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Abstract

Background: Finding educational program for correcting skeletal abnormalities and improving quality of life among obese
adolescents is of great importance. Therefore, the present study employed a protocol centered on physical activity and exercise to
assess its effectiveness in rectifying upper body abnormalities (forward head posture and kyphosis), BMI, and the quality of life
of female obese middle-school students.

Methods: This was a quasi-experimental investigation. The study participants were 42 female obese middle-school students
in Tehran, Iran, during the 2023-2024 academic year, aged between 12 and 15 years, who were randomly assigned into the
experimental or control groups. The intervention consisted of a 60 minutes program over a period of 12 weeks, including a
structured corrective exercise regimen followed by a Pilates training. Upper-body abnormalities (forward head and kyphosis),
BMI, and quality of life were measured using standard tools. Data were analyzed using ANCOVA.

Results: In the baseline, the results showed no significant differences between the groups concerning forward head posture (51.57
vs. 51.09, P=0.623), kyphosis (51.33 vs. 51.42, P=0.920), BMI (32.46 vs. 32.87, P=0.559), and quality of life (47.47 vs. 48.28,
P=0.854). However, the results showed that the intervention had a significant impact on forward head posture (39.80 vs. 51.28,
P<0.001), kyphosis (38.42 vs. 51.52, P<0.001), BMI (29.57 vs. 32.95, P<0.001), and quality of life (57.14 vs. 48.71, P<0.001).
Conclusions: Given the favorable impacts of corrective and Pilates exercise modality on physical well-being and life quality,
it is plausible that such exercises could serve as a viable intervention for ameliorating obesity-related deformities in affected
individuals.
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1. Introduction only leads to physical and personal repercussions
but also incurs economic costs and engenders

Obesity, a globally prevalent nutritional psychological and social challenges, such as

disorder, is linked to a multitude of health
issues, including: type 2 diabetes, metabolic
irregularities, glucose intolerance, insulin
resistance, elevated insulin levels, orthopedic and
skeletal complications, neurological conditions,
respiratory  issues, endocrine  disorders,
heightened triglycerides and cholesterol levels,
liver diseases, hypertension, cardiovascular
ailments, pseudotumor, headaches, bladder
disorders, various cancers, and ovarian cysts
(1-3). The World Health Organization defines
overweight and obesity as the abnormal and
excessive accumulation of body fat that adversely
affectsanindividual’shealth (3). This condition not

anxiety, diminished self-esteem, and experiences
of stigma and discrimination related to obesity (2,
3). The extent of social stigma faced by individuals
is a predictor of the psychological effects they
endure (4, 5). Furthermore, obesity significantly
influences the emotional development of children
and adolescents who encounter discrimination
and stigma. Young individuals with obesity are
particularly vulnerable to adverse psychosocial
outcomes, including bullying, discrimination,
and low self-worth (4). Generally, the psychosocial
ramifications of obesity can diminish individuals’

quality of life and exacerbate the overall disease
burden (5).
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Statistics reveal that the rise in global obesity
rates is largely attributable to shifts in lifestyle,
with projections indicating that this number may
reach 537 million individuals by the year 2030
(6). Previous studies demonstrated a correlation
between the prevalence of obesity and unhealthy
lifestyle choices (1, 2, 5). The forces of globalization
and the consumption of cultural products
significantly influence lifestyle alterations. Key
contributors to the rise in snack consumption and
the subsequent obesity epidemic among children
and adolescents include the growing prevalence
of urban living, pervasive television advertising,
the appeal of product packaging, and a general
lack of nutritional knowledge among parents
(7-10). The recent surge in obesity rates among
younger populations underscores the urgent need
for further research in this area. Consequently,
examining the factors linked to obesity and
identifying effective treatment strategies is of
paramount importance.

Areview ofliterature revealed that obesity, as one
of the mind-body interactions, is not only a cause of
physical problems, butalso a factor in the emergence
of behavioral problems (2, 4, 5, 8, 9). Obesity has a
two-way relationship with psychological disorders
and the psychiatric status of the individual. In
other words, many psychological problems can
be the primary and permanent cause of obesity,
and obesity itself can also lead to many adverse
psychological consequences and dissatisfaction
with life. In the recent years, researchers and
clinical experts showed a growing interest in
exploring the relationship between health-related
quality of life and chronic diseases, such as obesity
and overweight (10-14). In this regard, the new
strategies of the World Health Organization
state that the focus and concentration of research
should take a health perspective, and focus on
increasing the quality of life related to the health
of individuals (14). However, in today’s world, with
the development of urbanization, industrialization
of societies, increased economic growth and
globalization of the market, rapid changes have
been created in people’s dietary patterns and
lifestyles (5, 6). These changes are not necessarily
beneficial to the health and well-being of the society
and have often led to the widespread prevalence of
obesity and diet-related chronic diseases in adults
and the young population (3, 4). Therefore, it is
becoming increasingly clear that the problems and
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issues associated with obesity are not limited to
medical and physical conditions; rather, obesity
has a significant impact on the functional capacity
and quality of life of individuals. Therefore, the
quality of life is a significant factor to consider when
discussing the issue of obesity. Different structural
abnormalities, including asymmetrical shoulders,
lumbar curvature, kyphosis, flat feet, bowed knees,
and forward head tilt, manifest during childhood
and adolescence, often attributed to insufficient
muscle strength at these developmental stages
(15-19). Additionally, excess weight and obesity
are significant contributors to the emergence
of these structural issues. The prevalence of
such abnormalities among children has become
increasingly concerning. The body mass index
(BMI) serves as a robust indicator of prevalent
chronic musculoskeletal conditions and associated
pains, such as back, knee, and leg pain, which
are frequently linked to structural irregularities
in overweight and obese children (15, 17, 20-22).
The functional and structural impairments
resulting from excess weight on the locomotor
system in children are widely acknowledged.
Musculoskeletal health is crucial for individuals’
mobility, skill execution, work performance, and
daily activities (17, 18). In recent years, there has
been a notable rise in the prevalence and impact of
musculoskeletal disorders (16). These disorders are
identified as significant contributors to disability
and premature mortality globally (19, 20). Research
indicated that musculoskeletal pain and injuries
are common during childhood and adolescence,
potentially influencing the onset of musculoskeletal
disorders in later life (19, 21, 22). Consequently, it
is imperative to identify these abnormalities early
and implement effective preventive strategies to
mitigate chronic pain in adulthood.

