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Emotional eating has been associated with a range of negative health outcomes. Research regarding chronotype
and emotional eating among adolescents is limited. Thus, this study aimed to verify the association between
chronotype and emotional eating in a sample of Spanish adolescents aged 12-17 years. This research used cross-
sectional data obtained from the Eating Healthy and Daily Life Activities (EHDLA) study, including 820 students
(55.5 % girls) from the three secondary schools in the Valle de Ricote (Region of Murcia, Spain). Chronotype was
evaluated using the Morningness/Eveningness Scale in Children (MESC). Emotional eating was assessed using
the Emotional Eating Scale Adapted for Use in Children and Adolescents (EES-C). Adolescents with a morning
chronotype exhibited lower scores in overall emotional eating and specific domains—such as anxiety, depression,
and restlessness—compared to those with an intermediate chronotype. Additionally, those with morning chro-
notypes showed a lower score in the restlessness domain compared to those with evening chronotypes. These
findings suggest that adolescents with morning chronotypes may have enhanced emotional regulation and
healthier eating behaviors. This study highlights the importance of considering chronotypes when developing
personalized interventions for mental health and nutrition among adolescents.

range of negative outcomes in adults, including higher body mass index,
increased perceived stress, and depressive symptoms (Carpio-Arias
et al., 2022; Lazarevich et al., 2016; van Strien et al., 2016), as well as
other psychopathological manifestations such as psychoticism, obses-

1. Introduction

Emotional eating is a coping mechanism in which individuals
consume food in response to negative emotional states (Dakanalis et al.,

2023; Shriver et al., 2020). Individuals who engage in this behavior do
so to deal with emotional states rather than in response to physical
hunger, which typically leads to the selection of unhealthy foods
(Dakanalis et al., 2023; Limbers & Summers, 2021; Reichenberger et al.,
2020). Research has shown that emotional eating is associated with a

sive compulsive tendencies, and hostility (Poinhos et al., 2018). Several
theories have been proposed to explain emotional eating, with psycho-
somatic theory being particularly noteworthy. This theory suggests that
a lack of interoception leads individuals to adopt coping mechanisms for
managing emotions (Limbers & Summers, 2021). This, along with
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emotional dysregulation, has been recognized as a risk factor in several
studies (Ahlich & Rancourt, 2022; van Strien, 2000; Willem et al., 2021).
Additionally, research has indicated that emotional eating is relatively
uncommon during childhood (van Strien & Oosterveld, 2008). However,
as individuals transition from childhood to adolescence, a series of
biological (van Strien et al., 2010) and psychological changes
(Nguyen-Rodriguez et al., 2009) could contribute to the observed in-
crease in emotional eating (van Strien, 2018). In particular, among ad-
olescents one study found a correlation between emotional eating and
brain activity (Wu et al., 2018), revealing that individuals who engage in
higher emotional eating show greater activation in the brain regions
responsible for the sensation of reward from food, as well as heightened
cognitive regulation of the emotional reaction triggered by food cues.
Moreover, the study emphasized a stronger association between age and
emotional eating among female participants (Wu et al., 2018).

Humans have a circadian rhythm determined by endogenous and
exogenous factors (Zou et al., 2022). This rhythmicity gives rise to the
concept of chronotype, which refers to an individual’s inclination to-
wards specific times for sleeping and engaging in activities (Montaruli
et al., 2021). Three main chronotypes have been established: morning-
ness (morning type), eveningness (evening type), and intermediate
chronotype (Montaruli et al., 2021; Zou et al., 2022). During adoles-
cence, significant changes occur not only in the circadian rhythm, but
also in the sleep homeostatic process, resulting in an extension of the
sleep period, which aligns with the evening tendencies that are char-
acteristic of this developmental stage (Tarokh et al., 2019). Adolescents
with evening chronotypes have been related to a higher substance use
(Hasler et al., 2017), emotional and behavioral difficulties (Gau et al.,
2007), and lower adherence to the Mediterranean diet (Lopez-Gil et al.,
2023). Additionally, it has been found that adolescents with an evening
chronotype are more prone to engage in sedentary activities and exhibit
lower levels of physical activity (Sempere-Rubio et al., 2022). This as-
sociation could be partly attributed to exogenous factors that create a
gap between social time and the internal circadian rhythm, a phenom-
enon known as “social jet lag” (Zou et al., 2022). Moreover, prior
research highlighted the importance of chronotypes in shaping eating
patterns among adolescents (Rofibach et al., 2018), revealing that in-
dividuals with evening chronotypes are more likely to skip breakfast and
have higher energy intake during the evening, which aligns with their
internal circadian rhythm rather than with external schedules influ-
enced by social factors (Rofibach et al., 2018).

