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ABSTRACT

The “Kérmend Growth Study” (KGS), a chain of repeated cross-sectional growth studies performed
every ten years on children in the town of Kérmend (Hungary, Central Europe) was one of the first
long-term research projects extensively tracing the secular trend. The data presented here is of 60
years, starting from 1958 to 2018 which is still contining.

The data presented here are from the “Kéormend Growth Study” (KGS). The KGS was set up by
professor Eiben. Dr. Otté Eiben (1931-2004), who was professor and chair at the Department of
Anthropology at E6tvos Lorand University, and, after his retirement, a fellow at the Churchill College
in Cambridge. He is considered the most influential figure in Hungarian human biology. The principal
field of his scientific research activity was the growth and maturation of children and the secular
trend. In this aspect, his most significant contributions were the Hungarian National Growth Study
(Eiben et al. 1991),
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INTRODUCTION

Growth and maturation of children is a dynamic and complex biological process,
influenced by genetic and environmental factors. As a consequence, growth patterns tend to
change with time. This also applies to the twentieth century, especially to the second half of
it, when marked secular growth changes could be observed in Hungary (Central Europe), too.
Secular changes are especially well traceable in case of the Hungarian town, Kérmend.

Secular trend is defined as a series of long-term systematic changes in a wide variety of
human biological traits, in successive generations, living in the same territory. It is considered
to be one of the most attractive human biological discoveries of the 20-21% century. Secular
trend has already been investigated at different population levels such as in newborn babies,
in growing children, in young adults or in the whole population (Van Wieringen 1978, Eiben
1988).

MATERIAL AND METHODS

The Kérmend Growth Study, launched in 1958 and repeated at regular 10-year intervals
(in 1968, 1978, 1988, 1998, 2008, 2018), has documented the changes in the children’s
growth and maturation, the phenomenon of the secular trend. This repetitive, highly rep-
resentative cross-sectional growth study proved to be a suitable tool for studying different
aspects of secular trends as well as intergenerational changes. The anthropometric data re-
vealed by Kdrmend Growth Study documented the immediate effect of favourable social
changes on human biological parameters.

Several environmental factors influence the growth process of children. It has already
been shown that if these factors are favourable (a) growth rate (height, weight and other body
measurements) tends to be greater (b) age at puberty, menarche and oigarche is lower, (c)
puberty of girls, when they are temporarily taller than their male counterparts, appears earlier,
and (d) the length of this period is shorter (Eiben 1988).

After the political/social/economic liberalization in 1989/90, poverty increased also in
Hungary. Some indicators of health status, like morbidity and mortality, life expectancy at
birth, increased role of risk factors, increased rate of criminality, etc. reflect the poor health
condition of the population. All these are to be considered as unwanted accompanying
phenomena of a newborn democracy. How do children grow up under those circumstances?
Growth studies try to answer these emerging questions, too. After the turn of the millennium,
the effects of the increasingly sedentary lifestyle and altered nutrition are manifested in the
study results. The unfavourable effects of the economic boom, then, those of the 2008 World
Economic Crisis are reflected in the 2018 growth data.

The “Koérmend Growth Study” (KGS), a chain of repeated cross-sectional growth
studies performed on children in the town of Kérmend (Hungary, Central Europe) was one of
the first long-term research projects extensively tracing the secular trend. Systematic
anthropological measurements have been performed in Kérmend since 1958 in regular 10-
year intervals (Fig. 1.).

