Editor: Dr A Mantovani Background and aims: Night Eating Syndrome (NES) is a disordered eating pattern characterized by evening
hyperphagia and nocturnal eating episodes. While NES has been extensively studied in obese and psychiatric
populations, its presence in liver transplant (LT) recipients remains unexplored. Hence, we aimed to assess NES
prevalence in a real-life cohort of LT recipients with type 2 diabetes and/or overweight or obesity.

Methods and results: The Night Eating Questionnaire (NEQ) was administered to 101 LT recipients attending a
nutritional-metabolic outpatient clinic, and clinical data were collected. Inclusion criteria were age >18 years,
liver transplantation, and presence of type 2 diabetes and/or BMI >25 kg/m? Patients with recent psychiatric
diagnoses or unstable psychotropic medication were excluded.

NES was identified in 5 % of participants. Obesity was significantly associated with nocturnal awakenings un-
related to urination (p = 0.008). NES symptoms such as insomnia, evening eating urges, and depressive mood
were also reported by a substantial subset of patients.

Conclusions: NES is present among LT recipients and appears more prevalent in those with obesity and disrupted
sleep patterns. Given the metabolic and psychological vulnerability of this population, NES may represent an
under recognized barrier to optimal post-transplant care. These findings support incorporating psycho-
nutritional screening tools in transplant follow-up protocols.
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1. Introduction

Despite advancements in medicine, liver transplantation remains the
only definitive therapeutic option for patients with acute or chronic end-
stage liver disease and hepatocellular carcinoma. Post-transplant sur-
vival has significantly improved over the years, currently reaching 96 %
at 1 year and 52 % at 20 years. Between 1988 and 2000, there were
significant improvements in survival rates for liver transplant recipients.
However, in the following decades, these outcomes have remained
relatively stable. This stability indicates that, despite ongoing ad-
vancements in immunosuppressive therapy and post-operative care,
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improvements in patient survival beyond the first year after trans-
plantation have been modest. Liver transplant recipients experience
cardiovascular, infectious, and oncological events more frequently than
the general population, and these complications continue to be the
leading causes of late mortality among these patients [1].
Cardiovascular diseases and cancer are now the leading causes of
long-term mortality in liver transplant recipients [2,3], with key modi-
fiable risk factors including diabetes, hypertension, obesity and dysli-
pidemia, conditions whose incidence increases after transplantation [4].
Evidence suggests that these risk factors can be significantly reduced
through weight loss, particularly via Mediterranean dietary patterns [5,
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6].

However, there is no clear consensus on how to promote sustainable
weight loss in transplant recipients, nor on how to support long-term
lifestyle changes. Canadian guidelines emphasize the need for a holis-
tic approach, including an understanding of patients’ psychosocial
context and their relationship with food [7]. This is relevant given the
known link between restrictive diets and eating disorders (EDs).
Although no single study has demonstrated a direct causal link,
restrictive eating is associated with a higher risk of ED onset, particu-
larly when combined with psychological and sociocultural vulnerability
[8,9].

Eating behavior disturbances have been previously observed in liver
transplant recipients [10]. Notably, individuals engaging in restrictive
eating for weight control show a higher prevalence of Night Eating
Syndrome (NES) [11]. NES is a disorder of circadian-delayed food intake
that behaviorally manifests as evening hyperphagia (EH) (>25 % of total
daily food intake after dinner) and/or nocturnal food ingestion (NI)
(>2/week), with preserved circadian sleep patterns [12,13].

The prevalence of NES has been reported to be 1-1.5 % in the general
population compared to the reported 6-16 % observed in patients un-
dergoing weight reduction programs [14,15]. It has not yet been clari-
fied whether NES leads to weight gain or if excess weight causes
nocturnal awakenings followed by eating.

NES has been associated with obesity, mood disorders, sleep dis-
turbances, and metabolic complications, including type 2 diabetes [16].

