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A B S T R A C T

Chronotype, a person's natural timing for sleep and daily activity, has been increasingly linked to eating patterns 
and obesity risk. However, evidence regarding its association with disordered eating indicators remains incon
sistent. We systematically reviewed and meta-analyzed the association between chronotype and disordered 
eating indicators in the general population. Fifty-one observational studies were included, with a mean age and 
BMI of participants ranging from 13.3 to 52.6 years and 19.83–40.60 kg/m2. Later chronotype was associated 
with higher scores in binge-eating (r: 0.39; 95% CI, 0.35, 0.43; p < 0.001; I2 = 94.38%, p < 0.001), night-eating 
(r: 0.21; 95% CI, 0.15, 0.27; p < 0.001; I2 = 75.61%, p < 0.001), food addiction (r: 0.17; 95% CI, 0.11, 0.22; p <
0.001; I2 = 78.99%, p < 0.001), emotional eating (r: 0.06; 95% CI, 0.03, 0.09; p < 0.001; I2 = 41.59%, p =
0.060), uncontrolled eating (r: 0.13; 95% CI, 0.08, 0.18; p < 0.001; I2 = 72.84%, p < 0.001), and food craving (r: 
0.09; 95% CI, 0.06, 0.12; p < 0.001; I2 

= 69.97%, p = 0.010). Conversely, later chronotype was associated with 
lower restrained eating (r: -0.11; 95% CI, − 0.15, − 0.07; p < 0.001; I2 = 0.00%, p = 0.440). Later chronotype is 
consistently linked to a spectrum of disordered eating indicators among general populations. These outcomes 
highlight an association between chronotype and disordered eating indicators; however, more longitudinal and 
randomized controlled trials are needed to establish causality and underlying mechanisms.

1. Introduction

Chronotype—the preference or typical timing of a person's sleep, 
activity, and other behaviors—has increasingly been recognized as an 
important determinant of health (Montaruli et al., 2021; Partonen, 
2015; Taylor & Hasler, 2018; van der Merwe, Münch, & Kruger, 2022). 
Individuals can be classified as an early chronotype (i.e., morning type), 
a late chronotype (i.e., evening type), or an intermediate chronotype (i. 
e., neither type) (Garaulet et al., 2023). Morning types typically prefer 
early bedtimes and wake times and experience peak mental and physical 
performance earlier in the day. In contrast, evening types adopt later 
bedtimes and wake times, reaching their optimal performance levels in 

the second half of the day (Garaulet et al., 2023). Chronotype is 
considered a behavioral expression of the underlying circadian system, 
an endogenous biological clock that regulates approximately 24-h cycles 
of physiological and behavioral processes, including sleep-wake, hor
monal, metabolic, and appetite cycles.

Alongside circadian traits, disordered eating has emerged as a 
growing public health concern (Romano et al., 2020). These behaviors 
span a spectrum from subclinical maladaptive habits (e.g., emotional 
eating) to clinically diagnosed syndromes (e.g., night eating syndrome) 
(Romano et al., 2020). Disordered eating is strongly associated with 
adverse health outcomes, including obesity, metabolic dysfunction, and 
poor psychological well-being (Kärkkäinen, Mustelin, Raevuori, Kaprio, 
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& Keski-Rahkonen, 2018). Given the rising prevalence of these behav
iors and their role in the etiology of chronic disease, identifying modi
fiable biological and behavioral risk factors is critical for developing 
effective prevention strategies.

Emerging evidence suggests that chronotype may be one such key 
risk factor, operating through multiple and distinct pathways. From a 
neurobiological perspective, circadian misalignment associated with a 
later chronotype has been linked to disruptions in dopaminergic reward 
signaling and hedonic appetite regulation (Samanta et al., 2024). These 
disruptions may lower the threshold for reward-driven, loss-of-control 
eating behaviors (such as binge eating, food addiction, and emotional 
eating) by heightening sensitivity to food-related reward cues and 
reducing inhibitory control (Baca-Zeff, 2025; Pasquale, Boyar, & Bou
telle, 2024). Consistent with this, previous literature proposed that in
dividuals with an evening chronotype, compared to those with a 
morning type, tend to consume more calories (Teixeira, Mota, & 
Crispim, 2018), more fat (Sato-Mito et al., 2011; Teixeira et al., 2018), 
and less protein (Mota et al., 2016; Sato-Mito et al., 2011). Moreover, in 
comparison with individuals with an earlier chronotype, those with a 
later chronotype usually consume larger quantities of fast foods (Baron, 
Reid, Kern, & Zee, 2011), cholesterol-rich foods (Mota et al., 2016), 
meat (Silva et al., 2016), sugar-sweetened beverages (Muscogiuri et al., 
2020), butter, cream, and margarine (Muscogiuri et al., 2020), confec
tionery and sweets (Muscogiuri et al., 2020), alcohol (Maukonen et al., 
2017), and caffeine-containing beverages (Lázár et al., 2012). This 
pattern of intake is consistent with hedonic, reward-driven eating rather 
than regulated, restrained consumption.

A later chronotype has also been associated with emotional dysre
gulation and psychological disturbances (Antúnez, 2020), which may 
increase vulnerability to disordered eating through a separate, affect- 
regulatory pathway. Specifically, individuals with later chronotypes 
may experience greater difficulties in regulating emotions and higher 
levels of impulsivity, anxiety, and depression, which are known risk 
factors for emotional eating and binge eating (Aoun et al., 2019; Culbert, 
Racine, & Klump, 2015; Garaulet et al., 2023; van der Merwe et al., 
2022). These divergent theoretical pathways suggest that the association 
between chronotype and disordered eating is unlikely to be uniform 
across all eating indicators, providing a theoretical rationale for exam
ining specific disordered eating subtypes as distinct outcomes in the 
present meta-analysis.

While many studies support a positive association between later 
chronotype and disordered eating behaviors (Amicis et al., 2023; Harb 
et al., 2012; Kabasakal Cetin, 2023; Konttinen et al., 2014; Mortaş et al., 
2023), others found no relationship (Blouchou et al., 2024; Budkevich, 
Putilov, Tinkova, & Budkevich, 2021; Kandeger, Egilmez, Sayin, & Selvi, 
2018; Muzni, Groeger, Dijk, & Lazar, 2021; Yilbas, Ozturk, & Karadeniz, 
2022) or even an inverse association (Aoun et al., 2019; Hasan et al., 
2023), depending on the population studied and the type of eating 
disorder assessed. These inconsistencies highlight the need for a more 
nuanced and comprehensive analysis. In addition, despite growing ev
idence linking chronotype to dietary patterns (van der Merwe et al., 
2022), no prior meta-analysis has systematically quantified its associa
tion with specific indicators of disordered eating. Quantitative synthesis 
is particularly valuable for determining whether chronotype acts as a 
uniform risk factor or if its role varies across the spectrum of disordered 
eating. Understanding these associations can guide future longitudinal 
and experimental research and may inform personalized strategies for 
prevention and intervention.

Hence, we conducted this systematic review and meta-analysis to 
investigate the association between chronotype and a broad spectrum of 
disordered eating indicators, including binge eating, night eating, food 
addiction, emotional eating, uncontrolled eating, food cravings, and 
cognitive control of eating (restrained eating) among the general pop
ulation using observational studies. The term “indicators” was deliber
ately chosen to reflect the breadth of the outcomes of interest, 
encompassing both behavioral and cognitive-affective dimensions of 

disordered eating, rather than limiting the scope to any single construct 
or category. We hypothesized that individuals with later chronotypes 
would be at a higher risk for disordered eating indicators than those with 
earlier chronotypes.

2. Methods

2.1. Registration and search strategy

This systematic review and meta-analysis was carried out and re
ported in agreement with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) statements (Salameh et al., 2020). 
The study protocol was also registered in the International Prospective 
Register of Systematic Reviews (Registration No. CRD42024625989; 
available from: https://www.crd.york.ac.uk/PROSPERO/view/CRD42 
024625989).

Using predefined keywords, online available databases, including 
PubMed, Scopus, and ISI Web of Science, were searched systematically 
from the earliest available date up to February 2026. The following 
keywords were used including: (chronotype OR morningness OR eve
ningness OR “circadian typology” OR “circadian preference” OR 
“diurnal preference” OR “nocturnal preference” OR chronotyped OR 
chronotypes) AND (“feeding behavior” OR “feeding behaviors” OR 
“eating related behavior” OR “eating-related behavior” OR “eating 
related behaviors” OR “eating-related behaviors” OR “eating behavior” 
OR “eating behaviors” OR “feeding patterns” OR “feeding pattern” OR 
“food habits” OR “food habit” OR “eating habits” OR “eating habit” OR 
“dietary habits” OR “dietary habit” OR “diet habits” OR “diet habit” OR 
“eating and feeding disorders” OR “appetite disorders” OR “appetite 
disorder” OR “eating disorders” OR “eating disorder” OR “feeding dis
orders” OR “feeding disorder” OR “anorexia nervosa” OR “avoidant 
restrictive food intake disorder” OR “food neophobia” OR “food neo
phobias” OR “binge eating disorder” OR “binge eating disorders” OR 
“binge-eating disorders” OR “binge-eating disorder” OR “bulimia nerv
osa” OR “food addiction” OR “food addictions” OR “compulsive eating” 
OR “impulsive behavior” OR “impulsive behaviors” OR impulsivity OR 
impulsivities OR impulsiv* OR reward OR disinhibit* OR “loss of con
trol” OR “emotional eating”) and search strategy tailored to each data
base. Detailed search strategies in each database are shown in Table S1. 
Moreover, to reduce the risk of missing eligible studies, we screened the 
reference lists of included studies and conducted a manual search using 
Google Scholar. To ensure a comprehensive literature search, no filters 
(e.g., language, date range, study type) were applied during the database 
search. We also identified review articles during the screening process 
and used them for backward citation tracking.