Posture results from the intricate coordination
and  collaboration among various body
components, particularly muscles and bones (17,
19). Bones serve as the structural foundation of the
body, while muscles facilitate movement within
this framework. Consequently, the strength and
weakness of these elements significantly influence
the configuration and mobility of the limbs (17, 20).
To enhance this system, it is essential to engage
in exercises and sports activities that promote
both mobility and strength, thereby maintaining
the optimal positioning of the limbs. Currently,
numerous approaches exist to address postural
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abnormalities, including surgical interventions,
various types of braces, lumbar-pelvic supports,
and corrective exercises (23-27). To mitigate
musculoskeletal disorders, a range of treatment
protocols has been proposed, with corrective
exercises being particularly effective in addressing
specific physical irregularities such as lumbar
lordosis, dorsal kyphosis, and scoliosis (24, 25).
The efficacy of exercise therapy in alleviating and
potentially resolving these conditions underscores
its critical importance; for instance, the benefits of
relaxation techniques and stretching exercises in
reducing musculoskeletal issues are noteworthy.
Overall, physical activity and exercise are
recognized as fundamental strategies in the
primary management of chronic musculoskeletal
pain (27-30). Nevertheless, the investigation into
the impact of corrective exercise techniques on
skeletal abnormalities in obese adolescents has
been relatively limited. Therefore, this study
employed a protocol centered on physical activity
and exercise to assess its effectiveness in rectitying
upper body abnormalities in this demographic.
Additionally, the study examined the influence
of this corrective exercise protocol on body mass
index and the quality of life of female obese middle-
school students.

2. Methods
2.1. Design
The current investigation is classified as the

quasi-experimental study, characterized by the
implementation of an intervention variable and

deliberate selection of samples in accordance with
established inclusion and exclusion criteria.

2.2. Participants

The participants were 42 female middle-school
students, aged between 12 and 15 years. The study
participants were selected using the convenience
sampling method. Subsequently, the participants
were divided into experimental and control groups
using a simple random method, each comprising 21
students (Figure 1). A comprehensive overview of
the study was provided to all participants and their
guardians, and those who agreed to participate in
the study were given the information collection
and consent forms, which they signed after
reviewing the content. The inclusion criteria were:
between 12 and 15 years of age, body mass index
(BMI) exceeding 30, forward head angle greater
than 46 degrees, and kyphosis angle surpassing
45 degrees. The exclusion criteria were: having
physical disabilities, balance and neuromuscular
disorders, spinal fractures, a prior history of bone
and joint diseases affecting the shoulder girdle and
neck region.

2.3. Sample Size Determination

The sample size was determined using G*Power
software, with a significance level set at 0.05 and
a power of 0.95. The mean scores for upper-body
abnormalities (i.e., forward head) at the pretest and
the posttest were 48.37+1.71 and 46.75+1.94, and
47.82+1.47 and 48.00+1.69 in the experimental and
the control group, respectively (30).

Assessed for eligibility (n=62)

Excluded (n=20)

Not meeting inclusion criteria

(n=18)

Declined to participate (n=2)

Sample (n=42)

|

Informed consent

|

Allocation

Assigned to experimental group (n=21)
Received training (n=21)

Assigned to control group (n=21)

Analysis

Analyzed (n=21)
Excluded (n=0)

Analyzed (n=21)
Excluded (n=0)

Figure 1: The figure shows the CONSORT flow diagram of the study.
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2.4. Data Collection and Measurements

2.4.1. Upper-body Abnormalities: To
evaluate the head-forward posture, a lateral
imaging technique was employed. Initially, the
7C and tragus landmarks were identified, and
the participant was positioned in an upright
stance. A camera was then set up at a distance of
256 cm, aligned with the participant’s shoulder
height. The participant was instructed to bend and
straighten their posture three times before sitting
comfortably and gazing straight ahead. After a
two-minute interval, three sequential photographs
of the subject were captured. These images were
subsequently imported into the ] Image software,
where the angle formed between the perpendicular
line through the 7C point and the line connecting
the tragus to the 7C point was computed, thereby
determining the head-forward angle for further
analysis.