Although the number of published articles is limited, research has
begun to explore the associations between chronotype and emotional
eating. For instance, a study among adult participants, emphasized the
importance of categorizing individuals according to their chronotype to
establish associations with psychological factors, including emotional
eating (Konttinen et al., 2014). In addition, a study including Turkish
university students reported that individuals with an evening chro-
notype were more likely to have emotional eating patterns and higher
scores on the Depression, Anxiety, and Stress Scale-21 (DASS-21),
whereas individuals with a morning chronotype reported greater life
satisfaction (Esin & Ayyildiz, 2024). Another study conducted among
Russian female university students highlighted that chronobiology could
be a key factor in predicting eating habits, revealing that an evening
chronotype was associated with emotional eating, while a morning
chronotype was linked to uncontrolled eating and cognitive eating re-
straint (Budkevich et al., 2021). These studies underscore the need to
extend research on these associations to other age groups, such as
children and adolescents.

Social factors, such as academic and social pressures (Chamberlin
et al., 2018), unfavorable family environments, limited access to re-
sources (e.g. psychological support services), and sociodemographic
circumstances (e.g. food insecurity) (Joseph et al., 2023), may impact
adolescent health and contribute to emotional eating. In this context, it
seems possible that food could function as a means of coping with af-
fective states (Limbers et al., 2021). To effectively address this issue, it is
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important to take a comprehensive approach that considers the inter-
action between these influences and other potential factors, such as
chronotype. This perspective is crucial for developing personalized
mental health and dietary recommendations (Joseph et al., 2023). To
our knowledge, no other study has sought to determine the relationship
between chronotype and emotional eating among adolescents. Conse-
quently, this study aimed to verify this association in a sample of Spanish
adolescents aged 12-17 years.

2. Materials and methods
2.1. Study design and population

The Eating Healthy and Daily Life Activities (EHDLA) study collected
cross-sectional data from participants aged 12-17 years from the three
secondary schools of the Valle de Ricote (Region of Murcia, Spain) during
the 2021-2022 academic year. A detailed description of the methodol-
ogy is available in another publication (Lopez-Gil, 2022). Data were
collected during physical education classes. The participants were
required to meet several criteria: (1) be aged between 12 and 17 years,
(2) provide informed consent from both themselves and their legal
representatives, and (3) be registered and/or reside in the Valle de Ricote.
Exclusions were applied to students with medical conditions requiring
special attention or restrictions on physical activity, those not partici-
pating in physical education classes, and those undergoing treatment for
chronic conditions. Of the initial sample which comprised 1138 stu-
dents, some were excluded due to incomplete data on key variables: 456
lacked at least one item in the emotional eating questionnaire (33.1 %),
22 had missing chronotype information (1.6 %), 63 had no recorded
body mass index (4.6 %), 32 did not provide sleep duration data (2.3 %),
and 7 lacked physical activity data (0.5 %). This resulted in a final
sample of 820 students, of whom 55.5 % were girls.

This study was approved by the Ethics Committee of the Albacete
University Hospital Complex and the Albacete Integrated Care Man-
agement (ID 2021-85), and the Bioethics Committee of the University of
Murcia (ID 2218/2018). This study also adhered to the principles out-
lined in the Helsinki Declaration, ensuring the protection of partici-
pants’ human rights.