2.2. Screening and eligibility criteria

Following the database search, all results were exported to Covi
dence (Veritas Health Innovation, Melbourne, Australia), a systematic 
review production platform. Considering our predefined inclusion and 
exclusion criteria (as described below), two independent reviewers (A. 
A., E.K.) screened the exported citations based on title/abstract and full 
text. To formulate our research question, we used the PECOS framework 
as follows: Population (general population); Exposure (individuals with 
a later chronotype); Comparison (individuals with an earlier chro
notype); Outcome [disordered eating indicators, including binge eating, 
night eating, food addiction, emotional eating, uncontrolled eating, food 
cravings, and cognitive control of eating (restrained eating)]; and Study 
design (observational studies). Our predefined inclusion criteria were as 
follows: 1) original full-text peer-reviewed studies; 2) with either cross- 
sectional, case-control, or longitudinal design; and 3) published in the 
English language. We excluded studies if they were: 1) review articles, 
editorials, commentaries, case reports, conference abstracts, or studies 
without original data, or 2) studied pregnant or lactating women. No 
exclusion was made based on sex, age, or other demographic 
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characteristics of the studied population. Since the focus of the current 
review was on the general population rather than specific clinical pop
ulations, we excluded studies whose target population was diagnosed 
with eating disorders.

2.3. Data extraction

The first reviewer (A.A.) did the data extraction, and the second 
reviewer (E.K.) double-checked the extracted data. We used the Covi
dence (Veritas Health Innovation, Melbourne, Australia) platform to 
extract the data from individual studies. The first author's name, pub
lication year, geographical location, mean age, and body mass index 
(BMI) of the study population, study design, target population, chro
notype assessment tool, and tools used to assess disordered eating be
haviors were extracted. For each study, effect sizes were extracted 
according to the structure of the reported disordered eating behavior. 
When a questionnaire provided a single overall score that directly re
flected the outcome of interest (e.g., binge eating or night eating), the 
global score was extracted. In contrast, for multidimensional in
struments that included distinct subscales (e.g., TFEQ), only the subscale 
corresponding to the specific outcome of interest (e.g., restraint eating) 
was used, and global scores were not extracted for those specific 
outcome categories.

2.4. Quality assessment (risk of bias)

The quality of the included studies was assessed using the Quality 
Assessment Tool for Observational Studies developed by the National 
Heart, Lung, and Blood Institute (NHLBI) of the National Institutes of 
Health (NIH) for observational studies (Ma et al., 2020). This tool 
comprises 14 questions designed to evaluate the study's internal validity. 
Each question offers a range of possible responses: yes, no, or other 
options such as cannot be determined, not reported, or not applicable. 
Considering the responses to these questions, the overall risk of bias in 
studies will be defined as good, fair, or poor. Two independent reviewers 
(A.A., E.K.) assessed the quality (risk of bias) of the studies included, and 
any disagreement was resolved through discussion with the third 
reviewer (F.A.J.L.S.). No exclusion was made based on the study quality.

2.5. Statistical analysis

We did a meta-analysis to assess the association between chronotype 
and disordered eating indicators. Since the majority of the included 
studies reported correlation coefficients (r) as the measure of associa
tion, we selected r as the primary effect size for our meta-analysis. We 
extracted each outcome's r and sample size (N). Fisher's Z and its stan
dard error (SE) were calculated using correlation coefficients (r) and 
sample size (N) via a relevant formula (Fisher's Z = 0.5[ln(1 + r)-ln(1- 
r)]) (van Aert, 2023). After proper data conversion, a meta-analysis was 
done using a fixed or random effect approach. If the number of included 
studies was limited, we used a fixed-effect analysis; otherwise, a 
random-effects meta-analysis was used (Borenstein, Hedges, Higgins, & 
Rothstein, 2010). I-squared statistics and Chi-squared tests were calcu
lated to measure heterogeneity between the included studies. Publica
tion bias was visually inspected using a funnel plot and objectively 
through Egger's regression test. If there was evidence of significant 
publication bias, we conducted a trim-and-fill analysis to identify and 
adjust for potentially missing studies. A leave-one-out meta-analysis was 
used to assess the influence of individual studies on the overall meta- 
analytic findings by systematically removing one study at a time and 
recalculating the pooled effect size. It should be noted that an overall 
pooled effect across all studied outcomes was not calculated because the 
outcomes examined represent conceptually distinct forms of disordered 
eating, despite some overlap, which warrants separate meta-analyses. 
When a study reported more than one effect size for the association 
between chronotype and a given disordered eating outcome, an average 

effect size was calculated so that each study contributed a single inde
pendent estimate to the meta-analysis. All analyses were two-tailed, and 
p < 0.05 was considered statistically significant. We used Stata version 
18.0 (StataCorp, College Station, TX, USA) for all analyses in this study.

3. Results

3.1. Search results

Following a systematic search of the online databases, 1025 articles 
were yielded, and 358 duplicate studies were removed automatically by 
Covidence (Veritas Health Innovation, Melbourne, Australia). In the 
next step, the remaining studies were screened based on title and/or 
abstract, considering our predefined eligibility criteria, which resulted 
in removing an additional 537 articles. Then, the full text of 130 studies 
was assessed thoroughly, excluding 78 more studies. The list of excluded 
studies, during full-text assessment with the reason for exclusion, is 
listed in Table S2. Finally, 51 studies met our eligibility criteria and were 
enrolled in the current systematic review, of which 34 were included in 
the meta-analysis. The PRISMA flow diagram of the study selection 
process is shown in Fig. 1.

3.2. Characteristics of the included studies

The characteristics of the included studies are shown in Table 1. A 
total of 51 studies, comprising 50,741 participants, were enrolled in our 
study. Studies were carried out between 2001 and 2026, with partici
pants' mean age and BMI ranging from 13.3 to 52.6 years and 
19.83–40.60 kg/m2, respectively. Enrolled studies were conducted in 
Türkiye (N = 17; 33.3% of enrolled studies), the United States (N = 5; 
9.8%), Italy (N = 4; 7.8%), Germany (N = 3; 5.9%), the United Kingdom 
(N = 3; 5.9%), Russia (N = 3; 5.9%), Spain (N = 2; 3.9%), Lebanon (N =
2; 3.9%), Malaysia (N = 2; 3.9%), Brazil (N = 2; 3.9%), Finland (N = 1; 
1.9%), Greece (N = 1; 1.9%), Egypt (N = 1; 1.9%), Saudi Arabia (N = 1; 
1.9%), the United Arab Emirates (N = 1; 1.9%), China (N = 1; 1.9%), 
and Israel (N = 1; 1.9%). Moreover, one study reported data on pop
ulations from Spain, the United States, and Mexico (Garaulet et al., 
2023). All included studies were cross-sectional, except for the studies 
by Cecen et al. (Çeçen & Guleken, 2023) and Toguc et al. (Toğuç, Aydın, 
& Fidan, 2026), which were case-control studies, and the study by Zhang 
et al. (Zhang, Xu, Yang, & Wang, 2025), which analyzed the data both 
cross-sectionally and longitudinally. Enrolled studies had various target 
population, including the general population (N = 14; 27.4%), univer
sity students (N = 23; 45%), high-school/school students (N = 2; 3.9%), 
individuals with overweight/obesity (N = 6; 11.7%), Amazon Me
chanical Turk workers (N = 1; 1.9%), individuals attending an outpa
tient nutrition clinic (N = 1; 1.9%), university academic workers (N = 2; 
3.9%), mothers of disabled children (N = 1; 1.9%), and women with 
polycystic ovary syndrome (N = 1; 1.9%). Chronotype was assessed 
using the Morningness-Eveningness Questionnaire (MEQ) (N = 34; 
66.6%), reduced Morningness-Eveningness Questionnaire (rMEQ) (N =
4; 7.8%), Composite Scale of Morningness (CSM) (N = 5; 9.8%), Munich 
CronoType Questionnaire (MCTQ) (N = 3; 5.9%), Morningness- 
Eveningness Scale in Children (MESC) (N = 1; 1.9%), Sleep, Circadian 
Rhythms, and Mood (SCRAM) (N = 1; 1.9%), Biological Rhythms 
Interview of Assessment in Neuropsychiatry (BRIAN) (N = 1; 1.9%), and 
open questions (N = 1; 1.9%). In addition, one study used both the 
MCTQ and the MEQ to assess individuals' chronotype (Muzni et al., 
2021). Disordered eating indicators were assessed using the Night 
Eating Questionnaire (NEQ) (N = 13), Addiction-like Eating Behavior 
Scale (AEBS) (N = 1), Bulimia Test-Revised (BULIT-R) (N = 1), Binge 
Eating Scale (BES) (N = 4), Binge Eating Disorder Screener (BEDS) (N =
1), Dutch Eating Behavior Questionnaire (DEBQ) (N = 2), Eating Dis
order Diagnostic Scale (EDDS) (N = 1), Eating Attitudes Test (EAT) (N =
4), Emotional Eater Questionnaire (EEQ) (N = 2), Eating Disorders In
ventory (EDI) (N = 2), Food Craving Questionnaire (FCQ) (N = 2), 
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Three-Factor Eating Questionnaire (TFEQ) (N = 8), Sick, Control, One 
stone, Fat, Food (SCOFF) (N = 4), Self-Regulation of Eating Behavior 
Questionnaire (SREBQ) (N = 1), Mindful Eating Scale (MES) (N = 3), 
Yale Food Addiction Scale (YFAS) (N = 8), Intuitive Eating Scale (IES) 
(N = 2), Eating Disorder Examination Questionnaire (EDE-Q) (N = 2), 
and modified Yale Food Addiction Scale (mYFAS) (N = 1). The defini
tions of the tools used to assess chronotype and disordered eating be
haviors are presented in Tables S3 and S4. All included studies assessed 
chronotype and eating disorder pathology using standardized, validated 
questionnaires. Although sample-specific psychometric properties (e.g., 
Cronbach's alpha) were not consistently reported, the authors of the 
primary studies cited established validation literature confirming the 
reliability and validity of these instruments.

