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Ocena rozwoju fizycznego ucznidow zasadniczych szkot gorniczych Lubelskiego Zaglebia Weglowego
w zaleznosci od niektérych warunkéw srodowiskowych

Somatic development of a child, although genetically determined, depends also on the influence
of biogeographic and socio-economic factors of the environment. The effects of these factors popular
in the literature are seen in the differences of somatic development of children brought up in urban
and rural environments. In comparison with urban population, country children are characterized by
lower growth and body mass, delayed manifestation of sexual maturity, greater amount of incorrect
posture features, worse state of nutrition and lower index of mental development (1, 9, 12, 13, 14).
The diferences in somatic development of children were also found while comparing the size of
agglomeration and socio-professional factors determining parents’ level of education and financial
situation of the family (3, 4, 12, 15). One could also observe the improvement of somatic development
of children living in regions of quick and intensive urbanization and industrialization (9, 11, 16).

This paper aims at the evaluation of the relation between somatic develop-
ment and some environmental factors in male population of vocational mining
schools in the Lublin Coal Basin. Itis only of introductory character and may be
a starting point for further long-lasting studies aiming at the analysis of the
changes in somatic development of young population living in the Lublin Coal
Basin — a heavy industrialized area which undergoes socio-economic and
environmental changes.

* This paper is a part of the study supported by the Institute of Occupational Medicine, Lodz,
Poland (Grant No. CPBR 11.11.59).



26 A. Wojnicz, J. Tomaszewski, W. Barud, S. Ostrowski, A. Hanzlik

MATERIAL AND METHODS

The material used in this paper is only a part of the broad study performed on population of pupils
from Chetm, Lublin, Ostréw Lubelski and Piaski, who started their education in vocational mining
schools. The studies were performed in September—October 1986 and March—June 1987. The
sample group included 893 pupils, 14—17 years of age. Simple somatic features were used for
comparative analysis: height, body mass and Quetelet index meaning body mass per 1 cm of body
height. Body height was measured with anthropometer from the basis to vertex, exact to 0.5 cm. Body
mass was measured with medical scales, exact to 0.5 kg. Quetelet index was calculated after the
formula (17):

body mass (g)
body height (cm)

Centile position of body height and body mass was assigned to each boy according to the centile
net developed by Pediatric Institute of Medical Academy in Lublin for boys from the Lublin region.
At the evaluation stage, the so-called principles of narrow” (75—25 ¢) and "broad” (90—10 c)
norms were adapted. And we assumed that boys, placed in the portions below 10 or above 90 centile,
depart from the assumed norm in respect to both examined morphological features (7).

Data concerning the place of living, social background and economic conditions of the family
were determined on the grounds of a detailed questionnaire dealing with the socio-living conditions
of a pupil. The obtained results were analyzed with the use of IBM PC/XT. Arithmetic averages and
standard deviations were calculated for each group with regard to some selected environmental
conditions. r-Student test for independent variables was employed for calculating significance of
differences among average values, assuming p<0.05 as statistically significant differences.

RESULTS

The analysis of absolute values within separate channels of the centile net
revealed 53.3% of the examined sample in the limits of ”"narrow’ norm in respect
to height values and 48.1% in respect to body mass. ”Broad” norm of these
features included respectively 81.2% and 75.4% of the examined group of boys.
Only 2.7% of the population were included in extreme channels of centile net
which points to the deficiency of the examined somatic features. The height
above the limit of 90 centiles was revealed in respect to 16% of the pupils and the
body mass above this limit was revealed in respect to 21.8% of the boys.

Table I presents the average values of height, body mass and Quetelet index
within the groups divided according to the age of the examined. Boys who were
14 and 17 years old were of minor number so the examined indicators were
analyzed in respect to the group of pupils 15 and 16 years old and they comprised
respectively 72.9% and 22.8% of the examined population.

Figure 1 presents the distribution of young population according to the place
of living, socio-professional background of the parents and relative wealth of the
family. Boys coming from the country outnumber in the examined population
65.6%, those coming from small towns make 22.4% and only 12% of the
examined lived in large cities above 100,000 inhabitants. Nearly half of the
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the boys with farmers’ background and those from educated families were found
in a group of 16-year-old boys. Similar trend of changes in respect to the places of
living and social background was also observed while comparing the body mass.
It was significantly lower among the boys living in the country and coming from
farmers’ families while compared to those from larger cities (p <0.001) and the
boys of educated background (p <0.01). No significant changes were observed
while the values of body height and mass were compared to the declared
economic conditions of the family. '

Table 3 presents the average values of Quetelet index in the groups divided
according to age and some selected environmental conditions. The lowest values
of Quetelet index were observed among the boys brought up in the country and
coming from farmers’ families. And statistically significant was found only’
among pupils of farmers’ background and those of educated background.

