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Abstract: The present study has two purposes, first to describe the body development
characterised by body height, body weight and body mass index (BM]I) of the schoolchildren in a
sample of three urban areas (the cities of Gydr, Budapest, Nyiregyhdza and their immediate
vicinities) in Hungary with different historical and economical background, as well as to
compare these body measurements among the three subsamples. The second purpose of it was to
study the effect of the urbanisation on the body development in urban and rural comparison
among and within the subsamples. For this reason local (urban) and non-local (rural) groups
were made in the sample. Those children, whose place of birth and living place were the same,
were considered as local, and the other children as non-local. The total sample consists of 4719
schoolchildren from 7 to 18 years of age, but for local and non-local comparison they were
drawn together into three (7-10, 11-14 and 15-18) age groups. There were no significant
differences found in the three body parameters either in boys or in girls among and within the
three subsamples, when they were grouped according to their age. In local and non-local
comparison only the height of the boys showed significant differences among and within the
subsamples. Contrary to the boys, there were no significant differences found in the girls.
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Introduction

Human growth and body development are influenced both by genetical and
environmental factors. A considerable proportion of the differences in body size caused
by environmental factors are related to urban and rural divergence in dwelling place.
This urban - rural difference is a well documented phenomenon. Comparative growth
studies at the turn of the century showed that children in the cities are larger than those
in rural areas and they also showed a more advanced maturation than their rural
counterparts (see summing up Eveleth and Tanner 1976, Bodzsar and Susanne 1998).
But, in some of the well-developed countries these differences are going to disappear
(Walter 1975, W-Lindgren 1988).

In Hungary Daranyi and Jankovich (1935) were the first ones, who showed urban —
rural differences in body size of schoolchildren living in Budapest and in a village of the
surroundings of Budapest. Eiben (1956) found the same differences in Eastern—Hungary,
in boys of secondary schools originating from the city of Debrecen and from the
surrounding villages. Gyenis (1997) found similar differences in university students
born in Budapest and students born elsewhere in the country.
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Material and methods

The sample comprise 4719 schoolchildren from 7 to 18 years of age from elementary
schools, secondary schools and vocational training schools of three different historical
and economical urban areas of Hungary, namely the cities of Gy6r, Budapest and
Nyiregyhaza, as well as their immediate vicinities. Among them Gy®r is an old town in
Western-Hungary, but with various modern industry. Inspite of the political change in
Middle- and Eastern-Europe in 1989, which caused the sudden crash of the industry and
agriculture of the former "socialist" countries situated here, this north-west part of
Hungary has become a favourite territory of the foreign investments. Budapest is the
capital of Hungary, and the most developed city of Hungary, in all aspects. Nyiregyhdza
is a younger city in Eastern-Hungary, with less developed industry, mainly with
agricultural background and surrounded by less developed villages, and also with small
ranches.

From the several measurements taken of the sample, only body height, body weight
and BMI were analysed for the purpose of this study: to investigate the differences in
body development of the schoolchildren of the three areas, as well as, to analyse the
urban and rural differences in the sample. In order to make statistical analyses three
groups were made of the sample. The "total" groups comprise all of the male and female
schoolchildren of the whole sample or of three areas. The "local" (urban) groups consist
of the schoolchildren who were born and have been living in one of the cities, while the
"non-local" (rural) groups are made up of the schoolchildren who were born in one of
the given cities, but have been living outside the city, or who were born outside one of
the cities, but have been living in the city, or who were born outside one of the cities and
have been living outside this city. For the analyses among and within the local and non-
local groups of the sample, the children were drawn together into three (7-10, 11-14 and
15-18) age groups.

The three body characteristics were analysed independently for boys and girls and by
one dimensional. We investigated the effects of local and non-local background and the
cities by a hierarchical maximum likelihood estimation method after the elimination of
the age effect. The significance of different factors was calculated by ANOVA method
on a 5 percent level.

Results and discussion

It is long time a general and well known trend in auxology that the children of the
larger cities are taller and heavier, than the children of the smaller cities, or villages. In
Hungary Eiben et al. (1996) found the same phenomenon in their Hungarian National
Growth and Physical Fitness Study carried out in the 1980s. Gyenis (1997) showed
similar differences in university students born in Budapest and elsewhere in the country,
who were studied between 1976-1990. Contrary to these results Farkas and Takacs
(1986) described only minor differences in body height, body weight and chest
circumfrence of schoolchildren living at settlements of different size in Hungary carried
out in the first half of the 1980s.