2.2. Study variables

2.2.1. Emotional eating (dependent variable)

The Emotional Eating Scale Adapted for Use in Children and Ado-
lescents (EES-C), designed for individuals aged 8-17 years, was used to
evaluate emotional eating (Tanofsky-Kraff et al., 2007). It includes a
25-item questionnaire designed to assess the propensity to eat in
response to negative emotions. Each item is rated on a 5-point Likert
scale, with 0 indicating “no desire to eat” and 4 indicating “very strong
desire to eat”. The Spanish version has been adapted and validated
specifically for adolescents (Perpina et al., 2011). The factorial structure
consists of five factors that measure the desire to eat in response to the
following emotional states: EE-Anger (emotional eating in response to
anger), EE-Anxiety (emotional eating in response to anxiety), EE-
Depression (emotional eating in response to depression),
EE-Restlessness (emotional eating in response to restlessness), and
EE-Helplessness (emotional eating in response to helplessness) (Perpina
et al., 2011). For scoring purposes, responses were coded from O to 4
points and then summed to obtain both a overall emotional eating score
and subscale scores for each emotional domain. In the sample used for
this study, the scale demonstrated excellent internal consistency, with a
Cronbach’s alpha (a) of 0.93 (95 % CI [0.92 to 0.94]).

2.2.2. Chronotype (independent variable)

The Morningness/Eveningness Scale in Children (MESC) (Carskadon
et al.,, 1993), which has been validated and translated into Spanish
(Diaz-Morales et al., 2007), was used for assessing adolescents’



L.A. Sanchez-Charcopa et al.

inclination toward morning or evening activities by scoring their
preferred times for events and performance levels at specific times of the
day. Its reliability was confirmed by a Cronbach’s a of 0.82, reflecting a
high level of internal consistency. It consists of 10 items, each presenting
different scenarios with 4-5 response options (e.g., “Is it easy for you to
get up in the morning?” with answer options: (a) “No way!”; (b) “Sort
of”’; (c) “Pretty easy”; (d) “It’s a cinch™). Adolescents selected the option
with which they most identified, with scores ranging from 1 to 4 for
seven questions or 1 to 5 points for three questions. The final score
ranges from 10, indicating an evening preference, to 42 points, denoting
a morning preference, with higher scores suggesting a stronger incli-
nation toward morningness. To classify individuals into evening, inter-
mediate, and morning types, cutoff points of 20 and 28 were used: scores
of 20 or fewer points indicate an evening type, scores between 21 and 28
points indicate an intermediate type, and scores of 29 or more points
indicate a morning type (Diaz-Morales et al., 2007). These thresholds,
based on the 20" and 80™ percentiles, are less restrictive than those
originally proposed by Carskadon et al. (1993) (corresponding to the
10 and 90™ percentiles), and have been adopted in previous studies to
improve sample distribution and comparability across chronotype
groups.

2.3. Covariates

Adolescents were asked to provide sex and age information. To assess
socioeconomic status, the Family Affluence Scale (FAS-III) (Currie et al.,
2008) was used, which calculates a score based on answers to six
questions about family possessions. The score ranges from 0 to 13 points,
with higher values reflecting higher socioeconomic status. Weight and
height measurements were obtained following standard procedures.
Body mass index was calculated by dividing their weight in kilograms by
the square of their height in meters. Subsequently, age- and sex-specific
body mass index z-scores were computed based on the World Health
Organization (WHO) growth reference data for individuals aged 5-19
years (de Onis, 2007). Physical activity and sedentary behavior were
evaluated using the Spanish version of the Youth Activity Profile
(YAP-S) (Segura-Diaz et al., 2021), a 7-day recall questionnaire with 15
items that employs a 5-point Likert scale and covers three areas:
out-of-school activities, school activities, and sedentary habits. Scores
for physical activity and sedentary behavior were calculated by sum-
ming the items within each area. Additionally, a self-administered Food
Frequency Questionnaire (FFQ) was used to measure energy intake. The
FFQ, which consists of 45 items, has been validated for use in the
Spanish population (Rodriguez et al., 2008). Adherence to the Medi-
terranean diet was assessed with the Mediterranean Diet Quality Index
for Children and Teenagers (KIDMED) (Serra-Majem et al., 2004).

The association between chronotype and emotional eating may be
influenced by various factors. It is important to consider several vari-
ables that could mediate or moderate the effects of chronotype when
evaluating this relationship. The covariates examined in this study (i.e.,
age, sex, socioeconomic status, physical activity, sedentary behavior,
sleep duration, body mass index, adherence to the Mediterranean diet,
and energy intake) are well-recognized factors that could impact the
dietary habits of adolescents (Julian et al., 2022; Kunset et al., 2023;
Lopez-Gil et al., 2023; Lu et al., 2016).

