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Introduction. Physical development is an integral indicator that determines the state of health of a growing young organism 

[5, 7]. The physical development of children is one of the main criteria for their health. The growth and development of a child’s 

body will largely depend on genetic and environmental factors (for example, pollution of the environment with chemicals for many 

years). In the Southern Aral Sea region, atmospheric air pollution (dust and salt storms), severe salinization of soils and drinking 

water, desertification of most of the territory of the region, the residual content of pesticides in the environment (water, soil, air, 

food) negatively affected the health of the population [15]. Therefore, it is necessary to monitor the health of the population. The 

study of the patterns of physical development of children and adolescents living in the Aral Sea region is relevant due to the 

unfavorable environmental situation in this region [11]. 

The purpose of this work is to study the level of physical development of primary school-age girls living in the Republic of 

Karakalpakstan (Southern Aral Sea region). 

Materials and methods: in the course of our study conducted in 2021 at the general education school №38 in the city of 

Nukus of the Republic of Karakalpakstan, an somatometric survey of 96 girls of different ages (7-11 years) was conducted. Among 

them: 17 - 7-year-olds, 18 - 8-year-olds, 20 - 9-year-olds, 21 - 10-year-olds and 20 - 11-year-old girls. The ethnic composition of 

girls of all ages surveyed was as follows: 70.18% Karakalpaks, 25.46% Kazakhs and 4.36% Uzbeks. 

The following parameters of body structure were determined by the generally accepted method: 1. Body weight was measured 

on electronic medical scales with a measuring accuracy of up to 100 g, depending on the weight. 2. The height was evaluated using 

the height meter MM 045 with a measurement accuracy of up to 5 mm. 3. The circumference of the chest was measured by means 

of anthropometric tape. 

Results and their discussion. Indicators of height and body weight - serve as the basis for assessing the level of physical 

development of the child population and the essential features of its morphofunctional state throughout life [4].  

Body length is the main sign of heredity in children and indicates the speed of growth processes, is the most stable indicator 

characterizing the state of plastic processes in the body [14]. In children of primary school age, height is one of the most important 

criteria of somatic maturity and is the basis for the correct assessment of body weight and chest circumference. Body weight reflects 

the degree of development of skeletal and muscular systems (internal organs, subcutaneous fat) and changes rapidly under the 

influence of exogenous factors. The chest circumference index characterizes the volume of the body, the development of the muscles 

of the chest and back, as well as the functional state of the organs of the thoracic cavity [6, 8]. 

According to the analysis of the results obtained, with increasing age in the studied groups of children, the length of growth 

also increases. In the transition interval from 7 to 8 years, the growth of girls (124.7 ±1.03 and 130.4± 1.47 cm, respectively) reached 

the highest level (+5.7 cm), and in the transition interval from 10 to 11 years (135.2 ± 1.32 and 142.8± 2.07 cm, respectively) - the 

highest level (+7.6 cm). In the interval from 9 to 10 years, the growth of girls remained almost unchanged (Table 1). 

 

 

 

 

1. Anthropometric characteristics of the body structure in girls of different ages 
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Indicators 
7 years 

(M±m) 

8 years 

(M±m) 

9 years 

(M±m) 

10 years 

(M±m) 

11 years 

(M±m) 

Height length, сm 124,7±1,03 130,4±1,47 134,4±1,36 135,2±1,32 142,8±2,07 

Body weight, kg 24,6±1,21 26,6±1,30 30,6±1,94 30,4±1,40 34,5±1,72 

Chest 

circumference, cm 
60,7±1,29 64,2±1,66 65,2±2,03 66,3±1,23 69,9±1,43 

The same situation was observed with body weight, i.e. in the interval between the transition from 8 to 9 years and from 10 

to 11 years, body weight (26.6±1.30 - 30.6± 1.94 kg and 30.4±1.40 - 34.5± 1.72 kg, respectively) increased by +4 kg. At the age of 

7-8 years, body weight (124.7 ± 1.03 and 130.4 ± 1.47 cm, respectively) increased by +2 kg. However, no changes in body weight 

were observed at the age of 9-10 years (Fig. 1). 