The results of the present study seem to be a better match with the results of Farkas
and Takacs (1986), than with other studies in Hungary (Bodzsar 1998). In Table 1 the
values of the body height of the investigated schoolchildren do not show any significant
differences among the three subsamples either in the case of the boys, or of the girls.
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Table 1: Mean body height (cm) of boys and girls

Total Budapest Gyor Nyiregyhéaza
Age N  Mean SD N  Mean SD N Mean SD N  Mean SD
BOYS

7 79 12485 5.08 24 126.12 4.60 30 12347 449 25 12530 5.92

8 147 129.16 5.64 66 13048 5.54 45  127.79 549 36 12845  5.65

9 141 13434 573 58 13557 5.75 40 13429 577 43 13273 539
10 161 14132 6.73 55  140.09 7.28 70  142.09 6.26 36 14171 6.63
11 152 14545 720 51 14525 684 . 65 14511 746 36 14636  7.36
12 151  150.07 7.99 51  149.27 7.54 60 15033 798 40  150.69  8.65
13 151  159.14 9.11 49  159.14 10.93 49 159.10 7.97 53  159.17 839
14 148  166.56  9.31 42 168.72 9.55 45 16390 8.99 61 167.03  9.05
15 280 171.99 751 67 173.02 7.90 100  172.07 8.05 113 171.30 6.72
16 249 17562  7.34 68 177.12 8.27 87 17466  6.53 94 17542 724
17 278 177.03  6.91 8  176.28 7.33 97 17717 643 95 17757 17.00
18 169 17805 6.58 58 178.20 6.90 33 17881  5.63 78 17763  6.75

GIRLS

7 79 12510 533 27 126.17 5.65 30 12451 567 22 12459 442

8 133 12945 6.21 53 129.64 6.38 42 12796  5.67 38  130.83 6.33

9 151 135.67 6.21 52 137.40 6.28 48 13441 595 51 13509  6.09
10 181  140.17  7.67 62  139.35 7.65 72 14085 742 47 14020 8.12
11 139  147.14  7.11 43 146.60 6.70 55 14717 719 41 147.65 756
12 154  153.07 7.90 47  152.77 8.12 68 15238 863 39 15464 6.02
13 157 158.57  7.09 50 158.46 7.02 49 158.89 7.44 58 158.39 6.98
14 149 162.88 6.23 48 161.47 6.55 49 163.31 6.16 52 163.79 5.87
15 399 163.06 5.80 116 163.52 5.92 151 163.03 5.53 132 162.70 6.01
16 426 163.64 5.72 170 163.15 6.06 132 163.73  5.08 124 16421 5.86
17 411  163.90 6.05 179 163.28 6.28 131 16541 5.77 101  163.04  5.65
18 234 165.10 5.99 98  164.91 5.97 61 165.67 5.66 75 164.88  6.31
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Table 2: Mean body weight (kg) of boys and girls

Total Budapest Gyor Nyiregyhaza
Age N Mean SD N  Mean SD N Mean SD N Mean SD
BOYS

T 79 24.75 4.76 24  25.69 5.36 30 2432 3.87 25 2438 5.19

8 147  27.06 4.78 66  27.55 434 45  26.55 5.11 36 26.80 5.16

9 141 30.64 6.39 58 32.07 743 40 30.46 5.78 43 28.89 4.90
10 161 34.46 7.93 55 34.33 742 70 34.31 841 36 34.97 7.93
11 152 37.89 9.78 51 36.89 9.04 65 38.02 10.59 36 39.07 9.39
12 151 4230 947 51 40.62 7.92 60 4327 10.57 40  43.01 9.47
13 151 49.69 12.41 49 49.28 10.59 49 50.07 13.60 53 49.72 13.02
14 148 55.36 13.34 42 57.24 10.16 45 51.29 11.02 61 57.07 16.08
15 280 60.03 11.69 67 59.94 10.23 100 61.12 13.00 113 59.13 11.28
16 249  63.78 11.52 68  64.83 10.82 87 64.74 12.23 94  62.14 11.26
17 278  67.15 10.70 86  67.30 10.87 97  66.70 10.89 95 67.46 10.46
18 169  67.53 9.35 58 6721 8.45 33 66.53 6.04 78  68.20 11.04

