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Background: Self-image reflects overall self-acceptance in developing adolescents.

Using a representative cohort of Taiwanese youth, this study aims to explore

the relationship between weight status, pubertal timing, athletic competence, and

adolescent self-image.

Methods: Data come from the Taiwan Youth Project that comprised a longitudinal

cohort of adolescents (N = 2690, 51% males, Mage = 13.3 ± 0.5 years) surveyed

annually from seventh grade. Self-image was measured by perceived satisfaction with

appearance and physique. Weight status was proxied by self-reported body mass index

(BMI; kg/m2). Pubertal timing was defined using the Pubertal Developmental Scale, which

mainly measured physical changes in puberty. Athletic competence was assessed by

experiences with participation in competitive sports and self-perceived talent for sports.

Linear regression analysis was applied to test for an association between BMI and

self-image. In order to test for mediating roles of pubertal timing and athletic competence,

Hayes’ PROCESS macro on SPSS was conducted applying 5,000 bootstrap resamples

with 95% confidence intervals of the indirect effect.

Results: BMI was inversely associated with self-image in both males (β = −0.074,

[−0.095, −0.053]) and females (β = −0.095, [−0.122, −0.069]). The boot-strapped

95% confidence intervals indicated statistically significant mediating effects of pubertal

timing (β = −0.008, [−0.015, −0.001]) and athletic competence (β = −0.006, [−0.011,

−0.002]) in the link between BMI and self–image in females, whilst only athletic
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competence mediated this association (β = −0.006, [−0.009, −0.002]) in males.

Moreover, BMI at baseline were also associated with long-term self-image in males

(β = −0.037, [−0.057, −0.017]) and females (β = 0.132, [0.073, 0.190]).

Conclusions: Understanding the mediating factors may help enhance adolescents’

self-image by providing guidance on healthy weight and physical activity behaviors

according to different stages of pubertal progression.

Keywords: self-image, body image, weight status, pubertal timing, athletic performance

INTRODUCTION

Self-image lies on a continuum from a favorable and positive
subjective perception to an unfavorable and negative subjective
perception of oneself, which comes from a phenomenological
organization of individual experiences and ideas in all aspects
of self-influence (1). Self-image is practically determined by
one’s perceived appearance, physique, and the importance of
the appearance and physique associated with one’s performance
within social groups (2). Particularly during adolescence, physical
appearance is crucial to the perceptual self-image (3), and
adolescents experience the process of transformation of old self-
images with new ones, which involves the adaptability of the
individual reorganization (4). Therefore, a positive self-image
is correlated with more adaptive adolescents who are easier to
internalize the new personal construct, while a negative self-
image is in connection with less adaptive adolescents who face
the difficulties of restructuring, resulting in the risk of personal
dissonance and intrapersonal conflicts (5). More specifically, self-
image is considered a vital driver of prosocial behavior and an
essential indicator of health status (6), because of its relevance to
depressive symptoms (7), suicidal ideation (8), eating disorders
(9), and substance use disorders (10).

Puberty is usually marked by sexual maturation and physical
growth that may have relevance to psychosocial adaptations
during adolescence. Previous studies have shown early puberty to
be associated with negative impacts on self-image in both males
and females (11–13). Especially in female adolescents, poor self-
image is potentially related to external manifestations resulting
from early sexual maturation (14). They may be concerned
about their physical selves due to cultural expectations for
physical attractiveness at the age of initiating dating (15). Besides
the cultural perspective on perceptual body image, pubertal
hormones interact with the neurocognitive changes related to
the social emotion region of the brain (16). Therefore, once the
biological changes initiated by pubertal hormones are perceived,
adolescents may adjust their body shape to keep up with social
standards of high muscle mass and slenderness for boys and
girls, respectively (17). That being said from a biobehavioral
perspective, the pursuance of an ideal body shape may diverge
because of different hormonal actions in females and males, as
boys might work out for an ideal muscle and girls might chase
or keep up with a slender body shape under social pressures
(18). In addition, weight status proxied by the body mass index
(BMI) has also been proven to be associated with self-image
(19). An increase in BMI typically predicts dissatisfaction with

one’s body, and this correlation may become more manifested
as children become adolescents during pubertal growth (20).
Although the impacts of pubertal timing and weight status on
adolescent self-image are usually discussed independently, these
two predictors are physiologically intertwined potentially due
to the interaction between the adipokines (e.g., leptin) and the
kisspeptin systems (21). Particular pubescent transformations,
including early pubertal timing and high BMI, have been found
to be correlated in growing adolescents and result in worse
self-reported health (22). Given a well-established link between
obesity and early pubertal timing, whether this link suggests the
mediating role of pubertal timing in the association between
weight status and self-image may require more research to prove.