The quality (risk of bias) of the included studies was good (N = 22; 
43.2%), fair (N = 26; 50.9%), and poor (N = 3; 5.9%) based on the NIH 
quality assessment tool. The results of the quality of the studies included 
are shown in Table S5.

3.3. Findings from meta-analysis

3.3.1. Chronotype and binge-eating
Pooling three effect sizes, including 1122 subjects, revealed that later 

chronotype was associated with a higher binge-eating score (r: 0.39; 
95% CI, 0.35, 0.43; p < 0.001) with evidence of substantial heteroge
neity (I2 = 94.38%, p < 0.001) (Fig. 2). Excluding individual studies did 
not change the overall meta-analytic findings. There was evidence of 
significant publication bias (Egger's test: p < 0.001). However, trim-and- 
fill analysis could not impute any additional datasets (Fig. S1).

3.3.2. Chronotype and night eating
By pooling 11 effect sizes (an overall sample size of 4736 partici

pants), we showed that later chronotype was associated with a higher 
night-eating score (r: 0.21; 95% CI, 0.15, 0.27; p < 0.001) with evidence 
of substantial heterogeneity (I2 = 75.61%, p < 0.001) (Fig. 3). Excluding 
individual studies didn't change the overall meta-analytic findings. No 
evidence of significant publication bias was also observed (Egger's test: 
p = 0.885) (Fig. S2).

3.3.3. Chronotype and food addiction
The association between chronotype and food addiction was evalu

ated by pooling nine effect sizes with an overall sample size of 5623 
participants. Later chronotype was related to a higher food addiction 
score (r: 0.17; 95% CI, 0.11, 0.22; p < 0.001) with evidence of sub
stantial heterogeneity (I2 = 78.99%, p < 0.001) (Fig. 4). The omission of 
individual studies didn't change the overall meta-analysis findings. No 
evidence of significant publication bias was also detected (Egger's test: p 
= 0.731) (Fig. S3).

3.3.4. Chronotype and emotional eating
Twelve effect sizes, comprising 11,461 individuals, were meta- 

analyzed, and we found that later chronotype was linked to a higher 
emotional eating score (r: 0.06; 95% CI, 0.03, 0.09; p < 0.001), with no 
evidence of significant heterogeneity (I2 = 41.59%, p = 0.060) (Fig. 5). 
Leave-one-out meta-analysis couldn't find an influential role for any 
individual studies. No evidence of significant publication bias was also 
detected (Egger's test: p = 0.079) (Fig. S4).

3.3.5. Chronotype and uncontrolled eating
Twelve effect sizes examined the link between chronotype and 

Fig. 1. PRISMA flow diagram of the study selection process.
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Table 1 
Characteristics of included studies.

First author, 
year

Country Sample 
size (F/ 
M)

Mean age 
(y)

Mean BMI (kg/ 
m2)

Study Design Target Population Instrument 
used to assess 
chronotype

Instrument used to 
assess disordered 
eating behaviors 
(outcome of intrest)

Includes in 
the Meta- 
analysis

(al Balushi & 
Carciofo, 
2023)

UK 272 
F&M

24.58 NR Cross- 
sectional

General 
population

CSM BES (Binge eating) Yes

(Al-Hazmi & 
Noorwali, 
2023)

Saudi 
Arabia 474/125 31 25.6

Cross- 
sectional

General 
population rMEQ

SREBQ (Self- 
regulatory eating 
behavior)

No

(Ali et al., 
2020)

Egypt 60/90 46 31.9
Cross- 
sectional

Adults with 
overweight/ 
obesity

MEQ
NEQ (Night eating 
syndrome)

Yes

(Amicis et al., 
2023)

Italy 525/225 48 31.7 Cross- 
sectional

Adults with 
overweight/ 
obesity

rMEQ
BES (Binge eating), 
YFAS (Food 
addiction)

Yes

(Arslan, Ayhan, 
Çolak, 
Sarıyer, & 
Çevik, 2022)

Türkiye 452/850 21.67 22.94
Cross- 
sectional

University 
Students

MEQ

TFEQ (Total score of 
restraint eating, 
uncontrolled eating, 
and emotional 
eating)

No

(Başar Gökcen, 
2025) Türkiye

490 
F&M 31.6 26.9

Cross- 
sectional

Adults with 
overweight/ 
obesity

MEQ

NEQ (Night eating 
syndrome), YFAS 
(Food addiction), 
MES (mindful 
eating)

Yes

(Bayram & 
Çelik, 2025)

Türkiye 77/173 25.93 24.16 Cross- 
sectional

General 
population

MEQ
IES (Intuitive 
eating), MES 
(mindful eating)

No

(Blouchou 
et al., 2024) Greece 356/177 26.6 23.4

Cross- 
sectional

General 
population SCRAM

NEQ (Night eating 
syndrome) Yes

(Borisenkov 
et al., 2020)

Russia 1571/ 
789

17.9 21.4 Cross- 
sectional

General 
population

MCTQ YFAS (Food 
addiction)

No

(Borisenkov 
et al., 2025)

Russia 6725/ 
4810

14.2 NR Cross- 
sectional

School students MCTQ YFAS (Food 
addiction)

Yes

(Budkevich 
et al., 2021) Russia 567 F 19.45 21.28

Cross- 
sectional

University 
students MEQ

TFEQ (restraint 
eating, uncontrolled 
eating, and 
emotional eating)

Yes

(Aoun et al., 
2019) Lebanon 263/137 20.3 22

Cross- 
sectional

University 
students MEQ

TFEQ (Restrained 
eating, uncontrolled 
eating)

Yes

(Çeçen & 
Guleken, 
2023)

Türkiye 130 F 36 20.9 and 31.9 Case-control
Adults with 
overweight/ 
obesity

BRIAN YFAS (Food 
addiction)

No

(Ceylan et al., 
2024)

Türkiye
1035 
F&M

20.9 22.3
Cross- 
sectional

University 
students

MEQ
mYFAS (Food 
addiction)

Yes

(Ciutti et al., 
2026)

Brazil 81/19 35.17 40.60 Cross- 
sectional

Adults with severe 
obesity

MEQ BES (Binge eating) No

(Esin & 
Ayyıldız, 
2024)

Türkiye 438/73 20 21.8 Cross- 
sectional

University 
students

MEQ

EEQ (Uncontrolled 
eating, food 
craving), SCOFF 
(risk of eating 
disorder)

Yes

(Garaulet et al., 
2023)

Spain 
(ONTIME)

1831/ 
435

40 31

Cross- 
sectional

General 
population

MEQ
EEQ (Emotional 
eating, food craving, 
uncontrolled eating)

Yes

Spain 
(ONTIME- 
MT)

473/169 42 26.5

USA 
(SHIFT) 296/92 30 24.4

Mexico 
(DICACEM)

459/209 37 27.3

(Harb et al., 
2012)

Brazil 77/23 39.5 26.8
Cross- 
sectional

Subjects attending 
the outpatient 
nutrition clinic

MEQ

BES (Binge eating), 
EAT (risk of 
disordered eating), 
NEQ (Night eating 
syndrome)

Yes

(Hasan et al., 
2023)

