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ABSTRACT

Objective: Body dissatisfaction often arises from a discrepancy between perceived and ideal body images, posing a risk for
psychological issues like depression and eating pathologies, particularly during adolescence. Puberty's rapid physical changes
may exacerbate the feeling of dissatisfaction, additionally pubertal changes also influence cognitive processes, such as emotion
regulation. This study aimed to map the relationships of puberty, emotion regulation, and body dissatisfaction to advance a
developmentally informed theory of body dissatisfaction and enhance possibilities for future intervention.

Method: Searches for English language publications between 2000 and 2025 were conducted in five databases (Ebsco, Jstor,
Proquest, Sciencedirect, Scopus). After removal of duplicate records, a total of 3658 studies were identified. Studies were
included if they involved participants aged 6-18 and addressed associations of at least two of: emotion regulation, body
dissatisfaction, and puberty/pubertal hormones. Following title and abstract screening, 259 studies were full text screened,
resulting in 103 studies suitable for data extraction.

Results: Findings indicate a relationship between body dissatisfaction, emotion regulation, and puberty. The strength of the
correlation varies, partly influenced by pubertal stage. Positive body image predicted positive emotional responses to pubertal
onset, while increased negative affect was associated with greater body dissatisfaction. If pubertal development is more
advanced at an earlier age, negative effects on psychological well-being persist into adolescence.

Conclusion: This review highlights the need for a developmentally informed theoretical framework to understand how puberty can
pre-empt or exacerbate body image concerns, particularly in the presence of emotion dysregulation. This systematic review provides
preliminary evidence supporting an interplay between puberty, emotion regulation, and body dissatisfaction in adolescence.

1 | Introduction image concerns via development of emotion regulation capacities.
Exploring the existing literature on adolescence may help us to trace
the pattern of this interplay, contributing to a nuanced under-
standing of adolescent development and body dissatisfaction.

The idea that the changes in the body during puberty can cause
psychological and somatic concerns in adolescents is well estab-
lished in the literature, especially for girls (Attie and Brooks-
Gunn 1989; Bucchianeri et al. 2013; de Guzman and Nishina 2014;
Dornbusch et al. 1984; Gralen et al. 1990; Keel et al. 1997; Swarr and
Richards 1996; Williams and Currie 2000). However, few studies
have investigated the effects of puberty on the emergence of body

Pubertal maturation occurs via the action of the hormones,
which have a range of effects including on brain maturation,
that support the development of adult cognition, decision
making, and social behaviors (Blakemore and Choudhury 2006;
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Dockray and Messerli-Burgy 2022); these same regions also
contribute to emotion regulation capacities (Sisk and Zehr 2005).
Pubertal timing and tempo can influence the timing of these
brain maturation processes (Vijayakumar et al. 2021; Worthman
et al. 2019), and the influence of puberty on body dissatisfaction
and psychological wellbeing has been widely reported
(Bucchianeri et al. 2013; Culbert et al. 2017; McNicholas
et al. 2012). Earlier timing of puberty has been linked to mood
disturbance and poor self-image, and pubertal tempo has been
demonstrated to have negative implications for self-perception
and alterations in mood or behavior (Culbert et al. 2017; Marceau
et al. 2011). As pubertal timing varies, there may be differences
between same-age adolescents in their ability to modulate their
emotions, for example, in social situations and in risk-taking
(Worthman 2011). These inter-individual differences, in combi-
nation with intra-individual changes in the pace of pubertal
development and emotion regulation, may contribute to a
kaleidoscope of processes that shape body comparison and (dis)
satisfaction, yet they are rarely considered through an integrative
lens. Body dissatisfaction, emotion regulation, puberty and hor-
mones have been explored, but very few studies have focused on
the interconnection among these three different aspects of the
adolescent experience.

11 | The Biological, Cognitive and Emotional
Dimensions of Body Dissatisfaction

Body dissatisfaction can be described as the result of the discrep-
ancy between the perceived and ideal body image (Dion
et al. 2015), and it is associated with depression, low self-esteem
and weight and shape concerns. The origin of body dissatisfaction
has been traced to pubertal onset, as it is when changes in
appearance and other aspects of the body, including changes in
perspiration, odors, acne, and hair growth occur (Blakemore and
Choudhury 2006; Wertheim and Paxton 2011; Bucchianeri
et al. 2013), disrupting the perceptions a person has of their own
body (Williams and Currie 2000). However, these body changes
are not sufficient to explain the multifaceted psychological con-
struct of body dissatisfaction (Cash 2011). The individual percep-
tion of personal body image is partly the result of emotional
processes (Cash and Smolak 2011), and the individual's inability to
recognize and regulate negative emotions may contribute to
appearance comparison and bulimic symptoms, as a dysfunctional
strategy to regulate affective states (Sim and Zeman 2005). Despite
the connection between eating disorders, body dissatisfaction and
emotion regulation (Hughes and Gullone 2011; Lavender and
Anderson 2010), and between puberty, pubertal hormones, ex-
ecutive cognitive functions, and body image concerns
(Bucchianeri et al. 2013; Guzman and Nishina2014; Dion
et al. 2015; Saunders and Frazier 2017), the interplay of body
dissatisfaction, emotion regulation and puberty remains under-
explored. This systematic review aims to uncover this connection.

2 | Methods
2.1 | Search Strategy

This systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines (Page et al. 2021).

Five academic databases: Ebsco, Jstor, Proquest, Sciencedirect,
and Scopus were searched to locate all English language pub-
lications between 2000 and 2025. The search terms used were:
body dissatisfaction OR body image AND emotion regulation
OR affect regulation OR puberty NOT adults NOT women
NOT men.

2.2 | Inclusion Criteria

Studies were included for review if they met the inclusion
criteria: (i) population between 6 and 18 years of age, (ii) the
study must include at least two of these concepts or measures:
emotion regulation (including positive/negative affect regula-
tion), body dissatisfaction (including eating disorders), puberty
and/or pubertal hormones. Gray literature and preprint servers
were excluded to prioritize peer-reviewed studies with estab-
lished methodological rigor and reproducibility.

2.3 | Key Concept Definitions
2.3.1 | Emotion Regulation

Emotion regulation was defined as the cognitive process
through which individuals identify, interpret, and modulate
their emotional experience and expression. In this review,
emotion regulation was operationalized as an intrapersonal
process, referring to how young people regulate their own
emotions through internal skills and strategies rather than
through interactions with others. Only one study included an
explicitly interpersonal component via co-rumination with
peers. The review treated emotion-focused coping (e.g., emo-
tional eating, coping with negative emotion, regulation of pos-
itive/negative affects) as part of the broader construct of
emotion regulation when these strategies were clearly targeted
at managing emotional states.