Moreover, athletic competence is another salient factor when
adolescent self-image is concerned. Pubertal development and
weight status at the same time have strong implications
on athletic competence during adolescence (23). It has
been observed that variations in maturity influence athletic
competence (24). Youths who are experts in sports tend to have
more rapid and advanced sexual maturation as compared with
the general population (25). Gender differences have also been
noted in this relationship in that early-maturing boys tend to
have higher muscular strength than late-maturing boys at all
ages between 11 and 17 years, while early-maturing girls may
perform only slightly better than late maturing girls in early
adolescence (26). Along with weight status, athletic activity also
plays a critical role in adolescents’ physical and psychological
health (27). Regardless of sex or age, some studies suggest that
those who participate in sports acquire positive benefits in
self-image (28). Sports participation, which may be beneficial
for neurogenesis and neurotrophin in brain plasticity correlated
with self-efficacy (29), can lead to more positive attitudes about
one’s own body and self-image (30). After searching for previous
similar studies, it was noted that there is no prior research
investigating the association between weight status, pubertal
timing, athletic competence, and adolescent self-image, and
therefore more research is needed to fill this gap in the literature.

The Present Study
In Taiwan, only a few cross-sectional studies have indicated
negative effects of overweight status on self-image (31, 32).
However, these studies failed to describe the potential mediation
mechanism linking weight status and self-image, except for
one study that mainly focused on the mediating role of social
class background (33). Therefore, this study is aimed toward
examining whether there is a significant association between
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weight status and adolescent self-image and if so, whether
pubertal timing and athletic competence may play mediating
roles in this relationship. Further, we tested the longitudinal
effects of these salient factors on later self-image using a
longitudinal representative youth cohort.

MATERIALS AND METHODS

Study Population
The data used in this study were retrieved from the Taiwan Youth
Project (TYP), which was launched by the Institute of Sociology,
Academia Sinica, Taiwan (34). In brief, two cohorts of 7th-
and 9th-grade students were recruited in 2000 and followed up
annually. The participants were recruited from northern Taiwan,
including Taipei City, New Taipei City (called Taipei County
before 2010), and Yilan County, using a multistage-stratified
and class-clustered selection procedure with randomly selected
schools and classes. Finally, 40 schools (Taipei City: 16 schools;
New Taipei City: 15 schools; Yilan County: 9 schools) and 81
classes in each grade were chosen. All participants consented to
participate in the TYP. We only included a subset of data (N
= 2,690) on the same cohort of seventh graders that collected
items related to self-image from wave 1 (Mage= 13.3± 0.5 years
in 2000) and wave 9 (Mage = 22.3 ± 0.5 years in 2009) and
thus were deemed valid for the analysis. The study was approved
by the Institutional Review Board of the National Cheng Kung
University Hospital.

Measures
Weight Status
The bodymass index (BMI) was calculated based on self-reported
body heights and weights. BMI is a value of a person’s leanness or
corpulence derived from their height and weight, and it has been
proven to have high specificity in diagnosing obesity and related
comorbidities in children and teenagers over other indicators
(35). The formula is BMI = kg/m2, where kg is a person’s weight
in kilograms, and m2 is their height in meters squared.

Pubertal Timing
Pubertal timing was assessed based on the items in the
Pubertal Developmental Scale (PDS), which measures self-
perceived physical changes, including height spurts, body hair
development, skin changes, breast growth/deepening of the
voice, and menarche/facial hair development (36, 37). This
score was chosen because of its benefit in terms of assessing
neuroendocrine changes in this phase of life. This scale does
not have illustrations of pubertal stages; it does not mention
genitalia, nor does it involve being seen naked or palpated.
Thus, this scale is extensively used in the literature because it
is less embarrassing for youngsters and is cheaper and easier to
administer than Tanner ratings (38). Except for menarche, which
was a dichotomous item (“yes” or “no”), all other items were
rated using a 4-point Likert scale. Aligned with prior research,
we added the PDS scores and standardized them within same-
sex and same-age cohorts (in years) to represent pubertal timing
among the participants (39) where a higher score represented
earlier pubertal timing.