2.4. Statistical analysis

Statistical analyses were performed using R statistical software
(version 4.4.0), along with RStudio (2024.04.1 + 748). Statistical sig-
nificance was set at a p-value < 0.05. Density and quantile-quantile
plots, together with the Shapiro-Wilk test, were employed to evaluate
the normal distribution of the data. For categorical variables, data are
reported as counts (1) and percentages (%), while continuous variables
are presented as medians and interquartile ranges (IQRs) because of
their non-normal distribution. As there was no significant interaction
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effect between sex and chronotype on the EES-C score (p-value > 0.05
for all), the analysis included both girls and boys together. Given the
exploratory nature of the study and the inherent complexity of chro-
notype as a construct (Roenneberg et al., 2019), it was analyzed both as
distinct categories (i.e., “evening type”, “intermediate type” or “morning
type”) and as a continuous variable (i.e. MESC score). Generalized linear
regression models (GLMs) were implemented to test the associations
between chronotype and emotional eating among adolescents,
employing robust techniques to manage heteroscedasticity and outliers
(Maechler et al., 2024). Specifically, GLMs with a Gaussian distribution
were implemented using the “SMDM” approach, which involves
applying an S-estimate, followed by an M-estimate, a design-adaptive
scale estimate, and another M-step. A supplemental analysis using
chronotype as a continuous variable was conducted to confirm the
robustness of the associations identified in the primary findings. These
additional analyses allowed for a comparison of methods and provided
further insights into the potential impact of model assumptions on the
results. Furthermore, primary analyses were conducted using listwise
deletion, including only participants with complete data across all
model variables. To assess the robustness of our findings and reduce
potential bias due to missingness, we additionally conducted sensitivity
analyses using multiple imputation. To assess the plausibility of the
missing at random (MAR) assumption, Little’s MCAR test was conducted
using the ‘mcar.test” function from the ‘naniar’ package. Additionally, we
compared participants with and without missing data on key de-
mographic and behavioral variables. Little’s MCAR test indicated that
data were not missing completely at random (2 = 479, df = 186, p <
0.001). Consistent with a MAR mechanism, visual inspection of
descriptive statistics showed no substantial differences between partic-
ipants with and without missing data (Table S1), supporting the plau-
sibility of the MAR assumption. Imputation was carried out via
multivariate imputation by chained equations (MICE) (van Buuren &
Groothuis-Oudshoorn, 2011). We used the ‘mice’ package to generate 40
imputed datasets, following the recommendation that the number of
imputations should exceed 100 times the maximum percentage of
missingness in any variable (White et al., 2011). This procedure allowed
us to verify the robustness of the findings and to reduce the potential risk
of selection bias resulting from the exclusion of cases with incomplete
data. Additionally, the estimated marginal means (M) of the EES-C
score, along with their 95 % confidence intervals (CI), were computed
for different chronotypes from the GLMs conducted. Given the explor-
atory nature of this observational study, we did not apply formal cor-
rections for multiple comparisons, as these may be overly conservative
and increase the risk of type II errors (Rothman, 1990). All the models
were adjusted for multiple covariates, including age, sex, socioeconomic
status, physical activity, sedentary behavior, sleep duration, body mass
index (z-score), adherence to the Mediterranean diet, and energy intake.
To assess potential multicollinearity among covariates (particularly
between age, sex, and BMI z-score) variance inflation factors (VIFs) were
calculated.

3. Results
3.1. Descriptive data of participants by chronotype

Table 1 presents the descriptive data of the participants according to
their chronotypes. The highest median for overall emotional eating (EE-
Overall) was observed in adolescents with an evening chronotype (me-
dian = 26.0; IQR = 27.0); while the lowest median EE-Overall score
(median = 22.0; IQR = 26.0) was identified in adolescents with a
morning chronotype.