The KGS was set up by professor Eiben. Dr. Otto Eiben (1931-2004), professor and chair
at the Department of Anthropology at E6tvos Lorand University, and, after his retirement, a
fellow at the Churchill College in Cambridge. He is considered the most influential figure in
Hungarian human biology. The principal field of his scientific research activity was the
growth and maturation of children and the secular trend. In this aspect, his most significant
contributions were the Hungarian National Growth Study (Eiben et al. 1991), the Budapest
Longitudinal Growth Study (Eiben et al. 1992) and the Kérmend Growth Study (KGS) (Eiben
2003). His favorite work was undoubtedly the KGS. KGS, as it is widely known, has proven
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the fact that the tendencies observable during the growth and maturation of children in
Hungary are partial manifestations of the so called secular trend. The KGS was launched in
1958 by Ott6 Eiben, and thereafter he repeated his investigations in every ten years — K-58,
K-68, K-78, K-88. In 1998 the study was carried out by Eiben and Toth — K-98, and after
Eiben’s death KGS — K-008, K-018, was organized by Toth, with the contribution of Csilla
Suskovics (Eiben 2003, Eiben and To6th 2000, 2005, Téth and Suskovics 2020).
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Fig. 1: Design of the Kérmend Growth Study, series of repeated investigations

The aim of the study was to involve all healthy 3-18 year-old boys and girls living in the
town, i.e. all preschoolers and school children. The representation has usually been well over
95%, except in case of K-98 (76%), in case of K-008 (72%) and in case of K-018 (78%).
Methods and techniques of the investigations were in accordance with internationally
accepted standards described by Martin and Saller (1957). The recommendations of the
International Biological Programme, Human Adaptability section, were also taken into
consideration (Tanner et al. 1969). The authors are experienced in applying these methods.

The instruments used for these investigations were internationally standardized tools:
GPM and Harpenden anthropometer, Holtain bicondylar vernier caliper, Lange skinfold
caliper, steel tape measure and portable weighing machine.

Data analysis: Traditional mathematical-statistical parameters were calculated. In the last
studies computerized methods, the BMDP and the SPSS statistical softwares were used. Age
at menarche among girls was established using the status quo method. Data to age at
menarche were analyzed using probit analysis.

Professor Eiben has published several papers about the KGS. He has summarized the
results of the first three-four investigations in a small monograph (Eiben 1988) containing a
complete list of papers published about the KGS till then. Fifteen years later he has published
another monograph about the ongoing KGS (Eiben 2003). In this monograph, he described all
economic and social changes which influenced Koérmend children's lifestyle and somatic
development.
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RESULTS

The series of data published in the present booklet opens the door to convenient traceing
the positive secular trend and its cease as well. The alteration of the growth pattern can be
well observed. The change in the age and duration of the teenage growth spurt is expressively
demonstrated. Acceleration changes can be tracked, too. Among the values calculated, the
changes in BMI, body surface, bone maturity, body proportions and physique are especially
worthy of note. The phenomenon of debrachycephalisation could be proven, too. Data
concerning the age at menarche are also remarkable (T6th 2014, T6th and Suskovics 2020). In
case of some body measure analytics, principles of chronobiology are clearly perceptible, too.
The somnological results are good starting-points of scheduled comparative studies in the
future (Buda et al. 2020).
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Table 1: Samples of the Kérmend Growth Study (KGS)

Year of Study Number of Number of children
investigation inhabitants in investigated
Kérmend
1958 K-58 7500 1656
1968 K-68 10000 1736
1978 K-78 12000 2420
1988 K-88 12400 2867
1998 K-98 12200 2029
2008 K-008 12100 1563
2018 K-018 11200 1252
13,8 -
13,6 _ 13’53
13,4 -
13,2 -
12,93 12,95
13 - ’ 12,87
12,8 -
12,6 -
,43
12,4 -
12,2 -
12 -
11,8 T T T T T

1958

1968 1978 1988 1998 2008 2018

Fig. 1: The age at menarche in Kérmend
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Table 2: Body weight of boys and girls in the Kérmend sample
(Mean, SD, kg)