This study aims to explore the prevalence of NES in liver transplant
patients with diabetes and/or overweight or obesity, and to analyze
NES-related symptom distribution with a focus on its psycho-behavioral
and metabolic implications.

2. Methods
2.1. Study population

This was a cross-sectional study which included consecutive patients
evaluated in the Clinical Nutrition and Metabolism Unit, IRCCS AOUBO,
in Bologna (Italy), from January 2021 to December 2023.

The inclusion criteria were: age >18 years, having undergone a liver
transplant, and suffering from type 2 diabetes mellitus and/or over-
weight or obesity (BMI>25). The exclusion criteria were having a
diagnosed psychiatric disorder (according to the DSM-5) within the 12
months prior to enrollment and/or taking psychotropic drugs that had
not been at a stable dose in the 6 months preceding the enrollment visit.

Information about participants' age, sex, marital status, education,
occupation were collected. Height and body weight were measured. The
height and weight were recorded while the participants were wearing
light clothing with their shoes removed. Body mass index (BMI) was
calculated as the weight in kilograms divided by the height in meters
squared. For BMI classification, a BMI of less than 25 kg/m? was
considered normal weight, a BMI between 25 and 29.9 kg/m? was
classified as overweight, and obesity was defined as a BMI of >30 kg/m?.

The revised version of the Night Eating Questionnaire (NEQ) was
administered to all participants [13]. Created by Kelly C. Allison and
collaborators in 2008, the NEQ is a self-reported Likert scale tool aimed
at evaluating the occurrence and frequency of night eating patterns. The
key behaviors assessed by the NEQ include evening hyperphagia,
nighttime awakenings accompanied by food consumption, morning
anorexia, difficulty falling asleep, and mood disruptions [17].

In addition to applying the specified criteria for questionnaire
scoring, we separately collected data for exploratory purposes from re-
sponses to the following questions: 9, 11, 12, and 17.

All data was collected simultaneously on the day of enrollment.

This study was approved by the ethics committee of the Area Vasta
Emilia Centro (reference code 301/2021/0ss/AOUBo). Written consent
from enrolled patients was obtained. This research was conducted in
accordance with the Declaration of Helsinki.
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2.2. Statistical analyses

Continuous variables are presented as mean and standard deviation,
while categorical variables are expressed as counts and percentages.
Comparisons between categorical variables were performed using the
chi-square test or Fisher's exact test, as appropriate.

The statistical analyses were performed using STATA 18, considering
two-tailed P-values < 0.05 statistically significant.

3. Results

A total of 104 patients were enrolled in the study; however, complete
questionnaires were available for only 101 patients (31 females, 70
males), and thus, 101 patients were included in the analysis.

The participants had a mean age of 61.7 years (SD 8.4), were pre-
dominantly male (69.3 %), and most were long-standing type 2 diabetes
mellitus patients (81.2 %, mean duration 10.1 years, SD 7.6). The mean
BMI indicated overweight (29.7; SD 5.8). Details regarding marital
status and occupation can be found in Table 1. The results of the NED
questionnaire revealed that NES was present in 5 % of patients. Table 2
provides data on the total NED score and specific items.

No significant associations were observed between NES diagnosis
and BMI category, marital status, or occupational status. This may be
due in part to the limited sample size and demographic homogeneity
(predominantly male, older, retired individuals). In addition, no sig-
nificant differences were observed in sex distribution or diabetes dura-
tion between participants with and without night awakenings without
the need to use the bathroom. Specifically, the proportion of males (69.7
% vs 66.7 %, p = 0.833) and females (30.3 % vs 33.3 %) was comparable
between groups. Similarly, diabetes duration did not differ significantly
(10.27 £+ 7.41 vs 8.89 + 9.85 years, p = 0.628). On the other hand, age
was significantly higher in individuals reporting night awakenings
without need to use the bathroom (66.33 + 9.86 vs 61.02 + 8.06 years,
p = 0.040), indicating that older age may be associated with this
behavior.

