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The Impact of Sex and Age Factors on Morphological
Characteristics in Children: A Case Study from Kyrgyzstan
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SUMMARY: This study aimed to investigate the effectssexand age on morphological characteristics in Kyrgyz children.
Conducted in 55 primary schools across Bishkek and Chuy regions, the research included boys and girls aged 8 (n=12115),é¢(=121
10 (n=879). A total of 3315 children participated, comprising 1662 boys and 1653 girls, as part of a talent screeninglprsgetby the
Kyrgyz Ministry of Sports and the Ministry of Education. The study assessed various characteristics, including anthrogasigteiciemts,
to analyze differences based on age and sex. Significant differences were observed in height and body weight acrospsiicxdmtro
sexes (p<0.05). For girls, BMI values showed significant variation across age groups (p<0.01). Body fat percentage®dlsmyréfieaht
differences between ages 8 and 10 (p<0.05), though no significant differences were noted among other age groups. Whilethere we
notable differences in mesomorphy values between sexes, significant differences were found in endomorphy (p<0.01) ang ectomorph
(p<0.05) values. Specifically, girls aged 8, 9, and 10 had higher endomorphy values compared to boys (p<0.01). Ectomegumamptiyn
characteristics were similar across all age groups for both sexes. Although there were no significant differences in eaddmesgmorphy
values for girls, notable differences were observed between boys' endomorphy, ectomorphy, and mesomorphy values,@ndgihg' ect
values. This suggests a proportional increase in height, body weight, body fat percentage, and BMI with age in both Hey3lsiad gi
study highlights that morphological characteristics, including height, body weight, body fat percentage, and body masseétatex, d
proportionally with age in Kyrgyz children, with significant differences observed in endomorphy and ectomorphy values breseen s
especially across different age groups.
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INTRODUCTION

Morphological characteristics are qualities thaathletic), and ectomorph (thin and tall). This system,
describe the physical structure and form of organisms developed by William Sheldon in the 1940s, is still used in
objects. In children, morphological characteristicevaluating children's physical characteristics (Sheldon,
encompass studies aimed at understanding how their physit@43). Today, various studies are conducted to understand
structures and shapes develop and change. Thdke effects of somatotypes on children's developmental
characteristics are used to assess how children’s health stgtuscesses, health status, and physical performance.
developmental processes, and environmental factors interact.

These assessments are expressed through somatotypes. In Sex and age factors have significant effects on
children, somatotypes play an important role irhildren's somatotype characteristics. Research shows that
understanding their physical structures and developmentabrphological development during childhood varies
processes. Somatotypes are generally assessed througlecrding to sex and age (Mara al, 2013). While
system that categorizes body types into three main categoresdomorphic and ectomorphic traits differ according to age,
endomorph (round and soft), mesomorph (muscular amgesomorphic traits generally show less variation. The sex

1 Faculty of Sport Sciences, Kyrgyzstan Turkey Manas University, Bishkek, Kyrgyz Republic.
2 Faculty of Sport Sciences, Bartin University, Bartin, Turkey.

3 Faculty of Sport Sciences, Alanya Alaaddin Keykubat University, Alanya/Antalya, Turkey.

4 Faculty of Sport Sciences, Balikesir University, Balikesir, Turkey.

5Faculty of Sport Sciences, Yalova University, Yalova, Turkey.

Received: 2024-08-07  Accepted: 2024-09-29

141



DZHANUZAKOV, K.; DEMIRHAN, B.; BAYRAKDAR, A; ISIK, O.; ABDYRAKHMANOVA, D. & GERI, S. The impact of sex and age factors on morphological characteristics in children: A
case study from Kyrgyzstamt. J. Morphol., 43(1)141-147, 2025.

