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Feeding the feelings: gender
differences in emotional eating
during COVID-19: a systematic
review and meta-analysis

Christopher Zaiser®*, Marie Pahlenkemper®, Gerrit Brandt®,
Cristina Ballero Reque®, Luisa Sabel®, Nora M. Laskowski® and
Georgios Paslakis

University Clinic for Psychosomatic Medicine and Psychotherapy, Medical Faculty, Campus East-
Westphalia, Ruhr-University Bochum, Bochum, North Rhine-Westphalia, Germany

Context: The COVID-19 pandemic intensified mental health issues and increased
emotional eating (EE), a coping mechanism, where food is consumed in response
to emotions rather than hunger. During the pandemic, gender-specific EE patterns
were observed, with women reporting elevated EE levels in response to stress,
anxiety, and depression due to various social and psychological factors.
Objectives: This study primarily focused on examining gender differences in EE
during the COVID-19 pandemic. As a secondary outcome, it aimed to explore
predictors of EE.

Data sources and extraction: This systematic review was pre-registered
(PROSPERO CRD42023421727) and adhered to PRESS and PRISMA guidelines.
Studies published between March 2020 and August 2024 were identified across
Scopus, Web of Science, PubMed, and PsycINFO. The quality assessment was
performed using the “Critical Appraisal Checklist for Analytical Cross-Sectional
Studies.” The meta-analysis was conducted following MOOSE guidelines.

Data analysis: Of 14,347 studies identified, 30 met inclusion criteria (only if
population >18 years, without clinical diagnoses, gender-specific analysis
regarding EE, observational studies with original data collection during COVID-19
pandemic), with 16 incorporated into the meta-analysis. Gender significantly
moderated pandemic-related stress. Higher EE scores in women were linked
to isolation and caregiving responsibilities, while men’'s EE often appeared as
reward-seeking. Across diverse measures and regions, women consistently
exhibited higher EE scores (Cohen's d = 0.39). Young adults and students
showed a stronger association with EE, suggesting heightened vulnerability. Key
predictors included increased food intake, COVID-19-related stress and lifestyle
changes, sleep quality, and physical activity.

Conclusion: The predominance of cross-sectional designs limits the ability to
draw causal conclusions, and selection bias in studies, often targeting specific
groups, restricts generalizability. Future longitudinal studies are needed to
assess causality and explore the inferences to additional factors, such as
socioeconomic status and mental health. Gender-sensitive interventions are
suggested to address EE risks, particularly in women.

Systematic review registration: PROSPERO (CRD42023421727). https://www.
crd.york.ac.uk/prospero/display_record.php?ID=CRD42023421727.
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1 Introduction

In March 2020, the World Health Organization officially
recognized the COVID-19 outbreak as a global pandemic (1), which
led to the widespread implementation of various safety measures,
including lockdowns, social distancing mandates, and home
confinements (2). These measures disrupted daily routines and
lifestyles (3) and posed significant economic challenges for many
individuals (4). Extended lockdowns and prolonged uncertainty
significantly increased global stress and anxiety levels (5), intensifying
existing mental health challenges, including disordered eating
behaviors (DEB) and emotional eating (EE) (6, 7).

1.1 Emotional eating

EE has been defined as the tendency to consume food in response
to emotions, both positive and negative, rather than to satisfy physical
hunger (8). Given the societal health risks associated with obesity, the
link between EE and excess weight underscores the importance of
addressing this behavior as a public health issue (9, 10). EE is strongly
connected with other DEB, such as loss of control over eating, binge-
eating, and food cravings (11, 12), which also often lead to obesity (13).

Research shows that individuals prone to EE have distinct dietary
patterns compared to non-emotional eaters, including higher
consumption of sweet and high-fat meals (14) and more frequent
snacking (15). Many individuals also experience low levels of
interoceptive awareness (16), leading to difficulties in identifying
hunger, satiety, and emotional states (17). This reduced awareness is
often linked with alexithymia, a condition characterized by difficulties
in recognizing and expressing emotions (18).

EE may function as a form of escapism from negative emotions
(19), given the stress-relieving effect of consuming energy-dense foods
that activate reward pathways and release dopamine (20). The EE
pattern creates a feedback loop in which EE provides temporary relief
from distressing emotions but may lead to feelings of shame and guilt
when the individuals reflect on their past behavior, which reinforces
the negative emotions and may thus further perpetuate EE (19, 21).
Research indicates that certain emotional states—such as anxiety,
sadness, tension, and boredom—are more likely to result in EE than
other negative emotions (22, 23). Accordingly, an experimental study
found that anxiety, but not anger, is associated with greater food
consumption (24). Furthermore, EE has been shown to be highly
correlated with perceived stress (25). Increased stress levels are
associated with a reduced ability to accurately perceive internal signals
of hunger and satiety, along with alterations in the body’s natural
hunger cues (26).

1.2 Eating behaviors in the pandemic
context

Limited access to healthcare services during the COVID
pandemic exacerbated anxiety and affected treatment compliance,
particularly impacting individuals with ongoing health needs (27).
Stress associated with confinement was further linked to sleep
disturbances, which, in turn, were associated with higher food
consumption (28). The prolonged lockdowns and restrictions during
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the pandemic intensified social isolation and heightened levels of
stress, anxiety, and fear (29). This has led to an increase in the
consumption of high-caloric “comfort foods” as a coping mechanism
for negative emotions (30). Continuous media exposure to COVID-
19-related news also acted as a chronic stressor, further fueling
overeating behaviors (31). Additional pandemic-driven changes, such
as disruptions to physical activity routines and increased
preoccupation with weight and body image, exacerbated DEB (27,
32-34). Notably, these pandemic-related stressors appear to have
impacted DEB in a gender-specific way; the systematic analysis by
Laskowski et al. (35) found that women exhibited higher levels of
disordered eating compared to men.

1.3 Gender differences in emotional eating

Research highlights that stress responses differ by gender, with
women showing a greater propensity for stress-induced EE (36).
Studies consistently demonstrate that EE levels are higher in women
than in men (37, 38). In particular, women more often report eating
as a response to emotional states such as depression, anxiety, or anger,
especially during periods of elevated stress (26, 37, 39, 40). This
pattern suggests that women may be more inclined to rely on EE as a
coping mechanism during times of emotional distress (41).

A contributing factor to the observed gender disparity in EE is its
association with depressive symptoms, which are more commonly
reported by women (42-44). The higher prevalence of depressive
symptoms may make women more likely to engage in EE as a means
of managing their emotional distress. This aligns with patterns
observed in other DEB, such as binge eating (45), where women are
also overrepresented (46). Research suggests that men and women
often differ in their ability to identify and express emotions, potentially
leading to higher self-reported EE in women (37, 47).

Pandemic-induced stress and its impact on emotional regulation
also appear to have differed between men and women. Evidence
suggests that women are more likely to use self-distraction, including
EE, as a coping strategy in response to heightened stressors (48, 49).
This gender-specific vulnerability reflects a combination of
psychological (50), social (51), and biological factors (52, 53) that
influence stress processing and emotional responses. Current research
suggests differences in hypothalamic-pituitary-adrenal (HPA) axis
activation (54), immune function (55) and brain regions associated
with emotional processing (53). In addition, women reported higher
levels of rumination during negative affect (56, 57), which can
exacerbate feelings of loss of control, leading to increased depressive
and anxious symptoms (58).