Among patients who woke up at night without needing to use the
bathroom, obesity was more prevalent than overweight (p < 0.01) and,
to a lesser extent, normal weight (p = 0.09) (Table 3).

In particular, responses to NEQ items related to mood, difficulty
falling asleep, and nocturnal cravings highlighted a subset of patients
with potential psychological vulnerability. These symptoms were not
exclusive to those meeting the full NES diagnostic threshold, suggesting

Table 1
Patient's characteristics, N = 101.

Variables Mean (standard deviation) or

Number (%)

Age (years) 61.7 (8.4)
Weight (kg) 83.6 (19.2)
BMI (kg/m?) 29.7 (5.8)

Sex Female 31 (30.7 %)
Male 70 (81.2 %)

LT duration (years) 8.5(8.2)

Diabetes 82 (81.2 %)

Diabetes years (N = 10.1 (7.6)

82)

Occupation Housewife 8.0 (8.2 %)
Workman 5.0 (5.2 %)
Employee 12.0 (12.4 %)
Self-employed 8.0 (8.2 %)
Unemployed 7.0 (7.2 %)
Retired 57.0 (58.8 %)

Marital status Unmarried/Single/ 17.0 (17.5 %)
Divorced
Married/Cohabiting 77.0 (79.4 %)
Widowed 3.0 (3.1 %)

BMI: Body Mass Index; LT: Liver Transplantation.
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Table 2
NED results, N = 101.

Item Number (%) or Mean
(standard deviation)

NEDQ diagnostic for NES yes 5.0 (5.0 %)
no 96 (95 %)
Question 9 yes 12.0 (11.9 %)
no 89.0 (88.1 %)
Question 11 yes 95.0 (94.1 %)
no 6.0 (5.9 %)
Question 11a 7.3(5.8)
Question 11b 6.4 (5.2)
Question 12 5.6 (4.7)

Question 17 yes 25.0 (24.8 %)
no 76.0 (75.2 %)
Number of times per week they wakeup 0 89 (88.1 %)
without using the bathroom 1 3(3.0%)
2or 9 (9.0 %)

more

NEDQ: Night Eating Diagnostic Questionnaire; NES: Night Eating Syndrome; Q9:
On most days, do you have a strong urge to eat between dinner and sleep onset
and/or during the night? Q11: Do you have trouble staying asleep at night? 11a.
If YES, how many times each week? 11b. If YES, how many times each week do
you get out of bed during these awakenings? Q12: How many times each week
do you awake from sleep during the night to use the bathroom? Q17: Have you
been feeling depressed or down nearly every day? Q19: Are you currently
dieting to lose weight?.

Table 3

Patient's characteristics based on night awakenings. NEDQ and BMI results.
Night awakenings Total P-
without need to use value

the bathroom

No Yes
Total population N (%) 89(88.1) 12 (11.9) 101
(100)
NEDQ Result N Negative 84(94.4) 12 96(95.0)  0.52
(%) (100.0)
Positive 5 (5.6) 0 (0.0) 5 (5.0)
BMI (kg/mz) 29.1 + 34.1 £ 29.7 + 0.005
5.7 4.7 5.8
BMI classes N normal 18(20.2) 1(8.3) 19(18.8) 0.012
(%) weight
overweight 37 (41.6) 1(8.3) 38(37.6)
obesity 34(38.2) 10(83.3) 44(43.6)

BMI: Body Mass Index; NEDQ: Night Eating Diagnostic Questionnaire.
the presence of clinically relevant subthreshold night eating behavior.
4. Discussion

This study represents one of the first investigations into the preva-
lence of NES among liver transplant recipients with diabetes and/or
excess weight. Our findings suggest that NES may act as a marker of
residual psychological distress and circadian dysregulation — two un-
derappreciated yet clinically relevant dimensions in the post-transplant
context. While NES has been extensively studied in general and bariatric
populations, its presence in transplant recipients remains underexplored
— despite the high prevalence of metabolic and psychological vulner-
abilities in this group [18].

