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ABSTRACT 

 
The comparative statistical analysis of the physical development parameters among schoolchildren 

residing at the Central and Northern Kazakhstan has been presented in this article. The obtained results 
allowed to find out authentic regional differences on some anthropometric indicators. It has been found that 
irrespective of nationality and residence area girls’ body length at the age of 12 years is authentically higher 
than those of boys, and since 14 years boys’ body length is authentically higher than the height of the girls. 
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INTRODUCTION 
 

The level of physical development is one of the most informative integrated criteria of child health, 
especially in periods of growth and development, as well as an indicator of children's health of the population 
responsive to the impact of socio-hygienic and ecological environmental factors [1,4,6,10,12,13]. Growth and 
physical development of specific children populations may vary considerably depending on the ethnic 
composition of the population, living conditions and way of life. [3,5,8, 16, 17] 
 

The importance of dynamic observation over the levels and the harmony of physical development of 
the child population is also due to the fact that it allows to allocate groups of risk of health problems 
development in proper time, to carry out thorough investigations in proper time and to develop preventive 
measures[15]. Investigations of children’s physical development among big children populations residing at a 
particular area allow to study regional peculiarities of children's health in order to determine the priority 
factors of public health formation and adoption of adequate management decisions to strengthen it and to 
increase life span [2,7,9,11]. 
 
The objective of the study is the study and comparative analysis of the somatometric indicators of 
schoolchildren residing at the Northern and Central Kazakhstan. 
 

MATERIALS AND RESEARCH METHODS 
 

The research object were children and adolescents aged 6 to 17 years–students of 1-11 grades of 
secondary educational institutions of urban and rural areas in the Central and Northern Kazakhstan. Healthy 
children and adolescents in the amount of 11 580 people we involved in the study. Informed consent from 
children or their parents for involvement was obtained prior to the commencement of the research.  
 
All subjects were divided into 12 age groups with their further separation by gender and nationality. Children 
were divided into "Kazakh" and "Russian" nationality conditional groups. 
 

Students of the Kazakh nationality amounted to 52.5% of overall surveyed ones, Russian nationality - 
47.5%, Kazakh nationality boys were 2940 persons, girls were 2869 people, boys of Russian nationality were 
2887 people, and girls of Russian nationality were 2884 people. The proportion of boys among overall surveyed 
ones was 50.5%; the proportion of girls was 49.5%. 
 

The study of children physical development indicators included measurement of body length, body 
weight and chest circumference with traditional methods in accordance with the requirements to 
arrangement and conduction of such studies. 
 

Statistical analysis was performed using Microsoft Office Excel 2007. We used the methods of 
variation statistics with the definition of weighted arithmetic mean (M), standard deviation, error-weighted 
arithmetic mean (m), coefficient of variation (C). 
 

RESULTS AND DISCUSSION 
 

Comparing the body length of Kazakh boys from the Central and Northern Kazakhstan, it was stated 
that 6-year-old Kazakh boys from the Central Kazakhstan are authentically higher than their peers from the 
Northern Kazakhstan(119.87 cm and 115.4 cm, respectively; p <0.001). 
 

7- (122.13 cm; p <0.001), 8- (128.08 cm; p <0.001) and 15- (166.88 cm; p <0.001) aged Northern 
Kazakhstan Kazakh boy’s body length is authentically higher than the length of the same aged Kazakhs boy’s 
body in the Central Kazakhstan(7 years -120.12cm,8 years-125.9cm;15 years-162.76cm). 
 

It was found that the body weight of Northern Kazakhstan Kazakh nationality boys is 
authenticallymore than the body weight of Central Kazakhstan Russian boys at the age of 6 (22.41 kg and 
21.48 kg, respectively; p <0.05) 7 (24.62 kg and 22.67 kg, respectively; p < 0.001), 8 (26 85 kg and 25.68 kg, 
respectively; p <0.01), 9 (31.1 kg and 29.42 kg, respectively; p <0.05) and 12 years (40.81 kg and 39.07 kg, 
respectively; p <0.05). 
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The chest circumference of the Central Kazakhstan boys is authentically wider than the chest 

circumference of the Northern Kazakhstan boys at the age of 6(57.58 cm and55.92cm, respectively; p <0.01) 
8(64.2cm and62.19 cm, respectively; p <0.001), 9(65.06cm and63.56cm, respectively; p <0.01) 10(69.18 cm 
and65.9cm, respectively; p <0.001), 11(70.47 cm and68.16cm, respectively; p <0.01) and 16(83.76 cm 
and82.35cm, respectively; p <0.05) years old(Figure 1). 

 

 
* - р<0,05; ** - р<0,01; *** - р<0,001 

 
Figure 1 - Average values of the chest circumference (cm) of school-age boys of Kazakh nationality from the Central and 

Northern Kazakhstan 

 
Body length of the Central Kazakhstan girls is authentically higher than the body length of the 

Northern Kazakhstan girls at the age of 9 (131.73 cm and 130.14 cm, respectively: p<0.05). At the age of 13 
body length of the Northern Kazakhstan girls of Kazakh nationality (156.21 cm) is authentically higher (p<0.05) 
than the body length of the Central Kazakhstan girls (154.37 cm).  
 

Body weight of the Northern Kazakhstan girls of Kazakh nationality is authentically more than the 
body weight of the Central Kazakhstan girls at the age of 6 (21.72 kg and 18.82 kg, respectively; p<0.001), 7 
(23.78 kg and 22.86 kg, respectively; p<0.05) and 8 (26.04 kg and 24.23 kg, respectively; p<0.001) years. It 
should be noted that BW of 17-year-old girls of Kazakh nationality from the Central Kazakhstan (57.78 kg) is 
authentically more (p<0.01) of BW of their peers from the Northern Kazakhstan (55.82 kg).  
 