The persistent stressors of the pandemic—including caregiving
responsibilities, work-life balance challenges, and frequent exposure
to anxiety-provoking media—may have exacerbated these tendencies
in women (21). Prolonged isolation, increased anxiety, and constant
exposure to distressing news may amplify negative emotions and
disrupt emotion regulation, potentially leading to more pronounced
gender-specific eating responses (59-61). This highlights the complex
dynamics between stress processing, emotional regulation (62), and
societal pressures that differentially affect genders (62, 63).

Although several reviews have examined eating behaviors during
the COVID-19 pandemic, there is a lack of systematic reviews with
meta-analytic synthesis focusing specifically on gender differences in
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EE. Previous reviews either addressed broader DEB or reported
gender as a secondary outcome, leaving the precise magnitude and
moderators of gender-specific EE during the pandemic insufficiently
clarified. Despite several reviews on eating behaviors during COVID-
19, a quantitative synthesis focusing specifically on gender differences
in emotional eating is thus still lacking.

1.4 Objectives of the study

Evidence indicates that EE is shaped by gender-specific patterns
and the distinct stressors introduced by the COVID-19 pandemic (64,
65), highlighting the need for an in-depth investigation into these
dynamics. This systematic review and meta-analysis aimed to
synthesize evidence on gender differences in EE during the COVID-19
pandemic. Specifically, we sought to quantify effect sizes across studies
to provide a precise estimate of gender-specific patterns and to explore
potential moderators of these differences. By clarifying the magnitude
and consistency of gender differences in EE, this study addresses a gap
in the literature and provides evidence relevant for designing gender-
sensitive interventions.

2 Methods
2.1 Criteria for inclusion and exclusion

We included original research articles written in English or
German, with no geographical limitations. Eligible studies focused on
the general adult population, regardless of gender, while studies
involving children, adolescents (<18 years), or clinical populations
were excluded. Studies were required to address outcomes explicitly
related to EE with a clear gender-specific analysis. Publications before
March 2020 and those written in languages other than English or
German, were excluded. Research on general eating behavior or
emotion regulation without a specific focus on EE, as well as studies
lacking gender comparisons, were excluded. Excluded publication
types comprised (systematic) reviews, meta-analyses, case reports,
qualitative studies, commentaries, conference papers, opinion pieces,
letters, and editorials. The inclusion and exclusion criteria according
to the population, intervention, comparison, outcomes, study design
(PICOS) scheme are shown in Table 1.

During screening, we verified that all included studies reported at
least one measurement collected during the COVID-19 pandemic

TABLE 1 PICOS criteria.

Population (P) General adult population (>18 years) without clinical

diagnoses
Intervention (I) No intervention
Comparison (C) Gender-specific analysis
Outcomes (O) Emotional eating
Study Design (S) Quantitative observational studies with original data, data

collection during COVID-19 pandemic
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(March 2020 onward). Studies that also contained pre-pandemic data
were eligible only if pandemic-period data were available and analyzed.

2.2 Literature search

This review was preregistered with the National Institute for
Health and Care Research on the “Prospero International Prospective
Register of Systematic Reviews” (registration number:
CRD42023421727). No additional protocol document beyond the
PROSPERO registration form was developed or published. An
evidence-based electronic search was conducted following the “Peer
Review of Electronic Search Strategies” (PRESS) guidelines to
guarantee a rigorous and reproducible approach. Additionally, the
review adhered to the “Preferred Reporting Items for Systematic
Reviews and Meta-Analyses” (PRISMA 2020) guidelines (66) (see
Supplementary material for checklist), ensuring a transparent,
structured, and comprehensive reporting process.

A comprehensive search of the literature was performed across four
major databases—Scopus, Web of Science (WOS), PubMed MEDLINE,
and PsycINFO—covering the period from March 2020 to August 8,
2024. The initial search was conducted on July 13, 2023, and updated
and finalized on August 8, 2024. Although the initial search syntax
formally included records from 2019 onwards, only studies published
from March 2020 onwards and reporting data collected during the
COVID-19 pandemic were eligible for inclusion. The search query used
for PubMed is displayed in Table 2, with search terms adapted as needed
for each database. The complete search strategy for all databases is
available at https://www.crd.york.ac.uk/PROSPEROFILES/421727_
STRATEGY 20230713.pdf. The Covidence software (67) was employed
to organize and manage the studies, including deduplication, title/
abstract screening, and full-text review. We did not systematically search
the grey literature, which may have limited the inclusion of
non-indexed studies.

2.3 Study evaluation

A two-stage procedure was employed for study selection. In the
first stage, titles and abstracts were screened independently by two
reviewers, with assignments rotated among six investigators (CZ, MP,
GB, CR, LS, and NL). In the second stage, two reviewers independently
examined each full text using the same assignment procedure, with
particular attention to whether questionnaires assessed and reported
EE. If the two reviewers agreed, the decision was accepted; in case of
disagreement, consensus was sought through discussion with the
broader review team, and unresolved cases were adjudicated by the
first author (CZ), in consultation with the senior authors (NL and GP)
if needed. The final set of included studies was verified by the senior
authors (NL and GP). The synthesis of outcomes was conducted by
the first (CZ) and second (MP) author, and NL, who provided
methodological oversight.

The quality assessment was performed using the “Critical
Appraisal Checklist for Analytical Cross-Sectional Studies” developed
by the Joanna Briggs Institute (68), following recommendations by Ma
etal. (69). The checklist comprises eight items evaluated as “Yes,” “No,”
“Unclear;” or “Not Applicable,” with an overall appraisal categorized as
“Include,” “Exclude,” “Seek Further Information,” and “Comments.”
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TABLE 2 Full search string for PubMed.

Topic ‘ MeSH term

((diet[Title/Abstract]) OR (nutrition[Title/ Abstract]) OR
(binge*[Title/Abstract]) OR (eating behavio*[Title/
Abstract]) OR (eating habit*[Title/Abstract]) OR (eating
disorder*[Title/ Abstract]) OR (disordered eating| Title/
Abstract]) OR (body *satisfaction[Title/ Abstract]) OR (body
image[Title/Abstract])) AND

Eating behavior,

body image

Gender ((gender*[Title/Abstract]) OR (sex[Title/ Abstract]) OR
(men[Title/Abstract]) OR (women|[Title/Abstract]) OR
(trans*[Title/ Abstract]) OR (Igb[Title/ Abstract]) OR
(Igbt*[Title/Abstract]) OR (intersex*[Title/ Abstract]) OR
(*binary[Title/ Abstract]) OR (queer|[Title/Abstract]) OR

(male[Title/Abstract]) OR (female[Title/Abstract])) AND

COVID-19 ((sarscov|Title/Abstract]) OR (pandem*[Title/ Abstract]) OR
(COVID-19([Title/Abstract]) OR (corona*[Title/ Abstract])
OR (lockdown|[Title/ Abstract]) AND

Language ((English[Language]) OR (German[Language])) AND

Time (2019:2023[pdat]))

Two authors independently conducted the quality assessment of
included studies, with CZ making the final decision on assessments.

