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GROWTH AND DEVELOPMENT OF PUPILS IN DEBRECEN
(EAST HUNGARY) BASED ON CROSS-SECTIONAL AND
LONGITUDINAL STUDIES

Erzsébet Szollosi and Mdrta Jokay
Institute of Hygiene and Epidemiology, Debrecen University Medical School, Debrecen Hungary

Abstract: The authors performed a cross-sectional growth study on nearly 8500 pupils aged 7—18
of primary and secondary schools in Debrecen between 1973—76. 524 of them were 7—8 year old, re-
peatedly measured until they became 18. The mean values of body measurements (height, weight,
chest circumference in normal position, in inspiration and expiration, upper arm circumference, hand
strength and vital capacity) of the longitudinal study were compared to those of the original cross-
sectional study. The differences were described. Percentiles of the values characteristics of children
growing up at the present time in Debrecen, obtained in the longitudinal study are reported.
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Introduction

Debrecen is a town with 200 000 inhabitants. We have been observing the pupils’
growth with repeated cross-sectional and two longitudinal studies in this town. Our first
cross-sectional examination (Cs1) was performed 20 years ago, between 1966—69 and it
was carried out on over 6000 school children aged 7—16 years (Szollési et al. 1970,
SzollGsi—Jokay 1978, SzollGsi 1981a). The 7—8 year-old pupils were then examined by
being remeasured till their age of 18 (L1). Comparing the data obtained in such a way, a
great acceleration of the growth was found. In the boys: stature +10 cm, weight +8 kg,
chest circumference +8 cm at the age of 16. In the girls’ stature and weight, significant
differences formed only from the age of 13 and 14 and they represented only 1-3 cm
and 1.5—-1.8 kg, respectively. In their chest circumference, however, a remarkable shift
forward in development could be observed already from the age of 9. The greatest dif-
ference was at the age of 12:nearly 6 cm. The results of the comparison were demonstrated
at the EUSUHM Congresses held in Amsterdam (Sz6llési 1981b) and in Budapest (Sz6l-
16si—Jékay 1985).

Having obtained these findings we were interested in how long the strong rise of
growth lasts?

Material and Methods

Between 1973—76 we performed a second cross-sectional study (Cs2) on nearly 8500
pupils of Debrecen aged 7—18 by Martin’s technics (Martin—Saller 1957—66). The 7—8
year-olds (259 girls and 265 boys) were then followed by being remeasured till the age of
18. Now we demonstrate the differences comparing the findings of these two studies.

Results and Discussion

The boys followed in our second longitudinal study (L2) got somewhat shorter .zature
at the age of 10 and 12 and taller for 17—18 than those in Cs2. Their weight is less
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(p <5%) from 9 to 12, but from 15, it is more than that of the ones in Cs2 (p <1 and
0.1%, respectively) (Fig. 1). The chest circumference hardly differs from the Cs2 till the
age of 14 but from 15 it is significantly bigger except at the age of 17. The vital capacity
is lower till the age of 14 and from 15 it is significantly higher thanin Cs2 (p <5, 1, and
0.1%) (Fig. 2). The chest circumference in maximal inspiration is larger between 12—16,
finally , however, it is nearly identical with that of the Cs2. The reason for the vital capac-
ity growing higher is that the chest circumference in expiration became smaller at 17—18
(Fig. 3). In such a way the breathing deviation of the chest grew larger and consequently
their breathing technics improved (strengthening of the expiratory muscles).

In the upper arm circumference no significant change was brought about and the
hand strength was measured only in the L2 study. Therefore only the L2 data are de-
monstrated in Fig. 4. The upper arm circumference grows at a strong rate between 8—17,
however, the hand strength runs parallel with it only to the age of 14. From now on its
growth rate is strongly left behind. Boys aged from 14—18 are secondary school pupils,
most of whom give up regular sport activities during this time. Thus the muscles lack
training. It is a functional cause of the lag of the hand strength since their body weight
grows at a maximum intensity between 13—16 (see Fig. 1) and it should also mean the
gain in the muscular mass of the body.