Our findings emerge from a real-life clinical cohort, and although the
prevalence of NES was relatively low (5 %), it exceeded that reported in
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the general population (1-1.5 %) and aligned with previously docu-
mented ranges in populations with obesity (6-16 %) [14,15]. These
results are consistent with the notion that NES is more common in in-
dividuals with disrupted circadian regulation, emotional dysregulation,
and metabolic impairment — features frequently encountered in the
post-transplant setting. To note that, extracting data from the ques-
tionnaire, we observed that older age was associated with a statistically
significance higher frequency of night awakenings without the need to
use the bathroom, suggesting a potential correlation with altered
circadian regulation.

From a clinical standpoint, several considerations make the trans-
plant population particularly susceptible to night eating behaviors.
Firstly, a large proportion of transplant recipients follow strict nutri-
tional plans both before and after surgery. These regimens, while clin-
ically necessary, may promote restrictive eating patterns that have been
associated with disordered eating behaviors in the general population
[8]. Secondly, considering that metabolic dysfunction-associated stea-
tohepatitis (MASH) is the main cause of liver cirrhosis, it is becoming
more common for liver transplant recipients to have a history of previ-
ous attempts of diet-induced weight loss attempts or exposure to stig-
matizing narratives around food and body image [19].

Moreover, prior research by our group has shown a higher preva-
lence of binge eating disorder (BED) in patients with steatotic liver
disease [20]. These overlapping patterns support the hypothesis that
liver transplant recipients represent a psychologically vulnerable group,
particularly in terms of appetite regulation, self-perception, and
body-related distress. This is especially important considering the high
frequency of depressive symptoms and anxiety in these patients, as
previously described in both liver disease and transplant literature [21,
22].

While we did not observe a strong association between NES and
gender or marital status, it is important to recognize the limits of our
sample distribution — dominated by older, male, retired individuals,
which reflects the epidemiology of liver transplantation but limits
generalizability. Interestingly, we did find that obesity was significantly
associated with nighttime awakenings unrelated to the need to use the
bathroom. This finding, while exploratory, reinforces the possibility of
sleep fragmentation due to neuroendocrine dysregulation, emotional
eating, or residual metabolic disturbance.

This supports the idea that NES may not always emerge as a fully
developed syndrome but rather exist on a spectrum of disordered be-
haviors influenced by emotional and neuroendocrine imbalances.

NES is no longer viewed as a simple behavioral quirk but rather as a
condition with implications for metabolic health, mental well-being,
and sleep architecture. It is also increasingly recognized in the DSM-5
framework and shares several characteristics with other eating disor-
ders, such as binge eating and emotional eating, although with a distinct
chronobiological pattern. Studies have shown associations between NES
and mood disturbances, insomnia, and anxiety symptoms [10,23]. Our
study is in line with this literature, suggesting that nighttime eating
behaviors may serve as a maladaptive emotional regulation strategy in a
subgroup of post-transplant patients.

From a psycho-nutritional perspective, NES deserves attention not
only for its potential metabolic consequences but also as a marker of
post-transplant quality of life. The absence of a validated clinical
pathway to address NES in liver transplant care highlights the need for
integrated models that include nutritional education, behavioral coun-
seling, and psychiatric evaluation when appropriate. Cognitive behav-
ioral therapy, selective serotonin reuptake inhibitors, and bright light
therapy have shown efficacy in treating NES in the general population
and may warrant exploration in this unique patient group [24].

Given the potential implications for both metabolic control and
quality of life, future clinical protocols could benefit from the routine
integration of NES screening — such as the NEQ — within the first 6-12
months post-transplantation, as part of standard psycho-nutritional
assessments.