Table 3. Average values of Quetelet index compared to age and some environmental factors of pupils
from vocational mining school in the Lublin Coal Basin

Environ- ~ Number Quetelet index (X+SD)
mental
factors Total | 15 years | 16 years Total 15 years 16 years

Residence:
city 104 66 34 353.5 +£38.3 349.0 £33.5 362.5 +£47.7
town 194 142 43 3493 +42.8 3442 +40.2 363.6 +£46.9
village 568 422 123 3455 +45.0 342.5 +46.5 355.6 +38.2
Social background: - .
farmer 412 296 97 343.5 +£40.8* 339.9 +41.4* 354.0 +36.3
worker 340 249 81 349.3 +45.3 3449 +44.0 362.4 +46.7
intellec. 114 85 22 354.0 +48.98 3514 £51.0 363.7 £45.5
Financial situation:
good 190 137 47 349.1 +47.8 342.7 £49.0 367.1 +40.2
average 460 340 101 345.8 +41.6 342.7 £41.5 356.9 £41.0
poor 216 153 52 348.8 +44.7 346.2 +44.4 353.6 £43.9

* Significant differences between subgroups 1 and 3.

DISCUSSION

In the performed studies, the simple somatic indicators have formed the
grounds for the evaluation of somatic development, and they are the best
parameters to differentiate the state of somatic development of young generation
while compared to socio-economic conditions in Poland (16, 18). The obtained
results revealed differences in somatic development of boys depending on the
place of their living and their social background. Boys living in cities were found
to grow quicker, both in respect to body height and mass, and they had higher
Quetelet index while compared to the boys brought up in villages and in the
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country. Young people of educated and workers’ parenthood gave evidence of
higher values of the examined somatic parameters than the pupils coming from
the rural environment.

Some interesting information was gained when the average values of the
examined somatic features were additionally analyzed in respect to each social
environment. It was noticed that differences between the average values of body
height and mass and Quetelet index were similar while comparing the groups of
pupils coming from cities and towns to those coming from towns and rural
environment. Similar trends were found when the differences between the
examined indicators were compared in respect to the social background of
pupils, when we compared pupils from educated families and those of workers’
background to the ones from workers’ background and those of farmers’
families. Relatively highest differences in height were observed in a group of 16
years old boys coming from the country which may point to a delayed puberty
growth spurt. And similar differences in Quetelet index point to the improper
nutrition of maturing rural youth. The studies of Baszczynski (1) also indicated
a malnutrition of country children. And the same was proved by Rafalski
et al. (14).

No significant differences were found when somatic development was
compared to financial situation of the families declared by the examined boys.
This fact may result from the subjective evaluation of the level of wealth. Some
authors believe that socio-economic features may be characterized best by
calculating the amount of income per one member of the family and taking into
consideration father’s profession/job (3, 14, 18). The average body height of the
examined population of 15- and 16-year-old boys was a little lower than the
values characteristic of the population of boys coming from Warsaw and these
values were presented in the table developed by Mother and Child Centre. And
the average values of body mass of these two groups are almost identical (7). The
values of Quetelet index show that 15 years old boys are of weak body structure
but the situation changes when the boys are 16 years old and gain a strong
constitution (17). When we compared the obtained findings to the average
indicators of our district (6) it was found that the body height of the examined
population coming from large cities was significantly higher than the values
determined for young boys from Lublin districtin the years 1970—1971. 15 years
old boys were taller about 6. 7cm and 16 years old ones, about 4 cm. The average
body height of boys coming from the country turned out to be about 8 cm higher
when compared with the previously designed norms (5). The average body mass
of the examined boys was more than 6 kgs bigger than the values we gained in the
70’s and the differences were found both in respect to boys coming from big cities
and from the country (5, 6). The values of body height and mass of the examined
pupils from mining schools are also significantly higher than those registered by
Maksymowicz in 1978 and concerning boys from vocational schools in
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Belchatéw (2). In the group of 15-year old boys coming from big cities the
average indicator of height was the same as that of boys from Ld6dz and the
average body mass was about 4 kgs lower (10).

The observed increase of average values of body height and mass of the
examined pupils when compared with the results of previous studies, may be
regarded as a positive phenomenon and it may be explained in terms of
acceleration and secular trend (8, 9). They are manifested in reaching higher
indicators of somatic development of the population when compared with
previous generations. The examined studies also confirmed the opinions of other
authors who claim that body height and body mass, although in a less significant
way, are the indicators differentiating the level of somatic development of the
examined groups of young people (13, 15, 16, 18).

Conclusions

1. The somatic development of pupils from vocational mining schools in the
Lublin Coal Mining Basin points out to differences resulting from place of living
and social background of the examined.

2. In the examined sample, pupils coming from the country are characterized
by lower indicators of somatic development when compared to the boys coming
from large cities.

3. Body height may be assumed as a proper indicator for differentiation of
body development of 15—16 years old boys according to their socio-economic
conditions.