The girls’ height is practically the same till the age of 14 then they have become signifi-
cantly taller than the ones in Cs2 (p < 2 or 1%). The weight is less between 11—14, from
15, however, it became significantly greater than that of the ones in the Cs2 sample
(Fig. 1). The chest circumference is significantly bigger between 14—16 but later on it
hardly differs from the values observed in Cs2. Here the point is only the shifting of the
intensive development of the chest to an earlier age. At the age of 13 the vital capacity
is still lower but from 15 it increased to a much higher value (p < 0.1%). It can be seen
that it intensively rises after the decreased development of the chest, too (Fig. 2). A
shifting forward of the development could be experienced in both the inspiration and ex-
piration evaluations of the chest as well and similarly to the case of boys the breathing de-
viation grew here, too (Fig. 3). Till the age of 14, in the same manner as in the case of
boys, the enhancement of the girls’ hand strength follows the growth of the upper arm
circumference. From this age on, however, a decrease is evident (Fig. 4). It is due to the
lack of training as well as to the fact that during this period the increase of subcutaneous
fat in girls plays a major role in the increase of the upper arm circumference (J6kay—Szol-
16si 1985).

Our cross-sectional and longitudinal studies have produced a lot of information. From
them, figures 1—4 manifest that in the case of the L2 study — in contradiction to the
L1 — significant deviations were found only in the boys’ latter years, in comparison to
the Cs2 investigation, in both the body measurements and vital capacity. The differences
are not so great at all, unlike those between the Csl and LI1. In girls the process in the
same except in the case of chest circumference, where the development occures at the
earlier ages.

It is evident from the comparison of the above data as well as the results of our other
observations that the intensified acceleration of the pupils’ body development occurred
in the period between the two Cs studies performed by us and this intensity has slowed
down recently. Therefore it has become possible to state the regularities and norms of
the development of the new generation. Tables 1 and 2 demonstrate the percentile values
obtained.

170



1751 om o
170 165
kg H
165J T.70 160 4
160 L 65 1565
kg
155 60 150+ rso
150 - 55 145 1 L 55
1454 L 50 1401 - 50
140+ - 45 1351 L as
135 - 40 130 - 40
130 4 I35 1254 L35
125 30 120 L 30
120 25 115 4 L 25
o= t20 - L2
7 8 9 10 11 12 13 14 15 16 17 18 8 9 10 11 12 13 14 15 16 17 18
Age (years) ) Age (years)
Fig. 1: Height and weight in Debrecen boys and girls
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Fig. 2: Chest circumference and vital capacity in Debrecen boys and girls
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Fig. 3: Chest circumference in maximal inspiration and exspiration in Debrecen boys and girls
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Fig. 4: Upper arm circumference and hand strength in Debrecen boys and girls
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Table 1. Percentile values of height (cm) and weight (kg) of Debrecen boys and girls