In addition, the Spinal Mouse device (MED PRO
model, manufactured in Switzerland) was used to
assess the conditions of kyphosis. This sophisticated
non-invasive instrument evaluates spinal health
across multiple planes. To determine the extent of
kyphosis, participants were instructed to position
their feet shoulder-width apart, maintain straight
knees, gaze forward, and adopt a neutral standing
posture. The examiner then positioned themselves
behind the participant, locating and marking
the C7 spinous process (the seventh cervical
vertebra) through palpation as a reference point.
Subsequently, the Spinal Mouse was activated,
and its rollers were placed above and below the
C7 vertebra. The device was then drawn down the
spine to approximately the S3 vertebra (the third
sacral vertebra). This procedure was also conducted
while the participant was in both flexed and
extended trunk positions. As the device traversed
the spine, it recorded the trajectory of movement,
spinal curvature, the angles of individual vertebrae,
and the degree of back curvature (from T1T2 to
T12L1 levels) on a monitor in degrees. The software
associated with the device was then employed to
extract the kyphosis degree from the T1 to T12
levels (the first to the twelfth thoracic vertebrae).
Each measurement was repeated three times for
every participant, and the average values were
documented and analyzed to determine the degree
of kyphosis for each individual.

2.4.2. BMI: The calculation of the body mass
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index (BMI) for adolescents was conducted using
the formula weight (in kilograms) divided by the
square of height (in meters). In this study, the
participants’ height and weight were meticulously
measured, after which BMI was calculated through
the specified formula.

2.4.3. Quality of Life: Health-related quality
of life was evaluated using the Pediatric Quality
of Life Inventory Version 4.0 Generic Core Scales
(PedsQL) (31), which comprises 23 items rated on
a 5-point Likert scale ranging from 0 (never) to 4
(almost always). The scoring for certain items is
reversed, and all responses are linearly converted
to a scale from 0 to 100, with the following
transformations: 0 corresponds to 100, 1 to 75,
2 to 50, 3 to 25, and 4 to 0. The highest possible
score is 100, while the lowest is 0. In this study, the
reliability of the PedsQL was assessed, yielding a
Cronbach’s alpha of a=0.92.

2.5. Procedure

After obtaining approval from the ethics
committee, coordination with the education
department was established to secure the necessary
permissions. Subsequently, visits were made to the
targeted schools to identify students eligible to
participate in the study. An initial coordination
meeting was held with the parents of these students,
during which the research objectives and the
implementation protocol were explained. During
this meeting, parents completed written consent
forms for their children’s participation in the
study. Following this, a pre-test was administered
to all participants under uniform conditions. The
experimental group then engaged in the research
protocol, while the control group did not undergo
the experimental protocol. Finally, after the
research protocol was executed, all participants
took part in a post-test under the same conditions.

2.6. Intervention

The intervention implemented in this study
comprised two distinct components. The initial
component focused on corrective exercises,
while the subsequent component involved Pilates
exercises. The primary objective of the corrective
exercises was to address and ameliorate the
participants’ specific abnormalities, while the
Pilates exercises aimed to enhance the strength
of core muscles, refining body composition, and
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augmenting balance and flexibility. Following
the completion of the pre-test, participants in
the experimental group engaged in a structured
correctiveexerciseregimenoveraperiod of 12 weeks,
attending three sessions per week, each lasting 30
minutes, conducted in a gym setting. This exercise
program was facilitated by two trainers specialized
in corrective exercise, and was meticulously
designed in accordance with established exercise
science principles, including: intensity, duration,
and the overload principle. The intensity of the
exercises was tailored to each participant’s level
of tolerance, with the progression from simpler to
more complex movements. In the initial sessions,
exercises were characterized by lower intensity,
fewer repetitions, and shorter duration, gradually
increasing in difficulty as participants adapted.
The corrective exercise program encompassed four
categories: primarily featuring isometric exercises
targeting the neck; strengthening exercises
for the abdominal and back muscles; flexion
exercises for the neck and lumbar regions; and
specialized shoulder exercises aimed at enhancing
both strength and flexibility of the associated
musculature. Following the corrective exercises,
participants in the experimental group engaged in
30 minutes of Pilates activities, specifically Zumba
group sessions, led by a qualified Pilates instructor.
The post-test was administered one week following
the conclusion of the intervention. Participants in
the control group did not engage in any corrective
or Pilates exercises during this period.

2.7. Data Analysis

The data were analyzed using descriptive statistics,
which included the calculation of the mean and
standard deviation. In addition, The Kolmogorov-
Smirnov test was also applied to evaluate the
normality of the data distribution. An independent
t-test was conducted to compare the baseline data
(i.e., pretest) across groups. In addition, a paired
t-test was employed to examine the effects of physical
activity educational intervention on upper-body
abnormalities, BMI and quality of life. All statistical
analyses were performed using SPSS version 27, with
a significance threshold established at 0.05.