factor in children can lead to significant differences imlevelopment profiles of children in Kyrgyzstan. Such data
somatotype characteristics. For example, endomorphian aid in designing interventions that support healthy growth
values may be higher in girls compared to boys, while bogsd development in children.
typically have higher mesomorphic values (Krzyletial,
2020). In this context, understanding how somatotype The primary aim of this research is to examine the
characteristics change with sex and age in children provide8ects of sex and age factors on morphological
valuable information in the fields of physical developmentharacteristics in children living in the Bishkek and Chuy
health, and sports sciences. Examining how endomorphggions of Kyrgyzstan. To achieve this goal, the study aims
ectomorphy, and mesomorphy values are influenced by age(i) investigate somatotypes according to sex and age
and sex can aid in assessing children's physical developmiaators and (ii) analyses and interpret anthropometric data.
processes and developing health strategies. This research not only seeks to understand how children's
morphological characteristics change according to sex and
Somatotypes have significant effects on childrenage but also aims to reveal the potential implications of this
motor skills, physical performance, and overall healthnformation for local health and education policies.
Silventoineret al. (2021), have noted that somatotypes are
related to physical activity levels and sports performanddATERIAL AND METHOD
during childhood. They also found that mesomorphic
children generally exhibit better athletic performance, whilParticipants. The participants in this study were children
ectomorphic children tend to have lower muscle mass. Thelected from 55 primary schools in the Bishkek and Chuy
impact of somatotypes on children's health is particularhegions of Kyrgyzstan. The study included children aged 8
important in the context of obesity and growth disordergn=1215), 9 (n=1211), and 10 (n=879) years, both boys and
Kolevaet al (2000), have indicated that endomorphic traitgirls. In total, 3,315 children volunteered for the study,
during childhood are associated with increased body faicluding 1,662 boys and 1,653 girls. The children were
percentage and obesity risks. Additionally, endomorphielected as part of a talent screening project conducted in
children typically have a higher Body Mass Index (BMIschools recommended by the Kyrgyzstan Ministry of Sports
and, consequently, a higher risk of obesity. Somatotypes camd the Ministry of Education. The participants provided
also influence children's success in sports and physicalrious physical and morphological data for the purpose of
education. Shakhanowt al. (2016), have shown that measuring and analyzing anthropometric characteristics.
mesomorphic children have more muscle mass and strend@bfore the study, parents and participants filled out informed
making them generally more successful in sports requirimgpnsent forms. The study was conducted in accordance with
strength and endurance. Ectomorphic children, on the otliee Declaration of Helsinki, and the study protocol was
hand, may perform better in endurance sports. Somatotygggproved by the Ethics Committee of the Kyrgyz State
in children can change throughout growth and developmeddhiversity of Physical Education with decision No. 138.
processes. Barton & Hunt Jr. (1962), examined changes in
somatotypes during childhood and adolescence and thathropometric Measurements. Anthropometric
effects of these changes on growth processes. The staetigracteristics were assessed through measurements of body
illustrates how morphological changes during puberty affefdt percentage, body mass index (BMI), somatotypes, as well
children's somatotypes and the implications of these changescircumference and diameter measurements.
on overall health and physical performance.
Body Mass Index.For the anthropometric measurements,
The childhood period is a time when physicabody height and weight were recorded without shoes but with
development and changes in body structure occur rapiddypthing. The weight of the clothing was measured separately
and these processes can show significant differences bafgdome children, with an average weight of 0.7 kg. On the
on sex and age. Understanding the effects of sex and #iget day the students were provided with accelerometers, the
factors on children's body composition, somatotypes, ameight of the clothing (0.7 kg) was subtracted from the