United Arab 
Emirates

439/113 21.2 NR
Cross- 
sectional

University 
students

MEQ
EAT (risk of 
disordered eating)

Yes

(Kabasakal 
Cetin, 2023)

Türkiye 370/235 21.18 NR
Cross- 
sectional

University 
students

MEQ

AEBS (Food 
addiction), MES 
(Emotional eating 
and uncontrolled 
eating)

Yes

(continued on next page)

A. Arab et al.                                                                                                                                                                                                                                    Clinical Psychology Review 127 (2026) 102750 

5 



Table 1 (continued )

First author, 
year 

Country Sample 
size (F/ 
M) 

Mean age 
(y) 

Mean BMI (kg/ 
m2) 

Study Design Target Population Instrument 
used to assess 
chronotype 

Instrument used to 
assess disordered 
eating behaviors 
(outcome of intrest) 

Includes in 
the Meta- 
analysis

(Kandeger 
et al., 2018) Türkiye 230/153 21.12 22.25

Cross- 
sectional

University 
students MEQ

NEQ (Night eating 
syndrome), EAT (risk 
of disordered eating)

Yes

(Kandeger 
et al., 2019)

Türkiye 870/453 20.8 21.96 Cross- 
sectional

University 
students

MEQ YFAS (Food 
addiction)

Yes

(Kasof, 2001) USA 94/57 22.7 22.46 Cross- 
sectional

University 
students

CSM
EDI (Uncontrolled 
eating), BULIT-R 
(Bulimic behavior)

Yes

(Keenan et al., 
2025)

UK 148/54 23.62 24,23
Cross- 
sectional

General 
population

MEQ
TFEQ (Emotional 
eating)

Yes

(Konttinen 
et al., 2014)

Finland 2699/ 
2325

52.6 NR Cross- 
sectional

General 
population

MEQ TFEQ (Emotional 
eating)

Yes

(Lan et al., 
2025) Israel 139/26 35.45 23.8

Cross- 
sectional

General 
population MEQ

EAT (risk of 
disordered eating) No

(Lent et al., 
2022) USA 790/227 51.1 30.5

Cross- 
sectional

General 
population MCTQ

NEQ (Night eating 
syndrome) No

(López-Gil 
et al., 2024)

Spain 396/307 13.33 21.8
Cross- 
sectional

General 
population

MESC
SCOFF (risk of eating 
disorder)

No

(Martins-de- 
Passos et al., 
2024)

Spain 283/120 20.9 NR
Cross- 
sectional

University 
students

Open 
questions

SCOFF (risk of eating 
disorder) No

(Mason, 
Engwall, 
Mead, & 
Irish, 2019)

USA
212 
F&M 44.28 34.54

Cross- 
sectional

Adults with 
overweight/ 
obesity

CSM
EDDS (anorexic, 
bulimic, and binge 
eating behavior)

No

(Meule et al., 
2012)

Germany 56/10 23.08 22.22 Cross- 
sectional

University 
students

MEQ FCQ (Food craving) Yes

(Muzni et al., 
2021) UK 261/410 25.5 NR

Cross- 
sectional

General 
population MEQ, MCTQ

DEBQ (emotional 
eating, uncontrolled 
eating, restrained 
eating)

Yes

(Najem et al., 
2020)

Lebanon 454/190 20.22 22.3
Cross- 
sectional

University 
students

MEQ
YFAS (Food 
addiction)

Yes

(Okumus & 
Esen 
Oksuzoglu, 
2026)

Türkiye 157/79 21.16 21.23 Cross- 
sectional

University 
students

MEQ

DEBQ (emotional 
eating, uncontrolled 
eating, restrained 
eating)

Yes

(Özata Uyar, 
Yildiran, 
Korkmaz, 
Kiliç, & 
Kesgin, 2023)

Türkiye 185/177 26.8 24 Cross- 
sectional

General 
population

MEQ NEQ (Night eating 
syndrome)

No

(Riccobono 
et al., 2019)

Italy 181/120 17.64 21.35 Cross- 
sectional

High-school 
students

MEQ NEQ (Night eating 
syndrome)

Yes

(Riccobono 
et al., 2020) Italy 774/360 25.9 22.3

Cross- 
sectional

University 
students MEQ

NEQ (Night eating 
syndrome) Yes

(Riccobono 
et al., 2025)

Italy 621/283 25.54 21.97
Cross- 
sectional

University 
students

MEQ
NEQ (Night eating 
syndrome)

Yes

(Say, Nordin, & 
Ng, 2025)

Malaysia 121/46 22.06 NR Cross- 
sectional

University 
students

rMEQ

TFEQ (Emotional 
eating, uncontrolled 
eating, restrained 
eating)

No

(Schmidt & 
Randler, 
2010)

Germany 284 F 14.1 19.83 Cross- 
sectional

University 
Students

CSM EDI-2 (Bulimic 
behavior)

No

(Schubert & 
Randler, 
2008)

Germany 352 
F&M

23.15 22.93 Cross- 
sectional

University 
students

CSM

TFEQ (Emotional 
eating, uncontrolled 
eating, restrained 
eating)

Yes

(Senturk et al., 
2025) Türkiye 35 F 23.40 26.11

Cross- 
sectional Women with PCOS MEQ

NEQ (Night eating 
syndrome) Yes

(Shamsudin & 
Khoo, 2026) Malaysia 143/23 21.1 22.1

Cross- 
sectional

Undergraduate 
students MEQ

BEDS-7 (Binge 
eating) No

(Tayhan, 
Helvacı, Şen, 
& Erkan, 
2026)

Türkiye 68/70 25–64 25.2 Cross- 
sectional

University 
academics

MEQ SCOFF (risk of eating 
disorder)

No

(Toğuç et al., 
2026)

Türkiye 106 F 34.67 26.70 Case-control Mothers of 
disabled children

MEQ
EDEQ (Eating 
disorder symptoms), 
IES (Intuitive eating)

No

(Walker et al., 
2015)

USA 128/151 34.08 26.23 Cross- 
sectional

Mechanical Turk 
worker

MEQ TFEQ (Emotional 
eating, uncontrolled 

Yes

(continued on next page)
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uncontrolled eating, including 6889 individuals. Later chronotype was 
associated with a higher uncontrolled eating score (r: 0.13; 95% CI, 
0.08, 0.18; p < 0.001). There was evidence of significant heterogeneity 
between the studies included (I2 = 72.84%, p < 0.001) (Fig. 6). 
Excluding individual studies didn't change the meta-analysis findings. 
No evidence of significant publication bias was observed (Egger's test: p 
= 0.252) (Fig. S5).

3.3.6. Chronotype and food craving
By pooling five effect sizes, comprising 3812 participants, we found 

that later chronotype was associated with a higher food craving score (r: 
0.09; 95% CI, 0.06, 0.12; p < 0.001) with evidence of significant het
erogeneity (I2 = 69.97%, p = 0.010) (Fig. 7). Removing the individual 
studies didn't change the meta-analysis findings. No significant publi
cation bias was identified (Egger's test: p = 0.239) (Fig. S6).

3.3.7. Chronotype and restrained eating
Seven effect sizes were pooled to assess the association between 

chronotype and restrained eating in 2442 individuals. Later chronotype 
was correlated with a lower restrained eating score (r: -0.11; 95% CI, 
− 0.15, − 0.07; p < 0.001), with no evidence of significant heterogeneity 
(I2 = 0.00%, p = 0.440) (Fig. 8). Leave-one-out meta-analysis couldn't 

find any influential role for individual studies. We identified evidence of 
significant publication bias (Egger's test: p = 0.034); however, the trim- 
and-fill analysis couldn't impute any additional studies, and our findings 
remained unchanged (Fig. S7).

4. Discussion

4.1. Summary of findings

In this systematic review and meta-analysis, we synthesized evidence 
from 51 observational studies involving over 50,000 participants to 
evaluate the association between chronotype and a broad spectrum of 
disordered eating indicators. Our findings from cross-sectional reports 
revealed a consistent pattern: individuals with a later chronotype report 
significantly higher levels of binge eating, night eating, food addiction, 
emotional eating, uncontrolled eating, and food cravings, along with 
lower scores in cognitive control of eating (restrained eating). These 
results suggest that chronotype may play a critical role in shaping eating 
behaviors across the general population. However, given the substantial 
heterogeneity observed across studies (I2 > 70%), these findings should 
be interpreted as general trends rather than uniform risks across in
dividuals. The magnitude of these associations likely varies with 

Table 1 (continued )

First author, 
year 

Country Sample 
size (F/ 
M) 

Mean age 
(y) 

Mean BMI (kg/ 
m2) 

Study Design Target Population Instrument 
used to assess 
chronotype 

Instrument used to 
assess disordered 
eating behaviors 
(outcome of intrest) 

Includes in 
the Meta- 
analysis

eating, restrained 
eating)

(Yang & 
Tucker, 
2022)

USA 63/37 28.4 24
Cross- 
sectional

General 
population MEQ FCQ (Food craving) Yes

(Yilbas et al., 
2022) Türkiye 189/139 21.99 NR

Cross- 
sectional

University 
students MEQ

YFAS (Food 
addiction) Yes

(Yilmaz Yavuz 
& Altinsoy, 
2022)