3. Results
The study comprised a total of 42 participants.
The average age for the intervention group was

13.93+0.25 years, while the control group had an
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average age of 13.90+0.21 years. Table 1 outlines the
demographic characteristics, including age, height,
and weight, of the sample divided into intervention
and control groups. An independent t-test
indicated no significant age differences between
the two groups (t=0.21, P>0.05). In terms of height,
the intervention group averaged 160.33+3.64 cm,
compared with 161.49+2.93 cm for the control
group. Again, the independent t-test revealed no
significant differences in height (t=0.36, P>0.05).
Lastly, the average weight for the intervention
group was 83.36+4.49 kg, while the control group
averaged 85.50+5.06 kg. The independent t-test
confirmed no significant differences in weight
between the groups (t=0.25, P>0.05).

Table 1: Demographic characteristics of the participants

Variables Mean+SD
Age (years)

Intervention (n=21) 13.9340.25
Control (n=21) 13.90+0.21
Total (n=42) 13.92+0.22
Height(cm)

Intervention (n=21) 160.33+3.64
Control (n=21) 161.49+2.93
Total (n=42) 160.88+3.21
Weight(kg)

Intervention (n=21) 83.36+4.49
Control (n=21) 85.50+5.06
Total (n=42) 84.40+4.69

SD: Standard Deviation

Table 2 shows the mean values and standard
deviations for the variables of the study at both
the pre-test and post-test stages, along with the
results of group comparisons. Notably, all the
variables demonstrated a normal distribution.
The descriptive statistics indicated no significant
differences between the groups concerning
forward head posture (51.57 vs. 51.09, P=0.623),
kyphosis (51.33 vs. 51.42, P=0.920), BMI (32.46 vs.
32.87, P=0.559), and quality of life (47.47 vs. 48.28,
P=0.854). These findings suggested that the groups
were similar across all the variables prior to the
intervention. Furthermore, the analysis of post-
test scores revealed significant differences between
the intervention and control groups in terms of
forward head posture (39.80 vs. 51.28, P<0.001),
kyphosis (38.42 vs. 51.52, P<0.001), BMI (29.57 vs.
32.95, P<0.001), and quality of life (57.14 vs. 48.71,
P<0.001). These results indicated that engaging
in a therapeutic physical activity intervention
effectively mitigated upper-body postural problems,
decreased BMI, and enhanced the quality of life for
female adolescents with obesity.

Women. Health. Bull. 2025; 12(4)
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Table 2: Pretest and posttest scores across groups

Variables Phase Group Between-group
Intervention Control Comparison
M=SD M=SD
Forward Head Pretest 51.57+2.90 51.09+3.30 t=0.496
P=0.623
Posttest 39.80+3.02 51.28+2.77 t=-12.802
P<0.001
Within-group t=14.955 t=-1.073
Comparison P<0.001 P=0.296
Kyphosis Pretest 51.33+3.11 51.42+2.95 t=-0.101
P=0.920
Posttest 38.42+2.94 51.52%3.05 t=-14.137
P<0.001
Within-group t=14.100 t=-0.623
Comparison P<0.001 P=0.540
BMI Pretest 32.46+1.92 32.87+2.53 t=-0.589
P=0.559
Posttest 29.57+1.85 32.95£2.55 t=-5.155
P<0.001
Within-group t=8.455 t=-1.576
Comparison P<0.001 P=0.131
Quality of Life Pretest 47.47+14.22 48.28+14.10 t=-0.185
P=0.854
Posttest 57.14%11.76 48.71+13.75 t=2.134
P=0.039
Within-group t=-5.661 t=-0.750
Comparison P<0.001 P=0.462

SD: Standard Deviation; BMI: Body Mass Index

4, Discussion

The impact of physical activity exercise
techniques based on corrective and Pilates exercises
on skeletal abnormalities and quality of life in obese
adolescents has been rarely studied. Therefore, this
study employed a protocol centered on physical
activity and exercise to assess its effectiveness in
rectifying upper body abnormalities (forward head
posture and kyphosis), BMI, and the quality of life
of obese adolescents.

The findings indicated that the intervention
had a significant impact on forward head posture,
kyphosis, BMI, and quality of life. These outcomes
imply that participation in a therapeutic physical
activity intervention effectively addressed upper-
body postural issues, reduced BMI, and improved
the quality of life for female adolescents with
obesity. The findings regarding to the upper-
body abnormalities were in line with those of
previous studies (24, 25, 27-30). To interpret
these findings, it can be stated that the forward
head posture and kyphosis can be addressed
through the development of a corrective program
that incorporates stretching exercises targeting
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shortened muscles and strengthening exercises
aimed at weakened muscles in specific areas.
This approach is effective in mitigating the
forward head angle in individuals affected by this
condition (25, 26). While all muscles contribute
to movement control and spinal stabilization, the
deep muscles are particularly crucial for regulating
intervertebral movements, as they also provide
stability to the spine during dynamic activities (25,
28). Corrective exercises based on strength training
appears to influence the length of muscle tendons,
alter various skeletal components, and enhance
ligament stability. Conversely, corrective exercises
based on stretching exercises serve to coordinate
muscle function (24, 25). These stretching activities
contribute to elongating the muscles on the concave
side while simultaneously strengthening those on
the convex side, ultimately leading to a reduction
in kyphosis abnormalities. Consequently, it can be
concluded that the enhancement of spinal rectus
muscle strength is crucial for the maintenance of
body structure and posture (27, 29). In addition,
Pilates training has resulted in additive benefits
for upper-limb abnormalities, because Pilates
exercises bolster the musculature of the upper
arms, upper body, core, as well as the abdominal
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and lower back regions (30). Regular engagement
in this form of exercise appears to contribute to
improved strength and endurance in both the
limbs and various bodily organs, while also serving
to mitigate the advancement of muscle degradation
and deterioration (28, 29).