2.32 | Puberty and Pubertal Changes

Puberty was addressed in this review as a normative period of
biological maturation (increased production of sex hormones,
development of secondary sexual characteristics, marked
changes in body composition and growth); therefore, it was
treated as a multidimensional construct including: stage, tim-
ing, tempo, and hormonal or anthropometric indicators of
maturational status. Puberty-only measures based solely on
chronological age or school grade, without any pubertal in-
dicators, were not considered sufficient to meet this definition.

2.3.3 | Body Dissatisfaction

Body dissatisfaction was defined as a negative subjective eva-
luation of one's physical appearance, encompassing concerns
about weight, shape, size, and specific body parts. Because body
dissatisfaction is closely intertwined with eating-related
pathology and eating disorders in adolescence, the review
included studies using body-related subscales from validated
eating disorder measures (e.g., EDI, EAT-26), which index
dissatisfaction and preoccupation with body weight and shape
within an eating pathology framework.
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2.4 | Screening and Data Extraction

Study screening applied the inclusion criteria described and
used the systematic review software Covidence. The initial
search across five databases yielded 5633 records. After removal
of 1975 duplicate records, 3658 records remained for title/
abstract screening. Title/abstract screening and full-text review
of the remaining studies were conducted by two independent
reviewers trained in psychology, with a third reviewer resolving
cases of disagreement. This resulted in 103 studies eligible for
inclusion.

For data extraction, the reviewers used a standardized Excel
template to capture study characteristics, quality ratings, mea-
sures used, and key findings. Quality was assessed using the
National Institutes of Health (NIH) Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies (National
Heart, Lung, and Blood Institute 2014), a 14-item checklist
specifically designed for non-randomized observational
research. The reviewers evaluated each study assigning overall
ratings of Good, Fair, or Poor. Of the 103 included studies, 101
(98.1%) were rated Good and two (1.9%) were rated Fair
(Hermes and Keel 2003; de Guzman and Nishina 2014) using
the NIH Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies (National Heart, Lung, and Blood
Institute 2014); no study received a Poor rating, indicating an
overall high methodological quality of the included evidence
base. The two studies rated Fair presented minor methodo-
logical limitations, specifically related to sample size justifica-
tion and control of confounding variables, but their findings
were retained as they did not introduce systematic bias that
would compromise the validity of the conclusions drawn. A
quantitative meta-analysis was not conducted because the
included studies showed substantial heterogeneity in study
design (cross-sectional, longitudinal, experimental, qualitative),
operationalisation of emotion regulation, body dissatisfaction,
and puberty, and in the types of statistical outcomes reported,
which precluded meaningful pooling of effect sizes across
studies.

3 | Results

The initial search across five databases yielded 5633 records.
After the removal of 1975 duplicate records, 3658 studies en-
tered title and abstract screening. Following title and abstract
screening, 3399 articles (92.9%) were excluded as they did not
meet the inclusion criteria, primarily owing to wrong popula-
tion age (outside 6-18 years) or the absence of the required
constructs (emotion regulation, body dissatisfaction, or
puberty). Of the 259 full-text articles sought for retrieval, three
could not be retrieved, leaving 256 articles assessed for elig-
ibility. Following full-text screening, 146 studies were excluded
for the following reasons: wrong constructs, whereby emotion
regulation, body dissatisfaction, or puberty were not analyzed as
primary variables but were instead examined separately, en-
tered only as covariates, or included in models focusing on
different primary constructs (n =105, 71.9%); ineligible study
design, including systematic reviews, book chapters, theses,
editorials, case reports, blog posts, preprints, and conference
papers (n=17, 11.6%); non-English language publication
(n=38, 5.5%); wrong study design, referring to primary studies

whose design did not permit an appropriate test of the review
question (n =5, 3.4%); wrong population, that is, age outside
the 6-18 year criterion (n=4, 2.7%); and duplicate records
identified only at the full-text stage (n =7, 4.8%). A total of 110
studies were retained for extraction. During data extraction,
seven additional studies were excluded owing to insufficient
data for synthesis or the absence of relevant outcomes, leaving a
final total of 103 studies (see Figure 1).

Of the 103 studies extracted, the majority employed cross-
sectional designs (n=67, 65.0%), followed by longitudinal
designs (n=22, 21.4%). A smaller subset utilized intensive
longitudinal designs (n=6, 5.8%), including ecological
momentary assessment and diary-based protocols. Ecological
momentary assessment was classified as a subtype of intensive
longitudinal methods. Additional designs included qualitative
interviews (n =2, 1.9%), randomized controlled trials (n =2,
1.9%), experimental (n=1, 1.0%), cohort (n=1, 1.0%),
gene X environment interaction (n =1, 1.0%), and group com-
parison (n=1, 1.0%) studies. Sample sizes ranged from 27 to
16,882 participants (Mdn =521, M =1,433). Most studies
(n=138, 36.9%) included 100 to 499 participants, while seven
large-scale studies (6.8%) recruited > 5000 participants.
Although individual participant ages across studies spanned
6-28 years, all studies met the inclusion criterion of having a
mean age <18 years. Most studies focused on adolescent sam-
ples ranging from early through late stages, with many con-
centrated between 10 and 16 years, corresponding to critical
pubertal development periods. Studies primarily recruited
community samples; fewer examined clinical populations (e.g.,
anorexia nervosa) or specific subgroups (e.g., athletes, youth
with overweight/obesity). See Table 1 for detailed study char-
acteristics. Figure 2 and Table 2 summarize the conceptual
framework and the pathways linking pubertal development,
emotion regulation, body dissatisfaction, and eating dis-
order risk.

3.1 | Mechanisms Underlying the Association
Between Puberty and Body Dissatisfaction

Of the 103 studies extracted, 40 investigated the effect of
puberty on body dissatisfaction and/or eating disorder symp-
toms (body dissatisfaction and puberty: 32 studies; eating dis-
order symptoms and puberty: eight studies). Most studies
supported an association of pubertal development and increases
in weight and shape concern.

3.1.1 | Pubertal Development and Body Dissatisfaction

There was evidence that post-pubescent adolescents are more
dissatisfied with their body compared to pre-pubescent adoles-
cents. This was evidenced in cross-sectional studies (Ferrari
et al. 2015; Fidelix et al. 2014; Forney et al. 2019; Gay et al. 2018;
Harriger et al. 2014; Hermes and Keel 2003; Hughes et al. 2018;
Kaczmarek and Trambacz-Oleszak 2016; O'Connor et al. 2020;
Peng et al. 2022; Wang et al. 2022), and also in longitudinal
studies with same-age peers (Davison et al. 2007; Knowles
et al. 2009; Lewis-Smith et al. 2020), and pubertal changes in-
fluenced body image, body shame, body dissatisfaction,
self-perception, and global self-worth (Dantas et al. 2017;
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FIGURE1 | PRISMA 2020 flow diagram for the study selection process.Note: Adapted from Page, M. J., et al. (2021). The PRISMA 2020

statement. BMJ, 372, n71. https://doi.org/10.1136/bmj.n71.