Türkiye 95/126 39 NR Cross- 
sectional

University 
academic worker

MEQ NEQ (Night eating 
syndrome)

Yes

(Yucel et al., 
2025)

Türkiye 335/232 19.95 22.62 Cross- 
sectional

University 
students

MEQ NEQ (Night eating 
syndrome)

Yes

(Zhang et al., 
2025)

China 5825/ 
2067

19.56 NR
Cross- 
sectional and 
Longitudinal

College students rMEQ EDEQ (Eating 
disorder symptoms)

No

AEBS: Addiction-like Eating Behavior Scale; ASHN: Attitude Scale for Healthy Nutrition; BMI: Body Mass Index; F: Female; M: Male; BULIT-R: Bulimia Test-Revised; 
BES: Binge Eating Scale; BRIAN: Biological Rhythms Interview of Assessment in Neuropsychiatry; DEBQ: Dutch Eating Behavior Questionnaire; EDDS: Eating Disorder 
Diagnostic Scale; EAT: Eating Attitudes Test; EDEQ: Eating Disorder Examination Questionnaire; EEQ: Emotional Eater Questionnaire; EDI: Eating Disorders Inventory; 
CSM: Composite Scale of Morningness; FCQ: Food Craving Questionnaire; IES: Intuitive Eating Scale; TFEQ: Three-Factor Eating Questionnaire; MEQ: Morningness- 
Eveningness Questionnaire; MES: Mindful Eating Scale; rMEQ: reduced Morningness-Eveningness Questionnaire; NEQ: Night Eating Questionnaire; MCTQ: Munich 
ChronoType Questionnaire NR: Not Reported; N/A: Not Applicable; SCOFF: Sick, Control, One stone, Fat, Food; SCRAM: Sleep, Circadian Rhythms, and Mood; SREBQ: 
Self-Regulation of Eating Behavior Questionnaire; SWPAQ: Sleep-Wake Pattern Assessment Questionnaire; YFAS: Yale Food Addiction Scale.

Fig. 2. Forest plot for the association between later chronotype and binge-eating score. The common metric for the effect size for each study is the correlation 
coefficient (r). The square in the middle of each straight line represents the mean of the correlation coefficient (r), while the left and right extremes of the vertical 
lines represent the corresponding 95% CI. The middle of the diamond represents the overall mean for the correlation coefficient (r), while the left and right extremes 
of the diamond represent the corresponding 95% CI. The results on the left of the no-effect line favor the lower binge-eating behavior score, while those on the right 
favor the higher binge-eating behavior score.
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potential moderators, such as age, cultural background, and sex. The 
consistency of these associations across multiple domains of disordered 
eating supports the notion that eveningness may represent a risk 
phenotype, likely interacting with underlying emotional, cognitive, and 
reward-based mechanisms.

4.2. Proposed mechanisms and transdiagnostic factors

Previous research has shown that individuals with a later chro
notype, compared to those with an earlier chronotype, tend to consume 
more processed and ultra-processed foods, such as chocolate, fast food, 
alcoholic beverages, sugary drinks and foods, and sweets, which are 
generally considered to reflect unhealthy eating habits (Arab, Lempesis, 
Garaulet, & Scheer, 2025; Mazri, Manaf, Shahar, & Mat Ludin, 2020; 
Teixeira et al., 2022). Dopamine-driven pathways include projections 
from the ventral tegmental area to the nucleus accumbens, a key part of 

the ventral striatum, and the prefrontal cortex, playing a critical role in 
reward-motivated behaviors, such as food consumption (Poisson, Engel, 
& Saunders, 2021). Studies have shown that individuals with a later 
chronotype exhibit reduced activity in the medial prefrontal cortex 
when anticipating a monetary reward and increased activity in the 
ventral striatum upon receiving it. This pattern indicates lower regula
tory control and heightened reward sensitivity, potentially facilitating 
more impulsive behavior (DiLeone, Taylor, & Picciotto, 2012). People 
with higher reward sensitivity are more likely to consume unhealthy 
foods than those with lower reward sensitivity (Hasler, Sitnick, Shaw, & 
Forbes, 2013). Moreover, evening-type individuals were proposed to be 
at higher risk for adverse mental health outcomes, which are linked to 
difficulties in coping with daily life demands and impacting emotional 
regulation (Kivelä, Papadopoulos, & Antypa, 2018). As a result, they 
may be more prone to adopt disordered eating behaviors as an un
healthy way to cope with negative emotions (Kivelä et al., 2018; López- 

Fig. 3. Forest plot for the association between later chronotype and night eating score. The common metric for the effect size for each study is the correlation 
coefficient (r). The square in the middle of each straight line represents the mean of the correlation coefficient (r), while the left and right extremes of the vertical 
lines represent the corresponding 95% CI. The middle of the diamond represents the overall mean for the correlation coefficient (r), while the left and right extremes 
of the diamond represent the corresponding 95% CI. The results on the left of the no-effect line favor the lower night eating syndrome score, while those on the right 
favor the higher night eating syndrome score.

Fig. 4. Forest plot for the association between later chronotype and food addiction score. The common metric for the effect size for each study is the correlation 
coefficient (r). The square in the middle of each straight line represents the mean of the correlation coefficient (r), while the left and right extremes of the vertical 
lines represent the corresponding 95% CI. The middle of the diamond represents the overall mean for the correlation coefficient (r), while the left and right extremes 
of the diamond represent the corresponding 95% CI. The results on the left of the no-effect line favor the lower food addiction score, while those on the right favor the 
higher food addiction score.
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Gil, Olivares-Arancibia, Yáñez-Sepúlveda, & Martínez-López, 2024). In 
addition, individuals with an evening chronotype are more likely to 
experience to circadian misalignment, as their natural preference for 
later sleep and wake times often conflicts with socially imposed sched
ules—such as early school or work start times—contributing to a chronic 
mismatch between their internal biological clock and external envi
ronmental cues (Fischer, Vetter, & Roenneberg, 2016). This misalign
ment can disrupt normal secretion patterns of hormones, including 
ghrelin, leptin, cortisol, and melatonin, subsequently leading to 
increased cravings and hunger (Chaput et al., 2023; Sargent, Zhou, 

Matthews, Darwent, & Roach, 2016; Scheer, Hilton, Mantzoros, & Shea, 
2009; Yang, Schnepp, & Tucker, 2019). In addition, evening-type in
dividuals' preference for late-night activities conflicts with early morn
ing obligations of work/school, resulting in sleep deprivation 
(Roenneberg, Pilz, Zerbini, & Winnebeck, 2019). Sleep deprivation can 
negatively impact the reward system, making calorie-dense foods more 
appealing and ultimately increasing the likelihood of disordered eating 
patterns (Alhola & Polo-Kantola, 2007; Greer, Goldstein, & Walker, 
2013; Hanlon et al., 2016; Nedeltcheva et al., 2009; Spiegel, Tasali, 
Penev, & Van Cauter, 2004). Moreover, sleep fragmentation commonly 

Fig. 5. Forest plot for the association between later chronotype and emotional eating score. The common metric for the effect size for each study is the correlation 
coefficient (r). The square in the middle of each straight line represents the mean of the correlation coefficient (r), while the left and right extremes of the vertical 
lines represent the corresponding 95% CI. The middle of the diamond represents the overall mean for the correlation coefficient (r), while the left and right extremes 
of the diamond represent the corresponding 95% CI. The results on the left of the no-effect line favor the lower emotional eating score, while those on the right favor 
the higher emotional eating score.

Fig. 6. Forest plot for the association between later chronotype and uncontrolled eating score. The common metric for the effect size for each study is the correlation 
coefficient (r). The square in the middle of each straight line represents the mean of the correlation coefficient (r), while the left and right extremes of the vertical 
lines represent the corresponding 95% CI. The middle of the diamond represents the overall mean for the correlation coefficient (r), while the left and right extremes 
of the diamond represent the corresponding 95% CI. The results on the left of the no-effect line favor the lower uncontrolled eating score, while those on the right 
favor the higher uncontrolled eating score.
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experienced by evening types impairs emotional regulation, making 
individuals more vulnerable to using binge eating or food restriction as 
maladaptive coping strategies (Horne, 2015; Palmer & Alfano, 2017; 
von Gall, Holub, Pfeffer, & Eickhoff, 2023). Furthermore, poor sleep 
quality exacerbates psychological hyperarousal and nighttime rumina
tion, directly worsening cognitive vulnerabilities such as extreme body 
image disturbance, which are core transdiagnostic features across the 
eating disorder spectrum (Lan, Harel, & Einat, 2025; Smith, Mason, & 
Lavender, 2018).