other anthropometric characteristics can contribute to theeasured body weight to determine the net body weight. This
development of more effective strategies in health, sportst body weight was then used to calculate the Body Mass
and education. In developing regions like Kyrgyzstarindex (BMI, kg/n%) (Inokuchiet al., 2021).
collecting such data allows for the shaping of local health
policies, sports programs, and educational strategiBedy Fat Percentage (Skinfold)Skinfold thickness was
according to the actual needs of children. Additionally, thismeasured to the nearest 0.1 mm using Holtain Skinfold
study can make significant contributions to both nation&alipers at the following sites: biceps, triceps, subscapular,
and international literature by defining the physicasuprailiac, chest, and thigh. The formula used for calculating
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body fat percentage was (thigh0.097) + 3.64 (thighx - BC= biceps circumference - (triceps skinfold /10) (mm)
0.097)+3.64 on the right side of the body, following standardCC= calf circumference (calf skinfold /10) (mm)
procedures as outlined by Lange (Ozer, 1993). - B= height (cm)
Mesomorph = 0.858H + 0.601F + 0.188BC + 0.161CC -
Diameter and circumference measurementsWaist 0.131B + 4.5
circumference (in centimeters) was measured directly on the
skin using a non-stretchable tape at the end of a nornte Calculation of Ectomorph
expiration. This measurement was taken at the midpoinHeight is recorded as cm and Weight as kg.
between the lower edge of the last palpable rib and the top-dPonderal index is calculated by dividing height to cubic
the iliac crest (hip bone), with the adolescents in a standingoot of weight RPI= Height/ Weight (1/3)
position and their arms relaxed at their sides (da ®itva, - Ectomorph is calculated according to the Ponderal index
2018). by using one of the formulas below.
- If RP1 = 40.75 via, Ectomorph = 0.732¥RPI - 28.58
The sagittal abdominal diameter (in centimeters) waslf 38.25 < Pl < 40.75, Ectomorph = 0.46BPI - 17.63
measured to the nearest 0.1 cm after a normal expiration, withf RPI < 38.25, Ectomorph = 0.1
the adolescent in the supine position on a firm examination
table, knees slightly bent, and with the measurement arBgatistical Analysis: For the statistical analysis, SPSS
unclothed. The sagittal abdominal diameter was measureersion 18 was used. The normality of the obtained data
using the Holtain-Kahn Abdominal Caliper (Holtain Ltd,was tested using the Kolmogorov-Smirnov test. One-way
Crymych, UK), a portable sliding-beam caliper. TheANOVA was employed to analyse data showing a normal
measurement was taken as the distance between thistribution. Pearson correlation analysis was used to
examination table and the top of the body at the level of tlietermine the relationships between variables. Significance
umbilicus, ensuring that the caliper arm lightly touched thievels were set at 0.05 and 0.01.
abdomen without applying compression (Mgéeal, 2021).
RESULTS
Somatotype.All subjects were categorized using the Heath—
Carter anthropometric somatotype method. This method is The height, body weight, body mass index (BMI),
reported to be applicable for describing variations in humamd body fat percentages of the male and female participants
somatotypes regardless of age, sex, or differences relatedviere compared across different age groups. Significant
climate, diet, genetics, race, health, or physical activity (Cartstatistical differences were found in height and body weight
& Heath, 1990). among all age groups for both boys and girls (p<0.05).
Differences in BMI values were observed across all age
The somatotype values of the participants wergroups for girls (p<0.01). Additionally, a difference was
determined using the Heath-Carter Somatotype Methofibund between the BMI values of 10-year-old boys and those
According to this method, the formulas for calculatingf 8 and 9-year-old boys, whereas no statistically significant
somatotype values were based on measurements of balifference was found between the 8-year-old and 9-year-
weight, height, biceps flexion, calf circumference, and femwld boys. Finally, comparisons of body fat percentages by
diameter, as well as skinfold thickness at the tricepage revealed a difference between the 8- and 10-year-old
subscapular, suprailiac, biceps, and calf sites. The detailgabups, but no differences were noted among other age
values and formulas used are shown below (Carter & Heatiroups for both boys and girls (Table I).
1990).
When comparing somatotype characteristics by sex