The results concerning obesity suggested that
engagement in a therapeutic physical activity
program significantly lowered the BMI of female
adolescents suffering from obesity. These results
corroborated earlier research, which indicated
that involvement in physical exercise contributes
to effective weight management (32-35). To
interpret these findings, it can be sated that the
participants in the intervention group engaged
in strength training aimed at enhancing upper
body musculature, along with Pilates exercises
that primarily emphasized breathing techniques
(24, 25, 33, 35). Research indicated that deep
and diaphragmatic breathing elevates energy
expenditure during physical activity, as it not only
activates the primary muscles but also engages
the respiratory muscles, which in turn consume
additional energy. Furthermore, this form of
breathing facilitates improved oxygen delivery to
the working muscles (24, 34, 35). Additional studies
suggested that enhanced oxygenation through deep
breathing can lead to increased insulin sensitivity,
thereby reducing the necessity for excessive insulin
production, which subsequently promotes fat
oxidation within the body (33, 34). Given that deep
and diaphragmatic breathing is a fundamental
aspect of Pilates, it is anticipated that participation
in these exercises will contribute to a reduction in
body fat percentage and overall fat mass.

Finally, the findings indicated that the
intervention had a significant impact on quality
of life. These results corroborated earlier research,
implying that participation in a therapeutic physical
activity intervention effectively improved the
quality of life for female adolescents with obesity
(36-40). Quality of life serves as a critical indicator
of the efficacy of various exercise methodologies.
Individuals consistently seek to enhance their
quality of life, and any efforts made in this pursuit
are beneficial (36, 37). Engaging in physical exercise
constitutes a fundamental aspect of daily human
existence. However, individuals with obesity often
face limitations in their ability to participate in such
activities due to insufficient physical fitness, which
can foster a negative perception of exercise (38).
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Consequently, these individuals frequently adopt a
sedentary lifestyle, resulting in diminished physical
fitness and a lower quality of life compared with
their counterparts. Pilates exercises offer a range of
benefits, including the release of essential hormones
that promote well-being, such as serotonin, as well
as inducing bodily relaxation, lowering cortisol
levels (the stress hormone), alleviating fatigue, and
enhancing self-esteem (39, 40). The advantages of
exercise extend beyond physical health; they also
play a significant role in mental well-being. The
mental health benefits associated with physical
activity include a reduction in mental health
disorders, as well as decreased anxiety, depression,
and irritability in response to stressors. For many,
engaging in physical activities, like Pilates, serves
as a valuable means of relaxation (32, 35, 37, 39).
Obese individuals often experience a diminished
sense of self-worth due to their inability to engage in
preferred physical activities, which adverselyimpacts
their self-esteem. This decline in self-confidence
can lead to heightened levels of anxiety, depression,
and feelings of sadness, further influencing their
social interactions and contributing to social
isolation. Consequently, obesity has a profound
effect on multiple dimensions of an individual’s
life, restricting their physical, mental, and social
engagements, ultimately resulting in a decreased
quality of life. Engaging in breathing exercises,
along with addressing musculoskeletal issues and
reducing obesity, has likely enhanced the functional
capacity of obese adolescents, thereby improving
their overall quality of life (35, 37, 39, 40). Enhancing
an individual’s physical and physiological state
contributes to greater efficacy in managing personal
affairs, subsequently bolstering self-confidence.
This improvement fosters a more profound
understanding of one’s existence, ultimately leading
to an elevated quality of life (36, 37).

4.1. Limitations

This study exhibited both advantages and
limitations. A notable strength was the focus on
obese adolescents as participants, a demographic
that has received insufficient attention in prior
investigations. Additionally, the implementation
of a 12-week intervention period facilitated the
assessment of the long-term impacts of the training
program on the variables of interest. Conversely,
the study did not assess the nutritional status of
the participants, a potential determinant of their
obesity. Furthermore, the socio-economic factors

Women. Health. Bull. 2025; 12(4)



Physical activity outcomes in obese adolescents

of the subjects were not analyzed, which may also
influence the research outcomes. Future research
should incorporate controls for both socio-
economic and nutritional status to enhance the
validity of the findings.

5. Conclusions

The present study integrated physical activities,
such as strength training, aimed at enhancing
upper body musculature and Pilates designed
to bolster respiratory function and balance. Our
results demonstrated that this exercise program
effectively addresses upper body deformities
(including forward head kyphosis), obesity, and
overall quality of life in adolescents with obesity.
The study results suggested that the observed
benefits stem from both muscle enhancement
and weight reduction among obese adolescents.
Consequently, given the favorable impacts of this
exercise modality on physical well-being and life
quality, it is plausible that such exercises could
serve as a viable intervention for ameliorating
obesity-related deformities in affected individuals.

