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 Abstract 

Background: Functional parameters of the respiratory system, the level of fatty tissue and 
connected with it the weight/growth index constitute important information attesting 
health condition of the population. The purpose of the study is to compare somatic 
features and determine the degree of correlation between these features taking into 
consideration different ecological conditions of the place of residence. 

Material/Methods: A total of 114 children aged 13 (56 boys) and 12 (58 girls), representatives of the 
urban and country school population participated in the research. A city school was 
represented by a group of 30 boys and 27 girls. 26 boys and 31 girls were 
representatives of a village school. Research on physical development concerned 
body height and weight, thickness of the fatty tissue and functional parameters of the 
respiratory system. 
The arithmetic mean and standard deviation were assessed. The importance of 
difference of the arithmetic means in town and village groups of both sexes was 
tested by the Student t-test, and the correlation coefficient was assessed. The level of 
significance alpha = 0.05 was accepted. The assessment was made by means of 
Statistica 9 programme. The tests were taken in spring 2008. 

Results: Research findings present significant relationships between the thickness of the fatty 
tissue and the body mass. The relationships between the remaining somatic features, 
for example lung ventilation parameters, are less essential. 

Conclusions: The assumption that the place of residence and associated with it different ecological 
conditions influence the biological development indicators seems to be untrue with 
reference to the tested group of pupils. 
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Introduction 
Physical development and physical fitness are created under the influence of many factors 

which undergo various changes; therefore, there is a need of continuous monitoring of their both 
positive and negative effects. By development in the natural conditions we understand the process 
of changes which the matter undergoes leading to a permanent creation of new forms. The 
process of developmental changes happening in human life can be examined in the aspect of 
physical, motor or mental development. Physical or biological development means the entirety of 
irreversible biological processes taking place in the developing organism from the moment of 
conception until the moment of transforming the individual into a mature organism. Physical 
development is also a biological process influencing quantitative and qualitative changes in human 
organism as far as many factors, both exterior and interior, are concerned. Multiple tests indicated 
[1, 2, 3, 4, 5] that physical development and physical fitness are mutually interdependent, they do 
not occur in a parallel way, and their level is conditioned by the following factors: endogenous 
genetic factors – determinants of development, endogenous paragenetic factors – stimulators of 
development and exogenous factors – modifiers of development. Among the latter ones one can 
distinguish: cultural-social factors, character of the environment, the level of education, the amount 
of earnings, traditions, customs and style of life which is connected both with genetic and 
environmental conditionings. The second group of modifiers are biogeographical factors, 
connected with the place of residence: fauna, flora, climate, mineral resources and also air 
pollution, an analysis of which in the context of progress and physical fitness has been extensively 
described in literature [6–14]. 

The aim of this paper is to evaluate the respiratory system parameters and other somatic 
indicators in primary school pupils exemplified in the Pomeranian province in view of the place of 
residence. The study has been conducted on the basis of a comparative analysis of chosen 
indicators of biological development of the groups of youth of primary schools form towns and 
villages of the Pomerania region which are comparable in numbers. 

Fast and dynamic development of physical education has resulted in a continuous increase in 
the number of studies concerning this topic. By this analysis the authors intend to broaden the 
knowledge on the problem of ecological conditionings of biological development.  

 
Material and Methods 

114 children, including 56 twelve-year-old boys and 58 thirteen-year-old girls were tested. They 
are representatives of 2 primary schools from the Pomeranian region, one group is from a big town 
(Gdynia) and the other one from a village (Luzino) The town school was represented by 30 boys 
and 27 girls. As to the rural school, however, there were 26 boys and 31 girls. The tests of physical 
development in these groups included an analysis of the following parameters: body height and 
mass, fatty tissue and lung ventilation characteristics. The following research tools were applied: a 
measuring tape, medical scales, skin fold caliper Fat Tester and KoKo spirometer. Basic ventilation 
parameters were subject to statistical assessment: FVC (Forced Vital Capacity), FEV1 (Forced 
Expiratory Volume in one second), FEF 25-75% (Forced Expiratory Flow) and PERF (Peak 
Expiratory Flow Rate) as well as body height and weight, the BMI index and the sum of skin folds 
according to the British method (sum of calf and triceps fat) [15]. Thearithmetic mean and standard 
variation were assessed. The significance of difference of the arithmetic means in town and village 
groups of both sexes was tested by the Student t-test, and the correlation coefficient was 
assessed. The level of significance alpha = 0.05 was accepted. The assessment was made by 
means of Statistica 9 programme. The tests were taken in spring 2008.  