Ferrari et al. 2015; Fidelix et al. 2014; Forney et al. 2019; Gay
et al. 2018; Harriger et al. 2014; Hermes and Keel 2003; Hughes
et al. 2018; Jiang et al. 2021; Kaczmarek and Trambacz-
Oleszak 2016; Knowles et al. 2009; Lewis-Smith et al. 2020;
Mahama et al. 2024; O'Connor et al. 2020; Peng et al. 2022;
Riboli et al. 2022; Sicilia et al. 2024; Wang et al. 2022). However,
the most dissatisfied are those teens who experienced earlier
pubertal timing (Berger et al. 2009; Dantas et al. 2017; Davison
et al. 2007; Labbrozzi et al. 2013; Lee et al. 2016; Lewis-Smith
et al. 2020; Lien et al. 2006; Lien et al. 2010; Ren et al. 2018),
because generally they feel bigger than same-age peers, have
higher levels of body dissatisfaction and lower body esteem
(Berger et al. 2009; Dantas et al. 2017; Davison et al. 2007; Ren
et al. 2018). Pubertal tempo also has a role in the experience of
body shame and dissatisfaction. Adolescents who experience
accelerated maturational development show high values of
body dissatisfaction (Dantas et al. 2017), especially girls in
combination with early timing (Sicilia et al. 2024). However, for
boys the results are contradictory: two different studies showed

the negative impact of both slower and accelerated changes
(Dantas et al. 2017; Sicilia et al. 2024).

Pubertal changes appear to be associated with self-esteem and
body-related perception of adolescents; however there are
some studies that did not find a connection between these
variables (Altintag et al. 2014; Cousineau et al. 2010; Gibson
et al. 2008; MacPhee and Andrews 2006; Martins et al. 2014,
Murdey et al. 2005). Being older continues to be a strong
predictor of body dissatisfaction (Martins et al. 2014). Ado-
lescent girls aged 13-14 years were more concerned with their
body image than 11-12-year-old girls even if no indication of a
relation between puberty and body dissatisfaction was found
(Martins et al. 2014).

Pubertal timing appears to be associated with weight manage-
ment strategies, and adolescents who experienced earlier
pubertal timing were more likely to develop restrictive eating
behaviors (Berger et al. 2009; Culbert et al. 2009; Gay et al. 2018;
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Age of participants
8-18 years old

Sample
size
574

Design
Cross-sectional

Analysis
T-tests, ANOVA, and regression
(BMI-adjusted) assessed body-
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body image dissatisfaction.

image dissatisfaction by sex and

(Tanner, Testicular Volume,
Menarche/Spermatorrhea),

BMI, Age, Gender

pubertal stage; analyses stratified

by age and sex.

Lewis-Smith et al. 2020; McCabe and Ricciardelli 2001; McCabe
and Ricciardelli 2009). Maturity offset, for both boys and girls, is
associated with the perception of being overweight (Gay
et al. 2011; Gay et al. 2018), but the risk of engaging in weight-
managing behaviors decreases every year after the maturity
peak is reached.

Some studies found that early maturing girls are more likely to
experience high levels of negative affect, body dissatisfaction,
and eating disorder symptoms (Grilo 2004; Lewis-Smith
et al. 2020; McCabe and Ricciardelli 2009; Sicilia et al. 2023).
It seems to be a genetic influence that exerts effects during
puberty: some studies describe an increased genetic influence
on disordered eating symptoms during adrenarcheal develop-
ment (Culbert et al. 2017; Mikhail et al. 2021, 2023). Findings of
Klump et al. 2003 show that 17-year-old twins engage more
often in eating disorder behaviors, followed by pubertal and
then pre-pubertal twins. This pattern indicates that genetic
influences on disordered eating symptoms are negligible before
puberty but increase substantially during and after pubertal
development, suggesting that pubertal maturation activates
genetic risk for eating pathology (Klump et al. 2003). Mikhail
et al. 2021, Mikhail et al. 2023 also found that at lower levels of
environmental disadvantage, genetic influences on disordered
eating are greater in post-pubertal than pre-pubertal girls and
boys, aligning with the findings of Klump et al. 2003, 2010).

3.1.2 | Gender Differences

The research on body dissatisfaction and related disorders has
historically focused on girls, as social contextual factors that
contribute to body image concerns may be felt more intensely
by girls (Hargreaves and Tiggemann 2003; Stice and
Bearman 2001; Thompson and Stice 2001). The changes in body
size and shape, brought by puberty, may not align with the body
ideal messaging conveyed by society. Of the 40 studies exploring
puberty, body image, and related concerns, 17 focused ex-
clusively on girls, while another 20 included boys, and an
additional 3 focused on boys only, allowing a review of possible
sex-specific effects. Historically, early maturation was con-
sidered beneficial for boys (Blyth 1981; Simmons et al. 1979;
Crockett and Petersen 1987), however it is as much of a risk in
boys as in girls, for example for the establishment of conduct
disorders, such as aggression, delinquency (Bucci and
Staff 2020; Vijayakumar et al. 2023), and high risk-taking
behavior (Hoyt et al. 2020).

Pubertal timing is an important risk factor for both boys and
girls, yet there are differences in the way boys and girls respond
to pubertal development with consequent body dissatisfaction
(Gay et al. 2018; Hughes et al. 2018; Lewis-Smith et al. 2020;
Mahama et al. 2024; Muris et al. 2005; Sicilia et al. 2023; Jiang
et al. 2021; Zhang et al. 2020). Early maturing girls are more
frequently dissatisfied with their bodies than early maturing
boys (Abbott and Barber 2010; Calzo et al. 2012; Lien et al. 2010;
McCabe and Ricciardelli 2009; McNicholas et al. 2012; Zhang
et al. 2020). However, while the mean level of body dis-
satisfaction for boys decreases with age, for girls it increases
(Bearman et al. 2006; Cuesta-Zamora et al. 2018; Lee et al. 2016;
McCabe et al. 2002; McNicholas et al. 2012). A longitudinal
study conducted by Bucci and Staff (2020) found that girls have
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FIGURE 2 |

PUBERTAL DEVELOPMENT

Hormonal changes
Pubertal timing (early/late)

'

BRAIN DEVELOPMENT
Limbic system and

Prefrontal cortex connectivity

'

PHYSICAL MATURATION

}

Puberty — ER Difficulties

'

Puberty — BD (including ED)

ER AS MODERATOR
TIME-LIMITED
(Puberty — BD) EFFECTS
-- Effects higher in early
¢
puberty; may resolve post-
uberty.
EMOTION REGULATION pEbErY
DIFFICULTIES
_ | Emotional awareness
Maladaptive coping GENDER
1 Negative affect DIFFERENCE
@ -- Opposite patterns by
1 gender: Girls' BD increases;
Boys' BD decreases with
ER — BD (including ED) puberty.
v v
BODY DISSATISFACTION

1 Weight/shape concerns
Body image dissatisfaction
Drive for thinness

(BD — ED)

ER as Moderator/Mediator

v

BD — ED Symptoms

'

EATING DISORDER

Symptoms: Drive for thinness, Bulimic behaviors,

Restrictive eating

risk.Note: See Table 2 for additional details.