Acknowledgement

We extend our gratitude to all the students and
parents who helped us in this study.

Authors’ Contribution

Sara Bagheri: Substantial contributions to the
conception, design of the work, acquisition of data
for the work, drafting the work and reviewing
it critically for important intellectual content.
Abdollah HemayatTalab: Design of the work
and drafting the work. Amineh Sahranavard:
Substantial contributions to the conception, design
of the work; drafting the work and reviewing
it critically for important intellectual content.
Saeed Ghorbani: Design of the work, acquisition,
analysis, and interpretation of data for the work;
drafting the work and reviewing it critically for
important intellectual content. All authors have
read and approved the final manuscript and agree
to be accountable for all aspects of the work, such
as the questions related to the accuracy or integrity
of any part of the work.

Conflict of interests: None declared.
Funding: None.

Women. Health. Bull. 2025; 12(4)

Ethical Approval

The Ethics Review Board of Islamic Azad
University of Aliabad Katoul, Golestan Province,
Iran approved the present study with the code of
IR.JAU.AK.REC.1398.003. Also, written informed
consent was obtained from parents of children.

References

1. Boutari C, Mantzoros CS. A 2022 update
on the epidemiology of obesity and a call
to action: as its twin COVID-19 pandemic
appears to be receding, the obesity and
dysmetabolism  pandemic continues to
rage on. Metabolism. 2022;133:155217. doi:
10.1016/j.metabol.2022.155217. PubMed
PMID: 35584732; PubMed Central PMCID:
PM(C9107388.

2. Panuganti KK, Nguyen M, Kshirsagar RK.
Obesity. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025.
PubMed PMID: 29083734.

3. World Health Organization. Obesity; 2016.
Available from: https://www.who.int/topics/
obesity/en.

4. Hashemi S. The Effects of Twelve-Weeks
of Aerobic Exercise on Body Composition,
Physical Fitness and Happiness among Obese
Adolescents. Phys Act Child. 2024;1(1):e472521.
doi: 10.61186/pach.2024.472521.1024.

5. Jeong SM, Jung JH, Yang YS, Kim W, Cho
1Y, Lee YB, et al. 2023 Obesity Fact Sheet:
Prevalence of Obesity and Abdominal Obesity
in Adults, Adolescents, and Children in Korea
from 2012 to 2021. J Obes Metab Syndr.
2024;33(1):27-35.  doi:  10.7570/jomes24012.
PubMed PMID: 38531533; PubMed Central
PMCID: PMC11000515.

6. NCD Risk Factor Collaboration (NCD-
RisC). Worldwide trends in underweight and
obesity from 1990 to 2022: a pooled analysis
of 3663 population-representative studies
with 222 million children, adolescents, and
adults. Lancet. 2024;403(10431):1027-1050.
doi: 10.1016/S0140-6736(23)02750-2. PubMed
PMID: 38432237; PubMed Central PMCID:
PMC7615769.

7. Adebanjo E. Effects of a Pilates Training
Intervention on Mental Health, Adiposity
and Self-Perceived Body-Image of Obese
Children. Phys Act Child. 2024;1(2):e473810.
doi: 10.61186/pach.2024.473810.1025.



Bagheri S et al.

10.

11.

12.

13.

14.

15.

10

JebeileH,Kelly AS,0’MalleyG, Baur LA.Obesity
in children and adolescents: epidemiology,
causes, assessment, and management. Lancet
Diabetes Endocrinol. 2022;10(5):351-365. doi:
10.1016/52213-8587(22)00047-X. PubMed
PMID: 35248172; PubMed Central PMCID:
PM(C9831747.

ZehsazF,FarhangiN. Effects ofa 12-Week Body-
Pump Training and Chamomile Consumption
on the Lipid Profiles in Obese Adolescent
Boys. Phys Act Child. 2024;1(2):e474162. doi:
10.61186/pach.2024.474162.1026.

Alruwaili BF, Bayyumi DF, Alruwaili OS,
Alsadun RS, Alanazi AS, Hadi A, et al
Prevalence and Determinants of Obesity and
Overweight Among Children and Adolescents
in the Middle East and North African
Countries: An Updated Systematic Review.
Diabetes Metab Syndr Obes. 2024;17:2095-
2103. doi: 10.2147/DMS0.S458003. PubMed
PMID: 38799280; PubMed Central PMCID:
PMC11127655.

Alsannan B, Alharmi J, Alrahal F, Al Mansoor
S, Tulandi T. Prevalence and Quality of Life
among Overweight and Obese Women with
Different Severity and Types of Urinary
Incontinence. Med Princ Pract. 2024;33(1):47-
55. doi: 10.1159/000534651. PubMed PMID:
37848009; PubMed  Central PMCID:
PMC10896612.

Farzanegi P. Effects of a Tabata Exercise
on Lipid Profile and Body Composition
Indices in Overweight Boys. Phys Act
Child.  2024;1(1):e472195. doi:  10.61186/
pach.2024.472195.1023.