The Calculation of Endomorph among the children participating in the study, it was found
that while there were no significant differences in
- A = triceps + subscapular + suprailiac mesomorphy values between sexes, girls exhibited higher
- B=(170.18 / height) (coefficient for correction accordingverage values in endomorphy and ectomorphy compared
to height) to boys (Table I1).

- Corrected total X=A.B
Endomorph=-0.7182 + 0.145X - 0.00068X2+ 0.0000014X3 When comparing somatotype characteristics based
on sex among children of the same age included in the study,

The Calculation of Mesomorph it was found that endomorphy values for girls aged 8, 9, and
- H= Humerus epicondyle (cm) 10 were statistically higher than those for boys. Additionally,
- F= Femur epicondyle (cm) ectomorphy and mesomorphy characteristics showed
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statistically similar values for both girls and boys across athesomorphy values among boys, as well as in ectomorphy
age groups (Table IlI). values among girls. Specifically, for boys, significant
differences were found in endomorphy values between ages

When comparing the somatotype characteristics &0 and 8 and 9, in ectomorphy values between ages 8 and 9
boys and girls by age groups, it was found that there wexad 10, and in mesomorphy values between ages 8 and 10,
no significant differences in endomorphy and mesomorptwith no differences among other age groups. For girls,
values among girls. However, statistically significansignificant differences in ectomorphy values were observed
differences were observed in endomorphy, ectomorphy, aadross all age groups (Table V).

Table I. Comparison of demographic variables among age groups of boys and girls participants.

Variables Age n X SD F p
Height (cm) 8 612 128,17 6,78 338,538 0,001**
9 586 133,49 6,14
10 481 138,25 6,00
Weight (kg) 8 612 27,85 539 117,603 0,001**
9 586 30,72 6,53
LY 10 481 33,69 6,72
& Body Mass Index 8 612 16,93 3,02 5,909 0,003**
(kg/m?) 9 586 17,14 2,76
10 481 17,52 255
Body Fat Percentage 8 612 9,02 198 4,308 0,014*
(% kQg) 9 586 928 239
10 481 941 227
Height (cm) 8 616 127,26 5,65 398,743 0,001**
9 631 132,80 594
10 419 137,92 6,60
Weight (kg) 8 616 26,88 4,85 135,510 0,001**
9 631 29,88 5,73
e 10 419 32,85 6,84
e Body Mass Index 8 616 16,52 224 8,450 0,001**
(kg/m?) 9 631 16,84 2,38
10 419 17,1% 262
Body Fat Percentage 8 616 9,76 2,00 2916 0,054
(% kg) 9 631 98% 211
10 419 10,08 2,27

x: Arithmetic Mean, SD: Standard Deviation, *p<0,05; **p<0,01; a-b-c: Differences between groups are represented byedttfesent |

Table Il. Comparison of somatotype characteristics by sex.

Variables Sex n X SD t p
Endomorphy Boys 1679 407 1,15 -8,859 0,001*
Girls 1666 443 1,14 *
Ectomorphy Boys 1679 2,83 123 -2,182 0,029*
Girls 1666 2,93 1,28
Mesomorphy Boys 1679 4 66 158 -0,808 0,419
Girls 1666 4,71 1,64

x: Arithmetic Mean, SD: Standard Deviation, *p<0,05;

Table Ill. Comparison of somatotype characteristics between girls and boys.

Variables 8 Age x +SD t p 9 Age x+SD t p 10 Age x£SD t p

Girls  4,38%1,10 Girl  443%1,12 Girl  448+124

Endomorphy oo 3991104 0463 000 g e a0seion 1M 000 g aiege D78 0007

Ectomorphy Girls 2,72+1,21 630 529 Girl 2,96+1,26 1.093 275 Girl 3,19+1,36 2,466 014%
Boys  2,67£1,16 ’ ’ Boys 2,88+1,25 ’ ’ Boys 2,98+1,26 ’ ’

Mesomorphy Girls  4,61+1,60 674 500 Girl 4,72+1,60 226 81 Girl 4,85+1,72 662 508
Boys  4,55+1,58 ’ ’ Boys 4,70+1,61 > ’ Boys 4,78+1,52 ?

n Girls 616 Girl 631 Girl 419

Boys 612 Boys 586 Boys 481

x: Arithmetic Mean, SD: Standard Deviation, *p<0,05; **p<0,01
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Table IV. Comparison of somatotype characteristics by age groups for boys and girls.