 
Results  

When elementary developmental parameters of boys and girls from both environments where 
compared, in most cases no statistically significant differences between them were stated. The 
difference between urban and rural girls’ body height was an exception (p<0.01) – Tables 1 and 2. 

Another group of parameters of biological development that underwent measurements were 
breathing indicators of lungs. The spirometric test did not indicate statistically significant 
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differences in both sexes taking into consideration different as far as ecological conditions places 
of residence (Tab. 3 and 4).  

The statistical analysis also concerned determining coefficients of correlation between all the 
analysed parameters in the case of all 4 groups subject to tests (Tables 5–8). 

 
Tab.1. Elementary indicators of biological development in urban and rural groups of boys 

Town (n=30) Village (n=26) Feature unit 
x ±s x ±s 

t 

Body height cm 155.33 8.80 150.75 9.11 1.83 
Body mass kg 44.75 10.92 44.07 11.98 0.21 
Fatty tissue mm 29.54 11.54 28.42 13.81 0.31 

 
Tab. 2. Elementary indicators of biological development in urban and rural groups of girls      **p<0.01 

Town (n=27) Village (n=31) Feature unit x ±s x ±s 
t 

Body height cm 160.17 4.94 154.73 9.20 2.25** 
Body mass kg 51.41 7.29 53.00 16.46 -0.37 
Fatty tissue mm 35.29 9.82 36.36 14.34 -0.27 

 
Tab. 3. Volume and flow values characteristic of the respiratory system in urban and rural groups of boys  

Town (n=30) Village (n=26) 
Feature  (in % of normal values) 

x ±s x ±s 
t 

FVC (%) 95.66 12.65 98.28 10.01 -0.83 
FEV1 (%) 92.37 12.48 95.42 10.21 -0.96 
FEV1/FVC (%) 103.41 6.54 103.50 6.30 -0.04 
FEF 25-75% (%) 91.20 17.54 92.78 16.29 -0.33 
PEFR (%) 74.25 12.44 69.96 13.49 1.18 

 
Tab. 4. Volume and flow values characteristic of the respiratory system in urban and rural groups of girls 

Town (n=27) Village (n=31) Feature  (in % of normal values) 
x ±s x ±s 

t 

FVC (%) 101.76 14.89 102.33 14.84 -0.12 
FEV1 (%) 92.88 9.69 96.83 13.66 -1.04 
FEV1/FVC (%) 102.00 5.66 104.96 6.43 -1.58 
FEF 25-75% (%) 92.00 9.28 96.16 17.11 -0.92 
PEFR (%) 79.17 14.37 64.60 11.63 3.78** 
 

Tab. 5. Correlation coefficient between chosen parameters of biological development in the group of boys 
from urban areas                  *p<0.05 

Feature Body 
height 

Body 
mass 

Sum of 
fat folds FVC FEV1 FEV1/F

VC 
FEF 

25 -75% PEFR 

Body height 1.00 0.72* 0.51* 0.04 -0.09 -0.16 0.06 0.06 
Body mass 0.72* 1.00 0.75* 0.25 0.06 -0.32 -0.06 0.01 
Sum of fat folds 0.51* 0.75* 1.00 -0.06 -0.10 -0.02 -0.01 -0.13 
FVC 0.04 0.25 -0.06 1.00 0.88* -0.24 0.37 0.69* 
FEV1 -0.09 0.06 -0.10 0.88* 1.00 0.23 0.71* 0.71* 
FEV1/FVC -0.16 -0.32 -0.02 -0.24 0.23 1.00 0.73* 0.03 
FEF 25-75% 0.06 -0.06 -0.01 0.37 0.71* 0.73* 1.00 0.41* 
PEFR 0.06 0.01 -0.13 0.69* 0.71* 0.03 0.41* 1.00 
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Tab. 6. Correlation coefficient between chosen parameters of biological development in the group of boys 
from rural areas                  *p<0.05 