Athletic Competence
As for athletic competence, the participants were asked to report
on their experiences with participation in competitive sports on
behalf of their school before and after entry to junior high school
and their self-perceived talent for sports. Perceived talent for
sports and athletic competence has been shown to be correlated
with actual physical fitness and physical activity participation
(40, 41), and thus it was used to represent the level of physical
fitness that was not measured in the dataset. Every response to
these three questions was a dichotomous item (“yes” or “no”),
which in the data analysis is presented as 1= yes and no= 0, and
then added to create a single scale that indicates the degree of
athletic competence (range 0–3), where a higher score represents
a higher level of athletic competence (Cronbach’s alpha= 0.661).

Self-Image
Given the rapid biological and cognitive changes occurring
during puberty, physical appearance is essential to consider when
studying self-image during adolescence (3, 42). Self-image was
measured using two items that assessed perceived satisfaction
with appearance and physique. Each item was rated on a 4-point
Likert scale, ranging from 1 (strongly unsatisfied) to 4 (strongly
satisfied), and then added to create a single scale that indicated
the degree of self-image, where a higher score represents a higher
level of self-image (Spearman-Brown coefficient= 0.796).

Covariates
Socioeconomic covariates included parental education and
family incomes. The parent with the most education of the two
parents was used as the reference for parental education.Monthly
family incomewas subdivided into three groups: “NewTaiwanese
dollar (NTD) 30,000 or less,” “NTD 30,001–60,000,” and “NTD
60,001” or more.

Statistical Analysis
Using the cross-section data at wave 1, we examined the
sequential relationship among BMI, pubertal timing, athletic
competence, and self-image. Firstly, linear regression analyses
were applied to test for an association between BMI and
self-image. Further, to test for an indirect effect of BMI on
self-image via potential mediators (i.e., pubertal timing and
athletic competence), these variables were included in a series
of regression analyses with self-image as the outcome variable.
The significance of the mediation effect of BMI and athletic
competence on the association between pubertal timing and self-
image was examined using the bootstrap method with 5,000
repeated random samples. In total 95% confidence intervals of
the indirect effect were calculated, which provides evidence of
a statistically significant indirect effect when the interval does
not contain zero (43). Specifically, we tested three indirect paths
linking pubertal timing to self-image: (1) BMI→ pubertal timing
→ self-image, (2) BMI→ athletic competence→ self-image, and
(3) BMI→ pubertal timing→ athletic competence→ self-image
(Figure 1). Given that pubertal timing and BMI were assessed
at the same wave, we conducted another mediation analysis on
the path from pubertal timing via BMI and athletic performance
to self-image, in order to examine the reverse causality between
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FIGURE 1 | Mediation analysis on pubertal timing and athletic competence in the association between BMI and self-image stratified into male (A) and female (B)

samples. *p < 0.05; **p < 0.01; BMI indicates body mass index.

pubertal timing and BMI (see the Supplementary Materials).
As to examining the long-term effects of BMI on self-image at
wave 9, a full linear regression model included BMI, pubertal
timing, athletic competence, and self-image at wave 1 as the
independent variables. All the regression and mediation models
were analyzed using gender-stratified subsamples and adjusted
for parents’ education and household income. We conducted
statistical analyses using SPSS V.25.0 (SPSS, Chicago, Illinois,
USA). The mediation analysis was performed using PROCESS
macro 3.5 for SPSS developed by Preacher and Hayes (44).

RESULTS

Demographic Characteristics
Of the 2,690 participants, 51.2% were males, and 48.8% were
females, with an average age of 13.3 (± 0.5) years at wave 1
(Table 1). The PDS score in females was 11.36 (± 2.10), and in
males, it was 9.50 (± 2.27). At wave 1, a slightly higher level of
self-image was observed in the males (score = 5.02 ± 1.46) as
compared to the females (4.45± 1.48), but this difference was not
statistically significant (p = 0.06). In addition, the majority (N =

1,055, 39.2%) of monthly family income ranged between 30,001
and 60,000 NTD, and most of the (N = 1,066, 39.6%) parents
had attained a senior high school education. Generally, males had
higher levels of athletic performance and self-image than their
female peers.