Data expressed as median (interquartile range) for continuous vari-
ables and numbers (percentages) for categorical variables. EE,
emotional eating; FAS-III, Family Affluence Scale-III; KIDMED, Medi-
terranean Diet Quality Index in children and adolescents; YAP-S,
Spanish Youth Active Profile. ? Based on the World Health
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Table 1

Descriptive characteristics of the study participants, overall and stratified by chronotype status.
Variable Eveningness Intermediate Morningness Total
Participants 97 (11.8) 401 (48.9) 322(39.3) 820 (100.0)
Age (years) 14.0 (2.0) 14.0 (2.0) 14.0 (2.0) 14.0 (1.6)
Sex
Boys 28 (28.9) 172 (42.9) 165 (51.2) 365 (44.5)
Girls 69 (71.1) 229 (57.1) 157 (48.8) 455 (55.5)
FAS-III (score) 9.0 (3.0) 8.0 (3.0) 8.0 (2.8) 8.0 (3.0)
YAP-S physical activity (score) 2.3 (1.0) 2.6 (0.9) 2.7 (0.9) 2.6 (0.8)
YAP-S sedentary behaviors (score) 2.8 (1.0) 2.6 (0.8) 2.4 (0.8) 2.6 (0.8)
Overall sleep duration (minutes) 467.1 (90.0) 497.1 (72.9) 505.7 (64.3) 497.1 (68.6)
Body mass index (z-score) * 0.1 (2.1) 0.0 (1.9) 0.0 (2.1) 0.0 (2.0)
KIDMED (score) 5.0 (4.0) 6.0 (3.0) 7.0 (3.0) 7.0 (3.0)
Energy intake (kcal) 2867.9 (1742.3) 2593.0 (1433.5) 2477.9 (1505.8) 2581.9 (1487.4)
EE — Anger (score) 4.0 (9.0) 4.0 (8.0) 3.0 (7.0) 4.0 (7.0)
EE - Anxiety (score) 9.0 (9.0) 8.0 (8.0) 8.0 (8.0) 8.0 (9.0)
EE - Depression (score) 3.0 (6.0) 3.0 (5.0) 2.5 (4.0) 3.0 (5.0)
EE - Restlessness (score) 6.0 (6.0) 5.0 (6.0) 5.0 (6.0) 5.0 (6.0)
EE - Helplessness (score) 2.0 (3.0) 2.0 (4.0) 2.0 (4.0) 2.0 (4.0)
EE - Overall (score) 26.0 (27.0) 25.0 (26.0) 22.0 (26.0) 24.0 (26.0)

Organization (WHO) growth reference data for individuals aged 5-19
years (de Onis, 2007).

3.2. Results from the generalized linear regression models (GLMs)

Table 2 provides findings from the GLMs exploring the association
between chronotype status and overall emotional eating, as well as its
different domains (i.e., anger, anxiety, depression, restlessness, and
helplessness). A significant association was found for the morning

Table 2
Association of chronotype status with overall emotional eating and its different
domains among Spanish adolescents.

Predictor EE - Anger (score)

B SE 95% LLCI 95% ULCI p-value
Eveningness Reference
Intermediate 0.32 0.56 -0.79 1.42 0.574
Morningness -0.29 0.60 —1.47 0.89 0.628
Predictor EE - Anxiety (score)

B SE 95% LLCI 95% ULCI p-value
Eveningness Reference
Intermediate -0.37 0.70 -1.75 1.00 0.593
Morningness -1.29 0.75 —2.75 0.18 0.086
Predictor EE - Depression (score)

B SE 95% LLCI 95% ULCI p-value
Eveningness Reference
Intermediate —0.08 0.37 —0.80 0.65 0.834
Morningness —0.57 0.40 -1.35 0.21 0.150
Predictor EE — Restlessness (score)

B SE 95% LLCI 95% ULCI p-value
Eveningness Reference
Intermediate —0.38 0.47 -1.31 0.55 0.420
Morningness —1.01 0.51 —-2.00 —0.02 0.046
Predictor EE - Helplessness (score)

B SE 95% LLCI 95% ULCI p-value
Eveningness Reference
Intermediate 0.10 0.28 —0.45 0.65 0.712
Morningness -0.25 0.30 -0.83 0.34 0.407
Predictor EE — Overall (score)

B SE 95% LLCI 95% ULCI p-value
Eveningness Reference
Intermediate —0.80 2.03 -4.79 3.19 0.694
Morningness -3.74 217 —7.99 0.52 0.086

chronotype in the EE-Restlessness score (unstandardized beta coefficient
[B] = —1.01, 95 % CI -2.02 to —0.02, p-value = 0.046) compared to their
peers with an eveningness chronotype. The other predictors did not have
significant effects on the analyzed emotional scores, as evidenced by
their p-values above 0.05. For a more comprehensive analysis of the
associations of chronotype and covariates with emotional eating, please
refer to Tables S2-S7 in the Supplementary Material. All VIF values were
below the commonly accepted threshold of 5, indicating no evidence of
severe multicollinearity.