2.4 Statistical methods for meta-analysis

All statistical analyses were performed using the open-source
software R version 4.4.1 (70), with the metafor package version 4.6.0
(71) employed to calculate Cohen’s d, perform the sensitivity analysis,
and conduct subgroup analyses. In accordance with Cochrane’s
recommendations for observational data, we followed the MOOSE
guidelines (see Supplementary material for checklist) for conducting
and reporting this meta-analysis of observational studies (72). In this
meta-analysis, Cohen’s d was calculated as the standardized mean
difference effect size based on mean values (M) and standard
deviations (SD), either directly extracted from the included studies
(n=9) or obtained by contacting the corresponding authors (n = 21)
to request (additional) data. These inquiries were conducted between
September, 15th 2024 and October, 18th 2024. If no response was
received, additional co-authors of the respective articles were
contacted. If no extractable statistics were obtained after these
attempts, the study was retained for the qualitative synthesis but
excluded from the meta-analysis. The data associated with this study
can be requested from the corresponding author.

We calculated the overall effect size and created a forest plot to
visually summarize the findings across studies. To assess the
robustness of our results, we performed a sensitivity analysis using the
“leave-one-out” method, systematically removing one study at a time
that had the greatest impact on heterogeneity, and recalculating the
effect size for each iteration.

To gain deeper insights and identify potential moderators
contributing to the observed variability, we conducted subgroup
analyses targeting specific factors. The following data was extracted
for this purpose: (1) measurement instruments: Emotional Eater
Questionnaire (EEQ) (73), Emotional Eating Scale (EES) (8), Three-
Factor-Eating Questionnaire (TFEQ) (74, 75), Eating Behavior Pattern
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Questionnaire (EBPQ) (76), Dutch Eating Behavior Questionnaire
(DEBQ) (77), Emotional Overeating Questionnaire (EOQ-5) (78),
self-developed; (2) percentage of women (<50%, 50-70, >70%); and
(3) sample characteristics (young adults and university students,
general population, and professionals). Finally, we examined (4)
geographical regions, including Middle East, Europe, Latin America,
South Asia, East Asia, cross-regional, and cross-regional Spanish-
speaking. In this context, the “cross-regional” category includes one
(36) study that evaluated participants from several different regions,
while “cross-regional Spanish-speaking” refers to a study (79) that
specifically included multiple Spanish-speaking countries
across regions.

To assess heterogeneity, we calculated the I* statistic and Cochran’s
Q, with a significant p-value for Cochran’s Q indicating heterogeneity
beyond chance. Publication bias was evaluated using Egger’s test and
a funnel plot; a significant p-value for Egger’s test would suggest
asymmetry, indicating potential publication bias. We applied a
random-effects model to account for variability across studies,
representing effect sizes as Cohen’s d. Forest plots were used to display

both individual and overall Cohen’s d values.

3 Results
3.1 Extracted studies

The literature search yielded 14,347 records. Following the
selection process, 30 studies met the inclusion criteria and were
included in the final synthesis (see PRISMA diagram, Figure 1). Of
these, 16 studies were included in the meta-analysis. Studies entered
the meta-analysis when they reported gender-disaggregated means
and standard deviations (or convertible statistics) for emotional eating
outcomes during the pandemic. The remaining studies (n = 14) did
not provide sufficient quantitative information and were therefore
retained in the narrative synthesis only.

3.2 Results regarding emotional eating

Thirty studies examining EE (see Table 3) were included in this
review. Among these studies, 27 reported binary categories of women
and men, while three also included “other” and “not specified”
genders. The total sample size across all studies was 73,812
participants, comprising 46,935 women (63.6%), 26,830 men (36.3%),
and 47 individuals (0.1%) classified as “other” or “not specified”
However, none of the studies provided detailed analyses for the “other”
and “not specified” gender categories. Sample sizes in individual
studies ranged from 120 to 24,968 participants.

The most frequently used tools for assessing EE included the EEQ
(73); n=7, the TFEQ in its 18-item (TFEQ-R18) (74) or 21-item
version (TEFQ-R21) (75); n = 6, and the DEBQ (77); n = 6. The EES
(8) was used in four studies, while self-developed questions were
employed in three. Two studies used the EOQ-5 (78), and one study
each used the EBPQ (76), and the Yale Food Addiction Scale
(YFAS) (30).

Among the studies, one was longitudinal (81), while the remaining
29 employed cross-sectional designs. Nonetheless, one cross-sectional
study (82) included retrospective (pre-pandemic) and prospective
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Studies from databases/registers (n = 14,347)
Web of Science (n = 6,077)
Scopus (n =4,151)

Records removed before screening (n = 5,735)
~ Duplicate identified manually (n = 43)

PubMed (n = 3,431)
PsycINFO (n = 688

=
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=
=
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A4

Studies screened (n = 8,612)

Duplicate identified by Covidence (n = 5,692)

Screening

A4
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Studies excluded (n = 7,762)
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A4
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Studies included in review (n = 30)

FIGURE 1
PRISMA diagram.

\ 4

Wrong setting (n = 5)

No COVID-19 period (n = 8)
No primary study (n = 26)
Unsuitable language (n = 38)
Unsuitable population (n = 97)
No gender comparison (n = 218)
Unsuitable outcomes (n = 425)

(i.e., during the pandemic) assessments of EE. Study samples were
primarily drawn from the general population (n = 17), with no specific
age or profession criteria. Additional groups included university
populations (n = 6), young adults (n = 2), nurses (n = 2), workers from
the National Research Council (n = 1), government servants (n = 1),
and school administrators (n = 1).

3.2.1 Gender differences

Significant gender differences in EE behaviors were consistently
observed across studies, with women typically reporting higher EE
scores than men.

Multiple studies using the EEQ observed significant gender
differences, with women scoring higher than men. For example, in
Turkey, Ozcan and Yesilkaya (82) reported that women exhibited
significantly higher EEQ scores during the COVID-19 pandemic,
although no such difference was observed pre-pandemic, reflecting an
increase in EE for both genders, with more pronounced changes among
women. Similarly, in Ecuador (83), a significant association between
gender and EE was found, with women again scoring higher than men.
In Malaysia, Hamzaid et al. (
pandemic-related stressors significantly moderated the relationship

) demonstrated that gender and

between lifestyle changes and EE, particularly among women.

Studies employing the TFEQ also identified substantial gender
differences in EE scores. In large multinational studies (36, 79),
women consistently had higher EE scores and were more likely to
report EE behaviors than men. At the same time, in Brazil, Oliveira
etal. (
in men, but not in women, highlighting potential gender differences

) found that EE scores significantly predicted food cravings

in EE-related sequelae.
The DEBQ also revealed gender disparities in EE. For example,

Usubini et al. (86) found that Italian women scored significantly

Frontiers in

higher than men. Similarly, in Israel (65), higher emotional eating in
women compared to men was observed. Tazeoglu et al. (81) found
that EE scores increased significantly post-quarantine for both genders
in Turkey, with women consistently scoring higher.

Findings from studies using the EES showed more heterogeneous
results concerning gender differences. In Turkey, Gébel et al. (87) and
Yoldas Ilktac et al. (
women and a stronger association between gender and EE tendencies.

) reported significantly higher EES scores in
Additionally, Eser Durmaz et al. (89) found that Turkish women who
spent more time on social media exhibited higher EES scores, while
no significant differences were noted for men. Conversely, Carpio-
Arias et al. (
EE scores in Ecuador.