4.3. Chronotype assessment tools and methodological variability

A significant source of heterogeneity observed in this meta-analysis 
may be methodological variability across the diverse tools used to 
assess chronotype. The included studies used several self-reported 
questionnaires, including MEQ, its reduced version (rMEQ), CSM, 
MCTQ, and SCRAM. Except for the MCTQ, which estimates chronotype 
based on the midpoint of sleep on free days vs. workdays, the rest of the 
questionnaire identifies ‘morningness-eveningness preference’ as an 
indicator of an individual's chronotype, which mostly defines its psy
chological aspect (Di Milia, Adan, Natale, & Randler, 2013). However, 
these questionnaires differ in several methodological aspects, such as 
item content, number of questions, and cut-off values used to define 

morning and evening types, which likely contribute to inconsistencies 
and heterogeneity across studies. For example, Byrne and co-workers 
found a moderate correlation (r = − 0.65) between morningness, 
assessed by SCRAM, and the midpoint of sleep on free days measured by 
MCTQ (Byrne, Bullock, Brydon, & Murray, 2019). Moreover, Tonetti 
et al. proposed that rMEQ may be more useful than MEQ for discrimi
nating between extreme chronotypes and highlighted its applicability to 
large-scale studies owing to its shorter length (Tonetti & Natale, 2019). 
Miguel and colleagues also reported that MCTQ seems better than MEQ 
in detecting circadian adjustments that happen daily in response to 
external time cues (Miguel, d Oliveira, Pereira, & Pedrazzoli, 2014). 
Moreover, Paciello et al. proposed that the chronotype classification of 
available measurement approaches differed significantly (Paciello et al., 
2022). In this regard, another study also reported a low concordance 
between biological markers of chronotype, dim-light melatonin onset, 
and both the MEQ and MCTQ (Reiter, Sargent, & Roach, 2021). It was 
also reported that MEQ and CSM were highly correlated (r = 0.904); 
however, when participants were categorized using the authors' sug
gested cut-off values, little agreement was observed between the two 
instruments (Caci, Deschaux, Adan, & Natale, 2009).

Crucially, for the outcomes of food addiction, emotional eating, 
uncontrolled eating, and restrained eating, our meta-analysis synthe
sized data from both preference-based (e.g., MEQ, CSM) and behavior- 

Fig. 7. Forest plot for the association between later chronotype and food craving score. The common metric for the effect size for each study is the correlation 
coefficient (r). The square in the middle of each straight line represents the mean of the correlation coefficient (r), while the left and right extremes of the vertical 
lines represent the corresponding 95% CI. The middle of the diamond represents the overall mean for the correlation coefficient (r), while the left and right extremes 
of the diamond represent the corresponding 95% CI. The results on the left of the no-effect line favor the lower food craving score, while those on the right favor the 
higher food craving score.

Fig. 8. Forest plot for the association between later chronotype and restrained eating score. The common metric for the effect size for each study is the correlation 
coefficient (r). The square in the middle of each straight line represents the mean of the correlation coefficient (r), while the left and right extremes of the vertical 
lines represent the corresponding 95% CI. The middle of the diamond represents the overall mean for the correlation coefficient (r), while the left and right extremes 
of the diamond represent the corresponding 95% CI. The results on the left of the no-effect line favor the lower restrained eating score, while those on the right favor 
the higher restrained eating score.
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based (e.g., MCTQ) instruments. The consistency of the associations 
observed across these distinct measurement modalities suggests that the 
relationship between eveningness and these behaviors is robust to 
methodological variation. This convergence indicates that the risk 
associated with eveningness is likely stable, persisting whether chro
notype is quantified as a psychological preference or a behavioral phase. 
In contrast, findings for binge eating, night eating, and food craving 
were derived exclusively from preference-based measures. While the 
associations in these domains were significant, future research using 
behavioral phase markers (e.g., MCTQ or actigraphy) is necessary to 
determine whether these links generalize across chronotype modalities.

4.4. Chronotype and binge-eating

We observed that people with a later chronotype were more likely to 
report binge eating, considering the quality of the pooled studies was 
good (Amicis et al., 2023) and fair (al Balushi & Carciofo, 2023; Harb 
et al., 2012). Binge eating disorder involves frequent episodes where 
individuals consume unusually large quantities of food, lose control over 
their eating, and feel negative emotions either during or after the eating 
episodes (Giel et al., 2022). All three studies utilized BES to examine 
binge-eating behaviors. A previous study among a nonclinical sample of 
women showed a sensitivity of 81.8% and a specificity of 97.8% for BES 
in discriminating clinically significant cases of binge eating (Duarte, 
Pinto-Gouveia, & Ferreira, 2015). Chronotype was assessed using CSM 
(al Balushi & Carciofo, 2023), MEQ (Harb et al., 2012), and rMEQ 
(Amicis et al., 2023). Despite variations in assessment tools, all studies 
consistently indicated that individuals with a later chronotype exhibit 
greater binge-eating tendencies, suggesting that delayed circadian 
timing may contribute to dysregulated eating behaviors.

4.5. Chronotype and night eating

We found that later chronotypes were associated with a higher 
likelihood of night eating, with all studies quality rated as good (Başar 
Gökcen, 2025; Yucel et al., 2025) and fair (Ali et al., 2020; Blouchou 
et al., 2024; Harb et al., 2012; Kandeger et al., 2018; Riccobono et al., 
2020; Riccobono et al., 2025; Riccobono, Pompili, Iannitelli, & Pacitti, 
2019; Yilmaz Yavuz & Altinsoy, 2022). Night eating syndrome, also 
called nocturnal eating syndrome, refers to morning anorexia, nighttime 
eating accompanied by sleep disruption due to frequent awakenings to 
eat, and emotional distress, particularly at night (Vander Wal, 2012). All 
studies used NEQ, a widely used tool to assess the definitive items of 
night eating syndrome, including morning anorexia, evening hyper
phagia, insomnia, nocturnal ingestion, and mood. However, some re
searchers raised concerns regarding the reliability of the morning 
anorexia and evening hyperphagia sections of NEQ since these items rely 
on memory, and subjects usually have difficulties in estimating the 
amount of food consumed retrospectively (Allison et al., 2008). Only the 
study of Blouchou et al. used SCRAM (Blouchou et al., 2024) to assess 
chronotype, and the others used the MEQ (Ali et al., 2020; Başar Gökcen, 
2025; Harb et al., 2012; Kandeger et al., 2018; Riccobono et al., 2019; 
Riccobono et al., 2020; Yilmaz Yavuz & Altinsoy, 2022; Yucel et al., 
2025). This difference may explain why the former study (Blouchou 
et al., 2024) proposed a higher likelihood of night eating syndrome in 
individuals with earlier chronotype, although the association was not 
significant for that study, whereas the rest of the evidence provided 
opposite findings. Overall, despite methodological inconsistencies, our 
findings suggest that later chronotype is associated with a higher risk of 
night eating.

4.6. Chronotype and food addiction

We found that individuals with a later chronotype were more likely 
to score high on measures of food addiction, considering the quality of 
evidence that was good (Amicis et al., 2023; Başar Gökcen, 2025; 

Borisenkov et al., 2025; Ceylan, Kocoglu-Tanyer, Sacikara, & Sultan 
Dengiz, 2024; Kabasakal Cetin, 2023; Kandeger, Selvi, & Tanyer, 2019) 
and fair (Najem et al., 2020; Yilbas et al., 2022). A food addiction, also 
known as an eating addiction, is a type of behavioral addiction where 
individuals compulsively consume tasty and highly appealing foods. 
These foods typically contain high levels of sugar, fat, and salt, signifi
cantly stimulating the reward system in humans and other animals 
(Fletcher & Kenny, 2018). There is no clear consensus on whether food 
addiction is a valid concept (Fletcher & Kenny, 2018). Some researchers 
argue the fact that it lacks the defining features of drug addiction and 
question whether food can be addictive if it is vital for human survival 
(Fletcher & Kenny, 2018; Ziauddeen, Farooqi, & Fletcher, 2012). 
Alternatively, others point out the common psychological, behavioral, 
and biological similarities between the use of addictive drugs and the 
compulsive consumption of highly palatable foods (Carter et al., 2016; 
Ruddock, Dickson, Field, & Hardman, 2015). Studies implemented 
several questionnaires, such as YFAS (Amicis et al., 2023; Başar Gökcen, 
2025; Borisenkov et al., 2025; Kandeger et al., 2019; Najem et al., 2020; 
Yilbas et al., 2022), mYFAS (Ceylan et al., 2024), and AEBS (Kabasakal 
Cetin, 2023) to measure addictive-like eating behaviors. YFAS is the 
most applied tool to measure and quantify food addiction, evaluating 
concepts like tolerance, withdrawal, and continued consumption despite 
negative consequences, which are the same as concepts assessed for drug 
addiction (Penzenstadler, Soares, Karila, & Khazaal, 2019). However, 
AEBS focuses more on craving, loss of control, and compulsive eating 
behaviors (Schulte, Potenza, & Gearhardt, 2018), and, therefore, the 
specific questionnaire used to assess food addiction needs to be 
considered when interpreting the findings. Regarding the chronotype 
measurement approaches, studies used the MEQ (Başar Gökcen, 2025; 
Ceylan et al., 2024; Kabasakal Cetin, 2023; Kandeger et al., 2019; Najem 
et al., 2020; Yilbas et al., 2022), rMEQ (Amicis et al., 2023), and MCTQ 
(Borisenkov et al., 2025). Despite differences in the chronotype assess
ment tools used, all studies consistently showed a higher prevalence of 
food addiction among individuals with a later chronotype, reinforcing 
the robustness of our meta-analysis findings.