Age

(years) 1958 1968 1978 1988 1998 2008 2018

Boys

3 146 1.1 151 21 145 14 151 13 160 19 135 15 155 46
4 16,8 1.7 159 20 159 16 168 20 166 24 159 20 152 24
5 182 21 182 24 174 3.0 189 21 184 25 183 26 178 25
6 19.1 24 212 54 196 34 213 28 209 25 216 45 203 41
7 196 27 217 23 227 45 232 36 236 38 231 38 250 52
8 235 37 243 33 255 6.1 272 46 259 39 273 75 275 54
9 252 34 263 36 288 6.0 296 53 291 59 317 82 331 94
10 288 56 291 41 316 71 323 65 317 6.0 348 82 36.6 10.1
11 30.1 44 328 55 347 101 386 63 356 7.9 377 84 422 133
12 339 58 356 56 392 109. 413 90 398 87 443 119 46.0 11.6
13 380 55 395 6.4 433 10.2 466 104 454 95 495 140 508 11.8
14 411 8.8 448 7.7 505 116 574 103 522 96 56.2 154 615 16.9
15 50.2 89 509 79 541 129 607 88 57.1 11.1 60.0 148 643 175
16 544 76 564 94 593 103 606 88 621 106 713 17.9 66.7 19.2
17 565 7.9 602 75 59.6 125 659 7.7 655 94 747 197 70.7 164
18 61.2 98 606 4.6 63.6 10.2 66.2 8.1 656 112 70.6 164 69.1 135

Girls

3 145 16 142 26 145 15 147 1.7 141 15 141 22 142 23
4 16.2 1.8 16.6 23 154 2.2 164 21 165 21 163 39 151 20
5 176 21 172 22 178 3.0 180 2.7 184 32 177 28 180 35
6 206 3.0 204 23 192 34 203 29 207 32 210 53 213 6.1
7 207 3.1 220 25 224 48 229 38 230 34 242 63 249 6.0
8 218 3.7 241 29 247 54 256 42 251 43 258 6.7 282 99
9 262 6.0 267 54 285 54 296 52 282 55 309 74 313 86
10 292 44 312 49 307 73 320 49 330 70 349 80 345 83
11 313 52 340 73 351 81 387 70 377 81 376 85 393 10.6
12 355 76 394 73 404 89 422 87 422 95 465 11.1 488 126
13 39.1 55 439 7.4 448 85 462 8.1 466 9.2 474 98 513 158
14 450 7.1 475 65 486 9.2 524 8.7 50.1 9.2 513 99 580 128
15 492 6.4 517 80 50.8 88 527 82 527 121 545 118 56.3 14.7
16 492 53 525 75 517 81 532 7.0 538 84 56.0 103 594 137
17 520 6.2 527 7.3 540 94 536 9.2 539 6.3 570 137 60.0 15.8
18 52.4 106 554 6.1 550 90 561 6.2 545 109 59.2 180 59.8 16.6
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Table 3: Body height of boys and girls in the Kérmend sample

(Mean, SD, cm)

Age

(years) 1958 1968 1978 1988 1998 2008 2018

Boys
3 940 40 990 33 970 30 996 39 980 34 984 40 991 31
4 100.4 5.0 100.8 6.6 1023 4.0 1042 6.0 1049 34 1048 54 1035 55
5 107.1 6.4 1096 5.1 109.0 4.4 110.7 6.8 111.0 50 1125 47 1114 48
6 1124 5.2 1165 9.2 1155 50 1180 54 118.0 50 1194 57 1185 5.8
7 116.6 4.9 1206 4.7 121.0 54 1238 6.3 1233 6.4 1289 140 1254 5.2
8 122.7 5.2 1259 5.0 1263 58 1288 59 1296 6.0 1326 11.1 1303 6.0
9 129.0 6.7 131.1 6.1 1333 6.4 1345 58 1354 69 1364 6.3 1371 6.9
10 1343 7.4 136.7 6.3 1383 6.5 139.0 64 139.2 69 1425 79 1428 6.4
11 1356 6.7 1415 7.7 1427 59 1441 6.6 1455 8.0 1464 5.8 1474 6.9
12 1435 75 1465 6.7 1483 7.0 1498 79 1519 76 1541 75 1535 7.7
13 1496 6.8 152.0 7.3 1556 84 1580 8.6 159.3 88 159.3 8.8 1587 8.3
14 1529 8.9 156.7 8.2 1622 8.2 1652 86 1683 83 1671 9.1 1693 94
15 161.3 8.3 1643 89 1669 8.1 1702 89 1734 7.8 170.3 116 1711 74
16 165.1 6.4 1678 7.1 170.7 6.6 173.0 7.2 1755 7.6 1763 9.0 1755 538
17 1665 7.1 171.3 6.6 1723 58 1760 6.8 176.0 6.9 180.0 95 1774 48
18 168.8 9.8 171.8 7.1 1727 6.3 1765 9.2 176.3 85 1759 9.7 1768 57

