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Abstract

Aim: The aim of our study is to investigate the relationships among body composition,
posture and aerobic capacity in obese adolescents.

Materials and Methods: A total of 93 obese adolescents aged 11 to 14, 49 female and 44
male, were included in the study. Body Mass Index (BMI), Bioelectrical Impedance Analysis
(BIA) (with Tanita BC601) and waist circumference measurements were performed for the
children's body compositions. For biomechanical variables, lumbar lordosis angle (flexiruler)
and forward head posture were measured. Foot Posture Index (API-6) was used for foot
biomechanics. Aerobic capacity was measured using the Cooper Test. Heart rate was
recorded before and after the test. SPSS 19 statistical software was used for statistical analysis
(IBM SPSS Statistics 19, SPSS inc., an IBM Co., Somers, NY).

Results: As a result, it was determined that there was a positive relationship between body
fat percentage and lumbar lordosis angle and heart rate, and a negative relationship between
head anterior tilt angle, aerobic capacity and correct posture (p<0.05). There was a positive
correlation between BMI value and lumbar lordosis angle and heart rate, and a negative
correlation between postural smoothness and aerobik capacity (p<0.05). As the percentile
values of adolescents increase, lordosis angle and postural problems increase and aerobic
capacity decreases (p<0.05).

Conclusion: In conclusion, higher adiposity in obese adolescents is linked to poorer posture
and reduced aerobic capacity. So obesity management requires a holistic approach that
considers not only body composition but also postural assessment and aerobic capacity.
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Obez Ergenlerde Viicut Yapisi, Postiir ve Egzersiz Kapasitesi Arasindaki Iliskiler
Ozet

Amag: Calismamizin amaci obez addlesanlarda viicut kompozisyonu, postiir ve aerobik
kapasite arasindaki iliskileri aragtirmaktir.

Materyal ve Metod: Yaslar1 11 ile 14 arasinda olan 49 kiz ve 44 erkek olmak {izere toplamda
93 obez addlesan ¢alismaya dahil edildi. Cocuklarin viicut kompozisyonu i¢in Beden Kiitle
Indeksi (BKI), Biyoelektrik Impedans Analizi (BIA) (Tanita BC601 ile) ve bel cevresi
Ol¢timleri yapildi. Postiirdeki biyomekanik degiskenler i¢in lumbal lordoz agis1 (fleksiruler
ile) ve basin one tilti dlgiildii. Ayak biyomekanigi icin ise ayak postiir indeksi (API-6)
kullanildi. Aerobik kapasite 6l¢timii Cooper Testi ile yapildi. Test 6ncesi ve sonrasi kalp atim
hiz1 kaydedildi. Istatistiksel analiz icin SPSS 19 istatistik yazilim kullanildi (IBM SPSS
Statistics 19, SPSS inc., an IBM Co., Somers, NY).

Bulgular: Sonug olarak viicut yag yiizdesi ile lumbal lordoz acisi, kalp atim hizi1 arasinda
pozitif yonlii, bagin anterior tilt acis1, aerobik kapasite, postiiral diizgiinliik arasinda negatif
yonlii iliski oldugu tespit edildi (p<0,05). BKI degeri ile lumbal lordoz agis1, kalp atim hiz1
arasinda pozitif yonlii, postiiral diizglinliik, aerobik kapasite arasinda negatif yonlii iliski
tespit edildi (p<0,05). Adolesanlarin persentil degerleri arttik¢a lordoz agis1 ile postiiral
problemler artmakta ve aerobik kapasite azalmaktaydi (p<0,05).

Sonu¢: Sonug olarak, obez ergenlerdeki yiiksek yag orani, daha kotii durus ve azalmis
aerobik kapasitesiyle iligkilidir. Bu nedenle obezite yoOnetimi, yalnizca viicut
kompozisyonunu degil, ayn1 zamanda durus degerlendirmesini ve aerobik kapasitesini de
dikkate alan biitiinciil bir yaklagim gerektirir.

Anahtar Kelimeler: aerobik kapasite, viicut kompozisyonu, postiir

Introduction

Childhood and adolescent obesity has rapidly become a growing global epidemic.' As
the duration and severity of obesity increase in children and adolescents, complications tend to
occur earlier and with greater frequency. Early detection of metabolic and cardiovascular
disorders in obese children and adolescents is essential for preventing potential long-term
complications.?

