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Annotation. The purpose of this study is to examine features of the respiratory system function 

in young people from different regions of Russia. The study involved 110 boys and 114 girls  

of working age who were divided in 4 groups: 1 group – boys from European North of Russia 

(n=50), 2 group – boys from the Central Russia (n=60), 3 group – girls from the European North 

(n=51), 4 group – girls from the Central Russia (n=63). The study on the external respiration 

function was made with spirography methods during winter in healthy people who live constantly 

in their region. The higher indicators of lung capacity and respiratory volume were found in boys 

and girls from the Central Russia compared to students from the North. The discovered differ-

ences between 1 and 2, 3 and 4 groups show that during winter, young people from the Central 

Russia, without taking into account gender differences, have the respiratory system that is on 

higher level of adaptive reserves. It is possible that lower results obtained from the test subjects 

who live in the European North are connected to the time of examination according to the external 

respiration indicators. During winter, negative temperature behavior is registered in the European 

North regions. The external respiration system of people from the North, as a response to low 

temperature effect, is described with activation of defense mechanisms, in our case – a significant 

decrease in the respiratory volume. 
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Introduction. The studies of many authors 

prove that health depends significantly on cli-

mate and geographical conditions of the 

environment [1-2]. Living in conditionally un-

favorable climate conditions negatively 

influences physiological and morphological 

processes that occur in a human body, provok-

ing stress of compensatory and adaptive 

mechanisms. Russia is considered as one of the 

coldest countries in the world. Many territories 

are unfavorable for constant residence, and they 

include the European North conditions [3]. 

The external respiration system, due to its 

location, primarily suffers from negative envi-

ronmental factors, in the northern region in 

particular – from negative temperatures.  

It is shown that respiratory diseases take the 

first place in the northern regions of Russia  

[4-7]. Special attention must be paid to health 

of children and youth as an important compo-

nent of our country’s well-being and 

preservation of working-age population. 

Therefore, the purpose of our study is and 

examination of features of the respiratory 

system function in young people from different 

regions of Russia.  

Methods and organization. We have  

examined 110 boys and 114 girls of working 

age who were divided in following groups: 1 

group – boys from European North of Russia 

(n=50), 2 group – boys from the Central Russia 

(n=60), 3 group – girls from the European 

North (n=51), 4 group – girls from the Central 

Russia (n=63). The study was carried out  

during December-February with healthy peo-

ple: 1 group (age – 20.72±1.8 years) and 2 

group (age – 18.54±1.3 years), 3 group (age – 

20.54±1.7 years) and 4 group (age – 18.74±1.2 

years), who constantly live in their region. All 

test subjects were healthy, included in the main 

medical group, did not have chronic diseases 

and were not under regular check-up of cardiol-

ogist or pulmonologist. In order to define the 

functional ability of the external respiration  

system we used the Spiro-Spectrum spirometer 
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(SSP TU64-1-2267-77) made by Neurosoft.  

At the beginning, we measured anthropometric 

indicators (body length and mass) according to 

generally accepted methods. According to these 

indicators, there were no statistically significant 

differences between boys and girls: 1 group: 

body length – 180.10±7.21 cm, body mass – 

71.11±1.62 kg; 2 group: body length – 

178.73±7.0 cm, body mass – 69.56±1.93 kg; 3 

group: body length – 164.96±5.51 cm, body 

mass – 56.72±4.92 kg; 4 group: body length – 

166.11±4.90 cm, body mass – 57.10±3.12 kg.  

The results were processed with the 

STATISTICA 11.0 software package. The nor-

mality of distribution was checked according to 

the Shapiro-Wilk test (n≤50). We have found 

that the parameters do not obey the law of nor-

mal distribution. The statistically significant 

differences between the indicators were identi-

fied with the Mann-Whitney test with the 

Bonferroni correction. The significance level – 

p<0.05-0.001. 

Results and discussion. One of the most 

simple and informative indicators is lung  

capacity (LC) which is directly dependent on 

body length and mass, gender, strength of  

respiratory muscles, bronchi patency and fit-

ness. The conducted analysis of external 

respiration parameters has revealed that the LC 

indicator in young boys and girls from the  

Central Russia was significantly higher by 11% 

(р<0.01) (fig. 1) and 7% (р<0.05) (fig. 2)  

respectively compared to people from the 

North. It is known that the LC shows the func-

tional state as well as aerobic capabilities of the 

external respiration system [8], the lower LC in 

northern youth may indicate a decrease in these 

parameters. 

It is also known that the LV includes fol-

lowing volume characteristics: inspiratory 

reserve volume (IRV), expiratory reserve  

volume (ERV) and respiratory volume (RV). 

When comparing the IRV and ERV, we have 

found that there were no significant differences 

between young boys from the North and young 

boys from the Central Russia. The same dynam-

ics are found in the girls’ group. These 

parameters were within the age standard in all 

groups. 

However, during the analysis of results, we 

have discovered that there are significant  

dynamics in the RV indicators. Thus, the RV 

values in residents of the Central Russia are 

substantially higher, regardless of gender char-

acteristics. The RV values in young men from 

the Central Russia is higher by 26% compared 

to young boys from the European North. The 

girls have the same, though the less pronounced 

dynamics – the RV indicator was higher by 

19% (р<0.001).

 
Fig. 1. External respiration indicators in young boys from different regions of Russia 

 

Note: differences between the indicators of young boys from different regions: * – р≤0.05; ** – 

р≤0.01; *** – р≤0.001 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

LC IRV ERV RV

**

***

ml

Group 1 Group 2



RUSSIAN JOURNAL OF  

SPORTS SCIENCE 

2022, Vol. 1 (4) 

              

 

 

 
Fig. 2. External respiration indicators in young girls from different regions of Russia 

 

Note: differences between the indicators of young girls from different regions: * – р≤0.05; ** – 

р≤0.01; *** – р≤0.001 

 

The study of children of different age from 

the Khanty-Mansijsk Autonomous Okrug – 

Yugra demonstrated that all 9-11-year old chil-

dren have the RV average values that are up to 

more than 2 times higher than the age norm, 

which may indicate an increased number of 

functioning alveoli [9]. Moreover, according to 

the data from other studies, among people who 

constantly live in low temperature conditions, a 

decreased RV indicator may be an adaptive 

mechanism due to the reflex decrease in the in-

hale depth to optimize function of the 

respiratory system. This process is related to 

limitations in the inhale depth and automatic in-

crease of the respiration rate. It strengthens 

rarefication of breathe air in the respiratory de-

partments which contributes to temperature 

stabilization in alveoli. Stimulation if decrease 

in the RV among northern population may oc-

cur due to the growth of bronchial 

resistance/inhibiting action of the respiratory 

muscles [10]. 

Conclusion. Therefore, the conducted 

comparative analysis in the external respiration 

indicators among the European North and Cen-

tral Russia residents indicates a higher level of 

adaptive reserves of the respiration system in 

young people from the Central Russia, regard-

less gender characteristics. The substantial 

increase of LV reserves occurs due to more sig-

nificant RV indicators identified among  

students living in more southern regions. These 

differences are possibly related to the examina-

tion time (February), when the significant 

temperature decrease occurs in the European 

North regions, while higher temperatures are 

typical for the Central Russia. It is the cold  

factor that the external respiration of the  

northern population reflectively reacts to,  

automatically activating defense mechanisms 

that provide preservation of the internal home-

ostasis but also cause stress of the respiratory 

system [2, 8, 11].      
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