B, unstandardized beta coefficient; EE, emotional eating; LLCI, lower
limit confidence interval; SE, standard error; ULCI, upper limit confi-
dence interval. Adjusted for age, sex, socioeconomic status, physical
activity, sedentary behavior, sleep duration, body mass index (z-score),
adherence to the Mediterranean diet, and energy intake.

Fig. 1 illustrates the estimated marginal means of EE-Overall and its
various domains, categorized by chronotype status. Significant differ-
ences were found in some emotional eating outcomes among partici-
pants with different chronotypes. Adolescents with a morning
chronotype showed a lower EE-Overall score (M = 23.2; 95 % CI 21.2 to
25.1) relative to those with an intermediate chronotype (M = 26.1; 95 %
CI 24.4 to 27.8) (p-value = 0.028). Furthermore, individuals with a
morning chronotype reported a lower EE-Anxiety score (M = 8.0; 95 %
CI 7.3 to 8.6) than those with an intermediate chronotype (M = 8.9; 95
% CI 8.3 to 9.5) (p-value = 0.046). Similarly, the EE-Depression score
was lower in the morning chronotype group (M = 3.1; 95 % CI 2.7 to
3.4) than in the intermediate chronotype group (M = 3.6; 95 % CI 3.2 to
3.9) (p-value = 0.042). Additionally, adolescents with a morning chro-
notype had a lower EE-Restlessness score (M = 5.1; 95 % CI 4.7 to 5.6)
compared to those with an intermediate chronotype (M = 5.7; 95 % CI
5.3 to 6.1) (p-value = 0.044) and those with an evening chronotype (M
= 6.1; 95 % CI 5.3 to 7.0) (p-value = 0.046). Fig. S1 presents the cor-
responding results obtained from the multiple imputation analysis. The
results remained relatively stable regardless of whether listwise deletion
or multiple imputation was used, reinforcing the robustness of the as-
sociations observed. Moreover, the results for the association between
chronotype (using the questionnaire score as a continuous variable) and
emotional eating are presented in Fig. S2.

4. Discussion

Although previous studies have examined the association between
chronotype and emotional eating in adults (Budkevich et al., 2021;
Garaulet et al., 2023; Konttinen et al., 2014), to our knowledge, no study
has assessed this association in an adolescent population. Overall, our
results suggested that the morning chronotype was associated to lower
levels of emotional eating among Spanish adolescents. Specifically,
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Fig. 1. Estimated marginal means of overall emotional eating and its different domains based on chronotype status among Spanish adolescents. Adjusted for age, sex,
socioeconomic status, physical activity, sedentary behavior, sleep duration, body mass index (z-score), adherence to the Mediterranean diet, and energy intake.

participants with morning preferences reported the lowest median for
EE-Overall score and exhibited significantly lower scores in EE-Overall,
EE-Anxiety, and EE-Depression, compared with their peers with an in-
termediate chronotype. Additionally, the morningness chronotype
group had the lowest EE-Restlessness score, compared to both evening
and intermediate chronotype groups. These results suggest that students
with a morning chronotype tend to experience less emotional eating
related to anxiety, depression, and restlessness compared to their
counterparts, underscoring the complex relationship between individual
chronobiology and emotional eating. These findings are consistent with
previous research showing that adults with morning chronotypes are
associated with lower levels of emotional eating across different

environmental, cultural, and genetic contexts (Garaulet et al., 2023).
Additionally, other studies have revealed that adults with morning
chronotypes are less likely to engage in emotional eating patterns than
those with evening chronotypes (Budkevich et al., 2021; Esin & Ayyil-
diz, 2024; Vera et al., 2018). However, in this study, we did not find
significant differences in the emotional eating outcomes between
morning and evening chronotypes, aside from the EE-Restlessness score.
This lack of statistical significance may be attributed to the small sample
size of the evening chronotype group, which included only 97 partici-
pants (11.8 % of the total sample). Consequently, the emotional eating
behaviors among individuals with this chronotype may not have been
adequately represented, which could have affected the statistical power
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of the findings.