During adolescence, obesity becomes more complex with the involvement of
psychosocial problems and is associated with various additional health issues.? It has been
reported that as physical well-being deteriorates in overweight and obese children, their quality
of life declines accordingly.* Adolescent obesity requires early diagnosis and intervention to
prevent the progression to cardiometabolic diseases in adulthood. Nevertheless, the prevalence
of undiagnosed comorbidities remains high among obese individuals at a young age. A study
conducted in New Zealand involving obese adolescents reported that 40% of participants had
undiagnosed metabolic syndrome, with a prevalence twice as high in males compared to
females. Dyslipidemia was identified in 69% of participants, more than half had prediabetes,
and 31% had hypertension. Furthermore, the risk of metabolic syndrome was shown to increase
with the severity of obesity.>

Obesity is known to be associated with impaired posture and hyperlordosis. It has been
reported that hyperlordosis increases with rising body mass index (BMI) in adolescents.®
Significant relationships have been identified between postural subtypes and BMI, body weight,
height, and sex. Adolescents without a neutral posture experience more back pain compared to
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those with a neutral posture, suggesting that an increase in neutral thoracolumbopelvic
alignment is associated with a reduction in back pain.” Obesity has also been shown to
negatively affect the development of the longitudinal arch in adolescents, leading to pes planus
and increased plantar pressure, which are among the commonly observed postural problems.®?

Although VO:peak does not appear to be directly associated with fat mass, obesity is
well recognized as a risk factor for cardiovascular diseases. Moreover, obesity is currently
defined as a chronic inflammatory disease, inevitably affecting the vascular system.
Cardiovascular impairments may reduce oxygen delivery and consequently compromise
aerobic performance.'”

For these reasons, identifying the interrelationships among obesity-related
complications during adolescence is expected to guide both preventive strategies and
therapeutic interventions. Accordingly, the aim of this study is to determine the relationships
among body composition, posture, and aerobic capacity in obese adolescents.

Materials and Methods

Participants

This study was conducted among voluntary students aged 11-14 years who were living
in Tiirkiye and attending schools in the Afsin district of Kahramanmaras province, with a body
mass index (BMI) percentile of 95 or above. A statistical power analysis was performed to
determine the required sample size. Based on the study by Ostojic et al. (2011), entitled
“Correlation between Fitness and Fatness in 6—14-Year-Old Serbian School Children”, the
effect size for the relationship between VO:peak and body fat percentage was reported to be
high. Accordingly, assuming an effect size of 0.40, an alpha level of 0.05, and a statistical power
0f 95% (1B = 0.95), the minimum required sample size was calculated as 63 participants using
G*Power software version 3.1.9.2.!!
Adolescents aged 11-14 years with BMI percentile values of 95 or higher and a physician’s
report confirming their suitability for participation in the planned assessments were included in
the study. Exclusion criteria comprised the presence of orthopedic or neurological conditions
that could contraindicate aerobic testing; chronic and/or congenital diseases such as diabetes or
asthma; participation in a diet program within the previous three months;'? and engagement in
professional physical activity during the previous three months.!?

After obtaining permission from the Ministry of Education, informed consent forms
were distributed to approximately 350 students from four different secondary schools. The
students were screened, and the families of eligible participants were contacted. The purpose of
the study was explained both to the parents and to the participants. Participants were scheduled
during the second or third lecture period of the day (09:00—10:00 a.m.). After providing
informed consent, they were instructed in advance to consume breakfast, avoid being
excessively full, maintain adequate hydration on the day of testing, and wear comfortable
clothing suitable for walking and running.

Initially, height and body weight measurements were obtained from 240 children whose parents
provided written informed consent, and body mass index (BMI) was calculated. Families were
requested to obtain medical clearance reports from their physicians. After the reports were
received, the date and time for assessments were scheduled. Participants were instructed to
attend the assessment session wearing appropriate clothing and sports shoes.

Among the students whose BMI percentile values were >95th percentile, measurements
were performed on 100 adolescents. Seven participants were excluded. A total of 93 adolescents
were included.

This study was approved by the Eastern Mediterranean University Health Ethics
Subcommittee with decision number 2019-0018 dated 21.02.2019. Written informed consent

EMU J Health Sci 2026,1(1):7-19 Doi: 9



EMU Journal of Health Sciences 2026:1(1);7-19

was obtained from the parents or legal guardians of all participating children.