Sex Somatotype Age n X SD F p
8 612 3,99 104
Endomorphy 190 igﬁ j"i?, . % 3503  0,030*
Total 1679 4,07 1,15
8 612 2,67 1,16
Boys Ectomorphy 19 0 igﬁ ggg 152 8,849 0,001**
Total 1679 2383 123
8 612 458 158
Mesomorphy 190 ‘Zgi 1770; ig% 3,032 0,048*
Total 1679 4,66 158
8 616 4,38 1,10
Endomorphy 190 331% jj‘g 15 0,891 0411
Total 1666 443 1,14
8 616 2,72 121
Girs Ectomorphy 190 3?1% %ig i %g 17,807 0,001**
Total 1666 293 1,28
8 616 461 1,60
Mesomorphy 190 3?1% j’gg 19 2702 0067
Total 1666 471 164

x: Arithmetic Mean, SD: Standard Deviation, *p<0,05; **p<0,01; abc: Differences between groups are represented by difexent let

DISCUSSION

Anthropometric research continues in many countrie)-year-old boys and the 8-9-year-old boys. In contrast, there
today, with results being evaluated in detail. These studiggre statistically significant differences in BMI values across
are used to establish norms for healthy growth arall age groups for girls. Statistically significant differences
development in various communities. Data from thesgere found in body fat percentages between 8-10-year-old
studies are also utilized in fields such as sports and healtloys and girls, but no differences were observed in other
For developing physical and motor skills, as well as mentafje groups (Table I).
and social abilities during the growth and development
phases in children, conducting anthropometric measurements  The importance of having appropriate levels of fat,
and guiding children based on these results is crucialuscle, and bone in relation to age during childhood is
(Ozkocaket al. 2018). Advances in health and sportemphasized (Gies al 2017). Observing components such
disciplines are a result of anthropometric measuremenis fat body weight, distribution of subcutaneous fat, lean
Therefore, performing these measurements and identifyibgdy mass, fat percentage, and muscle percentage is crucial
anthropometric characteristics in young children ifor understanding obesity and evaluating healthy growth and
important. However, methodological issues may arise frodevelopment in children (Lemos & Gallagher, 2017).
inaccurate measurements and analysis in such studies. Diterature review shows that many studies, similar to our
to the lack or limited amount of anthropometric research anudy, observe statistically significant increases in body
children in Kyrgyzstan, this study is important as it provideweight, height, BMI, and body fat percentage with age in
a resource for other studies. both boys and girls (Vasquet al 2017). Some studies,

however, indicate that height, body weight, BMI, and body

In our research, it was found that both boys and girfat percentage can be irregular and complex, particularly in
showed statistically significant differences in height and bodyoys and girls aged 8-10 (Woegal, 2003).
weight across all age groups, which increased in proportion
to age. Despite this increase, no difference was found in  In our study, while no significant differences were
BMI values between 8 and 9-year-old boys. Howevefpund in mesomorphy values between sexes, it was observed
differences were observed between the BMI values of thigat endomorphy and ectomorphy values were statistically
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higher in girls compared to boys. These findings indicatd in the formulation of individualized development
that morphological differences between sexes, particularyrategies in the fields of sports and health. Increasing the
in endomorphy and ectomorphy, are pronounced. The marember of anthropometric studies that provide information
pronounced endomorphic characteristics in girls comparatbout public health, nutrition, hygiene, and growth and
to boys can be explained by hormonal differences, genetievelopment conditions is essential. Such research will
factors, or age-related developmental processes (Hebbelifigkilitate more practical applications and improve human
et al, 1995). Kabakci & Yucel (2016) noted thatwell-being. However, it is important to note that further
mesomorphic characteristics are predominant in girls suitadlvanced studies are necessary to enhance the
for ballet, while endomorphic characteristics are dominagteneralizability of these findings and obtain more
in those not suited for ballet. comprehensive results.