) found no significant relationship between gender and

Studies utilizing either self-developed questions, the EBPQ, or the
YFAS also supported the trend of higher EE prevalence in women. For
instance, in a large Norwegian study with self-developed questions
(64), women were nearly twice as likely as men to report EE, with
gender serving as a significant predictor of EE.

Overall, across various measurement tools, women demonstrated
higher EE tendencies than men, with gender frequently acting as a
significant predictor of EE. A summary of gender differences in EE is
presented in

3.2.2 Associations between emotional eating and
contributing factors during the COVID-19
pandemic

This section examines the associations between EE and various
contributing factors during the COVID-19 pandemic, without
emphasizing gender-specific outcomes.

Several studies found strong associations between changes in
food intake during the pandemic and EE. For example, Liboredo
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TABLE 3 Gender differences in emotional eating during the COVID-19 pandemic.

10.3389/fnut.2025.1680872

References Measure Sample, country Result gender difference
Barcln-Giizeldere and Devrim-Lanpir | EEQ N =506 (387 women, 119 men), - Women: M = 11.17 + 5.85, men: M = 9.39 + 5.37 => sig. difference
(123)? Turkey (p <0.001)
Bemanian et al. (64)* Self-developed N =24,968 (13,944 women, 11,024 - EE past week: 62% of women, 43% of men
men), Norway - More than 4 times of EE in the last week: 16% of women, 9% of men
- Gender as predictor of EE: OR = 1.9 [CI (1.8; 2.0)] => higher chance
of reporting EE in women compared to men
Carpio-Arias et al. (83)* EEQ N = 8,426 (5,943 women, 2,483 - Women: M = 8.04 + 5.83, non-emotional eaters 40.6%, individuals
men), Ecuador (young adults) with low EE 31.3%, EE 24.1%, individuals with high EE 4.0%
- Men: M = 6.31 + 5.04, non-emotional eaters 51.6%, individuals with
low EE 31.3%, EE 15.5%, individuals with high EE 1.6%
- EE behavior was sig. associated with gender [F (1)=186.67, p < 0.001]
Carpio-Arias et al. (90) EES N=2,333 (1,581 women, 752 men), = - Gender [F (1) = 1.9, p = 0.16] did not show a sig. relationship with

Ecuador

EE scores

De Diego et al. (92)

EE score was

created by items

N =2,084 (1,292 women, 792 men),

Spain (workers from National

33% of women vs. 25% of men reported that emotional changes had

a negative impact on their eating habits (p < 0.001)

“other” gender), China (7.8%),
Ghana (9.2%), Ireland (11.0%),
Malaysia (7.3%), South Korea
(7.5%), Netherlands (6.8%),
United States of America (50.4%)

(university students)

associated with Research Council) - Women selected EE-related statements more often than men: item
overeating “emotional appetite loss™: 10.1% vs. 4.8% (p < 0.001); item “loss of
control with hyperpalatable foods”: 20.1% vs. 14.5% (p < 0.01); item
“anxiety-/boredom-induced eating”: 31.7% vs. 27.0% (p < 0.05)
Duetal. (36)* TFEQ-18 N=1,392 (973 women, 379 men, 40 | - Women: M = 36.8 + 22.3, men: M = 26.9 + 21.7 => sig. difference

(p <0.001)

Women:

Sig. correlation between EE and dietary risk (B = 0.024, p < 0.001)
and between EE and BMI (B = 0.012, p = 0.043), no sig. correlation
between EE and perceived stress (B = 0.443, p = 0.142)

EE sig. mediated the relationship between perceived stress and
dietary risk (B = 0.001, 95% CI = 0.007, 0.022) and the relationship
between perceived stress and BMI (B = 0.024, 95% CI = 0.012, 0.041)
Sig. interaction effect of sleep quality and EE on dietary risk

(p =0.022) and of sleep quality and EE on BMI (p = 0.015) => better
sleep quality weakens the relationship between EE and dietary risk

and between EE and BMI

Men:

Sig. correlation between EE and perceived stress (B = 1.205,

p <0.001), no sig. correlation between EE and dietary risk
(B=-0.011, p = 0.547)

EE sig. mediated the relationship between perceived stress and BMI
(B =0.038,95% CI = 0.014, 0.069) but not the relationship between
perceived stress and dietary risk (B = 0.006, 95% CI = —0.005, 0.018)
No sig. interaction effect of sleep quality and EE on dietary risk

(p =0.251), and of sleep quality and EE on BMI (p = 0.999)

Ederer et al. (95)

1 item (how often
someone is
taking comfort by
eating in

response to
loneliness or
stress during the
COVID-19

pandemic)

N =4,068 (2,099 women, 1,969

men), United States of America

Sig. association between gender and the following categories

(p <0.001):

o Never/rarely: 55.4% women vs. 73.4% men
o Sometimes: 31.6% women vs. 20.4% men

o Often/always: 12.9% women vs. 6.1% men
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References (WEENIE Sample, country Result gender difference
Elmacloglu et al. (98) TFEQ-18 N =1,036 (827 women, 209 men), - No sig. difference in EE scores between women and men (p = 0.12)
Turkiye
Eser Durmaz et al. (89)° EES N =1,000 (792 women, 208 men), - Women who spent >2 h/day on social media had higher scores
Tiirkiye (university students) compared to those who spent <2 h/day (p < 0.01); difference not sig.
in men (p = 0.183)
Gobel et al. (87) EES N =458 (309 women, 149 men), - No EE tendency: 142 (58%) women vs. 103 (42%) men
Tirkiye - EE tendency: 167 (78.4%) women vs. 46 (21.6%) men = sig.
relationship between EE category and gender (x* = 21.70, p < 0.001)
Hadar-Shoval et al. (65) DEBQ N =1,969 (1,085 women, 884 men), | - Sig. correlation between EE and gender (r = 0.13, p < 0.001)
Israel
Hamzaid et al. (84) EEQ N =210 (154 women, 56 men), - Gender and COVID-19-related stressors sig. moderated the
Malaysia (government servants) relationship between lifestyle changes due to COVID-19 and EE [F
(12, 1,595) = 20.49, p < 0.001]

- Sig. interaction between COVID-19-related stressors and magnitude

of change regarding EE for women [B = 0.005, F (1, 1,595) = 5.29,
p = 0.021] but not for men [B = —0.001, F (1, 1,595) = 0.48,
p=0.487]
Jacob and Panwar (124)? EBPQ N =120 (60 women, 60 men), India - Women: M = 25.60 + 5.31, men: M = 24.05 + 5.08 => no sig. gender
difference (p = 0.10)
Karakose et al. (94)* DEBQ N =266 (35 women, 231 men), - Women: M = 2.07 + 1.14, men: M = 1.70 + 0.87 => sig. gender
Tiirkiye (school administrators) difference (p = 0.024)
Liboredo et al. (91) TFEQ-R21 N =1,368 (1,094 women, 269 men, - EE score <61.1: 757 (77.2%) women vs. 224 (22.8%) men
5 “not specified”) - EE score >61.1: 337 (88.2%) women vs. 45 (11.8%) men => sig.
Brazil association between gender and EE category (p < 0.01)
Lo Moro et al. (96) EOQ N = 1,865 (1,305 women, 560 men), - Women had higher odds of emotional overeating compared to men
Ttaly [OR = 1.61; 95% CI (1.26; 2.05); p < 0.001]
Modrzejewska et al. (93) EOQ N =868 (773 women, 95 men), - Sig. correlation between gender and emotional overeating (r = 0.08,
Poland p<0.05)

- Log. regression: gender was a sig. predictor of emotional overeating
while controlling for BMI, visual- and attitude-related as well as
body- and health-related predictors (p = 0.010); when emotion-
related predictors were additionally controlled, gender was no
longer sig.