REFERENCES

1. Baszczynskil. et al.: Rozwdj fizyczny, stan odzywiania i wybrane wskazniki hematologiczne
dzieci w wieku od 7 do 15 lat na tle uwarunkowan srodowiskowych. Zdr. Publ. 94, 161, 1983.

2. Baszczynski J. et. al.: Rozwdj fizyczny i stan zdrowia uczniéw zasadniczej szkoty gorniczej
w Belchatowie. Med. Pracy 32, 63 1981.

3. BrzezinskiZ.: Badania nad wptywem warunkéw spoleczno-bytowych na rozwdj somatyczny.
Zdr. Publ. 8, 343, 1964.

4. Brzeziniski Z., Kopczynski J.: Charakterystyka rozwoju somatycznego uczniow szkot
zawodowych w zaleznosci od srodowiska spolecznego. Roczn. PZH 18, 247, 1967.

5. Chrzastek-Spruch H, Dobosz-Latalska C.: Ocena rozwoju fizycznego dzieci wiejskich
z wojewodztwa. Med. Wiej. 8, 93, 1973.

6. Chrzastek-Spruch H., Szajner-Milart 1.: Badania nad rozwojem fizycznym dzieci
i mlodziezy szkolnej miasta Lublina. Przegl. Ped. 4, 121, 1974.

7. Kopczyniska-Sikorska J.: Biologiczne uklady odniesienia w pediatrii. PZWL, Warszawa
1985.

8. Kopczyniska-Sikorska J.: Diagnostyka rozwoju dzieci i mlodziezy. PZWL, Warszawa
1986.

9. Kopczyriska-Sikorska J. et. al.: Poziom i kierunki rozwoju dzieci i mlodziezy w aspekcie
uwarunkowan $rodowiskowych. Ped. Pol. 58, 277, 1980.



32

A. Wojnicz, J. Tomaszewski, W. Barud, S. Ostrowski, A. Hanzlik

10.

11.

12.

3.

14.

15.

16.

17.
18.

Kozlowski W., Sobczak Z.: Ocena rozwoju somatycznego i wydolnosci fizycznej
miodziezy ze sSrodowiska wielkomiejskiego na przykladzie uczniéw Technikum Mechanicznego
i Liceum Ogdlnoksztalcacego w Lodzi. Med. Pracy 38, 341, 1987, )
Kurniewicz-Witczakowa R., Szilagyi-Pagowska 1., Remiszowa W.: Tendencje
rozwoju somatycznego i stan zdrowia dzieci ptockich na podstawie dtugofalowych obserwacji.
Zdr. Publ. 94, 127, 1983.

Luczak E.: Mi¢dzysrodowiskowe réznice w rozwoju fizycznym i stanie zdrowia mlodziezy
szkolnej. Zdr. Publ. 96, 429, 1985.

Maksymowicz K.: Stan zdrowotno-rozwojowy kandydatéw do szkot zawodowych. Zdr.
Publ. 89, 733, 1978.

Rafalski H. et al.: Stan odzywiania dzieci i mlodziezy polskiej na podstawie pismiennictwa
z lat 1970—1982. Zdr. Publ. 96, 79, 1985.

Siniarska A.:Tendencja przemian populacji polskich na tle warunkéw srodowiskowych. Zdr.
Publ. 94, 183, 1983.

Szemik M.: Rozwdj fizyczny dzieci i mlodziezy w aspekcie réznic terytorialnych populacji
polskich. Zdr. Publ. 94, 405, 1983.

Wolanski N.: Metody kontroli i normy rozwoju dzieci i mtodziezy. PZWL, Warszawa 1975,
Wolarski N.: Zdrowie — srodowiskowe uwarunkowania i pozytywne mierniki. Zdr. Publ.
94, 241, 1983.

Otrzymano 1991.02.20.

STRESZCZENIE

Zbadano 893 uczniéw zasadniczych szkét gérniczych Lubelskiego Zaglebia Weglowego. Wiek
badanych wynosit 14—17 lat, srednio 15,3 lat. Rozwdj fizyczny oceniano na podstawie prostych
wskaznikéw somatycznych, jak wysokosé, masa ciala i wskaznik Queteleta. Przeprowadzono analiz¢
rozwoju fizycznego uczniow w zaleznosci od miejsca zamieszkania, pochodzenia spolecznego
i sytuacji materialnej rodzin. Badania wykazaly zréznicowanie rozwoju fizycznego chtopcéw wiazace
si¢ z miejscem zamieszkania i pochodzeniem spolecznym. Uczniowie pochodzenia wiejskiego
charakteryzowali si¢ nizszymi wskaznikami rozwoju somatycznego niz uczniowie pochodzacy
z miast. Stwierdzono, ze wysokos¢ i w mniejszym stopniu masa ciala sa dobrymi wskaznikami
réznicujacymi rozwoj fizyczny mlodziezy miejskiej i wiejskiej.