Although the mechanisms by which chronotype might be associated
with emotional eating have not been elucidated, a possible reason for
this association could be related to difficulties in emotional and cogni-
tive regulation. Factors such as disinhibition (Garaulet et al., 2023),
cognitive fusion (Guerrini Usubini et al., 2022), and negative meta-
cognitive beliefs (Limbers et al., 2021) may act as mediators in this
relationship. Research has shown that circadian preferences are related
to affective and emotional tendencies (Ottoni et al., 2012). Specifically,
an inclination towards a morning chronotype has been associated to an
increased use of cognitive reappraisal as an emotional regulation strat-
egy (Anttnez, 2020) and predicts greater self-regulation of eating habits
(Al-Hazmi & Noorwali, 2023; Lopez-Gil et al., 2020). Conversely, in-
dividuals with an evening chronotype tend to show reduced emotional
regulation, affective instability, and a tendency to externalize emotions,
evidenced by their coping strategies, caution, and volitional skills
(Ottoni et al., 2012). Further studies have noted that individuals with an
evening chronotype have higher levels of disinhibition and frequent
food cravings than those with a morning chronotype, suggesting a
positive association between the two situations (Garaulet et al., 2023).
In adolescents, the tendency to avoid unpleasant internal emotional
states might lead to experiential avoidance, related to cognitive fusion,
both of which have been identified as predictive factors of emotional
eating (Guerrini Usubini et al., 2022), in addition to negative meta-
cognitive beliefs (Limbers et al., 2021), such as lack of control over
thoughts. Based on these findings, it seems relevant to consider chro-
notype when addressing issues related to emotional eating and cognitive
regulation.

Additionally, a previous research has suggested that individuals with
morning chronotypes may have lower levels of mental health problems
than those with intermediate chronotypes (Mao et al.,, 2024). In
contrast, individuals with an evening chronotype (particularly men)
may be more likely to develop mental disorders (Anttinez et al., 2014),
with depression being one of the most strongly associated conditions
(Merikanto et al., 2013; Van den Berg et al., 2018; Zou et al., 2022). This
may also explain our findings, as emotional eating functions as a coping
mechanism to manage stressful or complex situations, and literature
suggests that higher psychological distress, including depression and
anxiety, predicts increased levels of emotional eating (Hsu & Forestell,
2021; Muha et al., 2024). Moreover, it is essential to acknowledge that
adolescents’ dietary patterns are significantly influenced by environ-
mental factors (Joseph et al., 2023). Notably, parental mental health
influences the emergence of emotion-based eating patterns in this pop-
ulation, which is mediated by non-responsive feeding methods (Sampige
et al., 2023). Furthermore, individuals with an evening chronotype are
more likely to experience poor sleep quality and negative mood states
(Gelbmann et al., 2012; Giannotti et al., 2002; Lang et al., 2022), as well
as anxiety due to sleep difficulties (Giannotti et al., 2002), whereas
morning preferences may act as a protective factor against sleep-related
issues (Gelbmann et al., 2012) compared to intermediate chronotypes,
who may also experience insomnia (Mao et al., 2024). These issues may
directly affect emotional regulation and contribute to emotional eating
(Lundahl & Nelson, 2015; Saleh-Ghadimi et al., 2019), as they are linked
to stress in bidirectional relationships that affect both metabolism and
the central nervous system (Merrill, 2022).