Nashwan et al. (125)* EEQ N =200 (81 women, 119 men), - Women had significantly higher odds of higher EEQ categories
Qatar (nurses) compared to men [OR = 2.70; 95% CI (1.39; 5.26); p = 0.003]
Oliveira et al. (85) TFEQ-R21 N=1,363 (1,094 women, 269 men), | - Only in men, the EE score was a sig. predictor of food cravings
Brazil [OR = 1.04; 95% CI: (1.02; 1.05); p < 0.001]
Ozcan and Yesilkaya (82)° EEQ N =578 (422 women, 156 men), Pre-pandemic:
Tarkiye - Women: M =7.81 + 4.05, men: M = 7.08 £ 2.91 => no sig. gender
difference (p = 0.091)

- Women: 88.2% low EE, 9.7% EE, 2.1% high EE, men: 96.2% low EE,
2.6% EE, 1.2% high EE = sig. gender difference (p = 0.013)

During the pandemic:

- Women: M = 20.17 + 5.18, men: M = 18.31 + 5.12 = sig. gender
difference (p < 0.001)

- EEQ score increased sig. in women and men (p < 0.001)

- Women: 3.3% low EE, 61.4% EE, 35.3% high EE, men: 8.3% low EE,
67.3% EE, 24.4% high EE = sig. gender difference (p = 0.004)

Rahim et al. (99) TFEQ-18 N=3,738 (1,824 women, 1,914 - 756 (41.5%) women vs. 729 (38.1%) men reported EE => no sig.

men), Iraq

association between gender and EE category (p = 0.102)
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References Measure Sample, country Result gender difference
Renzo etal. (102) YFAS N =602 (480 women, 120 men, 2 - Sig. more women reported EE than men (“use of food to respond to
“not specified” gender), Italy anxious feelings,” “need to increase food intake to feel better;,”
“anxious feelings due to current eating habits”) => sig. gender
difference (p < 0.001, respectively)
Ricalde-Castillo et al. (97) EEQ N =500 (213 women, 287 men), - Women: M = 9.49 + 4.76, men: M = 9.14 + 4.53 => no sig. gender
Peru (nurses) difference (p = 0.400)
Serin and Kog (100) DEBQ N =1,064 (624 women, 440 men), - Women: median = 32.50 (IQR: 22.00, 40.00), men: median = 27.00
Tirkiye (university students) (IQR: 19.00, 36.00) => sig. gender difference (p < 0.05)
Sumalla-Cano et al. (101)* EEQ N =168 (112 women, 56 men), - Non-/low emotional eater: 64.2% women vs. 89.2% men
Spain (university population) - Emotional/very emotional eater: 35.7% women vs. 10.7% men => sig.
association between gender and EE category (p < 0.01)
Tazeoglu et al. (81)* DEBQ Pre-Quarantine: N = 746 (397 Pre-quarantine:
women, 349 men)
Post Quarantine: - Women: M = 2.51 +0.97, men: M = 2.06 + 0.98
N =386 (203 women, 183 men),
Tirkiye (university students) Post-quarantine:
- Women: M = 2.96 + 0.84 => sig. increase (p < 0.01), men:
M =2.52 +0.89 => sig. increase (p < 0.01)
- EE score was sig. higher in women than in men post- and
pre-quarantine, respectively, => sig. gender difference (p < 0.001)
Usubini et al. (86) DEBQ N =437 (224 women, 213 men), - Women: M =2.38 + 0.94, men: M = 1.74 + 0.71 => sig. difference
Italy (young adults) (p <0.001)
Vila-Marti et al. (79) TFEQ-18 N =9,849 (7,889 women, 1,960 - EE <9 points: 85.0% women vs. 15.0% men
men), 21 Spanish-speaking - EE 9-10 points: 79.1% women vs. 20.9% men (prevalence
countries ratio = 1.22) => sig. gender difference (p < 0.001)
- EE > 10 points: 72.8% women vs. 27.2% men (prevalence ratio 1.11)
=> sig. gender difference (p < 0.001)
Wuetal. (103)? DEBQ N =1,135 (580 women, 555 men), - Women: M =26.3 +9.8, men: M = 22.5 + 9.4 => sig. gender
China (university students) difference (p < 0.01)
- Gender was a sig. predictor of EE (8 = 0.16, p < 0.01)
Yoldas Ilktac et al. (88) EES N =495 (342 women, 153 men), - Sig. correlation between gender and EES score (r = 0.183; p < 0.01)
Tiirkiye - Gender was a sig. predictor of EE (f = —0.169, p < 0.001)

EE, emotional eating; OR, odds-ratio; CI, confidence interval; IQR, interquartile range; EEQ, Emotional Eater Questionnaire (73); EES, Emotional Eating Scale (8); TFEQ, Three-Factor Eating
Questionnaire, R18 (74), R21 (75); DEBQ, Dutch Eating Behavior Questionnaire (77); EBPQ, Eating Behavior Pattern Questionnaire (76); EOQ, Emotional Overeating Questionnaire (78);

YFAS, Yale Food Addiction Scale (80).

“Studies included in meta-analysis. The bold values indicate the sample size (N) for each study. This was done to highlight the relevance of sample size for interpreting the results.

et al. (91) identified increased food intake as a significant predictor
of EE, with an odds ratio of 3.6 [95% CI (1.8; 3.7)], indicating a
substantial rise in EE linked to higher food consumption. Similarly,
De Diego et al. (92) reported that greater consumption of savory
snacks, bakery products, and sweet snacks was significantly
associated with higher EE behaviors (p <0.001, respectively),
highlighting the impact of altered dietary habits on EE during
the pandemic.

COVID-19-related stress also emerged as a significant factor
influencing EE. Hadar-Shoval et al. (65) found a notable correlation
between pandemic-related stressors and EE (r=0.24; p < 0.001).
Participants who experienced positive changes in alcohol
consumption, sleep quality, or smoking showed significantly less EE
than those with negative changes, though no significant association
was found with changes in physical activity. Similarly, Modrzejewska
et al. (93) identified pandemic-related stress as a predictor of
emotional overeating, even when controlling for variables such as
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gender, BMI, and affect regulation. These findings underscore the role
of pandemic-induced stress in EE behaviors.

Fear of COVID-19 was another factor linked to EE. Karakose et al.
(94) demonstrated a significant association between fear of the virus
and EE (r=0.35 p <0.01), with fear of COVID-19 serving as a
significant predictor of EE. Similarly, Yoldas Ilktac et al. (88) found an
association between fear of COVID-19 and EE (r = 0.09; p = 0.046).
However, fear did not remain a significant predictor after controlling
for variables such as sleep quality, BMI, age, and gender.

