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PATTERNS OF MORPHOMETRIC STATUS FORMATION IN ADOLESCENTS AGED 13–
16 YEARS UNDER MODERN CONDITIONS (LITERATURE REVIEW)

N.Hamidova, D.I.Sadikova
Andijan State Medical Institute, Andijan, Uzbekistan

Abstract. Adolescence is one of the most dynamic periods of human postnatal ontogenesis,
characterized by intensive body growth, hormonal restructuring, and significant changes in
morphometric parameters. Anthropometric characteristics reflect not only individual features of
growth and development but also serve as objective indicators of the health status of the pediatric
population. The study of morphometric indicators in adolescents makes it possible to assess the level
of physical development, identify regional growth characteristics, determine the influence of
environmental factors, and develop normative criteria for evaluating the health status of the younger
generation.
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Introduction. The study of morphometric indicators in children and adolescents is one of the
most important tasks of modern developmental anatomy, anthropology, and pediatrics.
Anthropometric characteristics reflect not only individual features of growth and development but also
serve as objective indicators of the health status of the pediatric population [1, 5, 11, 12, 19, 24]. In
recent decades, special attention has been paid to investigating age-related changes in the physical
development of adolescents, as this period is characterized by the most intensive processes of growth,
morphological restructuring, and reproductive system maturation [2, 6, 9, 10, 11].

Aim of the study: To conduct a retrospective analysis of the literature data on the patterns of
morphometric status formation in adolescents aged 13–16 years under modern conditions.

Discussion. The importance of studying morphometric parameters stems from the fact that
human growth and development are influenced by a wide range of factors. Among the most significant
are heredity, sex, nutritional status, level of physical activity, socioeconomic conditions, climatic and
geographical characteristics of the region of residence, environmental conditions, and ethnic
background [4, 6, 12, 14, 20, 23, 26]. Even within the same country, anthropometric characteristics of
children may differ considerably depending on climatic conditions, altitude above sea level, degree of
urbanization, and lifestyle patterns.

Numerous studies have demonstrated that children living in different geographical regions differ
in body height, body weight, chest circumference, body proportions, and rates of biological maturation
[3, 8, 16, 19, 24, 25]. Therefore, the use of universal standards for physical development assessment
does not always provide an objective evaluation of the morphofunctional status of adolescents in a
specific region. Consequently, regular regional anthropometric surveys and the development of local
reference standards are necessary.

Particular interest is focused on adolescents aged 13–16 years, a period characterized by
pronounced changes in morphometric parameters due to intensive growth and hormonal restructuring.
During this stage, significant increases in body height and weight occur, body proportions change,
sexual dimorphism becomes more apparent, and the main somatotypological characteristics are
established [1, 4, 5, 7, 17, 19].

Morphometry comprises a set of methods for the quantitative assessment of the dimensions and
proportions of the human body.
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Body height is one of the most informative indicators of physical development. Between the
ages of 13 and 16 years, the maximum intensity of linear growth is observed. The average annual
increase in body height may reach 5–10 cm. In girls, the growth spurt begins earlier and usually
reaches its peak between 11 and 13 years of age. By 15–16 years, growth velocity gradually declines.
In boys, the peak growth period generally occurs between 13 and 15 years, and therefore by the age of
15–16 years they begin to surpass girls in body height [2, 6, 8, 9, 10, 26].

Numerous studies indicate that during this age period there is a marked increase in lower limb
length, resulting in temporary disproportions in body build and alterations in physical development
indices [1, 4, 5, 7, 17, 19].

Body weight reflects not only growth processes but also metabolic characteristics, nutritional
status, and levels of physical activity. During puberty, a rapid increase in body weight is observed. In
boys, weight gain is primarily associated with the development of muscle tissue and enlargement of
the skeletal system. In girls, the accumulation of adipose tissue, related to hormonal changes, plays a
substantial role.

The average annual body weight gain in adolescents ranges from 3 to 7 kg; however, these
values may vary considerably depending on individual developmental characteristics [3, 5, 8, 16, 19].

Changes in transverse body dimensions represent an important criterion of sexual dimorphism.
In adolescent boys, active expansion of the shoulder girdle occurs, leading to the formation of a
characteristic male body type with shoulder dimensions exceeding pelvic dimensions. In girls, a more
pronounced increase in pelvic width is observed, reflecting the body's preparation for future
reproductive functions.

One of the most widely used integral indicators is the Body Mass Index (BMI), which is applied
to assess the relationship between body weight and height [2, 6, 9, 10, 11, 12]. During adolescence,
BMI values may change substantially due to intensive growth processes; therefore, age- and sex-
specific reference standards are required for interpretation. Monitoring this parameter is essential for
the early detection of overweight and obesity, the prevalence of which has increased significantly
worldwide in recent decades.

Contemporary studies also emphasize the need to develop regional standards of physical
development, as universal references do not always adequately reflect the characteristics of specific
populations [1, 4, 7, 15, 22, 25].

Conclusion. Adolescence between the ages of 13 and 16 years represents a critical stage of
postnatal human development characterized by intensive morphological transformations. During this
period, substantial changes occur in body height, body weight, chest circumference, trunk and limb
proportions, and pronounced sex-related differences in body structure become established.

Morphometric studies provide an objective means of assessing the level of physical development
in adolescents, identifying age- and sex-related growth characteristics, determining the influence of
environmental factors, and developing regional reference standards. Contemporary evidence indicates
the need for further investigation of the patterns of physical development in adolescents under
changing social and environmental conditions, which is of great importance for preserving and
promoting the health of future generations.
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