GIRLS

T 79 24.93 5.67 27 24.74 4.96 30 25.30 6.07 22 24.67 6.16
8 133 26.83 5.26 53 26.71 4.91 42 26.21 5.44 38 27.69 5.56
9 151 30.92 6.39 52 33.20 8.08 48 29.71 4.86 51 29.74 5.03
10 181 34.23 8.90 62 34.84 10.87 72 34.19 7.69 47 33.49 7.83
11 139 38.43 8.58 43 38.50 8.84 55 39.09 9.66 41 37.45 6.66
12 154  45.09 11.24 47 4572 9.97 68  45.07 13.01 39 4434 9.43
13 157 4821 8.76 50  49.01 8.25 49 4892 9.73 58  46.91 8.30
14 149 54.17 10.42 48 53.91 11.91 49 54.42 10.02 52 54.17 947
15 399 55.33 9.63 116 55.29 8.92 151 55.05 9.46 132 55.69 10.45
16 426 55.85 8.80 170 55.83 8.95 132 56.30 7.24 124 55.41 10.08
17 411 56.11 8.12 179 55.94 8.54 131 56.21 6.92 101 56.30 8.83

18 234 57.65 8.52 98  57.33 8.30 61 56.70 7.14 75 58.85 9:73




Table 3: Mean body mass index of boys and girls

Total Budapest Gyor Nyiregyhaza
Age N Mean SD N  Mean SD N Mean SD N Mean SD
BOYS

7k 79 1579 216 24 16.08  2.79 30 1587  1.67 25 15.41 2.02

8 147 16.15  2.06 66  16.13 1.84 45 16.17 228 36 1615 222

9 141 16.86  2.58 58 17.30  3.00 40 16.80 239 43 1633  2.04
10 161 17.12 291 55 1736 2.81 70 16.85  3.02 36 1727 2.89
11 152 17393 332 51 17.35 3.21 65 17.85  3.61 36 18.06 2.96
12 151 18.64  3.16 51 18.11 2.54 60 19.00 3.70 40 18.78 299
13 151 1945  3.76 49 1929 266 49  19.63 445 53 1944  4.00
14 148 19.80 3.66 42 2006 282 45 18.94 293 61 20.26  4.51
15 280  20.21 3.18 67 1999 289 100 20.51 3.50 113 20.06 3.05
16 249  20.62 3.13 68 2062 280 8 2115 337 94  20.14 3.06
17 278 2138 292 8 2159 2.79 97 2123 323 95 2135 2.7
18 169 2128 2.56 58 21.15 231 33 20.81 1.61 78 2157 3.01

GIRLS

7 79 1584 292 27 1549 260 30 16.21 3.04 22 1578 321

8 133 15.91 2.18 53 15.80 1.99 42 1589 232 38 16.08  2.33

9 151 16.70 249 52 1747 322 48 1637 1.86 51 16.23 1:97
10 181 1723 322 62 1770 427 72 17.08 256 47 16.83 241
11 139 1762 3.5 43 17.82 333 55 17.88 347 41 17.07 1.91
12 154  19.05 3.6l 47 1937 2.85 68 19.17 430 39 18.44  3.10
13 157 19.09 2.74 50 1944  2.53 49 1929 3.02 58 18.63  2.65
14 149 2040 3.71 48 2066 438 49 2040 360 52 20.16  3.15
15 399 2077 323 116  20.66  3.03 151  20.68 3.12 132 20.99  3.51
16 426  20.83 2.89 170 2094  2.97 132 2099 249 124 20.51 3.16
17 411 2089 282 179 2098 297 131  20.54 227 101 21.18 3.16
18 234 21.14 290 98 21.06 2.67 61 2066 242 75 21.66  3.46