4.7. Chronotype and emotional eating

We found that later-type participants were more likely to report 
emotional eating, considering the quality of the included studies was 
good (Aoun et al., 2019; Garaulet et al., 2023; Kabasakal Cetin, 2023; 
Keenan, Hosseni, & Bendall, 2025; Konttinen et al., 2014;Muzni et al., 
2021; Okumus & Esen Oksuzoglu, 2026) and fair (Budkevich et al., 
2021; Schubert & Randler, 2008; Walker, Christopher, Wieth, & 
Buchanan, 2015). Emotional eating refers to consuming food in response 
to stress or emotions rather than physical hunger (Adriaanse, de Ridder, 
& Evers, 2011). In terms of emotional eating assessment, enrolled 
studies utilized TFEQ (Aoun et al., 2019; Budkevich et al., 2021; Keenan 
et al., 2025; Konttinen et al., 2014; Schubert & Randler, 2008; Walker 
et al., 2015), DEBQ (Muzni et al., 2021; Okumus & Esen Oksuzoglu, 
2026), MES (Kabasakal Cetin, 2023), and EEQ (Garaulet et al., 2023) to 
assess emotional eating. Regarding chronotype, most of the pooled 
studies used MEQ to indicate the chronotype of the participants (Aoun 
et al., 2019; Budkevich et al., 2021; Garaulet et al., 2023; Kabasakal 
Cetin, 2023; Keenan et al., 2025; Konttinen et al., 2014; Okumus & Esen 
Oksuzoglu, 2026; Walker et al., 2015), except for Schubert et al. 
(Schubert & Randler, 2008), which used CSM. Moreover, Muzni et al. 
(Muzni et al., 2021) implemented both MEQ and MCTQ to define 
chronotype and, therefore, is the only included study covering the 
chronotype's psychological and behavioral aspects. Aoun et al. (Aoun 
et al., 2019) presented the association between chronotype and 
emotional eating separately in males and females and, surprisingly, 
found that females with a morning chronotype were more likely to 
report emotional eating. In addition, Budkevich et al. investigated this 
link only in females, and the magnitude of the correlation between 
chronotype and emotional eating was the lowest compared to studies 
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that recruited both males and females. Research indicates that males 
generally exhibit a later chronotype compared to females (Fischer, 
Lombardi, Marucci-Wellman, & Roenneberg, 2017). Additionally, due 
to biological factors such as hormonal fluctuations, females are more 
susceptible to reporting intense emotional experiences and are more 
likely than males to use eating as a means of mood regulation (Anversa 
et al., 2021). These differences may partly account for the variability in 
the direction and strength of the association between chronotype and 
emotional eating in females and males across individual studies, despite 
the overall meta-analysis indicating that a later chronotype may be 
linked to a higher risk of emotional eating.

4.8. Chronotype and uncontrolled eating

We found that later-type individuals were more likely to report un
controlled eating, while the evidence quality was good (Aoun et al., 
2019; Garaulet et al., 2023; Kabasakal Cetin, 2023;Muzni et al., 2021; 
Okumus & Esen Oksuzoglu, 2026) and fair (Budkevich et al., 2021; Esin 
& Ayyıldız, 2024; Kasof, 2001; Schubert & Randler, 2008; Walker et al., 
2015). Uncontrolled eating has been proposed as an umbrella termi
nology for several psychological constructs, all of which ask about 
overeating. Pooled studies used TFEQ (Aoun et al., 2019; Budkevich 
et al., 2021; Walker et al., 2015), EEQ (Esin & Ayyıldız, 2024; Garaulet 
et al., 2023), DEBQ (Muzni et al., 2021; Okumus & Esen Oksuzoglu, 
2026), MES (Kabasakal Cetin, 2023), BULIT-R (Kasof, 2001), and TFEQ 
(Schubert & Randler, 2008) to measure uncontrolled eating. It is 
important to note that some questionnaires are designed to assess un
controlled eating, while others focus on the underlying reasons for this 
behavior, such as food cravings, food addiction, lack of satiety, difficulty 
in restraining food intake, exposure to tempting foods, and eating in 
response to negative emotions (Vainik, García-García, & Dagher, 2019). 
Moreover, it was suggested that individuals may not clearly distinguish 
between the various reasons for overeating, at least when responding to 
questionnaires, implying that uncontrolled eating could be considered 
an intersection of different eating-related traits (Vainik et al., 2019). In 
terms of chronotype measurement, except for the study of Muzni et al. 
(Muzni et al., 2021), which implemented both MEQ and MCTQ to 
measure the chronotype of participants, the other studies used MEQ 
(Aoun et al., 2019; Budkevich et al., 2021; Esin & Ayyıldız, 2024; 
Garaulet et al., 2023; Kabasakal Cetin, 2023; Okumus & Esen Oksuzoglu, 
2026; Walker et al., 2015) and CSM (Kasof, 2001; Schubert & Randler, 
2008). The study of Walker et al.(Walker et al., 2015) enrolled Amazon 
Mechanical Turk workers, an online platform that operates 24/7, 
enabling its workers to select their shifts based on their preferences and 
schedules. Therefore, these considerations are essential when inter
preting the present study's findings, which suggest that individuals with 
a later chronotype exhibit higher levels of uncontrolled eating compared 
to those with an earlier chronotype.

4.9. Chronotype and food craving

We found that individuals with a later chronotype were more likely 
to report food cravings, considering the risk of bias of the included 
studies as good (Garaulet et al., 2023; Yang & Tucker, 2022), fair (Esin & 
Ayyıldız, 2024), and poor (Meule, Roeser, Randler, & Kübler, 2012). 
Food craving is an intense desire or urge for a specific type of food, 
including highly processed palatable foods containing high levels of 
saturated fat, sugar, and/or refined carbohydrates (Taylor, 2019). While 
not a disordered eating construct per se, those with eating disorders 
often endorse food cravings in the context of binge eating (Taylor, 
2019). Enrolled studies used the trait version of FCQ (Meule et al., 2012; 
Yang & Tucker, 2022) and EEQ (Esin & Ayyıldız, 2024; Garaulet et al., 
2023) to measure food cravings. FCQ-trait assesses general tendencies to 
experience food cravings and considers various dimensions of food 
craving, including physiological, behavioral, emotional, and cognitive 
aspects (Meule, 2020; Taylor, 2019). However, EEQ examines how 

emotions like sadness, anxiety, or stress could trigger food cravings, and 
therefore, it does not consider all aspects of food cravings (Meule, 2020; 
Taylor, 2019). All studies used the MEQ to assess individuals' chro
notypes. Overall, our findings suggest that a later chronotype is associ
ated with more frequent food cravings, though heterogeneity in study 
quality and measurement tools warrants cautious interpretation.

4.10. Chronotype and restrained eating

We found that later-type individuals were less likely to restrain their 
eating, with the quality of included studies being good (Aoun et al., 
2019; Muzni et al., 2021; Okumus & Esen Oksuzoglu, 2026) and fair 
(Budkevich et al., 2021; Schubert & Randler, 2008; Walker et al., 2015). 
Restrained eating refers to consciously restricting food intake with the 
goal of controlling body weight and/or being healthier (Polivy, Herman, 
& Mills, 2020). TFEQ (Aoun et al., 2019; Budkevich et al., 2021; Schu
bert & Randler, 2008; Walker et al., 2015) and DEBQ (Muzni et al., 
2021; Okumus & Esen Oksuzoglu, 2026) were used to assess restrained 
eating. Restrained eaters share an interest in losing or maintaining body 
weight; therefore, the motivation for weight loss is fundamental in 
defining restrained eating (Polivy et al., 2020). However, their motives 
differ with respect to self-image/− esteem, attitudes, behaviors, ability, 
level or type of motivation, and personality. This level of ambiguity 
should be considered when we talk about restrained eating in non- 
clinical populations (Polivy et al., 2020). For example, DEBQ and 
TFEQ define restrained eaters as those who restrict their calories 
constantly and are more likely to lose or maintain their body weight 
(Polivy et al., 2020). However, other tools, including the Eating Disorder 
Examination-Questionnaire (EDE-Q) and the restraint scale, define di
etary restraint as a characteristic of those who attempt to limit their food 
intake but frequently struggle with self-control, leading them to suc
cumb to cravings and overeating. As a result, they often fail to lose 
weight (Polivy et al., 2020). Therefore, we need to explicitly define our 
research question and, based on that, select the most appropriate tools to 
assess restrained eating. Included studies utilized MEQ (Aoun et al., 
2019; Budkevich et al., 2021; Okumus & Esen Oksuzoglu, 2026; Walker 
et al., 2015), CSM (Schubert & Randler, 2008), and a combination of 
MEQ and MCTQ (Muzni et al., 2021) to assess individuals' chronotypes. 
Overall, these findings suggest that individuals with a later chronotype 
may exhibit lower levels of restrained eating, potentially reflecting 
poorer self-regulation of eating behaviors and greater susceptibility to 
overeating.