After recording sociodemographic information, body composition was assessed using
body mass index, waist circumference measurement, and body component analysis via
bioelectrical impedance analysis (BIA). A body composition analyzer (Tanita BC601) was used
for this purpose. To evaluate postural abnormalities, the craniovertebral angle was measured to
assess anterior head tilt, and lumbar lordosis was measured using a flexicurve ruler. Foot
biomechanics were evaluated using the Foot Posture Index, and aerobic capacity was
determined using the Cooper test. Prior to data collection, participants were informed about the
measurement procedures, the devices and instruments to be used were introduced, and the test
protocol of aerobic capacity was explained.

Sociodemographic Information
Participants' age, gender, and presence of a diagnosed illness were recorded.

Body Composition

Waist Circumference

The measurement was taken using a tape measure at the narrowest point between the
iliac crest and the subcostal region while the participant was standing in a relaxed and loose
position with arms at the sides and feet together.'*

Body Mass Index

Body mass index (BMI=kg/m2) was calculated by recording the participants' body
weight (kg) and height (in m). Height was measured with a standard tape measure fixed to the
wall, and body weight was measured using a Tanita BC601 device. The child's date of birth,
height, and gender were recorded in the software used. Since BMI is affected by age and gender
factors, percentage values were determined according to the percentile tables of the World
Health Organization's body mass index and recorded as >95%, >97%, and >99%.!>

Bioelectrical Impedance Analysis

Participants' body fat percentage (%), weight, and body mass index were determined
using a BIA device (Tanita BC601). Students were asked to remove any metal objects and stand
barefoot on the device. Their heels and toes were positioned to fully contact the metal points
on the device, while their hands gripped the electrodes. They remained motionless until the
warning sound was heard. The results were recorded using software. !¢

Biomechanical Measurements

Anterior Head Tilt

To determine the anterior head tilt angle, the craniovertebral angle was measured using
photographic analysis. Participants were instructed to stand upright, and a lateral photograph
was taken. In the captured image, the spinous process of the C7 vertebra and the tragus were
marked. The angle formed between the line connecting these two anatomical landmarks and
the horizontal plane was recorded as the craniovertebral angle.!”

Lumbar Lordosis Angle

A 50-cm flexible ruler (flexicurve) was used to assess the lumbar lordosis angle. The
spinous processes of the S2 and L1 vertebrae were identified and marked as reference points.
The flexicurve was positioned along the lumbar region, and the contour was traced. The angle
was calculated using the following formula and recorded accordingly:'® The lordosis angle was
calculated using the formula: Lordosis angle =4 x arctan (2H / L), where L represents the linear
distance between the upper and lower reference vertebrae, and H represents the maximum
perpendicular distance from the apex of the curvature to the line connecting these vertebrae).

Foot Biomechanics

Foot biomechanics were evaluated using the Foot Posture Index-6 (FPI-6). Six criteria
related to the rearfoot and forefoot were assessed while the child was in both standing and
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sitting relaxed positions. Rearfoot assessment included palpation of the talar head, observation
of the curvature above and below the lateral malleolus, and evaluation of calcaneal
inversion/eversion. Forefoot assessment included bulging in the talonavicular joint region,
medial longitudinal arch (MLA) structure, and forefoot abduction/adduction relative to the
rearfoot.!”

Each criterion was scored on a scale ranging from —2 to +2. Total scores ranged from
—12 to +12 for both the right and left feet and were recorded separately for sitting and standing
positions. According to the index classification, scores between —5 and —12 indicate high
supination, —1 to —4 indicate supination, 0 to +5 indicate normal posture, +6 to +9 indicate
pronation, and > +10 indicate high pronation. A cut-off value of +6 was used for pes planus,
with increasing scores reflecting greater reduction in the medial longitudinal arch. '

Aerobic Capacity

Aerobic capacity was assessed using the Cooper test, originally derived from Balke’s
15-minute run test (1963) and later adapted by Dr. Kenneth Cooper into 12-minute and 1.5-
mile versions. Heart rate was measured before and immediately after the test. The test protocol
was explained to each participant in an age-appropriate manner. At the start signal, participants
were instructed to run or walk as far as possible within 12 minutes. At the end signal, the nearest
100-m mark reached by the participant was recorded. Total running distance was entered into
the formula to calculate VO2peak:?°

VO:2peak = (Distance covered (m) — 504.9) / 44.73

Statistical Analysis

Statistical analysis of research data was performed using the Statistical Package for Social
Sciences (SPSS) 25.0 software. Kolmogorov-Smirnov and Shapiro-Wilk tests were used to
determine whether the data were normally distributed. The result was p <0.05, indicating that the
data did not conform to a normal distribution. Therefore, non-parametric hypothesis tests were
used in the study. Spearmant's test was used for correlation tests.