M. Stecchi et al.

This study has several limitations. Its cross-sectional design prevents
inference of causality, and the absence of a control group limits direct
comparison with non-transplanted populations. Given the low preva-
lence of NES in the sample (only 5 participants), the absence of signif-
icant associations with BMI, occupational status, or marital status should
be interpreted with caution. Another important limitation is the po-
tential underreporting of NES symptoms, possibly due to stigma or
limited insight, which may have led to an underestimation of its true
prevalence. Nevertheless, the study's strengths include the use of a
validated questionnaire, a real-world clinical cohort, and the identifi-
cation of clinically relevant patterns that can inform future research.

5. Conclusion

This study is among the first to explore NES in liver transplant re-
cipients with metabolic comorbidities, highlighting its presence even in
a medically supervised, post-transplant population. Although the overall
prevalence of NES was low, its occurrence was disproportionately higher
among individuals with obesity and nighttime awakenings, underlining
the interplay between metabolic, behavioral, and psychological factors.
Our findings suggest that NES may act as a marker of residual psycho-
logical distress and circadian dysregulation in this group, often masked
by a focus on clinical stability and graft survival. The incorporation of
NES screening tools, such as the NEQ, into nutritional or psychological
assessments may provide valuable insights into patient vulnerability and
quality of life after transplantation. Addressing NES in this population
requires an integrated psycho-nutritional approach that recognizes the
emotional and behavioral dimensions of post-transplant care.

Given the increasing metabolic complexity of transplanted patients,
the clinical relevance of NES is expected to grow, making early identi-
fication and tailored intervention essential.

Future research should explore longitudinal outcomes and thera-
peutic interventions tailored to NES in transplant recipients. NES may
not only reflect a disordered eating pattern, but also a broader unmet
need in the continuum of post-transplant survivorship care.

Statements

CRediT authorship contribution statement: Michele Stecchi:
Conceptualization, Writing - Original Draft. Maria Giuseppina Albanese:
Data Curation, Writing - Original Draft. Elena Nardi: Formal analysis.
Giulia Simonetti: Data Curation, Writing - Review & Editing. Chiara
Baldo: Data Curation. Miriana Sciatta: Data Curation. Giovanni Vitale:
Conceptualization, Writing - Review & Editing. Paolo Pianta: Writing -
Review & Editing. Matteo Ravaioli: Writing - Review & Editing. Matteo
Cescon: Writing - Review & Editing. Maria Cristina Morelli: Writing -
Review & Editing. Lucia Brodosi: Conceptualization, Writing - Original
Draft.

Data sharing

Data can be found at the following link: https://zenodo.org/records
/15624774.

Funding

This work was supported by the Italian Ministry of Health, RC-2025-
2795981.

Declaration of competing interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence
the work reported in this paper.

Nutrition, Metabolism and Cardiovascular Diseases 36 (2026) 104519

References

[1] Adam R, Karam V, Delvart V, O'Grady J, Mirza D, Klempnauer J, et al. Evolution of
indications and results of liver transplantation in Europe. A report from the
European liver transplant registry (ELTR). J Hepatol 2012;57:675-88. https://doi.
org/10.1016/j.jhep.2012.04.015.

[2] BhatM, Mara K, Dierkhising R, Watt KD. Gender, Race and Disease Etiology Predict
De Novo Malignancy Risk After Liver Transplantation: insights for Future
Individualized Cancer Screening Guidance. Transplantation 2019;103:91-100.
https://doi.org/10.1097/TP.0000000000002113.

[3] Gabrielli F, Golfieri L, Nascimbeni F, Andreone P, Gitto S. Metabolic disorders in
liver transplant recipients: the state of the art. J Clin Med 2024;13:1014. https://
doi.org/10.3390/jcm13041014.

[4] Mak LY, Chan AC, Wong TC, Dai WC, She WH, Ma KW, et al. High prevalence of de
novo metabolic dysfunction-associated fatty liver disease after liver transplantation
and the role of controlled attenuation parameter. BMC Gastroenterol 2023;23:307.
https://doi.org/10.1186/512876-023-02940-y.