Based on the study findings, it was observed th&(CKNOWLEDGMENTS
endomorphy values were statistically higher in girls aged 8,
9, and 10 compared to boys. This suggests that endomorphy  This research was supported by the Olympic Sports
criteria, such as body fat percentage and general roundnéisgctorate of the Kyrgyz Ministry of Sports and the Turkish
may vary based on sex. The results suggest that girls migldoperation and Coordination Agency (TIKA) Bishkek
have more body fat compared to boys, or that sex-specifiordinator. We would like to express our gratitude to the
metabolic differences could influence endomorphy valuésstitution staff who supported us at every stage of this
(Smith & Jones, 2022; Brown, 2023). The similar values gfrocess.
ectomorphy and mesomorphy characteristics across all age
groups in both girls and boys highlight the effect of agddZHANUZAKOV, K.; DEMIRHAN, B.;
related developmental processes on these characterisB&&RAKDAR, A.; ISIK, O.; ABDYRAKHMANOVA,
(Rahmawati & Hastuti, 2021). The observed sex differenc& & GERI, S. Impacto de los factores de sexo y edad en
in endomorphy and the similarities in ectomorphy anls caracteristicas morfol6gicas de los nifios: un estudio de
mesomorphy suggest that morphological characteristics azaso de Kirguistarint. J. Morphol., 43(1)141-147, 2025.
reflect both genetic and environmental factors influencing
sex differences (Wells, 2003). RESUMEN: Este estudio tuvo como objetivo

investigar los efectos del sexo y la edad en las caracteristicas

The differences in endomorphy values among boygmjorfoldgicas de los nifios kirguisos. La investigacion se llevo
particularly between ages 10 and 8 and 9, suggest tlatabo en 55 escuelas primarias en las regiones de Bishkek
features like body fat percentage and roundness may chaggeéhuy, e incluyé a nifios y nifias de 8 (n = 1215), 9 (n =
with age. This indicates how hormonal and developmenta11) y 10 (n = 879) afios. Un total de 3315 nifios
changes affect endomorphy values (Lizanal., 2018). The participaron, incluidos 1662 nifios y 1653 nifias, como parte
noticeable differences in ectomorphy values between agis un proyecto de deteccion de talentos respaldado por el
8 and 9 and 10 suggest that subtle changes in boldynisterio de Deportes y el Ministerio de Educacion de
composition become more pronounced with age, and thH&tguistan. El estudio evalué varias caracteristicas, incluidas
ectomorphic characteristics may be more prominent ias mediciones antropométricas, para analizar las diferencias
younger ages (Malacket al., 2015). Differences in en funcién de la edad y el sexo. Se observaron diferencias
mesomorphy values between ages 8 and 10 refleggnificativas en la altura y el peso corporal en todos los
developmental changes in muscle structure and how thegapos de edad para ambos sexos (p < 0,05). Para las nifias,
are influenced by physical activities and genetic factotes valores de IMC mostraron una variacion significativa
(Miller et al, 2015). However, the lack of differencesentre los grupos de edad (p < 0,01). Los porcentajes de grasa
between 8 years and other age groups suggests thatporal también revelaron diferencias significativas entre
mesomorphic characteristics might remain stable duridgs edades de 8y 10 afios (p < 0,05), aungue no se observaron

certain developmental periods. diferencias significativas entre otros grupos de edad. Si bien
no hubo diferencias notables en los valores de mesomorfia
CONCLUSIONS entre ambos sexos, se encontraron diferencias significativas

en los valores de endomorfia (p < 0,01) y ectomorfia (p <
In conclusion, these findings provide valuable dat@,05). Especificamente, las nifias de 8, 9 y 10 afios tuvieron
for evaluating the morphological characteristics of childremalores de endomorfia mas altos en comparacion con los
according to sex and age factors. The results of this studifios (p < 0,01). Las caracteristicas de ectomorfia y
contribute to understanding the physical developmentesomorfia fueron similares en todos los grupos de edad
processes and sex differences among children, which gaara ambos sexos. Aunque no hubo diferencias significativas
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