 
* - р<0,05; *** - р<0,001 

 
Figure 2: Average values of chest circumference (cm) of school-age girls of Kazakh nationality from the Central and 

Northern Kazakhstan 
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Chest of 6- (57.41 cm; p<0.01), 9- (63.34 cm; p<0.05), 16- (83.24 cm; p<0.05) and 17- (84.26 cm; 
p<0.001) year-old girls of Kazakh nationality from the Central Kazakhstan is authentically wider than the CC of 
the Northern Kazakhstan girls of the same age (6 years old – 55.53 cm; 9 years old – 62 cm; 16 years old – 
81.53 cm; 17 years old – 81.13 cm) (Figure 2).  
 

Comparing body length of Russian boys from the Central and Northern Kazakhstan, it was stated that 
6- (122.85 cm and 119.75 cm, respectively; p<0.001), 16- (174.2 cm and 171.75 cm, respectively; p<0.01) and 
17-year-old (177.09 cm and 173.36 cm, respectively: p<0.001) boys of Russian nationality from the Northern 
Kazakhstan are authentically higher than their peers from the Central Kazakhstan. But boys at the age of 9 and 
10 years from the Central Kazakhstan are authentically higher than the boys from the Northern Kazakhstan (9 
years old – 134.74 cm and 132.24 cm, respectively; p<0.01; 10 years old – 139.39 cm and 132.24 cm, 
respectively; p<0.01) (Figure 3).  
 

 
* - р<0,05; ** - р<0,01; *** - р<0,001 

 
Figure 3: Average values of body length (cm) of school-age boys of Russian nationality from the Central and Northern 

Kazakhstan 

 
BW of Russian boys from the Northern Kazakhstan at the age of 7 (24.69 kg; p<0.01), 16 (61.78 kg; 

p<0.05) and 17 (67.57 kg: p<0.01) years are authentically more than the BW of Russian boys from the Central 
Kazakhstan (7 years – 23.42 kg; 16 years – 59.43 kg; 17 years – 64.79 kg).  
 

Comparing CC of Russian boys from the Central and Northern Kazakhstan, it was stated that in the 6- 
(58.79 cm; p<0.001), 9- (66.07 cm; p<0.001), 10- (67.88 cm; p<0.01) and 17-years (88.22 cm; p<0.001) periods 
chest of Central Kazakhstan boys is authentically wider than the boys from the Northern Kazakhstan (6 yeas – 
56.21 cm; 9 years – 63.06 cm; 10 years – 66.42 cm; 17 cm – 85.34 cm) (Figure 4).  
 

Comparing body length of Russian schoolgirls from the Central and Northern Kazakhstan, authentic 
differences were also found. Girls from the Central Kazakhstan at the age of 6 are authentically higher than the 
girls of the Northern Kazakhstan (118.75 cm and 117.1 cm, respectively: p<0.05).  
 

BW of 6-year-old girls of Russian nationality from the Central Kazakhstan is authentically more 
(p<0.001) than BW of their peers from the Northern Kazakhstan (21.85 kg and 20.06 kg, respectively). At the 
age of 7 (24.05 kg: p<0.05) and 9 (29.58 kg; and p<0.05) years BW of Russian girls from the Northern 
Kazakhstan is more than BW of girls from the Central Kazakhstan (7 years – 22.74 kg; 9 years – 28.02 kg).  
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* - р<0,05; ** - р<0,01; *** - р<0,001 

 
Figure 4: Average values of chest circumference (cm) of school-age boys of Russian nationality from the Central and 

Northern Kazakhstan 

 
CC values of Russian girls from the Central Kazakhstan at the age of 6 (59.65 cm; p<0.001), 7 (59.06 

cm; p<0.01), 9 (63.31 cm; p<0.05), 10 (67.28 cm; p<0.05) and 15 years (83.35 cm; p<0.01) are authentically 
more than the CC values of Northern Kazakhstan girls of the same age (6 years – 55.73 cm; 7 years – 57.69 cm; 
9 years – 61.81 cm; 10 years – 65.53 cm; 15 years – 81.44 cm) (Figure 5).  
 

 
* - р<0,05; ** - р<0,01; *** - р<0,001 

 
Figure 5: Average values of chest circumference (cm) of the school-age girls of Russian nationality  

 
CONCLUSIONS 

 
1. Analysis of schoolchildren anthropometric research results showed that children of junior and 

secondary school age from the Central Kazakhstan have values of body length and chest circumference 
authentically increasing values of these indicators at the children residing at the Northern Kazakhstan 
regardless the nationality. At the same time, body weight of junior and secondary school aged children 
from the Northern Kazakhstan prevails over the body weight of children residing in the Central 
Kazakhstan.  
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2. Values of body length and weight of Russian nationality of 16-17 years old residing in the Central 
Kazakhstan are authentically lower than the values of the same indicators of their peers from the 
Northern Kazakhstan. And anthropometric data of Kazakh girls of 16-17 years old from the Central 
Kazakhstan exceed the data of their peers residing at the Northern Kazakhstan.  

3. Russian girls of 6 years old residing at the Central Kazakhstan outperform their peers from the Northern 
Kazakhstan on all the studied somatometric parameters.  

4. Irrespective of the nationality and residence area, body length of the girls at the age of 12 years is 
authentically higher than those of the boys, and since 14 years old and in the consequent years, boys’ 
body length authentically increases girls’ height.  
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