SL



oL

Table 4: Body height in local and non-local grouping

Total Budapest Gy6r Nyiregyhaza
Total Local Non-l'  Total’ Local’ NonL  Total®  Local® Nonl  Total’ Local”® Non-L®
BOYS
Age group 7-10
442 384 58 157 139 18 177 160 17 108 85 23
133.59 133.62 133.37 134.02 134.17 132.82 133.86 133.56 136.71 132.51 132.83 131.33
847 8.58 7.78 7.28 7.52 512 9.30 9.27 9.40 8.64 8.90 7.68
Age group 11-14
499 394 105 144 126 18 200 165 35 155 103 52
154.96 154.72 155.88 155.25 155.15 155.94 153.26 152.65 156.11 156.90 157.51 155.70
1147 11.39 11.78 12.43 12.30 13.69 10.71 10.44 11.65 11.23 11.15 11.40
Age group 15-18
675 366 309 130 103 27 251 117 134 294 146 148
179532 175.90 174.63 176.31 176.17 176.85 174.83 175.39 174.34 175.30 176.12 174.48
743 7.56 722 7.29 7.51 6.51 7:53 7.71 7.36 7.39 .51 719
GIRLS
Age group 7-10
470 413 57 159 146 13 181 165 16 130 102 28
134.16 134.02 135.19 134.44 134.26 136.51 133.90 133.91 133.78 134.18 133.85 13539
8.54 8.52 8.67 8.10 8.05 8.69 9.05 9.14 837 838 8.21 9.02
Age group 11-14
517 442 75 157 140 17 198 171 27 162 131 31
155.31 155.04 156.90 154.54 154.80 15242 154.86 154.14 15947 156.61 156.49 157.10
9.21 9.19 924 9.32 9.08 11.23 9.65 9.61 8.66 844 861 7.81
Age group 15-18
1026 518 508 280 192 88 418 168 250 328 158 170
163.94 164.26 163.60 163.53 163.80 162.96 164.27 164.93 163.83 163.86 164.13 163.60
5.82 6.00 5.62 6.09 6.09 6.09 5.61 5.94 533 5.85 5.92 5.78

* Significant difference between the two groups of boys (p<0.033)

® Significant difference among the three groups of boys (p<0.014)

¢ Significant difference between the two groups of boys (p<0.033)

¢ Significant difference among the three groups of boys (p<0.044)
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Table 5: Body weight in local and non-local grouping

Total Budapest Gyér Nyiregyhiza
Total Local®  Non-L'  Total’  Local® Non-L  Total®  Local® Non-L  Total’  Local*®  Non-L®
BOYS
Age group 7-10
442 384 58 157 139 18 177 160 17 108 85 23
29.78 29.92 28.88 30.14 30.23 29.42 29.83 29.85 29.68 29.19 29.55 27.88
7.19 7.38 5.76 6.64 6.81 5.19 7.50 7.68 5.65 747 175 6.34
Age group 11-14
499 3% 105 144 126 18 200 165 35 155 103 52
45.75 4544 46.90 45.68 45.19 49.11 4447 44.13 46.07 4745 47.84 46.68
12.14 12.10 12.31 12.28 11.69 15.80 11.92 12.21 10.49 12.17 12.18 12.25
Age group 15-18
675 366 309 130 103 27 251 117 134 294 146 148
64.09 64.99 63.04 64.58 64.71 64.11 64.28 65.21 63.46 63.72 65.01 62.46
11.63 11.99 11.12 11.50 11.21 12.76 11.62 12.27 11.00 11.74 12.37 10.97
GIRLS
Age group 7-10
470 413 57 159 146 13 181 165 16 130 102 28
30.13 30.09 30.44 30.70 30.68 30.96 29.95 29.96 29.91 29.69 29.46 30.51
7.80 7.90 7.10 8.75 8.83 8.09 739 749 6.35 7.12 7.10 7.26
Age group 11-14
517 442 T 157 140 17 198 171 27 162 131 31
46.24 45.87 48.43 46.59 46.93 43.84 46.12 45.07 52.81 46.04 45.79 47.13
11.20 11.15 11.30 11.63 11.74 10.55 11.78 1148 11.65 10.04 9.99 10.35
Age group 15-18
1026 518 508 280 192 88 418 168 250 328 158 170
55.84 55.61 56.08 55.63 55.40 56.14 55.88 55.89 55.87 55.96 55.56 56.34
8.52 834 8.69 8.61 7.83 10.12 793 841 7.60 9.17 8.91 941
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Table 6: BMI in local and non-local grouping