[5] Grosso G, Marventano S, Yang J, Micek A, Pajak A, Scalfi L, et al. A comprehensive
meta-analysis on evidence of mediterranean diet and cardiovascular disease: are
individual components equal? Crit Rev Food Sci Nutr 2017;57:3218-32. https://
doi.org/10.1080/10408398.2015.1107021.

[6] Schwingshackl L, Schwedhelm C, Galbete C, Hoffmann G. Adherence to
mediterranean diet and risk of cancer: an updated systematic review and meta-
analysis. Nutrients 2017;9:1063. https://doi.org/10.3390/nu9101063.

[7]1 Wharton S, Lau DCW, Vallis M, Sharma AM, Biertho L, Campbell-Scherer D, et al.
Obesity in adults: a clinical practice guideline. CMAJ (Can Med Assoc J) 2020;192:
E875-91. https://doi.org/10.1503/cma;j.191707.

[8] Barakat S, McLean SA, Bryant E, Le A, Marks P, National Eating Disorder Research
Consortium. Risk factors for eating disorders: findings from a rapid review. J Eat
Disord 2023;11:8. https://doi.org/10.1186/s40337-022-00717-4.

[9] Elran-Barak R, Sztainer M, Goldschmidt AB, Crow SJ, Peterson CB, Hill LL, et al.
Dietary restriction behaviors and binge eating in anorexia Nervosa, bulimia
nervosa and binge eating disorder: trans-Diagnostic examination of the restraint
model. Eat Behav 2015;18:192-6. https://doi.org/10.1016/j.eatbeh.2015.05.012.

[10] Ferreira SC, Penaforte FRO, Cardoso ASR, da Silva MVT, Lima AS, Correia MITD,
et al. Eating behaviour patterns are associated with excessive weight gain after
liver transplantation. J Hum Nutr Diet 2019;32:693-701. https://doi.org/
10.1111/jhn.12661.

[11] Quick VM, Byrd-Bredbenner C. Weight regulation practices of young adults.
Predictors of restrictive eating. Appetite 2012;59:425-30. https://doi.org/
10.1016/j.appet.2012.06.004.

[12] Allison KC, Lundgren JD, O'Reardon JP, Geliebter A, Gluck ME, Vinai P, et al.
Proposed diagnostic criteria for night eating syndrome. Int J Eat Disord 2010;43:
241-7. https://doi.org/10.1002/eat.20693.

[13] Geliebter A. Night eating diagnostic questionnaire (NEDQ) revised (9/2014). 2017,
https://doi.org/10.13140/RG.2.2.10472.78089; 2017.

[14] Rand CS, Macgregor AM, Stunkard AJ. The night eating syndrome in the general
population and among postoperative obesity surgery patients. Int J Eat Disord
1997;22:65-9. https://doi.org/10.1002/(sici)1098-108x(199707)22:1<65::aid-
eat8>3.0.co0;2-0.

[15] Cert-Bjork C, Andersson I, Rossner S. Night eating and nocturnal eating-two
different or similar syndromes among Obese patients? Int J Obes Relat Metab
Disord 2001;25:365-72. https://doi.org/10.1038/sj.ij0.0801552.

[16] Bargagna M, Casu M. Night eating syndrome: a review of etiology, assessment, and
suggestions for clinical treatment. Psychiatry International 2024;5:289-304.
https://doi.org/10.3390/psychiatryint5020020.

[17] Allison KC, Engel SG, Crosby RD, de Zwaan M, O'Reardon JP, Wonderlich SA, et al.
Evaluation of diagnostic criteria for night eating syndrome using item response
theory analysis. Eat Behav 2008;9:398-407. https://doi.org/10.1016/j.
eatbeh.2008.04.004.

[18] Goel N, Stunkard AJ, Rogers NL, Van Dongen HP, Allison KC, O'Reardon JP, et al.
Circadian rhythm profiles in women with night eating syndrome. J Biol Rhythm
2009;24:85-94. https://doi.org/10.1177/0748730408328914.