The Kruskal-Wallis H test was used to compare anterior head tilt, lumbar lordosis angle,
API scores, aerobic capacity, distance taken in the Cooper test, and heart rate values according to
the body mass index percentile values of adolescents. In the study, descriptive statistics for
continuous variables were presented as mean + standard deviation, median, and categorical
variables as number and percentage.

A significance level of p < 0.05 was selected.

Results

After obtaining permission from the Ministry of Education, informed consent forms
were distributed to approximately 350 students from four different secondary schools. The
students were screened, and the families of eligible participants were contacted. The purpose of
the study was explained both to the parents and to the participants.

Initially, height and body weight measurements were obtained from 240 children whose
parents provided written informed consent, and body mass index (BMI) was calculated.
Families were requested to obtain medical clearance reports from their physicians. After the
reports were received, the date and time for assessments were scheduled. Participants were
instructed to attend the assessment session wearing appropriate clothing and sports shoes.

Among the students whose BMI percentile values were >95th percentile,
measurements were performed on 100 adolescents. Seven participants were excluded. A
total of 93 adolescents were included.
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Table 1. Demographic and Anthropometric Characteristics of Adolescents (n=93).

Numer (n) Percent (%)
Gender
Female 49 52.69
Male 44 4731
Years
11 33 35.48
12 25 26.88
13 19 20.43
14 16 17.20
X=*s
Min-Max Median
(95% CI)
157.29 £ 743
Height (cm) (155.76-158.82) 142-175 158
Body Weight (kg) 67.18 £ 9.96 47.3-92.8 66.1
(65.13-69.24)
BMI (kg/mz) 27.15+2.84
(26.56-27.73) 22.5-36.6 26.6
3429 +5.94 18-49.9 34.8
Body Fat (%) (33.07-35.52)
Waist Circumference 88 01 + 7.30
(cm) (86.51-89.52) | /=110 87

Table 1 presents the demographic characteristics and body composition parameters of
the participants. The mean height of the adolescents was 157.29 + 7.43 cm, mean body weight
was 67.18 + 9.96 kg, mean BMI was 27.15 + 2.84 kg/m?, mean body fat percentage was 34.29
+ 5.94%, and mean waist circumference was 88.01 &+ 7.30 cm (Table 1).

It was determined that 21.5% of the adolescents had BMI percentile values >95th
percentile, 41.9% had values >97th percentile, and 36.6% had values >99th percentile (Figure
1).

Descriptive statistics of head anterior tilt angle, lumbar lordosis angle, Foot Posture

Index (FPI-6), aerobic capacity, total running distance, and heart rate values are presented in
Table 2.
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H >95 m>97

Body Mass Index Percentiles

>99

Figure 1. Body mass index percentiles of the adolescents

Table 2. Postural, Aerobic and Cardiovascular Parameters (n=93)

Xxs
n Min-Max Median
% C
(95% CI)
44.80 +£4.58
Head Anterior Tilt Angle (°) i
B (43.85-45.74) 35-58 45
93 79.09 £17.01
Lumbar Lordosis Angle (°) (75.58-82.59) 42.56 — 144.8 7716
Foot Posture Index left 93 3.04+1.98 03 ;
(sitting) (2.63-3.45)
Foot Posture Index right 93 3.18+£1.99 0.3 ;
(sitting) (2.77-3.59)
Foot Posture Index left 93 S.A7+2.12 0-10 S
(standing) (4.73-5.61)
Foot Posture Index right 93 5.32+£2.09 010 ]
(standing) (4.89-5.75)
Cooper Test Distance (m) 93 1404.78 + 265.60
(1350.00-1459.48) 1000 -2400 1300
93 20.12 +5.94
VO:peak (mL/kg/min) (18.90-21.34) 11.07 —42.37 17.78
Heart Rate Pre-test (bpm) 93 94.24 £7.89
(92.61-95.86) 80 - 112 92
Heart Rate Post-test (bpm) 93 106.06 +7.30
(104.56-107.57) 86- 118 106
93 11.83 £5.61
Heart Rate Change (bpm) 4.8 0

(10.67-12.98)
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Correlations between BMI values and head anterior tilt angle, lumbar lordosis angle,
FPI-6, acrobic capacity, total running distance, and heart rate change were analyzed (Table 3).