Feature Body 
height 

Body 
mass 

Sum of 
fat folds FVC FEV1 FEV1 

/FVC 
FEF 

25-75% PEFR 

Body height 1.00 0.67* 0.41* -0.24 -0.39* -0.14 -0.05 -0.05 
Body mass 0.67* 1.00 0.83* -0.18 -0.32 -0.13 -0.05 -0.10 
Sum of fat folds 0.41* 0.83* 1.00 -0.29 -0.32 -0.01 -0.06 -0.09 
FVC -0.24 -0.18 -0.29 1.00 0.81* -0.26 0.20 0.04 
FEV1 -0.39* -0.32 -0.32 0.81* 1.00 0.34 0.68* 0.20 
FEV1/FVC -0.14 -0.13 -0.01 -0.26 0.34 1.00 0.84* 0.19 
FEF 25-75% -0.05 -0.05 -0.06 0.20 0.68* 0.84* 1.00 0.24 
PEFR -0.05 -0.10 -0.09 0.04 0.20 0.19 0.24 1.00 

 
Tab. 7. Correlation coefficient between chosen parameters of biological development in the group of girls 
from urban areas                 *p<0.05 

Feature Body 
height 

Body 
mass 

Sum of 
fat folds FVC FEV1 FEV1 

/FVC 
FEF 

25-75% PEFR 

Body height  1.00 0.55* 0.24 -0.33 -0.39 0.23 -0.31 -0.17 
Body mass 0.55* 1.00 0.50* 0.18 0.07 -0.26 -0.27 -0.15 
Sum of fat folds 0.24 0.50* 1.00 0.10 -0.07 -0.24 -0.42 0.10 
FVC -0.33 0.18 0.10 1.00 0.94* -0.79* -0.07 0.04 
FEV1 -0.39 0.07 -0.07 0.94* 1.00 -0.55* 0.21 0.23 
FEV1/FVC 0.23 -0.26 -0.24 -0.79* -0.55* 1.00 0.50 0.40 
FEF 25-75% -0.31 -0.27 -0.42 -0.07 0.21 0.50* 1.00 0.70* 
PEFR -0.17 -0.15 0.10 0.04 0.23 0.40 0.70* 1.00 

 
Tab. 8. Correlation coefficient between chosen parameters of biological development in the group of girls 
from rural areas                  *p<0.05 

Feature Body 
height 

Body 
mass 

Sum of 
fat folds FVC FEV1 FEV1 

/FVC 
FEF 

25-75% PEFR 

Body height 1.00 0.64* 0.53 -0.36 -0.50* -0.16 -0.30 -0.17 
Body mass 0.64* 1.00 0.90* -0.01 -0.05 0.01 0.04 -0.06 
Sum of fat folds 0.53* 0.90* 1.00 -0.02 -0.06 -0.01 0.02 -0.16 
FVC -0.36 -0.01 -0.02 1.00 0.90* -0.38* 0.49* 0.48* 
FEV1 -0.50* -0.05 -0.06 0.90* 1.00 0.04 0.77* 0.61* 
FEV1/FVC -0.16 0.01 -0.01 -0.38* 0.04 1.00 0.52* 0.18 
FEF 25-75% -0.30 0.04 0.02 0.49* 0.77* 0.52* 1.00 0.63* 
PEFR -0.17 -0.06 -0.16 0.48* 0.61* 0.18 0.63* 1.00 

 
Discussion 

When elementary developmental parameters of boys and girls from both environments were 
compared, in most cases no statistically significant differences between them were stated. This 
confirms numerous earlier reports [16, 17]. But according others opinion, physical development 
depends on the place of residence [18].  