Conceptual framework: Pathways linking pubertal development, emotion regulation, and body dissatisfaction to eating disorder
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higher levels of negative body image satisfaction compared to
boys; the perception of their body becomes increasingly nega-
tive from age 11 to 14 for girls and the rate of this change is
more rapid and marked compared to boys, whose perception
remains stable (Bucci and Staff 2020).

Adolescent girls are more dissatisfied with their bodies, and in the
long term, they show a lower level of accepting physical changes
(Bucci and Staff 2020; Wang et al. 2022) and they are more likely
to engage in weight-control behaviors (e.g., dieting) as a strategy to
decrease weight (Bearman et al. 2006; McCabe et al. 2002;
McNicholas et al. 2012; Radziwittowicz et al. 2016). Some studies
report an influence of hormones to explain the different percep-
tion of body image between boys and girls. For example, Klump
et al. (2010) in their study on twins reported that estradiol levels
moderate the association of genetic influences and disordered
eating attitudes (Klump et al. 2010) and girls that had higher
estradiol levels were more likely to manifest body dissatisfaction,
weight preoccupation and disordered eating behaviors (Klump
et al. 2010). Progesterone has also been associated with body
dissatisfaction. Forney et al. (2019) found that girls with the
highest progesterone levels who also reported the greatest social
pressure toward thin-ideal internalization showed the highest
body dissatisfaction; however, no direct association between pro-
gesterone levels alone and body dissatisfaction was observed,
suggesting that progesterone's effect operates primarily through its
interaction with socio-cultural pressures rather than as an inde-
pendent predictor. In research by Hughes et al. (2018), girls
selected self and ideal body figures that were smaller than those
selected by boys, who overall had lower levels of pubertal hor-
mones. Girls also reported greater body dissatisfaction than boys
and pre-pubescent peers. Higher pubertal hormone levels were
associated with stronger body image concerns in both sexes. Girls
who had significantly higher levels of dehydroepiandrosterone
(DHEA) and testosterone compared to same-age peers scored
higher in body dissatisfaction measurements (Hughes et al. 2018);
both boys and girls with higher levels of testosterone compared to
peers had significantly greater body dissatisfaction while for males
only higher DHEA sulfate (DHEA-S) was weakly associated with
greater body dissatisfaction (Hughes et al. 2018).

Cultural effects can also explain the discrepancy between boys'
and girls' perception and acceptance of pubertal changes
(Mahama et al. 2024). Puberty is significantly associated with
body image and psychological well-being, with notable differ-
ences between genders and cultural contexts (Mahama
et al. 2024; see “Cultural and Contextual Considerations” in the
Discussion for further elaboration).

3.2 | Mechanisms Underlying the Association
Between Puberty and Emotion Regulation

Of the 103 papers extracted, six studies investigated the rela-
tionship between pubertal development and emotion regulation
capabilities, but by widening the focus on negative and positive
affect regulation related to stress and depression, one additional
study was included.

A study conducted by Goddings et al. (2012) supports the
hypothesis that a difference exists between younger and older

girls in emotional responses to social and basic emotion-
processing stimuli presented during experimental tasks, and this
could be a consequence of a biological maturational effect: more
advanced age is associated with lower dorsomedial prefrontal
cortex activity during social emotion processing (Goddings
et al. 2012). Girls in late puberty display a wider combination of
emotions in social scenarios than girls in early puberty. These
differences were not significant if pubertal stage was considered
(measured with Tanner stage and age of menarche), they were
significantly negatively correlated only with age (Goddings
et al. 2012). Strong significant associations were found by
Goddings et al. (2012) specifically between hormone levels
(testosterone, oestradiol and DHEA) and the activation of the left
anterior temporal cortex (ATC) during social/basic emotion
processing, therefore pubertal hormones appears to have an
influence on the neurocognitive changes typical of adolescence
more so than the changes wrought by pubertal development
(Goddings et al. 2012). However, a study by Van den Akker et al.
(2021) found a direct link: more advanced pubertal development
was related to lower levels of neuroticism, but only for boys,
while Rabbani et al. (2012) obtained similar results for girls. They
discovered that a significant difference exists in emotional and
behavioral problems if measured in different stages of Tanner's
pubertal scale. In particular, the development of menstruation
showed stronger association with higher emotional problems.
This correlation was strong, while secondary sexual character-
istics development (breast and pubic hair), in contrast, showed
fewer or no correlations with emotional difficulties (Rabbani
et al. 2012). Van den Akker et al. (2021) found a correlation
between hormone levels and emotional dysregulation
(neuroticism), but still only for boys and, overall, all these asso-
ciations were small in magnitude. The associations between
progesterone/neuroticism and testosterone/neuroticism were
stronger in early adolescence, decreasing slowly to zero by age 14
(progesterone) and 16 (testosterone) (Van den Akker et al. 2021).
Instead, the correlation between DHEA/neuroticism was near
zero until age 14, with an increasing effect from then onwards
Van den Akker et al. 2021).

A recent study by Vijayakumar et al. (2023) showed that more
advanced pubertal stages are related to decreased corticolimbic
connectivity, particularly between limbic regions (amygdala
and hippocampus) and higher order neuronal networks
involved in emotion regulation: that is, cingulo-opercular-
network and frontoparietal. Earlier pubertal timing is associated
with decreased functional connectivity between limbic struc-
tures and pre-frontal-cortex (Vijayakumar et al. 2023), and this
leads to poorer emotion regulation. Also, Chaku and Hoyt
(2019) found that early pubertal timing was significantly asso-
ciated with worse self-control skills in girls, but not for boys.
However, in this study sample the average pubertal onset was
12.5 for boys and 10.5 for girls; therefore, the chronological age
may have played a role in the display of more refined self-
regulation strategies for boys. The influence of age, as a proxy
for psychosocial maturation, has been reported by others
(Chiang et al. 2013; Sim and Zeman 2005) who found that
pubertal development was not significantly related to emotion
regulation skills.