Additional pandemic-specific factors included quarantine
duration and lifestyle changes. Ozcan and Yesilkaya (52) found a
significant association between the length of quarantine and EE scores
(r=0.61; p = 0.025), suggesting that prolonged quarantine correlated
with increased EE. Vila-Marti et al. (79) reported that lower sleep
quality, reduced physical activity, higher screen time, and changes in
the relationship with food were negatively linked with medium and
high EE scores (p < 0.05, respectively). Among these, changes in sleep
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quality were key predictors of high EE scores, emphasizing the critical
role of sleep in managing EE.

Finally, Ederer et al. (95) explored EE in response to loneliness or
stress, finding a significant association between EE and weight changes
during the pandemic. Those who frequently engaged in EE due to
loneliness or stress had increased odds of both weight loss and weight
gain (odds-ratios ranging from 1.62 to 4.61), suggesting a strong link
between EE behaviors and weight fluctuations during this period.

3.3 Meta-analytic findings on emotional
eating across genders

The meta-analysis included 16 studies (see Table 3) on EE, with a
combined sample size of 53,381 participants, comprising 34,137
women and 19,244 men. The initial random-effects model (see
Supplementary Figure 1) revealed a moderate overall effect size
[Cohen’s d = 0.34, 95% CI (0.21, 0.48), p < 0.001], suggesting that EE
significantly differed by gender across studies. However, this initial
model exhibited a high level of heterogeneity (I* = 96.99%), indicating
substantial variability between the included studies. The Q-test for
heterogeneity was also significant [Q (15) = 700.30, p < 0.001], further
highlighting

Supplementary Figure 1).

unexplained variability —across studies (see

To better understand and address the observed heterogeneity, a
leave-one-out sensitivity analysis was conducted. In this stepwise
approach, the study by Vila-Marti et al. (79) was excluded first, slightly
reducing heterogeneity to I* = 90.32%, with a comparable effect size
estimate [Cohen’s d=0.39, 95% CI (0.30, 0.48), p <0.001]. As
additional studies with a strong influence on heterogeneity were
removed—specifically, Usubini et al. (86), Lo Moro et al. (96), and
Ricalde-Castillo et al. (97)—the heterogeneity dropped substantially,
reaching I* =41.87% with 12 remaining studies. At this point,
heterogeneity was no longer statistically significant (p = 0.078). The
effect size estimate at this stage remained significant [Cohen’s d = 0.38,
95% CI (0.33, 0.42), p < 0.001], indicating that the effect of gender on
EE is robust across these relatively homogeneous studies.

The final exclusion involved omitting Carpio-Arias et al. (83), leaving
asubset of 11 studies, which further reduced heterogeneity to I* = 15.60%,
while maintaining a stable effect size estimate [Cohen’s d = 0.39, 95% CI
(0.35, 0.43), p < 0.001]. However, given the stability of the effect size and
the lack of statistically significant heterogeneity (p=0.078) with 12
studies, further reductions were deemed unnecessary. We selected the
12-study subset as the final analysis group (see Figure 2) to balance
statistical homogeneity with the inclusion of a broader evidence base. This
subset reflects a relatively homogeneous group of studies with consistent
effect sizes, underscoring the reliability of the gender difference in EE
across diverse study contexts and populations.

Subgroup analyses explored potential moderators to further
explain variability in effect size across studies. When examining region
as a moderator, this model accounted for 47.38% of the between-study
heterogeneity. Notably, the “cross-regional Spanish-speaking”
subgroup, represented solely by Vila-Marti et al. (79), showed a
significant negative effect [estimate = —0.73, 95% CI (—1.26, —0.20),
p =0.007], indicating a reversal of the typical gender effect on EE, with
men reporting higher levels than women. Importantly, other regional
subgroups, such as studies from Spain categorized under “Europe” or
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studies from Latin America, did not yield significant effects when
examined separately.

Analyses by sample type showed that samples consisting of young
adults and university students had a significantly higher association
with EE [estimate = 0.27, 95% CI (0.03, 0.51), p = 0.028] compared to
the general population and professionals, suggesting that this
demographic may be more susceptible to EE behaviors. Instrument
type was also examined but did not significantly influence effect size,
indicating that between-study variability was not strongly dependent
on the measurement approach [QM (6)=4.78, p=0.573]. Full
subgroup estimates (k, Cohen’s d, 95% CIs, p-values, R*/I?) are
reported in Supplementary Table S1.

To investigate the combined effects of moderators on EE, a mixed-
effects meta-regression was conducted. This model, which included
both region and sample type as moderators, significantly reduced
residual heterogeneity, explaining 71.10% of the variability. Within
this model, the study from the Spanish-speaking subgroup Vila-Marti
etal. (79) exhibited a significantly negative effect size (estimate = —0.49,
p =0.029), whereas young adults and university students showed a
significantly higher effect size (estimate = 0.24, p = 0.016), consistent
with findings from the subgroup analyses. The residual heterogeneity
in this combined model remained modest (I* = 77.61%, p < 0.001),
indicating that while a substantial portion of variability is explained
by these moderators, additional unmeasured factors may still
contribute to differences across studies.

Lastly, an examination of a potential publication bias was
conducted. A funnel plot analysis, along with Egger’s test for funnel
plot asymmetry [¢ (14) = 0.241, p = 0.813], suggested no evidence of
publication bias in the included studies, indicating that the observed
results are unlikely to be influenced by selective publication practices
(see Figure 3).

3.4 Quality assessment

The quality assessment of the included studies revealed variations
in adherence to established evaluation criteria. Most studies met key
quality standards, including clear definitions of the study population,
detailed descriptions of participants and settings, identification of
confounding factors, valid and reliable outcome measurements, and
the use of appropriate statistical methods.

However, specific shortcomings were identified in several studies.
Notably, some studies lacked explicit definitions of sample inclusion
criteria, including those by Bemanian et al. (64), Ozcan and Yesilkaya
(82), Elmacloglu et al. (98), Karakose et al. (94), Lo Moro et al. (96),
Modrzejewska et al. (93), Rahim et al. (99), Serin and Kog (100), and
Sumalla-Cano et al. (101). Additionally, deficiencies in the
identification and management of confounding variables were
common. On the other hand, the following studies fulfilled both
quality criteria: Hadar-Shoval et al. (65), Eser Durmaz et al. (89),
Carpio-Arias et al. (90), Ederer et al. (95), Liboredo et al. (91),
Modrzejewska et al. (93), Renzo et al. (102), Ricalde-Castillo et al.
(97), and Wu et al. (103).

Concerns regarding the validity and reliability of outcome
measurements were limited, with only De Diego et al. (92) showing
notable issues in this area. A detailed summary of the quality
assessment for each study is presented in Table 4.
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4 Discussion
4.1 General findings

This systematic review and meta-analysis aimed to provide a
comprehensive evaluation of gender differences in EE during the
COVID-19 pandemic within an adult general population. Our study
provides robust evidence for significant gender differences in EE
during the COVID-19 pandemic. Across the large majority of the
included studies, women reported higher levels of EE than men, a
trend intensified by pandemic-specific stressors such as increased
anxiety, fear, loneliness, and disrupted routines (65, 82, 95). While
most studies supported the evidence of gender disparities, exceptions
were noted. For instance, Carpio-Arias et al. (90) found no significant
gender differences in the general population, and Elmacloglu et al.
(98) observed no changes in EE due to social isolation. However, the
overall trend indicates that women were disproportionately affected
by EE during the pandemic.