Furthermore, some explanations for the relationship between
morningness and healthy eating patterns have been proposed (Guenther
& Stolarski, 2021), with time perspectives as a mediator. This suggests
that individuals with a morning preference may exhibit a more positive
outlook on the future, potentially leading to increased conscientious-
ness, which could subsequently influence their eating behaviors.
Nonetheless, this explanation only partially accounts for the effects of
chronotype on eating habits, and further studies are needed to elucidate
this association (Guenther & Stolarski, 2021). Regarding the implica-
tions of our findings, research emphasizes chronotype as a biological
construct (Roenneberg et al., 2019), consistent with the original concept
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proposed by Ehret (1974), suggesting that it is part of a complex system
that fosters a stable state rather than a fixed trait, it is crucial to
emphasize that chronotype regulation (Zou et al., 2022) results from the
interaction between the homeostatic sleep process (Tarokh et al., 2019),
which is affected by the buildup and removal of neurotransmitters, and
the circadian process, which is influenced by environmental cues (zeit-
gebers) (Golombek & Rosenstein, 2010) and genetics. As such, varia-
tions in zeitgebers strengths, particularly the light-dark cycle being the
primary one (Roenneberg et al., 2019) may contribute to shifts in
chronotype (Golombek & Rosenstein, 2010). Based on these findings, it
has been suggested to assess classroom lighting conditions, and the
amount of time students spend outdoors (Lang et al., 2022). Neverthe-
less, further research is needed to provide more precise
recommendations.

The current study has some limitations that should be acknowledged.
Since cross-sectional data were reported, causal relationships between
chronotype and emotional eating cannot be established. In addition, it is
crucial to emphasize the need of longitudinal studies to further inves-
tigate and clarify the direction of the relationship between chronobio-
logical characteristics and emotional eating, particularly for the
intermediate chronotype, which remains underexplored compared to
the more frequently studied morningness and eveningness types
(Montaruli et al., 2017). Moreover, given the growing interest in posi-
tive emotional eating (i.e., eating in response to positive emotions)
(Manchon et al., 2021; Nolan et al., 2025), future studies should
consider integrating this concept to more thoroughly explore the
emotional influences on eating behaviors. Additionally, data obtained
from the MESC and the EES-C were self-reported and may be subject to
desirability and recall biases. Specifically, despite its validation, the
MESC does not provide an objective measure of chronotype. Therefore,
incorporating objective methods, such as dim-light melatonin onset
(Garaulet et al., 2023) or wrist-worn actigraphy (Schneider et al., 2022)
would strengthen the assessment of chronotype. Although the EHDLA
study originally employed a representative sampling strategy for its
primary objective (Lopez-Gil, 2022), the present analysis is based on a
secondary dataset with missing data. Therefore, the representativeness
of the sample for the current analyses cannot be guaranteed. Addition-
ally, as the study was conducted in a specific region, the findings may
not be generalizable to other populations in Spain or other countries.
These factors should be taken into account when interpreting the results.
Moreover, it is important to note that the cutoff points used to classify
chronotypes (20 and 28) are not universally established and are inher-
ently arbitrary, as there is no standardized consensus in the literature.
While we chose to use the cutoffs from the Spanish validation study to
maintain consistency with previous research, redefining the cutoffs
based on percentiles from our own sample might have provided a more
tailored classification. Future studies could explore the impact of
sample-specific cutoffs to enhance the generalizability of findings.
Lastly, given the exploratory nature of this study, no adjustments were
made for multiple comparisons. As such, findings should be interpreted
with caution and considered hypothesis-generating. Despite these limi-
tations, the study also has strengths, including the fact that the EES-C
was also validated and that the data presented were adjusted for rele-
vant covariates (i.e., sociodemographic, lifestyle, and anthropometric
factors). This increased the accuracy of the results, which were analyzed
using robust statistical methods. Furthermore, we conducted a multiple
imputation analysis to assess the robustness our results.

5. Conclusion

This study highlights a significant association between chronotypes
and emotional eating patterns among Spanish adolescents. Specifically,
individuals with a morning chronotype presented lower scores for EE-
Overall, EE-Anxiety, EE-Depression and EE-Restlessness than their in-
termediate chronotype counterparts. Furthermore, students with a
morning preference showed a lower score for EE-Restlessness, compared
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to those with an evening chronotype. These findings suggest that ado-
lescents with a morning chronotype may be less prone to emotional
eating, a tendency potentially linked to improved emotional regulation,
which could influence their coping strategies and promote healthier
eating behaviors. However, further research is needed to explore the
mechanisms underlying this relationship. Given these findings, it could
be essential to consider chronotype when developing tailored in-
terventions aimed at improving both dietary habits and mental health
among adolescents, as aligning interventions with their natural daily
rhythms may significantly enhance their effectiveness.
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