Girls
3 944 6.9 946 39 968 36 974 36 983 45 988 50 970 46
4 1014 4.4 1033 4.2 101.8 53 1052 3.7 1029 4.7 1047 49 1038 5.1
5 105.2 3.2 109.4 5.4 1089 4.8 1102 51 1085 55 109.7 4.1 1110 56
6 1139 4.6 1143 55 1146 4.8 1178 53 1156 4.2 1177 6.9 1184 7.7
7 1175 54 1219 5.7 120.7 53 123.1 5.7 1226 5.1 1243 49 1238 44
8 1209 55 126.7 5.6 126.2 58 1278 6.3 1274 6.2 1295 6.6 130.0 5.7
9 126.0 8.3 1305 59 1325 69 1338 6.5 1348 7.0 1365 84 1352 55
10 1325 6.5 137.1 6.6 1373 6.8 140.7 7.0 1396 6.4 1422 8.0 1412 59
11 137.8 9.6 1415 6.3 1443 54 1471 7.4 1481 7.2 1467 6.8 1482 7.8
12 1441 7.8 1498 6.7 148.7 6.3 1520 7.6 153.7 7.4 1557 69 1569 7.0
13 150.3 6.6 1543 6.8 1559 6.4 1575 6.8 1569 7.1 1593 6.6 160.1 85
14 1554 6.0 1565 4.9 1582 58 1593 7.6 161.3 59 1617 7.0 1615 6.6
15 1575 50 1586 5.0 1605 6.3 1604 6.3 1619 74 1613 5.6 1620 5.3
16 158.1 5.6 160.1 6.3 160.7 50 1615 6.5 1620 6.8 1617 7.4 1626 7.6
17 1614 49 1602 9.0 161.0 53 1616 6.2 1622 6.4 1635 7.6 1626 6.4
18 1615 7.2 160.6 5.3 1619 52 1617 6.9 163.6 57 1621 5.2 1628 6.0
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Table 4: Sitting height of boys and girls in the Kormend sample

(Mean, SD, cm)

(years) 1958 1968 1978 1988 1998 2008 2018

Boys
3 550 24 569 18 553 22 579 23 572 37 560 3.0 563 29
4 56,6 3.3 588 26 584 25 597 32 595 25 589 26 576 3.1
5 583 35 612 26 608 26 621 30 621 30 618 3.0 616 3.0
6 609 42 646 41 638 27 650 30 657 27 650 34 649 28
7 644 24 657 24 663 35 677 35 675 35 683 31 685 32
8 66.6 28 677 29 687 30 700 29 704 31 707 33 703 25
9 69.1 26 700 3.0 715 34 723 30 727 32 726 33 731 37
10 717 36 729 28 733 32 739 33 743 33 751 42 751 33
11 720 31 745 35 752 31 755 46 764 38 758 29 770 38
12 757 3.8 758 31 772 40 774 46 792 41 784 55 794 36
13 775 3.4 789 37 805 46 811 47 820 45 815 44 823 44
14 794 47 814 44 843 47 852 47 868 53 852 48 877 56
15 83.2 46 849 48 855 44 870 46 888 44 881 49 888 45
16 857 35 871 40 879 46 895 39 907 46 923 43 918 31
17 86.2 3.6 891 40 894 35 904 34 911 48 941 44 926 3.0
18 88.2 49 896 34 893 42 908 43 923 40 917 66 931 57