Several studies, e.g., Hadar-Shoval et al. (65), Vila-Marti et al. (79),
Ozcan and Yesilkaya (82), Hamzaid et al. (84), Ederer et al. (95),
Karakose et al. (94), and Modrzejewska et al. (93), reported that
gender and pandemic-related stressors such as increased anxiety and
fear, sleep disturbances and loneliness, were significant moderators of
EE behavior. Women’s tendency to rely on EE as a coping mechanism
is consistent with previous research highlighting their greater
predisposition toward emotion-focused coping strategies when faced
with stressors (37).

The regional aspect of these studies further highlights the
complexity of gender differences in EE. One notable finding was from
Vila-Marti et al. (79), which uniquely identified a reversal of the

10.3389/fnut.2025.1680872

typical gender effect on EE within Spanish-speaking populations
spanning Spain and Latin America. In this study, men reported
higher mean levels of EE than women; however, women were still
more likely to be categorized in the high EE group. This result
underscores the potential influence of cultural factors, such as
differences in emotional expression or dietary habits, on EE
behaviors. Importantly, the other regional subgroups, such as Europe
and Latin America examined separately, did not yield significant
effects, suggesting that geographic (i.e., cultural) region may not
uniformly influence gender differences in EE. Nonetheless, our study
encompasses a diverse range of geographical contexts, including the
Middle East, East Asia, South Asia, and cross-regional datasets,
providing a broad perspective on EE behaviors. This geographical
diversity strengthens the generalizability of the findings while
highlighting areas for further exploration of cultural
moderators of EE.

In addition, Oliveira et al. (85) identified EE as a significant
predictor of food cravings in men but not in women in a Brazilian
sample, highlighting further the nuanced ways in which EE may
manifest across genders. This finding may reflect the distinction
between EE and food cravings, where EE involves eating in response
to emotional triggers like stress or anxiety, while food cravings are
characterized by intense, specific desires for particular foods, often
driven by physiological or sensory cues. Therefore, the results reported
by Oliveira et al. (85) suggest that men’s EE might be more closely
linked to food cravings, potentially due to gender differences in how
emotional and physiological responses to food are processed.

The observed gender differences in EE during the COVID-19
pandemic can be partly explained by divergent stress-coping

strategies. Women are more likely to engage in avoidant, passive, and
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FIGURE 2

Forest plot of final random-effects model. All studies represent data collected during the COVID-19 pandemic. *Indicates the second measurement

point for Ozcan and Yesilkaya (82) and for Tazeoglu et al. (81).
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emotion-focused coping mechanisms, such as self-blame and
behavioral disengagement (104, 105), which can increase anxiety (58).
Consequently, women are more inclined to engage in EE as a way to
temporarily alleviate negative emotions such as stress, anger, anxiety,
or sadness (21, 37). While this behavior may offer momentary relief,
it fails to address the root causes of these stressors. Pandemic-related
stressors, such as social isolation, increased caregiving responsibilities,
and economic uncertainty (106), likely intensified this reliance on
EE. In contrast, men tend to use more problem-focused strategies,
such as active planning, seeking instrumental support, and directly
confronting challenges, which are generally linked to better mental
health outcomes (104, 105). However, when men do engage in EE, it
tends to manifest as reward-seeking behavior, where consuming
calorie-dense foods satisfies cravings and provides immediate
satisfaction (85). This is consistent with physiological evidence
suggesting gender differences in appetite responses to negative
emotions, with women reporting increased appetite and men
experiencing appetite suppression (107, 108), which may partly
explain their lower EE scores.

It is challenging to determine the extent to which observed
changes were directly caused by the pandemic. Only a limited
number of studies were able to assess changes in gender differences
in EE over time. For instance, Tazeoglu et al. (81) observed that both
men and women significantly increased their EE during the
quarantine period, with women consistently scoring higher than
men both before and after the quarantine. Notably, this study did not
find evidence of a significant exacerbation of the gender gap in EE
scores during this specific period. In contrast, Ozcan and Yesilkaya
(82), by comparing EE behaviors before and during the pandemic,
identified a trend toward gender-specific changes. Their findings
suggest that EE increased for both men and women, with a more

10.3389/fnut.2025.1680872

pronounced rise in women, indicating that the pandemic may have
intensified pre-existing gender-specific coping tendencies.
Elmacloglu et al. (98) found no significant gender differences in
changes in EE due to social isolation, while Hamzaid et al. (84)
demonstrated a significant interaction between COVID-19-related
stressors and the extent of change in EE for women (p = 0.021) but
not for men (p = 0.487).

Preexisting mental health conditions likely intensified EE
among women during the pandemic. Reflecting the overall higher
prevalence of depression and anxiety in women (109, 110), research
indicates that women experienced significantly higher levels of
depression, anxiety, and stress during the first wave of the pandemic
(111). This increase was partly due to heightened concerns for
family well-being and increased caregiving responsibilities, which
disproportionately impacted women (112). Additionally, restricted
access to healthcare services during the pandemic contributed to
increased anxiety and a general worsening of mental health
conditions. This combination of heightened psychological stress
and limited support may have led women with preexisting mental
health conditions to engage in EE more frequently as a
coping mechanism.

The meta-analytic findings— including 16 studies—revealed
that the gender differences (with a stable effect size of Cohen’s
d=0.4) in EE were more pronounced in studies focusing on
young adults and students compared to those investigating the
general population and professionals. Several interconnected
factors may explain this heightened effect among younger adults.
Developmentally, young adulthood is a critical period marked by
heightened emotional reactivity and limited impulse control,
which may predispose individuals to maladaptive coping
mechanisms such as EE (113, 114). For young women in
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Funnel plot for potential publication bias.
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particular, societal pressures related to body image and
appearance, combined with greater tendencies toward emotion-
focused coping strategies, may amplify their susceptibility to EE
compared to young men (62, 63). Moreover, pandemic-specific
stressors, such as disruptions to education, early career paths, and
social connections, disproportionately impacted younger adults
(115, 116). These combined biological, psychological, and
sociocultural factors likely contributed to the observed intensified
gender differences in EE within younger adult populations,
underscoring the need for targeted interventions tailored to
this demographic.

Based on the results of this study, important implications arise
for public health strategies designed to mitigate the long-term health
risks associated with EE. The elevated gender disparities observed in
young adult samples emphasize the urgency of developing tailored,
gender-specific interventions aimed at improving emotion
regulation and stress management. Women’s heightened reliance on
EE as a coping mechanism highlights the need for targeted
interventions during crises, addressing both immediate emotional
needs and the underlying stressors. Given the established link
between EE and obesity, as well as the greater burden of obesity-
related health conditions on women (117), such strategies are crucial
for reducing health disparities and promoting equitable health
outcomes (118).

Young adults and university students, identified as particularly
vulnerable to EE, require special consideration in public health
initiatives. The greater gender disparities observed in this
demographic suggest that age-related developmental factors, such
as higher emotional reactivity and less effective impulse control,
may exacerbate the tendency toward EE (119), particularly in
young adults (120). These findings point to the necessity of
resilience-building programs that integrate gender-sensitive
approaches, providing education on stress management, emotion
regulation, and healthy coping strategies. Establishing support
networks and increasing access to mental health services tailored
for this age group could mitigate the negative impacts of EE,
reduce gender disparities, and foster healthier long-
term behaviors.