In this review, we also included studies that explored the
relationship between the capacity to regulate positive-negative
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affect, and mental distress (anxiety and depression), as they
may be indicative of emotion regulation capacities, and putting
these competences in relation to maturational development, in
addition to body dissatisfaction, eating behaviors and other
relevant variables (Allen et al. 2006; Bearman and Stice 2008;
Davison et al. 2007; Lee et al. 2016; Lien et al. 2006; Lien
et al. 2010; McCabe et al. 2001; Mendle et al. 2020;
Mercader-Yus et al. 2018; Skrove et al. 2016; So-Kum Tang
et al. 2003). In general, later stages of puberty are associated
with higher mental distress (Mendle et al. 2020) and the greater
negative psychological consequences are related to early
pubertal timing (Lee et al. 2016). There is an inverse linear
relationship between puberty onset and mental distress: early
onset of puberty is related to higher anxiety level and depres-
sion (Lee et al. 2016; Lien et al. 2006; Lien et al. 2010; Mendle
et al. 2020; Mercader-Yus et al. 2018; Skrove et al. 2016;
Vijayakumar et al. 2023). This association has been explored in
girls (Davison et al. 2007; Lien et al. 2006; Lien et al. 2010;
Mendle et al. 2020; Mercader-Yus et al. 2018), but it is still
underexplored for boys. McCabe et al. (2001) discovered a sig-
nificant effect of puberty on positive affect for males, while no
significant association was found for the female participants,
and this is in line with other studies: the emotional response of
girls to the onset of puberty is generally correlated with negative
affect (Lien et al. 2006; So-Kum Tang et al. 2003). In a study
conducted by Lien et al. (2006), girls who were reporting early
menarche obtained the highest score in mental distress scales,
while those experiencing menarche at 14 years and above
obtained the lowest scores (Lien et al. 2006). In another longi-
tudinal study Lien et al. (2010) found that while age at men-
arche was significantly associated with mental distress at age
15, this association was no longer statistically significant at age
18 in the same cohort. However, this area of research remains
mostly unexplored and contradictory (Allen et al. 2006; Chen
and Jackson 2009; Sim and Zeman 2005).

3.3 | Mechanisms Underlying the Association
Between Emotion Regulation and Body
Dissatisfaction

Of the 103 papers extracted, eight studies directly investigated
the relationship between body dissatisfaction and emotion
regulation. Eating disorders were included in this review as they
have a high correlation not only with body dissatisfaction and
emotion regulation, but also with the regulation of negative
affect. This reveals that the relationship between body dis-
satisfaction, emotion regulation, negative affect, and eating
disorders is more thoroughly explored in the literature (20
studies) than the direct relationship between body dis-
satisfaction and emotion regulation.

Some papers in the review investigated a direct association
between an elevation in negative affect and an increase in body
dissatisfaction (Bearman et al. 2006; Chen and Jackson 2009;
Czepczor-Bernat et al. 2020; Davis and Smith 2018; Dworschak
et al. 2023; Farrow and Fox 2011; Klein 2008; Sim and
Zeman 2006), while others investigated how low emotion reg-
ulation is positively correlated with body dissatisfaction
(Abaatyo et al. 2024; Chen et al. 2021; Cuesta-Zamora
et al. 2018; Fernandes et al. 2018; Lo Coco et al. 2020;

Petruzzelli et al. 2022; Ren et al. 2018; Sim and Zeman 2005). A
study by Lavell et al. (2018) found a negative association
between emotion regulation skills and body dysmorphic dis-
order symptoms, which can be considered one of the most ex-
treme forms of body dissatisfaction. In a study conducted by
Sim and Zeman (2005) the results showed that girls who were
dissatisfied with their bodies were also at risk for difficulties
identifying their emotional states, and poor coping with nega-
tive emotion (Sim and Zeman 2005). In other studies, carried
out by Cuesta-Zamora et al. (2018), Fernandes et al. (2018), and
Lo Coco et al. (2020), emotion regulation difficulties emerged as
a predictor of body dissatisfaction, negative appearance esteem
and body shame; and this relationship continues across ado-
lescence (Cuesta-Zamora et al. 2018).

Evidence is also available of the relationship between body
dissatisfaction and depression, of which body dissatisfaction
seems a strong predictor (Abaatyo et al. 2024; Allen et al. 2006;
Bearman and Stice 2008; Lee et al. 2016; Newman et al. 2006;
Radziwittowicz et al. 2016; Stice and Whitenton 2002; Xie
et al. 2003). The severity of the depressive symptoms depends
on different factors, for example: precocious puberty (Lee
et al. 2016), capacity to accept physical changes (Hughes and
Gullone 2011; Radziwittowicz et al. 2016), higher investment in
the esthetic body (Abbott and Barber 2010) and body mass
index (BMI) (Lewis-Smith et al. 2020; Stice and
Whitenton 2002; Xie et al. 2003). Few studies found that obese
and overweight adolescents experience higher levels of body
dissatisfaction, anxiety, depressive symptoms, and have diffi-
culties in regulating their emotions (Ghammem et al. 2024;
Gibson et al. 2008; Ren et al. 2018; Stice and Whitenton 2002;
Xie et al. 2003). More than the actual weight status, it is the self-
perceived weight and the self-perceived body image that acts as
a predictor of adolescent emotional and behavioral problems
(Ghammem et al. 2024; Ren et al. 2018). Therefore, body image
may have a mediating effect on the relationship between actual
body weight and depressive psychological symptoms (Xie
et al. 2003), and the relationships between body image con-
cerns, eating disorders, and depressive symptoms may be
moderated by the emotion regulation abilities; specifically,
Hughes and Gullone (2011) found that the association between
body image concerns and bulimic symptoms was stronger
among adolescents who relied more on avoidance and internal
emotion regulation dysfunctional strategies, and weaker among
those who used positive rational acceptance and internal
functional regulation strategies more frequently (Hughes and
Gullone 2011).

3.3.1 | Emotion Regulation and Eating Behaviors

Body dissatisfaction and eating disorder symptoms frequently
co-occur. From the papers examined, emotion regulation diffi-
culties were negatively correlated with eating disorder symp-
toms (Barberis et al. 2018; Chen et al. 2021; Cuesta-Zamora
et al. 2018; Dikmeer et al. 2023; Doba et al. 2018; Dworschak
et al. 2023; Egbert et al. 2020; Erdem et al. 2023; Farrow and
Fox 2011; Gall et al. 2016; Goldschmidt et al. 2018; Henderson
et al. 2021; Hughes and Gullone 2011; Knejzlikova et al. 2021;
Shriver et al. 2020; Sim and Zeman 2005; Verschueren
et al. 2020), so difficulties in regulating negative emotions have
been associated with eating disorder symptoms; however, the

Journal of Adolescence, 2026

29

85UB01 7 SUOWIWIOD BA 11810 3|qeot dde au Aq peusencb a e sajole YO ‘8SN Jo sa|ni oy Akeid18UIIUQO AB]IM UO (SUORIPUOD-PU-SULBIWI0D" A8 1M Aleiq Ul |Uo//StIY) SUORIPUOD PUe Swie | 8y} 88S *[9202/80/#0] U ARiqiTauliuo A8]IM * 100 8Be|00 AIseAIUN -SOdY AtiqiT Ad 85202 PRl/Z00T 0T/10p/Woo A8 | im" Ake.d 1 jpuluoy/sdny Wwoj pepeojumod ‘0 ‘v526S60T



cross-sectional nature of most studies precludes conclusions
about temporal or causal ordering (Barberis et al. 2018; Chen
and Jackson 2009; Cuesta-Zamora et al. 2018; Czepczor-Bernat
et al. 2020; Doba et al. 2018; Dworschak et al. 2023;
Goldschmidt et al. 2018; McCabe and Ricciardelli 2009; Shriver
et al. 2020; Sim and Zeman 2005; Sim and Zeman 2006).