Girls
3 542 25 539 28 548 22 562 21 565 32 564 32 551 28
4 55.7 23 586 22 575 32 597 21 586 27 590 34 581 30
5 571 21 611 41 598 31 618 29 607 3.0 608 26 609 32
6 62.3 33 628 28 628 28 651 27 638 25 641 37 644 43
7 639 27 660 27 660 31 675 32 675 38 671 29 674 3.1
8 657 3.0 679 32 684 32 689 31 689 33 691 37 700 36
9 684 56 693 35 707 31 712 33 725 41 731 45 711 48
10 703 3.0 726 34 725 33 746 38 742 34 745 43 745 36
11 720 36 743 35 756 34 771 40 781 39 765 35 779 4.0
12 756 40 788 37 782 38 795 41 803 44 816 39 826 3.9
13 785 3.8 811 38 820 38 827 39 824 43 837 37 848 46
14 809 36 823 28 833 33 839 37 848 32 854 33 853 57
15 826 26 835 29 840 36 842 32 854 31 861 36 852 6.8
16 830 30 843 33 841 28 852 32 861 36 869 36 875 43
17 839 22 844 32 847 31 853 34 862 43 869 42 868 37
18 843 42 848 26 848 30 857 37 872 35 868 27 881 39
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Table 5: Biacromial width of boys and girls in the Kérmend sample
(Mean, SD, cm)

Age
(years) 1958 1968 1978 1988 1998 2008 2018
Boys
3 224 08 221 09 229 10 232 16 233 25 224 12 237 138
4 23.7 18 231 12 235 10 239 12 238 11 238 11 237 16
5 244 25 242 13 247 13 248 19 249 13 252 16 255 14
6 254 13 250 18 257 15 264 10 259 17 269 26 266 1.7
7 265 12 261 13 271 18 277 14 270 18 275 12 280 22
8 277 14 272 17 280 18 284 14 284 17 285 24 295 15
9 290 14 282 16 296 16 297 16 295 18 299 18 309 24
10 301 19 294 16 308 20 308 1.7 304 18 313 21 322 20
11 305 18 304 18 315 20 318 18 318 20 323 17 334 25
12 319 20 315 16 331 17 330 18 331 22 341 22 349 33
13 331 17 327 23 341 29 349 24 348 24 353 25 360 24
14 342 25 343 22 362 24 368 24 371 25 372 29 387 31
15 36,5 22 359 21 371 28 379 27 381 21 37.7 24 390 27
16 379 19 369 22 388 22 394 24 389 23 394 23 409 27
17 380 20 380 22 393 23 401 35 397 27 404 3.0 407 19
18 387 19 386 19 398 18 405 26 402 21 402 28 414 25
Girls
3 232 17 219 14 222 22 223 13 222 09 229 11 231 14
4 239 13 233 13 235 35 237 11 233 11 237 13 238 15
5 245 12 237 11 243 16 249 14 243 14 245 12 252 15
6 260 11 248 24 254 20 260 13 256 14 260 19 268 19
7 265 15 263 11 270 12 276 27 268 15 272 17 281 138
8 271 18 270 13 280 19 282 21 279 16 278 17 288 24
9 284 21 281 18 292 18 292 18 292 16 296 23 302 22
10 298 15 296 15 302 12 307 19 304 23 311 22 315 17
11 304 17 302 16 316 19 319 21 320 19 320 20 330 24
12 319 21 319 22 329 17 334 21 331 19 342 22 354 20
13 334 17 336 29 343 19 343 17 341 20 342 19 362 27
14 348 16 340 15 351 16 350 18 352 17 353 19 370 21
15 356 1.7 346 1.7 353 17 356 1.7 357 28 356 19 364 19
16 357 25 348 14 35 17 359 24 359 18 349 22 369 19
17 368 17 350 24 359 17 359 17 359 19 355 19 373 19
18 369 31 351 16 361 14 359 19 359 18 352 19 371 22
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Table 6: Biiliac width of boys and girls in the Kérmend sample
(Mean, SD, cm)