The Cross-Sectional Effect of BMI on
Self-Image and Sequential Mediation
Analysis of Pubertal Timing and Athletic
Competence at Wave 1
Using a linear regressionmodel (Table 2), we found that BMI was
inversely associated with self-image in both males (β = −0.074,
[−0.095, −0.053]) and females (β = −0.095, [−0.122, −0.069]).
That is, those who had a higher BMI were more likely to report
a lower level of self-image. Meanwhile, there was also a positive
association between BMI and pubertal timing in both males (β
= 0.015, [0.001, 0.030]) and females (β = 0.074, [0.056, 0.092])
and a negative association between BMI and athletic competence
in both males (β = −0.030, [−0.045, −0.014]) and females (β
= −0.030, [−0.049, −0.011]) (Figure 1). Analyzing the indirect
effects with the bootstrapped 95% confidence intervals (Table 2),
results revealed that pubertal timing (β = −0.008, [−0.015,
−0.001]) and athletic performance (β = −0.006, [−0.011,

TABLE 1 | Demographic information of participants (N = 2,690).

Male

(N = 1,378)

Female

(N = 1,312)

p-value

Variables of interest, mean (S.D.)

Pubertal timing (range 5–20) 9.50 (2.27) 11.36 (2.10) 0.06

Body mass index 20.43 (4.07) 19.58 (3.22) 0.10

Athletic competence (range 0–3) 1.05 (1.08) 0.89 (1.02) 0.03

Self-image, wave 1 (range 1–7) 5.02 (1.46) 4.45 (1.48) 0.04

Self-image, wave 9 (range 1–7) 4.65 (1.14) 4.24 (1.18) 0.03

Covariates, N (%)

Monthly family income (NTD) 0.68

≦30,000 230 (16.7) 213 (16.2)

30,001–60,000 532 (38.6) 523 (39.9)

≧60,001 487 (35.3) 453 (34.5)

Missing 129 (9.4) 123 (9.4)

Parents’ education 0.68

Junior high or lower 443 (32.1) 407 (31.0)

Senior high 512 (37.2) 554 (42.2)

College or higher 323 (23.4) 294 (22.4)

Missing 100 (7.3) 57 (4.3)

−0.002]) significantly mediated the relationship between BMI
and self-images in females. That is, individuals with a higher
BMI value were likely to have earlier pubertal timing and poorer
athletic competence which were both associated with poor self-
image (Figure 1). Among the males, we only found athletic
competence to mediate the association between BMI and self-
image (β = −0.005, [−0.009, −0.002]). Nevertheless, the results
also suggested that after accounting for the mediating roles, BMI
still had a negative impact on self-image (male: β = −0.069,
[−0.090,−0.048]; female: β =−0.082, [−0.109,−0.054]).

Alternatively, we conducted a mediation analysis on the path
from pubertal timing via BMI and athletic performance to
self-image, given a potential reverse causality between pubertal
timing and BMI (Supplementary Figure S1). We found that
pubertal timing was inversely associated with self-image in
females (β = 0.173 [−0.261, −0.085]) but not in males
(Supplementary Table S1). Meanwhile, the association between
pubertal timing and BMI (β = 0.256, [0.009, 0.503]) and athletic
competence (β= 0.208, [0.143, 0.273]) was statistically significant
in the males, but the association remained significant only
between pubertal timing and BMI (β = 0.767, [0.577, 0.957]) in
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TABLE 2 | Bootstrap test on the effect of pubertal timing and athletic competence

on the association between BMI and self-image stratified by gender.

Males

B (95% CI)

Females

B (95% CI)

Total effect −0.074** (−0.095, −0.053) −0.095** (−0.122, −0.069)

Direct effect −0.069** (−0.090, −0.048) −0.082** (−0.109, −0.054)

Indirect 1 0.000 (−0.001, 0.002) −0.008* (−0.015, −0.001)

Indirect 2 −0.005* (−0.009, −0.002) −0.006* (−0.011, −0.002)

Indirect 3 0.001* (0.000, 0.001) −0.000 (−0.001, 0.001)

*p < 0.05; **P < 0.01.

Indirect 1, BMI → Pubertal timing → Self-image.

Indirect 2, BMI → Athletic competence → Self-image.

Indirect 3, BMI → Pubertal timing → Athletic competence → Self-image.

BMI, body mass index.

TABLE 3 | Regression analysis on the predictors of self-image at wave 9.

Males

B (95% CI)

Females

B (95% CI)

Pubertal timing −0.050 (−0.131, 0.032) 0.014 (−0.072, 0.100)

BMI −0.037** (−0.057, −0.017) −0.079** (−0.106, −0.052)

Athletic competence 0.110** (0.037, 0.182) 0.033 (−0.049, 0.116)

Self-image at wave 1 0.145** (0.090, 0.201) 0.132** (0.073, 0.190)

**P ≦ 0.01. BMI, Body Mass Index; CI, confidence interval.

the females. Further, the mediation analysis indicated significant
total and indirect (via BMI) effects of pubertal timing on self-
image among the female subjects.