Body dissatisfaction was the most frequently reported predictor
of eating disorder symptoms based on the number of studies
reporting a significant association, but according to Hughes and
Gullone (2011) emotion regulation may be a protective factor,
and emotional regulation traits account for a statistically sig-
nificant change in the variance in bulimic symptoms (Cuesta-
Zamora et al. 2018; Hughes and Gullone 2011). Emotion regu-
lation can be considered a moderator in the relationship
between body image concerns and bulimic/depressive symp-
tomatology (Hughes and Gullone 2011).

A study carried out by Shriver et al. (2020) partially confirmed
this hypothesis, uncovering an association between emotion
regulation and emotional eating. Poorer childhood emotion
regulation predicted higher emotional eating in late adoles-
cence, and this association was stronger among adolescents
with more negative body image and among those with normal
weight status (Shriver et al. 2020). An interesting result was
revealed after follow-up analyses: normal weight adolescents,
but not overweight adolescents, were less likely to engage in
emotional eating as emotion regulation increased. This is a
confirmation of what was sustained by Hughes and Gullone
(2011) that emotion regulation can be considered a protective
factor against eating disorders.

3.4 | Mechanisms Underlying the Association
Between Body Dissatisfaction, Emotion Regulation
and Puberty

We hypothesized that there is a relationship that interconnects
body dissatisfaction, emotion regulation and puberty, and we
have found indications of this relationship in the studies re-
viewed. Based on the data from the studies included, body
dissatisfaction is interrelated with both pubertal changes and
emotion regulation strategies. Some studies showed that ado-
lescents with poorer emotion regulation and/or more negative
affect tend to report lower body satisfaction and a higher like-
lihood of eating disorder symptoms. The strength of these as-
sociations appears to vary across developmental stages.
(Barberis et al. 2018; Chen and Jackson 2009; Cuesta-Zamora
et al. 2018; Doba et al. 2018; Gall et al. 2016; Farrow and
Fox 2011; Hughes and Gullone 2011; Lien et al. 2006; Jiang
et al. 2021; Sim and Zeman 2005; Sim and Zeman 2006).

Earlier timing of puberty has a significant impact on psycho-
logical well-being (weight and shape concerns, depression,
negative affect, emotional dysregulation and eating disorder
symptoms), and its consequences tend to persist into later
adolescence (Davison et al. 2007; Doba et al. 2018; Lee
et al. 2016; Lien et al. 2006; Jiang et al. 2021; Mercader-Yus
et al. 2018; Ren et al. 2018). McCabe and Ricciardelli (2009)
found that body dissatisfaction and pubertal timing predict
negative affect; body dissatisfaction and negative affect are the

most important predictors of bulimic symptoms for normal
weight girls (McCabe and Ricciardelli 2009), while positive
affect plays a protective role (Klein 2008; McCabe and
Ricciardelli 2006; McCabe et al. 2001). In another study carried
out by Ren et al. (2018), pubertal development stage had a
significant effect on actual weight, body image and, indirectly,
on emotional symptoms. Specifically, adolescents with early
puberty were most likely to perceive themselves as being
overweight, and girls who perceived themselves to be over-
weight reported more emotional symptoms than girls who
perceived themselves as normal weight (Ren et al. 2018).
Results were slightly different for boys, because not only those
who perceived themselves as overweight, but those who per-
ceived themselves as underweight as well, reported the highest
levels of emotional and behavioral problems, including emo-
tional symptoms and conduct problems (Ren et al. 2018).

As puberty progresses, body-related concerns may arise
(Bearman et al. 2006; Chen and Jackson 2009), and positive
body image predicts positive emotional responses to signs of
pubertal development and fewer signs of depression
(Radziwittowicz et al. 2016; So-Kum Tang et al. 2003), while
elevation in negative affect predicts increased body dis-
satisfaction (Bearman et al. 2006; Chen and Jackson 2009). In a
study by Sim and Zeman (2005), where 64% of girls reported
being post-menarcheal, participants who were dissatisfied with
their bodies had difficulties identifying their emotional states as
well as poor coping strategies for negative emotions (Sim and
Zeman 2005).

Doba et al. (2018) found that alexithymia and psychological
distress mediate the relationship between self-differentiation
and eating disorder symptoms, more strongly in middle than in
early adolescence, as a consequence of the brain maturation
(Doba et al. 2018). However, the connection among emotional
difficulties, body dissatisfaction and eating disorder symptoms
emerges in early adolescence as shown in a study conducted by
Cuesta-Zamora et al. (2018). Emotional intelligence was a
strong predictor of bulimic symptoms in the preadolescence
group, even more than body dissatisfaction, and surprisingly for
adolescent girls the only significant predictor of eating disorder
symptoms was emotional intelligence, not even body concerns
(Cuesta-Zamora et al. 2018).

4 | Discussion

This review contributes evidence to support the development of a
theoretical framework that can be used to understand first, how
puberty can determine the establishment of body image concerns
for both boys and girls; second, how these concerns are related to
emotion regulation capabilities; and third, how body dis-
satisfaction and positive or negative affect towards self and the
body impact individual health and behavior, including engage-
ment in eating disorder behaviors. Integrating evidence from 103
studies, three consistent trends are observed. First, early pubertal
timing and pubertal hormones are associated with a develop-
mental period characterized by increased vulnerability where
adolescents experience heightened emotional dysregulation
before the expected maturation of more developed emotion
regulation capacities. Second, pubertal hormones and physical
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changes are associated with body dissatisfaction, and this is
reflected in distinct gender-differentiated mechanisms: while
girls' dissatisfaction lasts longer, following internalization of a
“thin ideal,” boys' dissatisfaction tends to be transient and fo-
cused on muscularity, resolving as they reach peak physical
maturity. Third, emotion regulation appears to function as a
critical protective mechanism; adolescents with higher emotional
intelligence may cope better with the psychological impact of
pubertal changes, whereas those with less developed capacities to
regulate and identify emotions are more prone to body dis-
satisfaction and related disorders (specifically eating disorders).
However, only limited research has examined all three variables
together. The majority of studies included in this review mea-
sured body dissatisfaction, emotion regulation, and puberty in
pairs, but only a small proportion (21 studies) examined all as an
integrated triad, leaving the specific mechanisms linking them
under-explored.