The following results were obtained along the chest circumference, i.e. an increase of +3.5 cm in the transition interval from 

7 to 8 years and from 10 to 11 years (60.7± 1.29 - 64.2± 1.66 cm and 66.3±1.23 - 69.9± 1.43 cm, respectively). In other age periods, 

the height was +1 cm. 
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Figure 1. Variations in height and body weight in girls of different ages 

In the 60s of the XX century, as a result of a sharp reduction in the amount of water discharged into the Aral Sea, an 

unfavorable ecological crisis arose in the territory. The disturbance of the water balance in the region also affected the composition 

and quality of drinking water. Drinking water is one of the environmental factors that has a complex anthropogenic impact on the 

human body. The quality of underground and surface water sources in the habitat is one of the important characteristics of health. 

Drinking water can also be a source of toxic substances that enter the human body. For example, chlorination is widely used in most 

countries to purify drinking water from bacteria and microorganisms in general. Organochlorine compounds are formed during the 

chlorination of drinking water in water supply facilities. In the process of chlorination of tap water, the composition of drinking 

water includes not only chlorine, but also other organochlorine compounds (chloroform, carbon tetrachloride, 1,2-dichloroethane, 

etc.), which have high toxic properties and have a negative impact on human health.) also falls [1]. In general, water pollutants 

include: acids and alkalis, household waste, fertilizers, food residues, various gases, heavy metals, organic toxic waste, pathogenic 

microorganisms and pesticides. The dirty substances contained in the water not only remain in the water, but also get into the soil 
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and get into plants, vegetables and fruits through the soil. Animals also drink this polluted water, and harmful waste gets into the 

animals’ body. The above circumstances have a negative impact on the sustainability of food products [12]. 

According to research, excessive amounts of Cl and Na, insufficient amounts of Ca and Mg were found in the hair follicles 

of children aged 3 to 16 years living in the Republic of Karakalpakstan [9]. This led to negative changes in the functional 

characteristics of the cardiovascular system in children. In another study, the presence of correlations between diseases (mental 

disorders, diseases of the digestive system, diseases of the urinary organs) with microelements harmful to human health contained 

in drinking water was established [3]. 

Atmospheric air occupies a leading place in the intake of toxic substances into the human body. Polluted air primarily damages 

the lungs. Inhalation of such air (SO2, NO) leads to acute and chronic respiratory diseases. The author [5] believes that the 

anthropometric indicators of physical development of children depend on the degree of chemical pollution of the atmospheric air of 

their place of residence. This relationship has sex differences. That is, boys living in an area with polluted atmospheric air had a 

decrease in all anthropometric indicators of physical development, and girls had a decrease in body weight and chest circumference. 

Living in areas with high air pollution leads to asthenization of the structure of the girl’s body. 

In addition, the increased content of heavy metals (Pb, Hg, Cu, Al, Cd, etc.) in the environment is also extremely dangerous. 

Pb has a toxic effect on the female and child’s body, including disrupts the reproductive function in women, leads to the development 

of various pathological conditions during pregnancy. There are cases of premature birth, disorders in the health of the fetus and the 

newborn baby. According to the conducted studies, it was found that there are negative correlations between the growth of Pb and 

anthropometric indicators in the blood of schoolchildren and, in particular, the growth of [10], as well as the length of legs and arms 

[13]. 

The Southern Aral Sea region is based on agriculture, and cotton is grown in many areas of the region. In order to obtain high 

yields from cotton fields and protect other crops from pests, chemical agents and pesticides were used. The high use of pesticides in 

agriculture leads to contamination of soil, reservoirs, vegetation and eventually gets into the body of animals and humans. It has 

been established that the alimentary (nutritious) way is the entry into the human body of persistent pesticides from the environment 

in 95% of cases through food, in 4.7% - through water and in 0.3% - with atmospheric air through the respiratory tract and in very 

small quantities through the skin [2]. 

The consequences of anthropogenic pollution may be asymptomatic, but they affect the early onset of the aging process and 

a reduction in human life expectancy. These effects lead not only to a slowdown in the growth and development of the body, but 

also to the occurrence of diseases such as nephritis, inflammatory diseases of the stomach and duodenum, bronchial asthma, 

cholelithiasis, chronic bronchitis, coronary heart disease, hypertension, anemia, skin diseases and diseases of the digestive system, 

sometimes oncological diseases, cervical erosion in women. 

Conclusion. The development of anthropometric standards typical for the region in the Aral Sea region is one of the urgent 

tasks today. In this paper, an attempt was made to analyze the somatometric indicators of primary school-age girls. Of the main 

somatometric indicators, the height of girls aged 7 to 11 years was 18.1 cm (from 124.7 to 142.8 cm), body weight-9.9 kg (from 24.6 

kg to 34.5 kg), and chest circumference - 9.2 cm (from 60.7 to 69.9 cm). 
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