The Longitudinal Association Between
Pubertal Timing/ BMI/ Athletic
Competence at Wave 1 and Self-Image at
Wave 9
Adjusting for self-image at wave 1, we found that pubertal
timing was not related to self-image at wave 9 in either males
or females (Table 3). In the males, the self-image at wave 9 was
related to both BMI (β =−0.037, [−0.057,−0.017]) and athletic
competence (β = 0.110, [0.037, 0.182]) at wave 1. In the females,
the self-image at wave 9 was only related to BMI at wave 1 (β
= 0.132, [0.073, 0.190]). the p-value in the males was 0.05 and
was 0.001 in the females, supporting the hypothesis tested in
this study.

DISCUSSION

To the best of our knowledge, our study is the first to characterize
the mediating role of pubertal timing and athletic competence
in the relationship between weight status and self-image using a
representative cohort of Taiwanese youth. Overall, we found that
a high BMI was linked to negative self-image in both genders.
Moreover, athletic competence mediated the abovementioned
association in both genders since a linkage between increased
BMI levels and decreased athletic performance was found to
further lead to low self-image. Meanwhile, pubertal timing was
only found to be a significant mediator among the females, which

was reflected by earlier pubertal timing that was associated with a
high BMI level leading to low self-image. Furthermore, the effect
of weight status at baseline on self-image remained significant
even in young adults.

Overall, our findings were consistent with prior research
in that weight status is considered an important predictor
of self-image, whereas our study further found the mediation
pathway (45). Diving into the role of pubertal timing in this
relationship, the results of this analysis indicated that earlier
pubertal timing was associated with increased BMI and poor self-
image, where the mediation effect was significant, particularly
among the female participants. Correspondingly, prior research
has shown that self-image declines in females during early
adolescence because of the external manifestations of puberty,
such as breast development and menarche (14). In addition,
girls may feel devalued when they experience earlier pubertal
development and increases in weight (46). This sense of self-
devaluation may be aggravated in adolescent girls since they
are primarily targeted with stereotypes about their ideal body
shape and figure from various sources such as television or the
Internet. Neuropsychological research may explain this body-
mind linkage because girls with early puberty tend to have higher
emotional reactivity, higher heart rate variability, and poorer
physical competence, thus leading to poorer self-perception (47,
48). However, a comparative pattern appeared to be insignificant
among male adolescents. In a previous study, it was found that
males at all age levels tend to relate their body shape, such
as the size of their shoulders, to masculinity, and thus they
are generally satisfied with body changes inherent in pubertal
development (49). In addition, the previous research on this topic
reinforces the belief that the social standard of being muscular
and slender exists among Taiwanese teenagers and may influence
the incidence of body dissatisfaction in this age group (50).

A different covariant that was linked in this study is the
mediating role of athletic competence. We found that a higher
BMI was associated with poor athletic performance that was
further linked to a poor self-image in both genders. Our findings
corresponded to the findings of a prior study that showed BMI
and leisure-time physical activity were two salient predictive
factors of body satisfaction (51). Extending from this common
observation, our results indicated that when adolescents develop
earlier, they may acquire sports advantages that can be translated
into negative or positive assets contributing to the construction
of a positive self-image, which may mitigate the negative impacts
brought about by BMI scores suggesting they are overweight or
obese. However, this relationship was noted only in boys, but
not in girls. Physiologically speaking, boys after entering puberty
usually gain strength because of higher levels of testosterone,
which results in better neuromuscular adaptation (52). The
advantage of this change during puberty can be also seen
in body changes that enable subjects to enroll in different
physical activities. This was supported by a study indicating
that early-maturing players have advantageous anthropometrical
and physiological development that facilitates domination in
sports (53). Another study also showed that biological maturation
can be used to predict athletic competence during adolescence
because of increased muscular power and high energy that can
be applied in sports (54). In terms of biological mechanisms,
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physical fitness would have blunt effects on hormonal stress-
responsive systems, such as the hypothalamic-pituitary-adrenal
axis and the sympathetic nervous system, which contribute to
reduced emotional and metabolic reactivity as well as increased
positive mood and wellbeing. Also, the anti-inflammatory effects
of exercise can promote behavioral and metabolic resilience,
which exert a positive effect on mental health (55). Further,
participation in sports programs may have a positive immediate
effect on self-image, notably if the chosen activity is some form
of team sport that can give the adolescents some peer support
in terms of good opinions about their self-image (56). Therefore,
we tentatively conclude that there is a critical mediating role of
athletic competence in the relationship between weight status,
pubertal timing, and self-image.