Age
(years) 1958 1968 1978 1988 1998 2008 2018
Boys
3 174 08 165 09 165 09 168 09 171 13 163 06 172 18
4 186 11 172 09 173 12 171 11 173 10 173 10 174 11
5 192 17 181 09 181 09 179 10 182 13 182 11 182 13
6 199 10 190 15 188 11 188 09 190 1.8 193 14 194 16
7 203 19 192 11 196 12 193 12 197 17 194 16 212 20
8 215 15 199 15 204 15 200 16 205 16 207 29 218 16
9 222 16 208 11 215 16 207 17 212 16 218 26 234 26
10 236 24 216 12 223 18 214 15 219 19 228 22 239 22
11 238 1.7 226 15 228 16 223 18 232 21 240 20 254 31
12 248 17 231 14 238 19 233 20 238 25 251 25 261 25
13 262 24 240 20 248 25 243 19 249 20 260 26 271 25
14 273 23 249 17 258 36 255 19 267 25 273 29 293 35
15 29.3 20 260 23 268 17 264 19 274 21 272 27 288 238
16 29.7 17 271 23 278 19 270 23 275 17 285 28 296 3.0
17 307 19 278 16 281 23 277 18 276 19 293 32 291 30
18 315 25 283 1.7 283 15 278 23 278 17 286 28 294 22
Girls
3 182 13 162 08 16.7 08 160 08 162 09 165 10 170 1.0
4 190 10 174 10 169 11 172 08 172 11 174 14 174 1.0
5 198 10 178 08 181 18 180 13 178 14 178 13 186 14
6 206 11 186 1.2 183 16 185 12 185 13 190 20 199 22
7 208 1.2 194 11 195 12 193 11 193 19 197 21 212 20
8 211 14 200 13 198 29 199 17 197 17 202 18 221 238
9 221 18 209 18 214 21 207 14 210 16 219 26 229 25
10 234 17 218 15 219 15 218 17 215 19 234 26 236 23
11 244 21 226 15 227 23 230 33 230 19 243 28 249 238
12 25,7 3.0 243 16 245 21 239 21 235 19 261 27 269 33
13 276 17 254 16 256 2.0 249 20 247 18 267 21 279 33
14 29.7 19 264 17 265 20 258 22 262 18 272 22 291 26
15 302 24 274 17 272 17 262 24 264 17 273 19 284 27
16 303 26 276 15 274 20 271 22 265 18 273 16 285 25
17 304 20 278 14 279 20 272 16 266 22 278 25 287 31
18 309 33 280 17 279 27 273 16 268 18 281 25 292 30

10
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Table 7: Upper arm circumference (extended) of boys and girls in the Kérmend sample
(Mean, SD, cm)

Age
(years) 1968 1978 1988 1998 2008 2018
Boys
3 157 09 150 11 160 24 163 12 162 15 180 28
4 159 09 152 13 162 13 168 12 173 13 169 16
5 163 14 155 09 163 11 170 17 177 17 178 16
6 165 17 157 13 167 14 175 19 183 21 181 22
7 166 11 163 14 173 16 178 21 184 18 194 27
8 171 16 172 19 178 16 187 26 197 3.0 197 27
9 176 14 178 20 187 38 194 24 210 30 213 37
10 183 16 184 23 192 24 201 28 214 31 224 39
11 198 41 192 22 199 26 220 34 220 31 231 41
12 201 21 198 24 207 34 223 33 235 36 246 38
13 212 23 206 29 215 25 232 39 241 36 250 35
14 223 21 223 29 232 26 245 33 252 38 268 44
15 234 22 229 21 244 27 248 31 257 35 269 40
16 248 25 240 20 255 3.0 250 27 277 40 273 46
17 256 21 241 23 262 26 263 33 282 41 284 46
18 270 38 253 22 265 28 266 22 276 41 277 41
Girls
3 155 10 152 13 151 09 163 09 169 10 173 15
4 161 44 153 11 160 13 170 13 175 18 171 14
5 165 3.0 155 11 164 16 171 16 178 14 181 19
6 16,7 30 160 13 166 15 174 17 186 24 189 25
7 170 27 167 17 171 16 178 23 195 26 201 28
8 173 11 168 19 178 18 187 24 197 26 202 34
9 183 21 180 21 184 20 200 25 209 24 214 34
10 193 18 184 17 198 24 206 29 219 26 213 25
11 202 27 193 27 204 26 219 29 223 28 224 33
12 212 20 203 31 217 39 223 27 239 35 249 40
13 222 22 210 25 226 39 233 27 235 27 248 46
14 235 38 220 26 231 29 240 29 246 30 273 36
15 242 23 225 24 241 40 241 26 247 34 259 38
16 244 23 231 21 244 27 242 25 247 24 266 35
17 25.0 3.7 243 42 247 52 243 24 252 43 268 39
18 254 19 249 20 248 25 250 3.0 256 49 265 438