MacEwan JP, Chiu K, Ahmad NN, Sacks N,
Shinde S, Poon JL, et al. Clinical, economic,
and health-related quality of life outcomes
in patients with overweight or obesity in the
United States: 2016-2018. Obes Sci Pract.
2023;10(1):e726. doi: 10.1002/0sp4.726. PubMed
PMID: 38263999; PubMed Central PMCID:
PMC10804324.

World Health Organization. The WHO
strategy on research for health; 2012. Available
from: https://iris.who.int/handle/10665/77935.
Bober A, Kopaczynska A, Puk A, Chwalczynska
A. Occurrence of Body Posture Abnormalities
in Overweight and Obese Children Aged
5-6 Years-Pilot Study. Children (Basel).
2024;11(7):849. doi: 10.3390/children11070849.
PubMed PMID: 39062298; PubMed Central

16.

17.

18.

19.

20.

21.

22.

23.

PMCID: PMC11274974.

Moore THM, Tomlinson E, Spiga F, Higgins
JPT, Gao Y, Caldwell DM, et al. Interventions
to prevent obesity in children aged 5 to 11
years old. Cochrane Database Syst Rev.
2022;2022(7):CD015328. doi: 10.1002/14651858.
CDO015328. PubMed Central PMCID:
PM(C9268556.

Almurdi MM. Postural balance and functional
mobility in relation to BMI and body
composition among female students ata College
of Applied Medical Sciences: A cross-sectional
study. Clinics (Sao Paulo). 2024;79:100401.
doi:  10.1016/j.clinsp.2024.100401. PubMed
PMID: 38843678; PubMed Central PMCID:
PMC11214372.

Bagheri S, Ranjbari S, Shafaei H, Ghorbani
S. Associations between Smartphone Usage
with Upper-Body Abnormalities, Obesity,
Mental Wellbeing and Physical Fitness of
High-School Male Students. Int ] School
Health. 2025;12(1):24-32. doi:  10.30476/
intjsh.2024.103802.1434.

Kozlenia D, Kochan-Jache¢ K. The Impact
of Interaction between Body Posture and
Movement Pattern Quality on Injuries in
Amateur Athletes. ] Clin Med. 2024;13(5):1456.
doi: 10.3390/jcm13051456. PubMed PMID:
38592302;  PubMed  Central  PMCID:
PMC10932373.

Jorgi¢ BM, Dordevi¢ SN, Hadzovi¢c MM,
Milenkovi¢ S, Stojiljkovi¢c NP, Olanescu M,
et al. The Influence of Body Composition on
Sagittal Plane Posture among Elementary
School-Aged  Children. Children (Basel).
2023;11(1):36. doi: 10.3390/children11010036.
PubMed PMID: 38255350; PubMed Central
PMCID: PMC10814759.

Calcaterra V, Marin L, Vandoni M, Rossi
V, Pirazzi A, Grazi R, et al. Childhood
Obesity and Incorrect Body Posture: Impact
on Physical Activity and the Therapeutic
Role of Exercise. Int J Environ Res Public
Health. 2022;19(24):16728. doi:  10.3390/
ijerph192416728. PubMed PMID: 36554608;
PubMed Central PMCID: PMC9779104.

Chen R, Armamento-Villareal R. Obesity and
Skeletal Fragility. J Clin Endocrinol Metab.
2024;109(2):e466-e477. doi: 10.1210/clinem/
dgad415. PubMed PMID: 37440585; PubMed
Central PMCID: PMC10795939.

Zhang Y, Chai T, Weng H, Liu Y. Pelvic rotation

Women. Health. Bull. 2025; 12(4)



Physical activity outcomes in obese adolescents

24.

25.

26.

27.

28.

29.

30.

correction combined with Schroth exercises for
pelvic and spinal deformities in mild adolescent
idiopathic scoliosis: A randomized controlled
trial. PLoS One. 2024;19(7):e0307955. doi:
10.1371/journal.pone.0307955. PubMed
PMID: 39078854; PubMed Central PMCID:
PMC11288462.

Negrini§, Donzelli S, Aulisa AG, CzaprowskiD,
Schreiber S, de Mauroy JC, et al. 2016 SOSORT
guidelines: orthopaedic and rehabilitation
treatment of idiopathic scoliosis during growth.
Scoliosis Spinal Disord. 2018;13:3. doi: 10.1186/
s13013-017-0145-8. PubMed PMID: 29435499;
PubMed Central PMCID: PMC5795289.
Gheitasi M, Bayattork M, Kolur MK. Adding
corrective exercises along with bracing for
postural hyperkyphosis among adolescents:
A randomized controlled trial. PM R.
2023;15(7):872-880. doi: 10.1002/pmr;j.12877.
PubMed PMID: 36197728.

Yang S, Yi YG, Chang MC. The Effectiveness of
Exercise Programsin Adolescents with Thoracic
Kyphosis: A Narrative Review. Healthcare
(Basel).  2024;12(15):1503.  doi:  10.3390/
healthcarel12151503. PubMed PMID: 39120206;
PubMed Central PMCID: PMC11312307.