Our findings also point to the importance of tailoring interventions
to gender-specific needs. For women, who more frequently report EE
as a coping strategy, interventions may focus on strengthening adaptive
coping mechanisms and stress regulation. For men, however, the lower
reported levels of EE might partly reflect difficulties in perceiving,
labeling, or acknowledging emotional states. This suggests that
interventions for men may benefit from emphasizing emotional literacy
and recognition, ensuring that maladaptive eating patterns are not
overlooked simply because they are not self-identified as “emotional
eating” By addressing both coping and awareness, gender-sensitive
programs can more effectively reduce EE-related health risks and
promote equitable outcomes.

4.2 Limitations and future directions

Several limitations should be noted when interpreting the
findings of this systematic review and meta-analysis. First, most
of the included studies were cross-sectional, which limits the
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ability to establish causal relationships between pandemic
conditions and changes in EE. Cross-sectional designs capture
data at a single point in time and cannot account for changes in
eating behaviors compared to pre-pandemic baselines, potentially
introducing bias (121, 122). Longitudinal research during times of
crises is essential to elucidate the causal and gender-specific
pathways linking pandemic-related stressors to psychopathology,
e.g., EE behaviors. In addition, we did not systematically search
the grey literature (e.g., dissertations, reports, preprints). This may
have excluded relevant non-indexed studies and increased the risk
of publication bias. However, we formally assessed publication bias
(funnel plot and Egger’s test), and the results did not indicate
substantial bias, which mitigates this concern. Another limitation
is the potential selection bias within the studies included in the
meta-analysis, as many focused on specific populations, such as
students, certain geographic regions, or professional groups,
which may limit their representativeness for the general
population. This limits the generalizability of the findings to
broader or more diverse groups. Furthermore, the over-
representation of certain demographic groups, such as younger
adults, may have influenced the results, as EE is often more
prevalent in these populations. To address this limitation,
we conducted subgroup analyses to explore potential variations
across different demographic groups and regions.

The quality assessment identified variations in adherence to the
defined evaluation criteria. While most studies fulfilled key quality
standards, notable shortcomings were observed. The most prevalent
issues included unclear inclusion criteria and inadequate consideration
of confounding factors, which may have implications for the
robustness of the findings.

Self-report measures used in the included studies, such as the
EEQ, TFEQ, DEBQ, and EES may also be subject to bias. Participants
may underreport or overreport their behaviors due to social
desirability or recall bias, particularly in the context of sensitive topics
such as EE. This may affect the accuracy of the reported gender
differences and undermine the reliability of the conclusions. The
variation in measurement tools across studies is another limitation.
Different instruments assess EE in slightly different ways, which may
contribute to variability in the results. While tools like the EEQ, TFEQ,
DEBQ, and EES are widely used, inconsistencies in how EE is
conceptualized and measured could affect the comparability of the
findings across studies. To mitigate this limitation, again, we conducted
subgroup analyses to examine the potential impact of different
measurement tools on the results.

Moreover, pandemic-related stressors, such as social isolation and
caregiving responsibilities, were found to exacerbate EE in women (84,
95), however, the role of other psychological and social factors, such
as pre-existing mental health conditions and socioeconomic status,
has not been fully explored. Future research should consider these
factors, as they may further contribute to gender differences in EE
during stressful events like a pandemic.

Finally, although some included studies mentioned categories
beyond the binary gender classification (e.g., “other” or “not specified”
gender), none provided detailed analyses for these groups. As a result,
our meta-analysis could only address gender differences between
women and men. This limitation highlights the urgent need for future
studies to systematically include and analyze data from individuals
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TABLE 4 Quality assessment.

10.3389/fnut.2025.1680872

References Were the Were the Were Were Were the Was
criteria for study confounding  strategies to outcomes appropriate
inclusionin = subjects and factors deal with measured in statistical
the sample the setting identified? confounding a valid and analysis

clearly described in factors reliable way? used?
defined? detail? stated?

Barcln-Giizeldere and Devrim

Lanpir (123) Yes Yes No No Yes Yes

Bemanian et al. (64) No Yes Yes ? Yes Yes

Carpio-Arias et al. (83) Yes Yes No No Yes Yes

Carpio-Arias et al. (90) Yes Yes Yes Yes Yes Yes

De Diego et al. (92) Yes Yes Yes ? No Yes

Duetal. (36) Yes Yes ? ? Yes Yes

Ederer et al. (95) Yes Yes Yes Yes Yes Yes

Elmacloglu et al. (98) No Yes No No Yes Yes

Eser Durmaz et al. (89) Yes Yes Yes Yes Yes Yes

Gobel et al. (87) Yes No ? No Yes Yes

Hadar-Shoval et al. (65) Yes Yes Yes Yes Yes Yes

Hamzaid et al. (84) Yes Yes No No Yes Yes

Jacob and Panwar (124) Yes Yes Yes ? Yes Yes

Karakose et al. (94) No Yes No No Yes No

Liboredo et al. (91) Yes Yes Yes Yes Yes Yes

Lo Moro et al. (96) No Yes No No Yes Yes

Modrzejewska et al. (93) No Yes Yes Yes Yes Yes

Nashwan et al. (125) Yes Yes ? ? Yes Yes

Oliveira et al. (85) Yes Yes No No Yes Yes

Ozcan and Yesilkaya (82) No ? No No Yes Yes

Rahim et al. (99) No Yes No No Yes Yes

Renzo etal. (102) Yes Yes Yes Yes Yes Yes

Ricalde-Castillo et al. (97) Yes Yes Yes Yes Yes Yes

Serin and Kog (100) No ? No No Yes ?

Sumalla-Cano et al. (101) No Yes Yes No Yes Yes

Tazeoglu et al. (81) Yes Yes No No Yes Yes

Usubini et al. (86) Yes Yes Yes ? Yes Yes

Vila-Marti et al. (79) Yes Yes ? No Yes ?

Wuetal. (103) Yes Yes Yes Yes Yes Yes

Yoldas Ilktac et al. (88) Yes Yes Yes ? Yes Yes

? = unclear. As the exposure in our study is the COVID-19 pandemic, this aspect (i.e., “Was the exposure measured in a valid and reliable way?”) was removed from the quality assessment
template. In a similar vein, as the population was the general population and we excluded clinical groups, the question regarding the assessment of the condition (“Were objective, standard

criteria used for measurement of the condition?”) was removed.

with diverse gender identities to better capture the full spectrum of
EE behaviors.

5 Conclusion

This review provides valuable insights into gender differences in
EE in the general population during the COVID-19 pandemic,
combining a robust narrative synthesis with a meta-analysis that spans
diverse populations and geographical regions. By examining
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cross-country data and emphasizing gender-specific differences, this
study contributes to a deeper understanding of how pandemic-related
stressors have uniquely affected EE. The inclusion of studies utilizing
a variety of methodologies further strengthens the reliability of the
findings. Despite these contributions, several limitations highlight the
need for further research, particularly longitudinal studies, to better
understand causal pathways and gender-specific responses to
stressors. Addressing these gaps in future research will be crucial to
developing more effective, gender-sensitive approaches to manage EE
and its associated health risks.
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