11
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Table 8: Triceps skinfold of boys and girls in the Kérmend sample

(Mean, SD, mm)

Age
(years) 1968 1978 1988 1998 2008 2018
Boys
3 104 16 119 27 134 34 108 24 102 18 134 43
4 92 14 109 29 129 32 116 30 101 21 103 29
5 86 15 97 22 117 26 109 33 101 33 102 31
6 83 17 96 26 113 28 105 35 99 33 99 32
7 73 17 90 32 119 39 107 47 97 34 124 48
8 79 19 95 40 125 41 117 54 124 57 121 44
9 74 17 104 40 134 50 115 47 134 56 143 6.2
10 78 23 102 45 136 53 127 56 129 57 147 6.8
11 84 27 105 51 145 49 145 57 142 52 155 85
12 74 21 107 51 155 6.0 138 6.6 148 6.2 163 7.7
13 80 27 101 52 124 46 143 53 129 7.2 147 85
14 77 19 101 54 124 48 132 56 117 6.6 138 8.1
15 70 19 89 37 119 48 95 39 106 56 128 6.5
16 71 22 86 40 123 50 87 41 96 53 109 7.0
17 69 18 81 41 111 45 111 54 104 6.2 112 94
18 68 21 82 32 111 40 88 35 97 58 85 39
Girls
3 101 23 121 26 123 19 126 26 102 29 124 27
4 101 16 116 31 141 30 132 36 119 37 121 25
5 85 11 112 26 129 38 121 37 114 32 128 3.9
6 86 19 117 44 136 39 123 41 122 39 125 46
7 85 21 118 43 134 39 124 41 127 49 141 55
8 94 22 106 37 140 39 133 42 139 43 149 75
9 93 26 120 41 146 45 150 54 148 44 147 50
10 103 3.0 121 42 163 54 157 6.2 147 43 162 59
11 10.7 30 114 39 163 53 166 6.0 140 53 154 6.7
12 100 24 124 53 158 58 150 51 147 56 169 6.6
13 105 29 129 56 169 59 164 59 148 45 156 7.0
14 103 3.0 148 51 178 53 168 65 152 57 191 64
15 146 3.7 147 49 191 63 148 48 156 55 170 59
16 138 49 172 56 192 54 159 47 152 41 182 6.7
17 137 42 172 59 182 51 151 44 152 69 172 6.2
18 147 33 156 50 186 53 175 53 162 7.2 175 81
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Table 9: Subscapular skinfold of boys and girls in the Kérmend sample

(Mean, SD, mm)

Age

(years 1968 1978 1988 1998 2008 2018

Boys
3 62 12 59 17 92 35 55 25 57 11 77 75
4 54 11 62 27 82 28 58 19 53 11 51 138
5 50 09 60 21 75 24 58 35 60 33 56 28
6 51 12 59 25 76 26 54 37 60 30 61 35
7 50 12 53 26 90 43 69 42 57 29 77 56
8 44 13 67 52 90 45 80 65 84 70 71 41
9 53 13 7.0 44 103 64 72 45 93 6.0 125 108
10 58 15 7.8 55 105 61 83 59 95 6.2 114 100
11 65 23 85 58 124 80 121 6.7 102 6.9 132 132
12 6.1 20 89 59 143 85 112 6.1 116 74 141 110
13 65 23 92 6.8 126 65 104 6.1 107 79 13.7 117
14 65 24 96 59 135 55 134 63 108 79 131 106
15 70 15 88 37 141 6.6 101 58 100 6.1 142 102
16 75 19 97 41 149 70 99 49 117 78 121 112
17 80 20 95 43 146 55 133 64 121 8.6 128 10.7
18 82 16 113 51 153 57 113 45 128 88 11.7 74