41 | Pubertal Hormones, Brain Development
and Emotion Regulation

The adolescent brain matures during puberty, and via this
maturation adolescents acquire new abilities to identify and to
regulate emotions; however, earlier pubertal timing seems to be
associated with poorer emotion regulation (Chaku and
Hoyt 2019; Mendle et al. 2020; Vijayakumar et al. 2023).
Therefore, pubertal changes seem to have a greater negative
psychological impact on emotion regulation abilities when
puberty is more advanced at an earlier age (Vijayakumar
et al. 2023). Pubertal changes are triggered by the action of
hormones, and hormones exert effect on brain development and
those areas that control executive functions and emotion reg-
ulation capacities (Sisk and Zehr 2005). Goddings et al. (2012)
found strong significant associations between hormone levels
(testosterone, oestradiol and DHEA) and the activation of the
left anterior temporal cortex (ATC) during social/basic emotion
processing, however, these differences were not significant if
related to pubertal stages, they were significantly negatively
correlated only with age (Goddings et al. 2012). Van den Akker
et al. (2021) found that the correlation between hormone levels
and emotional dysregulation (neuroticism) was stronger in
early adolescence, while Rabbani et al. (2012) found a strong
association between menarche and higher emotional problems,
while secondary sexual characteristics development showed
fewer or no correlation with emotional difficulties (Rabbani
et al. 2012). There is not yet a definitive answer, but all these
results may partially confirm what was hypothesized by
Goddings et al. (2012): that hormone levels have a stronger
influence on emotion regulation, more so than the evident
bodily changes caused by pubertal development. Hormone
levels may play a stronger role in influencing the neurocogni-
tive areas that control emotion regulation capabilities
(particularly connectivity between limbic structures—amygdala
and hippocampus—and higher-order cognitive control net-
works including the cingulo-opercular and frontoparietal net-
works; Chaku and Hoyt 2019; Vijayakumar et al. 2023), and
changes in hormones during puberty have a greater negative
psychological impact when pubertal development is more
advanced at an earlier age. A possible explanation is that an
accelerated Dbiological development requires a parallel

accelerated maturation of emotion regulation systems in
response to external stressors (Vijayakumar et al. 2023), but this
is not possible for those adolescents who experience earlier
pubertal timing. Longitudinal data (Lien et al. 2010) showed
that early menarche is strongly associated with mental distress
at age 15, but this association disappears by age 18 (Lien
et al. 2010), suggesting that after the development peak is
reached, and with it a more refined emotion regulation, the
negative psychological impact of early pubertal development
resolves as cognitive-emotional regulation systems mature.
Brain cognitive control systems mature gradually during ado-
lescence, progressively improving self-regulation capacities
(Doba et al. 2018). The capacity to identify and regulate emo-
tions develops differently across early versus middle adoles-
cence, suggesting that early pubertal onset occurs before these
cognitive control systems are sufficiently developed (Doba
et al. 2018).

4.2 | Pubertal Hormones, Physical Changes and
Body Dissatisfaction

Beyond their effects on brain development, pubertal hormones
also influence the body, affecting the onset of body image dis-
satisfaction (and related disorders). Some studies found that
hormones can influence the perception of body image. Girls
who reported higher estradiol levels were more likely to man-
ifest body dissatisfaction, weight preoccupation and disordered
eating behaviors (Klump et al. 2010). Progesterone has also
been associated with body dissatisfaction (Forney et al. 2019). A
direct association between progesterone and body image con-
cerns was not observed, but girls with highest progesterone
levels showed greatest social pressures on internalization of the
thin ideal (Forney et al. 2019). One hypothesis is that proges-
terone may influence girls' drives towards the norms perceived
as important for social acceptance, and for the same reason they
feel more pressures on internalization of the thin ideal (Forney
et al. 2019), which in turns make them more vulnerable to body
dissatisfaction.

Pubertal body changes can trigger body image concerns (Lewis-
Smith et al. 2020; Riboli et al. 2022) without the direct action of
hormones. A more sexually mature body may pose a higher
psychological stress for adolescents, specifically girls, at least
compared to pre-pubescent girls (Lewis-Smith et al. 2020; Riboli
et al. 2022; Zhang et al. 2020). This may be the result of the
perceived discrepancy between their changing bodies and the
body ideal imposed by society (Dantas et al. 2017, McCabe
et al. 2002). Older post-pubescent girls may be less satisfied with
their body shape due to the cultural pressure to decrease their
weight and reduce their overall silhouette (Dantas et al. 2017;
Lewis-Smith et al. 2020; McCabe et al. 2002; Xie et al. 2003).
Boys, on the contrary, are more likely to describe themselves as
underweight (Xie et al. 2003) and show the tendency to exercise
more to increase weight and muscle tone (Gay et al. 2018; Xie
et al. 2003), especially during earlier adolescence. It is possible
that in this way boys are trying to meet the culturally imposed
body ideal for males (McCabe et al. 2002) and post-pubescent
boys are nearer to this goal; after the maturational peak is
reached, their concerns abate (Bucci and Staff 2020; Zhang
et al. 2020; Wang et al. 2022).
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4.3 | The Protective Role of Emotion Regulation

Given that pubertal hormones determine poorer emotion reg-
ulation, whilst pubertal hormones and physical changes
increase body dissatisfaction—which can lead to the develop-
ment of eating disorders— this review points in the direction
that enhanced emotion regulation may be a protective factor.
According to Hughes and Gullone (2011) emotional intelligence
traits account for a statistically significant change in the vari-
ance in bulimic symptoms (Cuesta-Zamora et al. 2018; Hughes
and Gullone 2011). Individuals with lower emotional intelli-
gence are more vulnerable to negative emotions; they find more
difficulties in regulating and differentiating them from physical
states, so they adopt compensating behaviors, such as dis-
ordered eating behaviors (Barberis et al.2018; Dworschak
et al. 2023). Another hypothesis is that difficulties identifying
the bodily manifestations of emotions may have a negative
effect on body satisfaction experience, and this can explain why
low emotion regulation is positively correlated with body dis-
satisfaction (Abaatyo et al. 2024; Chen et al. 2021; Cuesta-
Zamora et al. 2018; Fernandes et al. 2018; Lo Coco et al. 2020;
Petruzzelli et al. 2022; Ren et al. 2018; Sim and Zeman 2005).
Notably, emotional abilities influence eating disorder symptoms
at different developmental stages (Cuesta-Zamora et al. 2018;
Doba et al. 2018), suggesting that the pathway from pubertal
changes to eating pathology may operate partly through emo-
tion regulation capacities.

This review elucidated how emotions (including positive and
negative affect), body image, pubertal changes and hormones
are interrelated, an aspect that has yet to be explored, particu-
larly not through systematic examination of their interconnec-
tions. The interplay between these three mechanisms—
hormonal effects on neurodevelopment, physical changes trig-
gering appearance concerns, and emotion regulation capacities
moderating outcomes—creates both vulnerability and oppor-
tunity during pubertal transitions.