Total Budapest Gy6r Nyiregyhéza
Total Local®  Non-L'  Total® Local* Non-L Total® Local  Non-L Total®  Local®™®  Non-L°
BOYS
Age group 7-10
442 384 58 157 139 18 177 160 17 108 85 23
16.51 16.57 16.12 16.64 16.64 16.61 16.45 16.52 15.76 16.41 16.52 16.00
253 2.59 2.06 255 2.60 224 2.50 2.57 1.51 2.56 2.63 2.29
Age group 11-14
499 394 105 144 126 18 200 165 35 155 103 52
18.80 18.74 19.01 18.67 18.52 19.71 18.71 18.71 18.68 19.04 19.07 18.99
342 3.50 3.08 3.13 3.03 3.69 3.64 3.87 237 3.38 344 3.28
Age group 15-18
675 366 309 130 103 27 251 117 134 2%4 146 148
20.77 20.92 20.59 20.71 20.77 20.48 20.94 21.10 20.79 20.66 20.88 20.44
3.05 3113 2.95 3.04 2.83 3.76 3.03 3.19 2.89 3.08 3.29 2.84
GIRLS
Age group 7-10
470 413 57 159 146 13 181 165 16 130 102 28
16.53 16.54 16.46 16.76 16.79 16.38 16.50 16.50 16.58 16.30 16.26 16.44
279 2.86 2.26 3.28 3.34 2.60 2.51 2.52 240 249 2.60 2.10
Age group 11-14
517 442 75 157 140 17 198 171 27 162 131 31
18.97 18.88 19.51 19.30 19.37 18.75 19.01 18.75 20.64 18.61 18.54 18.93
340 338 3.49 3.59 3.60 3.62 3.59 3.52 3.70 291 2.88 3.04
Age group 15-18
1026 518 508 280 192 88 418 168 250 328 158 170
- 20.76 20.60 20.92 20.78 20.64 21.08 20.69 20.53 20.80 20.83 20.61 21.03
2.83 2.84 2.81 2.84 2.68 3.14 2.63 2.83 249 3.07 3.04 3.09




Table 2 and 3 present the body weight and BMI of the male and female
schoolchildren, where we also do not find any significant differences among the three
subsamples.

In the Tables 4, 5 and 6 the sample was divided in three age-groups. Classifying the
sample local and non-local groups and into three age-groups, it seems to be less
homogenous, since some significant differences can be found in the body height of the
boys (Table 4). There is a significant difference between the total local and non-local
groups and another significant difference appears, when the total values of the three
subsamples are taken into comparison. Significant difference can also be shown between
the local and non-local boys of Nyiregyhaza. The last significant difference is among the
local groups of the three subsamples. It may be interesting, that there is no significant
difference among the non-local groups of the three subsamples.

In body weight and BMI (Tables 5-6) of the schoolchildren we can not find any
significant differences either in boys or in the girls. In the columns of the Tables 5-6 the
first line shows the number of the cases, the second one the values of Mean and the third
one the SD-s.

Contrary to our results, Koniarek and Bergman (1993) found greater differences
between two groups of young adult people of Wroclaw, who were born inside or outside
of the city. The people of this latter group migrated from various regions of Poland to
Wroclaw after the World War II. Bielicki and Welon (1982) found similar significant
differences between urban and rural groups in a survey of conscripts in 1976. But the
results of Kromeyer et al. (1996) are closer to our results, because they found only small
differences between the schoolchildren aged 12-15 years from Jena City and rural
district of Jena. At the same time Koniarek and Bergman (1993) showed greater
differences in males, than in females, which is in harmony with our results.

But our sample differs a little from the other samples mentioned above. From the
local and non-local groups of our sample the local ones represent true urban
populations, while the non-local ones are not real rural populations. They are
heterogeneous subsamples, because they consist of children born out of the cities and
have been living in the surrounding settlements of the cities, and also of those children,
who were born outside of the cities, but have been living in the cities, or children, who
were born in the cities, but have been living in the cities at the time when their body
measurements were taken. Thus, the non-local groups are not real rural, but mixed ones
and this might be the explanation for the few differences we found in our sample
between the local and non-local children.

The reason, that in our sample significant differences between the local and non-
local groups appeared only in the height of the boys in the total values and in
Nyiregyh4za may be the following: the city of Nyiregyhaza is situated in the eastern part
of Hungary and this region of the country is less developed than the other parts of
Hungary, and the urban-rural differences are larger here, than in the other two areas.
Therefore the non-local boys of Nyiregyhaza are smaller in height and lighter in weight
than their local counterparts, while there is no such kind of great difference between
Budapest, Gy6r and their immediate vicinities.
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