Boys Age Girls
p3 p10 p25 p50 p75 p90 p97 (ean 3 p10 p25 P50 p75 P90 p97
1135 1155 1190 1220 1265 1305 1350 7 1115 1135 1160 1195 1235 1280 131.0
1175 1210 1247 1272 1315 1355 1402 8 1i55 1200 1230 127.0 1305 1345 137.0
1240 1275 1295 1330 1365 1410 1440 9 1240 1265 1290 1320 1365 1405  143.0
1275 1310 1332 1375 1415 1455 1500 10 1260 1290 1335 1375 1425 1460 149.5
1320 1360 1390 1425 1470 1525 1575 11 1320 1350 139.5 1440 1500 1540  156.0
1360 1395 1440 1490 1535 1600 1630 12 1375 1410 1465 1505 1555 1595  164.0
1410 1465 1515 1555 1610 1665 1705 13 1440 1480 1510 1565 1615 1640  168.0
1445 1530 1585 1640 1685 1750 1795 14 1470 1500 1550 160.5 1640 167.5 172.0
1510 159.5 1647 1695 1745 1795 1825 15 1505 1540 1580 161.0 1655 169.0 174.0
1580 1635 1685 1735 1775 1820 1855 16 1518 1547 1590 1620 1665 169.5 1737
1613 1660 1705 1750 1792 1835 1870 17 1515 1545 159.5 1625 1665 1705 174.0
1640 1672 1722 1765 1805 1850 1885 18 1518 1548 1595 1630 167.8 171.5 1755
190 200 220 240 250 280 345 7 175 190 210 225 250 270  29.5
195 215 235 260 292 320 340 8 190 210 235 260 300 330 380
230 250 260 290 315 335 380 9 215 240 255 290 320 370 400
245 250 280 310 350 410 465 10 235 250 280 320 365 405 450
260 285 305 340 380 445 480 11 250 270 305 345 420 475  51.0
280 300 340 380 430 515 590 12 285 300 350 400 460 525  59.0
320 340 370 420 470 550 630 13 330 350 390 440 505  S7.0 650
340 390 440 505 600 650 735 14 350 400 440 500 S50 610 660
410 450 500 570 620 690  81.0 15 410 435 480 520  S80 630  66.0
460 510 550 610 670 740 845 16 410 450 485 525 580 640  68.0
490 540 585 645 700 760 860 17 440 470 500 540 590 660  69.0
§20 570 605 660 720 790 870 18 430 475 505 S50 600 660  73.0
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Table 2. Percentile values of chest circumference (cm) and vital capacity (lit.) of Debrecen boys and girls

Boys Age Girls
p3 pl0 p25 P50 p75 p90 p97 ean o3 pl10 p25 P50 p75 p90 p97
540 550 560 580 600 620  69.0 7 520 540 550 570 590 610  66.0
540 560 580 600 630 650 660 8 530 550 570 590 620 670 720
570 580 600 620 650 670 690 9 550 570 590 610 640 690 710
585 600 620 650 680 720 800 10 570 580 600 640 670 720  79.0
600 620 640 662 695 730 770 11 585 600 630 660 705 760  80.0
620 630 670 690 740 800 8.0 12 610 640 670 710 750 800  85.0
630 660 690 710 750 810 870 13 640 670 710 740 790 830  91.0
650 690 730 760 810 880 910 14 680 710 750 785 820 860  93.0
690 720 770 805 850 890 960 15 720 740 770  80.0 830 870  94.0
735 760 800 830 870 910 970 16 720 750 770 800 840 890  96.0
750 795 810 860 890 930 990 17 730 760 780 810 840 880  92.0
770 800 830 860 905 940 1000 18 730 760 . 780 810 840  89.0  94.0
113 127 146 160 183 203 230 8 100 107 129 144 170 184 193
120 145 162 179 202 223 248 9 127 136 154 171 186 207 222
151 166 187 205 230 250 271 10 133 143 164  1.88 202 221 255
174 189 206 229 251 278 306 11 138 175 193 211 241 266 284
169 196 219 247 283 310 333 12 140 168 207 231 269 298 322
206 228 248 272 318 357 402 13 179 201 229 255 282 323 339
216 241 283 326 384 443 468 14 196 215 250 294 326 348  3.67
248 296 339 383 437 488 529 15 231 251 28 312 346 372 416
302 339 390 426 469 526 570 16 249 268 297 326  3.60 386 416
316 370 409 459 504 551 603 17 250 280 302 336 .370 403  4.46
351 394 430 478 527 570 636 18 257 280 3.1 344 381 410 450



Summary

In their former investigations of the Debrecen children, the authors had found that the
pupils’ growth had accelerated at a great rate. They therefore performed a new corss-
sectional study on more than 6000 pupils from the town aged 7—18 years in 1973—-76.
They then investigated the 7—8 year-old boys and girls (524 pupils) by remeasurings till
their age of 18. Comparing the data of the pupils followed longitudinally to those of the
ones in the latter cross-sectional study they observed a decrease of the highly accelerated
development.
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