Girls
3 62 13 70 25 83 26 69 22 76 47 172 32
4 64 14 65 25 97 35 74 43 75 39 60 24
5 6.1 15 71 22 100 42 68 45 71 24 71 41
6 59 13 73 31 102 40 68 42 75 37 86 61
7 58 15 7.7 48 100 54 88 49 92 64 101 94
8 68 23 79 51 111 57 104 58 95 55 119 1138
9 69 26 91 53 113 59 114 69 105 6.3 117 094
10 81 25 94 52 141 75 121 7.8 106 54 107 8.2
11 92 40 97 61 156 78 131 75 110 6.7 128 100
12 85 21 119 6.1 170 80 129 6.3 124 65 146 91
13 96 29 124 65 175 7.7 151 70 113 55 132 121
14 109 32 137 6.2 189 7.2 166 79 129 6.0 164 89
15 134 36 138 59 220 80 147 59 125 6.6 155 81
16 13.7 42 151 63 225 82 148 55 129 57 178 89
17 133 3.7 163 66 204 68 146 6.1 140 99 181 103
18 134 40 149 53 218 83 185 81 165 111 165 10.3
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Table 10: Suprailiac skinfold of boys and girls in the Kérmend sample
(Mean, SD, mm)

Age

(years) 1968 1978 1988 1998 2008 2018

Boys

3 63 26 66 17 101 45 65 20 90 25 157 117
55 20 67 28 97 37 68 28 79 28 97 43
48 21 67 25 96 37 72 46 95 6.0 101 46
48 14 72 32 99 44 81 46 100 68 112 82
47 25 69 38 113 65 96 74 91 52 163 96
56 27 88 7.6 115 6.0 109 87 141 132 16.7 10.7
9 50 21 103 77 135 85 105 71 166 105 214 152
10 55 21 113 90 134 87 127 104 164 118 222 157
11 64 28 128 95 162 104 180 128 188 11.7 240 174
12 6.1 27 127 90 173 111 166 119 212 145 260 16.8
13 6.7 3.0 132 99 143 87 155 96 212 143 242 153
14 65 24 133 88 156 80 202 139 194 137 233 164
15 69 25 118 6.6 168 100 152 9.2 174 120 23.0 156
16 72 23 129 74 174 98 135 70 198 135 203 161
17 82 31 121 73 174 84 176 95 204 154 204 151
18 69 21 147 78 191 75 157 79 188 129 186 11.2

oo ~NO O

3 73 27 79 26 98 33 88 29 100 39 142 6.6
4 75 22 81 31 119 50 98 56 115 57 127 41
5 70 27 90 32 118 60 91 60 114 50 140 5.2
6 67 21 93 40 127 56 97 55 137 7.0 163 1038
7 64 31 103 6.2 129 60 115 58 138 83 201 141
8 72 25 100 6.2 143 69 133 6.2 158 85 211 153
9 77 29 127 66 148 82 159 81 189 87 200 121
10 95 32 131 6.7 176 86 167 99 195 105 20.7 113
11 91 33 138 76 187 89 181 85 204 129 230 123
12 88 25 165 100 197 94 177 84 243 123 253 131
13 105 36 164 83 197 89 200 93 236 112 226 152
14 109 32 174 80 217 84 212 97 255 102 298 134
15 16.1 40 178 75 240 91 198 78 238 119 242 110
16 177 48 192 81 248 88 201 72 268 118 298 100
17 151 44 215 89 220 64 201 71 264 150 255 140
18 206 49 186 7.0 231 76 229 94 261 117 250 131
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Fig. 2: Incidence and severity of childhood growth pain by sex (6-15-year, 2008)
(Buda et al. 2020)
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Fig. 3: Prevalence of iron deficiency and anemia among primary school children in Kérmend

(6-15-year, 2008) (Buda et al. 2020)
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