Table 3. Correlations Between BMI and Postural, Aerobic and
Cardiovascular Parameters (n = 93)

Body Mass Index ( kg/m?)
Head Anterior Tilt Angle (°) r -0.114
p 0.276
Lumbar Lordosis Angle (°) r 0.373
p 0.000**
Foot Posture Index left (sitting) r 0.025
p 0.812
Foot Posture Index right (sitting) r 0.075
p 0.475
Foot Posture Index left (standing) r 0.017
p 0.871
Foot Posture Index right r 0.042
(standing) p 0.688
Cooper Test Distance (m) r -0.232
p 0.025*
VO:peak (mL/kg/min) r -0.232
p 0.025*
Heart Rate Change (bpm) r 0.274
p 0.008*

*p<0.05 ** p<0.001(Spearman test)

Correlations between body fat percentage and head anterior tilt angle, lumbar lordosis
angle, FPI-6, aerobic capacity, total running distance, and heart rate change are shown in Table
4.

Comparisons of head anterior tilt angle, lumbar lordosis angle, FPI1-6, aerobic capacity,
total running distance, and heart rate change according to BMI percentile categories are
presented in Table 5.
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Table 4. Correlations Between Body Fat Percentage and and Postural, Aerobic and

Cardiovascular Parameters (n = 93)

Body Fat Percentage (%)

Head Anterior Tilt Angle (°)

Lumbar Lordosis Angle (°)

Foot Posture Index left (sitting)

Foot Posture Index right (sitting)

Foot Posture Index left (standing)

Foot Posture Index right (standing)

Cooper Test Distance (m)

VOzpeak (mL/kg/min)

Heart Rate Change (bpm)

-0.269
0.009**

0.348
0.001**
0.116
0.268
0.154
0.140
0.100
0.343
0.145
0.165
-0.356
0.000%**
-0.356
0.000%**
0.210
0.043*

*p<0.05 **p<0.001 (Spearman test)
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Table 5. Comparison of Head Anterior Tilt, Lumbar Lordosis Angle, API, Aerobic
Capacity, Distance Run, and Heart Rate Variability Values According to Adolescents'

BMI N X+s 95% CI Min-Max X2 p  Difference
Head Anterior >05 21  46.25+498 43924858 3958
Tilt Angle (°) >97 44 44.56+4.59 43.08 - 46.05 35-54 2243 0326
>00 35 44.21+426 4272 - 45.69 37-54
Lumbal lordosis >05 21  69.72+11.05 64.55-7489  42.56—87.96 a-c
angle () >07 44 7582+ 11.65 72.04-79.6  51.36—102.56 15.665 0.000*  b-c
>09 35  88.34+20.65 81.14-9555  45.68—144.8
Foot Posture Index >05 21 23+1.13 1.77 - 2.83 1-5
Left (sitting) >97 44 359226 2.86 432 0-8 4931 0.085
>09 35  2.85+191 2.19-352 0-7
Foot Posture Index >05 21  235+1.76 1.53-3.17 0-6
right (sitting) >07 44 3.56+223 2.84-429 0-8 4.645  0.098
>09 35 324+ 172 2.63-3.84 0-7
Foot Posture Index left >95 21 445+233 3.36-5.54 0-10
(standing) >07 44 556+2.1 4.88 - 6.24 1-10 4794 0.091
>99 35  5.15+197 446583 1-10
Foot Posture Index >05 21 4.5+233 3.41-559 0-10
right (standing) >97 44 5.62+222 49-633 1-10 3972 0.137
>09 35 547+ 1.69 4.88 —6.06 3-10
Cooper Test >05 21 1502+323.83 1350.44 — 1653.56 1150 - 2200 ab
Distance (m) >07 44 143731427648 1347.68 — 152693 1075-2400 6.115 0.047  a<c
>09 35 1310.29+179.13 1247.79—1372.8 1000 - 1600
VO:peak (mL/kg/min) >95 21  22.29+7.24 18.9—25.68 1442379 ab
>97 44  20.85+6.18 18.84-22.85  12.75-42.37 6.115 0.047  a<c
>99 35 18.01 +4 1661194  11.07-24.48
Heart Rate Change >05 21 12.7+7.43 9.22 -16.18 4-28
(bpm)
>07 44 1272+526 11.01 - 14.42 4-24 3.587  0.166
>09 35 10.29+4.49 8.73 — 11.86 4-20

Body Mass Index Percentile Values (n=93).
*p<0.05 ** p<0.001 (Kruskal-Wallis H test) a= >0.95, b=>0.97, c=>0.99