4.4 | Implications for Population Health and
Contribution

This systematic review reveals the significant relationship
between emotion regulation capabilities and pubertal body
satisfaction. Emotion regulation is a skill that children acquire
from parents and, as observed from this review, low emotion
regulation may lead to lower acceptance of the signs of puberty
and lower body satisfaction. However, emotional regulation is a
skill that can be developed in all types of educational settings.
Therefore, the knowledge acquired through this review can be
used to inform intervention programs in schools for students;
additionally, parents and school staff could also benefit from
such interventions. For example, emotional literacy workshops
and body image support groups could be implemented, or
school-based health promotion programs could be expanded to
include emotion regulation training alongside traditional health
education.

The findings suggest that poorer emotion regulation can lead to
negative feelings toward the body. Consequently, these types of
interventions could help children and adolescents to approach
puberty well prepared and supported. In addition, public health

agencies could use this information to design screening pro-
grams that identify adolescents who may benefit from addi-
tional support during pubertal transitions. These programs may
help to prevent the mental and physical distress children and
adolescents may experience as they progress through pubertal
development, supporting them in developing a better under-
standing of the bodily and emotional components of this tran-
sition. Moreover, and most importantly, such initiatives could
potentially reduce the incidence of eating disorders and other
mental health issues associated with body dissatisfaction,
thereby improving overall population health outcomes.

4.5 | Cultural and Contextual Considerations

While a comprehensive cross-cultural analysis was beyond the
scope of this review, we recognize the value of acknowledging
cultural moderation. The majority of research included in this
review has been conducted in Western contexts (approx. 77% of
included studies), but studies from diverse cultural settings
suggest that the role of pubertal changes, the “thin ideal,” and
body norms are not universal. For instance, Mahama et al.
(2024) found country differences in pubertal status and body-
image appraisals between Ghanaian and Kenyan adolescents,
with a gender X puberty interaction observed in the Kenyan
subsample only, highlighting how cultural context shapes ac-
ceptances of pubertal maturation. Similarly, in the United
States, Hermes and Keel (2003) found that the internalization of
the thin ideal was higher in non-Caucasian girls and in case of
more advanced pubertal development; however, ethnicity did
not moderate the puberty-internalization link, and de Guzman
and Nishina (2014) observed ethnic differences in girls’ levels
and trajectories of body dissatisfaction (e.g., Asian American
girls showing higher and increasing dissatisfaction). In East
Asian contexts, So-Kum Tang et al. (2003) found that Chinese
adolescent girls’ emotional responses to menarche were closely
tied to culturally specific menstrual attitudes and preparedness,
reflecting the contextual meanings attributed to this transition,
while other studies from Uganda (Abaatyo et al. 2024), China
(Jiang et al. 2021), South Africa (Pedro et al. 2016) and South
Korea (Lee et al. 2016) suggest the same: that while body dis-
satisfaction is a global phenomenon, the specific emotional
pathways may differ based on cultural background. These
findings imply that a universally applicable model of adolescent
development must account for how local cultural norms dictate
the “meaning” of pubertal changes and how this reflects on the
emotional experience and stress that adolescents report while
facing these changes.

4.6 | Limitations

The predominance of cross-sectional studies in the examined
literature (n = 67, 65.0% of included studies) may be considered
a limitation. Although cross-sectional studies are important for
understanding proximal correlates, they cannot establish tem-
poral precedence or causal directionality among pubertal
development, emotion regulation, and body dissatisfaction.
Future prospective research should focus on longitudinal
studies (n=22 longitudinal, n=6 intensive longitudinal),
which comprised only 27.2%, n = 28, of the reviewed evidence
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to achieve a better comprehension of how body dissatisfaction,
emotion regulation and puberty are related, how this relation-
ship evolves with time and if it is maintained into adulthood.

Substantial heterogeneity in the operationalization of key con-
structs limited our ability to conduct quantitative meta-analysis.
Studies varied widely in how emotion regulation was measured
(e.g., direct emotion regulation strategies such as suppression
and reappraisal vs. proxy measures such as negative affect,
mental distress, or psychological symptoms), how body dis-
satisfaction was assessed (e.g., weight/shape concerns, body
image satisfaction, drive for thinness), and how pubertal
development was operationalized (e.g., self-reported Tanner
stages, age at menarche, hormonal assays, pubertal timing
categories). This measurement heterogeneity precluded mean-
ingful pooling of effect sizes and may have contributed to
inconsistent findings across studies. The absence of a meta-
analysis represents a further constraint on the conclusions that
can be drawn, as it precludes the quantification of effect sizes
and the statistical comparison of findings across studies; future
reviews in this area should prioritize conditions that allow for
quantitative synthesis.

Restricting inclusion to peer-reviewed publications may have
introduced publication bias, as studies reporting null findings
are less likely to be published. Formal publication bias assess-
ment was not conducted because no quantitative meta-analysis
was performed. Although a formal assessment of publication
bias (e.g., funnel plot analysis or Egger's test) was not con-
ducted, this decision was consistent with the absence of a
quantitative meta-analysis, which is the standard context in
which such tools are applied; readers should nonetheless
interpret the pattern of findings with this caveat in mind.

Another limitation is the decision not to include gray literature
and to include papers on eating disorders, mental distress and
regulation of positive and negative affect. For future systematic
reviews, more restrictive inclusion criteria focusing exclusively
on direct measures of emotion regulation and body
dissatisfaction—rather than related constructs such as negative
affect, mental distress, or eating disorder symptoms—would
strengthen construct validity, although this would substantially
reduce the available evidence base. Most of the studies ex-
amined used quantitative measures, but the sample sizes were
very different, ranging from 27 to 16,882 participants
(median = 521), and this may have skewed some results or
contributed to heterogeneity in effect size estimates.

The literature showed substantial gender imbalance in study
design. Of the 103 included studies, female-only samples
(n=34, 33.0%) outnumbered male-only samples (n =15, 4.9%)
by nearly 7:1, with the remaining studies being mixed-gender
(n=164, 62.1%). This gender gap highlights the need for male-
focused or gender-comparative research, especially given evi-
dence of opposite gender trajectories in the puberty/body dis-
satisfaction pathway (girls' body dissatisfaction increases while
boys' body dissatisfaction decreases with puberty).

Finally, although this review included studies from Asia, Africa,
and South America, approximately only 23% of included studies
were conducted in non-Western contexts, limiting generalizability.

Future research should investigate whether pubertal changes, body
image satisfaction and emotion regulation mechanisms operate
differently across diverse cultural contexts where appearance ideals,
pubertal timing norms, and emotional expression vary.

5 | Conclusions

This systematic review underscores the critical need for a
developmentally informed approach to understanding body
image concerns during puberty. Our findings highlight the
potential of interventions targeting emotion regulation skills to
improve adolescent mental health outcomes. This knowledge
can also be used to structure future research projects, especially
on pubertal development and emotion regulation capabilities,
since we identified a paucity of studies in this area. Future
studies should consider longitudinal designs to better under-
stand the temporal relationships between body dissatisfaction,
emotion regulation, and pubertal development, and how these
factors interact to influence population health outcomes. We
hope that this systematic review will stimulate further research
to finally shed light on an under-investigated key stage of
human development.
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