In the alternative mediation analysis investigating the path
from pubertal timing via BMI and athletic performance to self-
image, we only found significant total effects of pubertal timing
on self-image in adolescent girls. Meanwhile, a large portion of
the impacts were contributed by the indirect link via weight
status, highlighting its importance as a determinant of adolescent
self-image. Further, in the regression analyses examining the
long-term effects on self-image, we found that an earlier level
of self-image during adolescence may predict later evaluations
of self-image in young adulthood. BMI in both genders and
athletic competence in boys were found to be the other significant
predictors of the level of a positive self-image in young adulthood,
whereas pubertal timing was shown as no longer relevant after a
multivariate adjustment. This finding also suggests a persistent
effect of weight status on self-image as adolescents grow up. It is
worth noting that low self-image may persist if it occurs earlier
in adolescence. It is therefore necessary to identify the risks
and strengths, such as encouraging participation in sports and
a positive attitude toward the weight gain inherent in pubertal
development among early-maturing adolescents, in order to
build a healthier self-image.

Implications
Our study identified a potential linkage between weight status
and self-image via pubertal timing and athletic competence,
where gender differences were clearly noted. The implications of
the findings can be 3-fold: Firstly, at the onset of puberty, children
should be educated about the potential physical changes they
will undergo related to hormonal surges. As the age at pubertal
onset has skewed toward being earlier in recent years, and obese
children are more likely to be affected (57), such information
may need to be provided earlier. Secondly, providing dietary
and physical activity guidance or designing age-appropriate
nutritional menus and physical education classes may help
mitigate the negative impacts brought by being overweight and
obese and thus help these individuals build a positive self-
image. The school, as the major developmental milieu in which
adolescents spend long hours studying and interacting with their
peers (58), may also play an active role in reducing the sale
of unhealthy food and sugared drinks and promoting physical
activities on campus (59). Third, information about physiological
body changes should be addressed in the school settings or the
media, in order to raise awareness about the importance of
accepting oneself and providing ways to increase self-esteem.

Last but not least, attention should be given to the influence of
exposure tomedia overemphasizing slimness and fitness. Because
body dissatisfaction can be developed in this kind of media
environment, adolescents should be provided with education
related to media literacy (60). The results highlight the need for
parents, teachers, and healthcare providers to assess adolescents’
self-image and provide guidance on pubertal progression and
physical activity based on different weight statuses.

Limitations
Our sample has its strength in being a longitudinal cohort study
design with a large number of participants and a cluster-based
sampling strategy. However, our study had some limitations.
First, the study was restricted to a limited choice of questions
relevant to self-image. Using two items to evaluate such a
complex construct of self-image might be simplistic. Although
satisfaction with appearance and physique largely account for
self-image during adolescence (61), more questions may be
needed to measure the different dimensions of self-image.
Secondly, athletic competence was constructed using only three
self-reported items rather than standardized fitness tests, such
as dashes for speed, vertical and standing long jumps, and
distance throwing used to measure coordination and explosive
strength (24). These objective measurements may improve or
complement the representativeness of physical performance and
may require further clarification. Third, the data collected were
dated and might not represent the current situation. Readers
should be cautious of this time gap between data collection and
the proposed secondary data analysis. Despite this, the strength
of our study is its longitudinal cohort study design due to
collecting prospective observational data over the entire course
of the subjects’ adolescent period. Analyzing old archived data
has arguably been an alternative approach to refining existing
literature and inspiring new ideas (62). The analysis should be
able to provide some mechanistic explanations regarding the link
between weight status and adolescent self-image.

CONCLUSION

The results found that adolescents with a higher BMI were more
likely to have a lower self-image, and this association could
persist into young adulthood. Dissecting sequential mediation
mechanisms, we further found that a higher BMI was associated
with lower perceived athletic competence and thus further linked
to pooer self-image. The finding on the role of pubertal timing
was mixed, though. While a higher BMI was linked to an earlier
pubertal timing that further led to lower self-image in females,
an earlier pubertal timing might contribute to better perceived
athletic competence and higher self-image in males. Obtaining
knowledge of the mediating factors linking adolescent body
and mind may help guide healthy weight and physical activity
behaviors according to different stages of pubertal progression.
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