Discussion

In this study, the relationships among body composition, postural parameters, and
aerobic capacity in obese adolescents were investigated. The findings demonstrated that body
fat percentage was positively associated with lumbar lordosis angle and heart rate, and
negatively associated with anterior head tilt angle and aerobic capacity. Similarly, body mass
index (BMI) showed positive correlations with lumbar lordosis angle and heart rate, and a
negative correlation with aerobic capacity. As adolescents’ percentile values increased, lumbar
lordosis angle increased, whereas postural alignment and aerobic capacity decreased. However,
no statistically significant relationship was found between VO:peak and waist circumference,
anterior head tilt angle, or lumbar lordosis angle.
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In the present study, the mean body fat percentage was 34.16 = 5.83%, which is
comparable to values reported in studies including only obese children.?! Considering the
obesity cut-off values defined by the American Council on Exercise (=32% for girls and >25%
for boys), the obesity status of our sample is confirmed.??

With respect to postural assessments, the literature reports that forward head protrusion
is common in overweight and obese children.”> A decrease in the craniovertebral angle is
associated with forward head posture and may lead to clinical consequences such as headaches,
restricted cervical mobility, and temporomandibular joint disorders.?*

In the present study, the anterior head tilt angles were lower than the craniovertebral
angle values reported in healthy children, suggesting that obesity may negatively affect cervical
posture.”> Moreover, the negative association between anterior head tilt angle and body fat
percentage indicates that the degree of adiposity may influence head posture. The limited
number of studies directly examining the relationship between body fat percentage and
craniovertebral angle highlights the potentially pioneering nature of this finding.2¢ Consistent
with our results, Glighan reported that increased body weight in obese children in the control
group could adversely affect head posture. Accordingly, close monitoring of cervical posture
in obese adolescents is considered important.

The lumbar lordosis angle in our study (79.22 + 16.49°) was markedly higher than
values reported in healthy children.?” Obesity is known to increase lumbar lordosis due to
anterior displacement of the center of gravity.?® Zwierzchowska et al.?” reported that BMI was
associated with lumbar lordosis; however, no significant difference was observed between
obese and non-obese individuals. In contrast, both BMI and body fat percentage were associated
with lumbar lordosis angle in our study, which may be explained by the inclusion of only obese
adolescents and differences in measurement methods. In a prospective study, Smith et al.®
demonstrated that increasing BMI z-scores were strongly associated with hyperlordotic and
sway-back postures, which is consistent with our findings.

From a foot biomechanics perspective, increased body weight has been reported to
increase the tendency toward pes planus and pronation.’® In our study, higher API-6 scores,
particularly in standing measurements, indicate a tendency toward pronation in obese
adolescents. Compared with the lower API values reported by Carvalho et al. in a study
including different BMI groups,’! the inclusion of only obese individuals in our sample may
explain this discrepancy. Although a weak but significant relationship was reported between
BMI and API in the literature,3? the limited association observed in our study may be attributed
to the homogeneous nature of the sample or the limited sensitivity of the API scoring system in
detecting such relationships.

Regarding aerobic capacity, VO:zpeak values decreased as body fat percentage and BMI
increased. This finding is consistent with studies conducted in adolescents and young adults.3*
35 Body fat percentage has been suggested to be a more sensitive indicator than BMI for
predicting aerobic capacity.’* High adiposity limiting cardiorespiratory capacity has been
associated with an increased long-term cardiovascular risk.*> Despite all participants being
obese, the observed association between variations in body fat percentage and aerobic capacity
is clinically important for assessment and intervention planning. In line with studies reporting
that BMI can predict VO2max,*® a significant relationship between BMI and aerobic capacity
was also identified in our study.

A limitation of this study is that the applied tests were field-based assessments, which
may present disadvantages in terms of validity and reliability. Particularly for postural
evaluations, the use of more objective measurement methods in clinical settings may influence
the results and should be considered in future studies.
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Conclusion

In conclusion, increased body fat percentage in obese adolescents is associated with

postural impairments, lumbar hyperlordosis, alterations in foot biomechanics, and reduced
aerobic capacity. These findings highlight the need for multidisciplinary approaches in obesity
management that extend beyond weight control to include postural assessment, musculoskeletal
protection, and enhancement of cardiorespiratory fitness. Early comprehensive assessment and
intervention may reduce long-term functional impairments and overall health burden.

Correspondig Author/Sorumlu Yazar: Assoc. Prof. Zehra Giichan Topcu, PT. Eastern Mediterranean University,
Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, Famagusta, Northern Cyprus,
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