In the case of height, body mass and fat tissue, boys from the city achieved slightly higher 
values than their peers from the countryside. The reverse situation occurred in the case of groups 
of girls, where advantage in two of these parameters (body mass and fat tissue) was achieved by 
girls from the countryside. In all cases, however, those differences were statistically insignificant. 
Minimum differentiation was also observed in male groups when applying measurements of body 
mass. In the case of body height, statistical difference was found only between girls from urban 
and rural environments, with advantage urban girls (p<0.01).  

Another group of parameters of biological development that was measured were breathing 
indicators of lungs, closely described in literature [19, 20, 21]. The analysis included forced vital 
capacity (FVC), forced expiratory volume during the first second of expiration (FEV1), ratio of FEV1 
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to FVC, forced expiratory flow at 25%-75% of FVC (FEF 25%-75%) and the indicator of peak 
expiratory flow rate (PEFR). The results presented in the tables constitute reference values 
resulting from the weight–height and age index specific for each tested person. The spirometric 
test did not indicate statistically significant differences in both sexes, and it was confirmed for 
children less than 14 years of age [21, 22] (with the exception of girls PEFR - p<0.01) taking into 
consideration different as far as ecological conditions places of residence. However, in the group of 
girls and boys almost all indicators were slightly better in the rural group. Earlier data analyse this 
issue in the aspect of air pollutants and show limits of fitness indicators in time of exercise in 
polluted air [23, 24]. But there is an opposite assumption when contaminants result in a kind of 
negative adaptation, and people from urban areas have better ventilation parameters [25, 26].  

Girls have represented higher values than boys in % of normal values. This fact has already 
been noticed by a Polish author [27]. Characteristic is the fact that, excluding the ratio of 
FEV1/FVC and female FVC, all the tested groups achieved results below reference values in the 
case of all parameters.  

Statistical analysis also concerned determining coefficients of correlation between all the 
analysed parameters in the case of all 4 groups subject to tests (boys from the town and village 
and girls from town and village). In all the groups essential statistical correlations were observed 
between the height and body mass and the thickness of the fatty tissue, as was the case in earlier 
research on youth from urban environment [28]. 

In the group of town and village children there was no correlation noted between body weight, 
the fatty tissue and respiratory indicators of lungs. In numerous cases a correlation between 
particular respiratory indicators was observed. In the case of boys and girls from the village, 
a correlation between body height and indicator FEV1 was indicated. A correlation between body 
height and ventilation parameters has been discovered by many authors [29, 30, 31]. Other 
researchers confirmed that body mass and fatty tissue do not correlate with parameters of the 
ventilatory system [32, 33, 34]. 

 
Conclusions 

The results of tests incline to drawing the following conclusions. The assumption that the place 
of residence and associated with it different ecological conditions influence biological development 
indicators seems to be untrue with reference to the tested group of pupils. In the tested groups only 
one essential statistical difference was determined concerning body height of town and country 
girls. Opinions established in many years that citizens of large towns prefer a sitting style of life in 
comparison to country dwellers and that there are differences in fat deposition resulting from it do 
not find confirmation in these tests. In the present studycase, these are country girls who prove to 
have a higher level of fat deposition in comparison with their city peers. Lack of any statistically 
essential differences within elementary ventilation parameters of the respiratory system makes us 
reject the assumption drawn from numerous foreign sources that the sanitary conditions of air in 
the place of residence substantially modify respiratory parameters. The tests have also indicated 
the existence of close correlations between the height, body mass and thickness of fatty tissue, but 
few relationships between these parameters and particular respiratory indicators of lungs. 
Respiratory indicators, however, frequently find themselves in close correlations, but these 
correlations are more numerous in groups of girls, which would indicate that they are conditioned 
by sex to a greater extent than the environment in which they live.  
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