4.11. Strengths and limitations

To the best of our knowledge, the current study is the first compre
hensive systematic review and meta-analysis to assess the association 
between chronotype and a wide range of disordered eating indicators. 
However, some limitations warrant consideration. Most of the included 
studies were cross-sectional, precluding us from drawing a causal link 
between chronotype and disordered eating indicators. Not all reported 
data were suitable for meta-analysis. Therefore, we could not include all 
available literature in the quantitative analysis, which may partly 
explain why we observed publication bias for some outcomes, including 
binge eating and restrained eating. However, subsequent trim-and-fill 
analysis confirmed the robustness of our findings. Moreover, we detec
ted significant heterogeneity in the analysis of binge eating, night 
eating, food addiction, uncontrolled eating, and food craving. Due to the 
small number of eligible studies and the uneven distribution and 
inconsistent reporting of key confounders across studies, we were un
able to conduct meta-regression or subgroup analyses to formally 
explore potential sources of between-study heterogeneity. Furthermore, 
our focus in this review was on non-clinical samples, limiting our ability 
to generalize these findings to clinical eating disorder populations, 
which represents an important area for future study.
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4.12. Methodological recommendations for future research

Given the significant heterogeneity observed across studies, likely 
driven by reliance on retrospective self-report tools, future research 
must move beyond cross-sectional surveys toward rigorous, real-time, 
and biologically informed data collection methods. To better capture 
the dynamic interplay between circadian biology and eating behavior, 
we recommend adopting intensive longitudinal designs using Ecological 
Momentary Assessment (EMA) (Engel et al., 2016). Unlike standard 
questionnaires, which are prone to recall bias, EMA uses smartphone 
technology to capture eating behaviors, cravings, and emotional states 
as they occur. This “real-time” approach allows researchers to determine 
temporal precedence, for instance, whether a delay in sleep phase on a 
specific evening directly precipitates disordered eating behaviors the 
following day. Furthermore, to overcome the limitations of subjective 
chronotype assessment tools, future studies should validate self-reports 
against objective circadian-related markers. This can be achieved 
through wrist actigraphy to monitor rest-activity rhythms over several 
weeks, providing a precise, objective measure of sleep timing and sleep 
debt (Santisteban, Brown, & Gruber, 2018). Ideally, where feasible, 
measuring Dim Light Melatonin Onset (DLMO) would provide the gold- 
standard biological reference for circadian phase (Murray et al., 2024; 
Garaulet et al., 2023). Additionally, recent methodological advances are 
being developed for the assessment of circadian phase via analysis of 
omics from blood or other tissues, such as human hair follicles 
(Yamaguchi et al., 2017). Therefore, these high-resolution methodolo
gies will be essential for moving beyond simple associations to identi
fying precise chronobiological targets for the prevention and treatment 
of eating disorders (Engel et al., 2016; Reiter et al., 2021; Santisteban 
et al., 2018; Yamaguchi et al., 2017). Finally, to elucidate the mecha
nisms driving these associations, researchers should systematically 
report sex-stratified analyses and, where possible, account for hormonal 
status (e.g., menstrual cycle phase), as well as other key modifiers such 
as age, ancestry, genetic background, comorbidities, and medication 
use, in order to disentangle underlying biological drivers from 
chronotype-related effects.

4.13. Conclusion

This meta-analysis found that individuals with a later chronotype are 
more likely to report binge-eating, night-eating, food addiction, 
emotional eating, uncontrolled eating, and food craving, as well as a 
lower restrained eating score. These outcomes highlight an association 
between chronotype and disordered eating indicators; however, more 
longitudinal and randomized controlled trials are needed to establish 
causality and underlying mechanisms (Barker et al., 2025). In addition, 
it is important to investigate whether improving circadian alignment 
between individuals' internal biological clocks and external environ
mental cues can mitigate disordered eating behaviors.
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Vetter, C., … Scheer, F. (2023). Evening types as determined by subjective and 
objective measures are more emotional eaters. Obesity (Silver Spring), 31(5), 
1192–1203. https://doi.org/10.1002/oby.23749

Giel, K. E., Bulik, C. M., Fernandez-Aranda, F., Hay, P., Keski-Rahkonen, A., Schag, K., … 
Zipfel, S. (2022). Binge eating disorder. Nature Reviews Disease Primers, 8(1), 16.

Greer, S. M., Goldstein, A. N., & Walker, M. P. (2013). The impact of sleep deprivation on 
food desire in the human brain. Nature Communications, 4(1), 2259.

Hanlon, E. C., Tasali, E., Leproult, R., Stuhr, K. L., Doncheck, E., de Wit, H., … Van 
Cauter, E. (2016). Sleep restriction enhances the daily rhythm of circulating levels of 
endocannabinoid 2-arachidonoylglycerol. Sleep, 39(3), 653–664. https://doi.org/ 
10.5665/sleep.5546

Harb, A., Levandovski, R., Oliveira, C., Caumo, W., Allison, K. C., Stunkard, A., & 
Hidalgo, M. P. (2012). Night eating patterns and chronotypes: a correlation with 
binge eating behaviors. Psychiatry Research, 200(2–3), 489–493. https://doi.org/ 
10.1016/j.psychres.2012.07.004

Hasan, H., Shihab, K. A., Mohammad, Z., Jahan, H., Coussa, A., & Faris, M. E. (2023). 
Associations of smartphone addiction, chronotype, sleep quality, and risk of eating 
disorders among university students: A cross-sectional study from Sharjah/United 
Arab Emirates. Heliyon, 9(1), e12882. https://doi.org/10.1016/j.heliyon.2023. 
e12882

Hasler, B. P., Sitnick, S. L., Shaw, D. S., & Forbes, E. E. (2013). An altered neural response 
to reward may contribute to alcohol problems among late adolescents with an 
evening chronotype. Psychiatry Research: Neuroimaging, 214(3), 357–364.

Horne, J. A. (2015). Human REM sleep: influence on feeding behaviour, with clinical 
implications. Sleep Medicine, 16(8), 910–916.

Kabasakal Cetin, A. (2023). Chronotype is associated with addiction-like eating behavior, 
mindful eating and ultra-processed food intake among undergraduate students. 
Chronobiology International, 40(10), 1435–1443. https://doi.org/10.1080/ 
07420528.2023.2267677

Kandeger, A., Egilmez, U., Sayin, A. A., & Selvi, Y. (2018). The relationship between 
night eating symptoms and disordered eating attitudes via insomnia and chronotype 
differences. Psychiatry Research, 268, 354–357. https://doi.org/10.1016/j. 
psychres.2018.08.003

Kandeger, A., Selvi, Y., & Tanyer, D. K. (2019). The effects of individual circadian rhythm 
differences on insomnia, impulsivity, and food addiction. Eating and Weight Disorders, 
24(1), 47–55. https://doi.org/10.1007/s40519-018-0518-x
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(2024). What is the relationship between chronotype and disordered eating in 
adolescents? The EHDLA study. Nutrients, 16(16), Article 2576. https://www.mdpi. 
com/2072-6643/16/16/2576.

Ma, L.-L., Wang, Y.-Y., Yang, Z.-H., Huang, D., Weng, H., & Zeng, X.-T. (2020). 
Methodological quality (risk of bias) assessment tools for primary and secondary 
medical studies: What are they and which is better? Military Medical Research, 7, 
1–11.

Martins-de-Passos, T. O., Mesas, A. E., Beneit, N., Díaz-Goñi, V., Peral-Martinez, F., 
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Glossary

AEBS: Addiction-like Eating Behavior Scale
BES: Binge Eating Scale
BRIAN: Biological Rhythms Interview of Assessment in Neuropsychiatry
BULIT-R: Bulimia Test-Revised
CSM: Composite Scale of Morningness
DEBQ: Dutch Eating Behavior Questionnaire
EAT: Eating Attitudes Test
EDDS: Eating Disorder Diagnostic Scale
EDEQ: Eating Disorder Examination Questionnaire
EDI: Eating Disorders Inventory
EEQ: Emotional Eater Questionnaire
FCQ: Food Craving Questionnaire
IES: Intuitive Eating Scale
MCTQ: Munich CronoType Questionnaire
MEQ: Morningness-Eveningness Questionnaire
MES: Mindful Eating Scale
MESC: Morningness-Eveningness Scale in Children
mYFAS: modified Yale Food Addiction Scale
NEQ: Night Eating Questionnaire
rMEQ: reduced Morningness-Eveningness Questionnaire
SCOFF: Sick, Control, One stone, Fat, Food ()
SCRAM: Sleep, Circadian Rhythms, and Mood
SREBQ: Self-Regulation of Eating Behavior Questionnaire
TFEQ: Three-Factor Eating Questionnaire
YFAS: Yale Food Addiction Scale
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