De la Corte-Rodriguez H, Roman-Belmonte
JM, Resino-Luis C, Madrid-Gonzalez ],
Rodriguez-Merchan EC. The Role of Physical
Exercise in Chronic Musculoskeletal Pain:
Best Medicine-A Narrative Review. Healthcare
(Basel).  2024;12(2):242.  doi:  10.3390/
healthcare12020242. PubMed PMID: 38255129;
PubMed Central PMCID: PMC10815384.
Bullo V, Favro F, Pavan D, Bortoletto A, Gobbo
S,DePalmaG,etal. The Role of Physical Exercise
in the Prevention of Musculoskeletal Disorders
in Manual Workers: A Systematic Review and
Meta-Analysis. Med Lav. 2024;115(1):e2024008.
doi:  10.23749/mdlv115i1.15404.  PubMed
PMID: 38411976; PubMed Central PMCID:
PMC10915677.

Rojas G, Orozco-Chavez L. Physical activitylevel
and physical fitness in subjects with chronic
musculoskeletal pain: a cross-sectional study.
Peer]. 2024;12:e16880. doi: 10.7717/peerj.16880.
PubMed PMID: 38344293; PubMed Central
PMCID: PMC10854395.

Cheshomi S, Alizadeh MH, Barati AH,
Akochakian M. The Effect of Six Weeks
Corrective  Exercise on  Upper-Crossed
Syndrome of Overhead Athletes. Journal of

Women. Health. Bull. 2025; 12(4)

31.

32.

33.

34.

35.

36.

37.

Applied Exercise Physiology. 2018;14(27):153-
166. doi: 10.22080/jaep.2018.1803. Persian.
Smyth M, Jacobson K. Pediatric Quality of
Life Inventory™ version 4.0 short form generic
core scale across pediatric populations review
data. Data Brief. 2021;39:107599. doi: 10.1016/j.
dib.2021.107599. PubMed PMID: 34901340;
PubMed Central PMCID: PMC8639391.
Bourdier P, Simon C, Bessesen DH, Blanc
S, Bergouignan A. The role of physical
activity in the regulation of body weight: The
overlooked contribution of light physical
activity and sedentary behaviors. Obes Rev.
2023;24(2):e13528.  doi:  10.1111/0br.13528.
PubMed PMID: 36394185; PubMed Central
PMCID: PMC10910694.

Rotunda W, Rains C, Jacobs SR, Ng V, Lee
R, Rutledge S, et al. Weight Loss in Short-
Term Interventions for Physical Activity and
Nutrition Among Adults with Overweight
or Obesity: A Systematic Review and Meta-
Analysis. Prev Chronic Dis. 2024;21:E21.
doi: 10.5888/pcd21.230347. PubMed PMID:
38573796; PubMed  Central  PMCID:
PMC10996390.

Cox CE. Role of Physical Activity for Weight
Loss and Weight Maintenance. Diabetes Spectr.
2017;30(3):157-160.  doi:  10.2337/ds17-0013.
PubMed PMID: 28848307; PubMed Central
PMCID: PMC5556592.

Zhang Y, Wang R, Liu T, Wang R. Exercise
as a Therapeutic Strategy for Obesity: Central
and Peripheral Mechanisms. Metabolites.
2024;14(11):589. doi: 10.3390/metabo14110589.
PubMed PMID: 39590824; PubMed Central
PMCID: PMC11596326.

Lee H, Kim Y. Effects of an Obesi2ty
Intervention Integrating Physical Activity
and Psychological Strategy on BMI, Physical
Activity, and Psychological Variables in Male
Obese Adolescents. Behav Med. 2015;41(4):195-
202.  doi: 10.1080/08964289.2014.914463.
PubMed PMID: 24766554.

Nezondet C, Gandrieau J, Bourrelier ], Nguyen
P, Zunquin G. The Effectiveness of a Physical
Literacy-Based Intervention for Increasing
Physical Activity Levels and Improving
Health Indicators in Overweight and Obese
Adolescents (CAPACITES 64). Children (Basel).
2023;10(6):956. doi: 10.3390/children10060956.
PubMed PMID: 37371188; PubMed Central
PMCID: PMC10297512.

11



Bagheri S et al.

38.

39.

12

Robbins LB, Ling ], Pfeiffer KA, Kerver JM,
Resnicow K, McCaffery H, et al. Intervention
to increase physical activity and healthy eating
among under-represented adolescents: GOAL
trial protocol. BM]J Open. 2024;14(1):e080437.
doi: 10.1136/bmjopen-2023-080437. PubMed
PMID: 38171630; PubMed Central PMCID:
PMC10773393.

Farzane A, Koushkie Jahromi M. The effect of
pilates training on hormonal and psychophysical
function in older women. ] Sports Med Phys

40.

Fitness. 2022;62(1):110-121. doi: 10.23736/S0022-
4707.21.12089-4. PubMed PMID: 33555671.
Matei B, Winters-Stone KM, Raber J.
Examining the Mechanisms behind Exercise’s
Multifaceted Impacts on Body Composition,
Cognition, and the Gut Microbiome in Cancer
Survivors: Exploring the Links to Oxidative
Stress and Inflammation. Antioxidants (Basel).
2023;12(7):1423. doi: 10.3390/antiox12071423.
PubMed PMID: 37507961; PubMed Central
PMCID: PMC10376047.

Women. Health. Bull. 2025; 12(4)