[19] Bischoff SC, Bernal W, Dasarathy S, Merli M, Plank LD, Schiitz T, et al. ESPEN
practical guideline: clinical nutrition in liver disease. Clin Nutr 2020;39:3533-62.
https://doi.org/10.1016/j.cInu.2020.09.001.

[20] Brodosi L, Stecchi M, Vitale G, Selvatici B, Genovese M, Ravaioli M, et al. A cross-
sectional study on the prevalence of eating disorders in liver transplanted patients
with type 2 diabetes and/or overweight/obesity. Eat Behav 2024;55:101925.
https://doi.org/10.1016/j.eatbeh.2024.101925.

[21] Cotter TG, Beresford T. Treatment of mental health in patients with chronic liver
disease. Clin Liver Dis 2022;20:57-60. https://doi.org/10.1002/cld.1200.

[22] Mullish BH, Kabir MS, Thursz MR, Dhar A. Review article: depression and the use
of antidepressants in patients with chronic liver disease or liver transplantation.
Aliment Pharmacol Ther 2014;40:880-92. https://doi.org/10.1111/apt.12925.

[23] Dorflinger LM, Ruser CB, Masheb RM. Night eating among veterans with obesity.
Appetite 2017;117:330—4. https://doi.org/10.1016/j.appet.2017.07.011.

[24] McCuen-Wurst C, Ruggieri M, Allison KC. Disordered eating and obesity:
associations between binge-eating disorder, night-eating syndrome, and weight-
related comorbidities. Ann N Y Acad Sci 2018;1411:96-105. https://doi.org/
10.1111/nyas.13467.


https://zenodo.org/records/15624774
https://zenodo.org/records/15624774
https://doi.org/10.1016/j.jhep.2012.04.015
https://doi.org/10.1016/j.jhep.2012.04.015
https://doi.org/10.1097/TP.0000000000002113
https://doi.org/10.3390/jcm13041014
https://doi.org/10.3390/jcm13041014
https://doi.org/10.1186/s12876-023-02940-y
https://doi.org/10.1080/10408398.2015.1107021
https://doi.org/10.1080/10408398.2015.1107021
https://doi.org/10.3390/nu9101063
https://doi.org/10.1503/cmaj.191707
https://doi.org/10.1186/s40337-022-00717-4
https://doi.org/10.1016/j.eatbeh.2015.05.012
https://doi.org/10.1111/jhn.12661
https://doi.org/10.1111/jhn.12661
https://doi.org/10.1016/j.appet.2012.06.004
https://doi.org/10.1016/j.appet.2012.06.004
https://doi.org/10.1002/eat.20693
https://doi.org/10.13140/RG.2.2.10472.78089
https://doi.org/10.1002/(sici)1098-108x(199707)22:1<65::aid-eat8>3.0.co;2-0
https://doi.org/10.1002/(sici)1098-108x(199707)22:1<65::aid-eat8>3.0.co;2-0
https://doi.org/10.1038/sj.ijo.0801552
https://doi.org/10.3390/psychiatryint5020020
https://doi.org/10.1016/j.eatbeh.2008.04.004
https://doi.org/10.1016/j.eatbeh.2008.04.004
https://doi.org/10.1177/0748730408328914
https://doi.org/10.1016/j.clnu.2020.09.001
https://doi.org/10.1016/j.eatbeh.2024.101925
https://doi.org/10.1002/cld.1200
https://doi.org/10.1111/apt.12925
https://doi.org/10.1016/j.appet.2017.07.011
https://doi.org/10.1111/nyas.13467
https://doi.org/10.1111/nyas.13467

	Night eating syndrome in liver transplant recipients with diabetes or excess-weight: a cross-sectional study
	1 Introduction
	2 Methods
	2.1 Study population
	2.2 Statistical analyses

	3 Results
	4 Discussion
	5 Conclusion
	Statements
	Data sharing
	Funding
	Declaration of competing interest
	References


