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Felhivids aszerzdkhoz

Az Anthropologiai Kézlemények a Magyar Biolégiai Tarsasig Embertani Szakosztilyanak folyéirata, a
Magyar Tudomanyos Akadémia Biolégiai Tudomanyok Osztilyanak feliigyeletével és erkolcsi timogatasaval
jelenik meg. Szerkeszti a szerkesztGbizottsag.

A szerkesztdbizottsag elfogad a fizikai antropoldgia, ill. az &ltalanos (nem klinikai) humaéngenetika
témakorébdl 6nallo vizsgalatokon alapuld tanulmanyokat, tovabba olyan kritikai vagy szintézist tartalmazé
kézleményeket, amelyek az embertani tudomany elSbbrevitelét szolgdljak. A kozlés alapfeltétele dltaldban az,
hogy a tanulmanyt a szerz6 a MBT Embertani Szakosztalyanak szakiilésén eldadja.

Az el6adasokat a szakosztaly titkaranal lehet bejelenteni és azok mdisorra tizésér6l a Szakosztaly
intéz6bizottsaga dont.

Az Anthropologiai Ké6zleményekhez kozlésre benyijtott kéziratok tartalmi és formai kovetelményei a
kovetkezdk:

1. A tanulmédnyok vildgosan fogalmazott célkit(izésd, korszeri modszerekkel végzett vizsgalatok igazolt,
bizonyitott eredményeit tartalmazzak, tomor és érthetd stilusban. A tanulmanyok terjedelme mondanivaléjuk
ménékéhez igazodjon. A rendelkezésre allé évi 12 iv terjedelem korlatozza az egyes tanulméanyok terjedelmét,
ezért 2-2,5 szerzGi ivet meghaladd terjedelm@ kéziratokat nem all modunkban elfogadni. A torténeti
antropoldgiai tanulmanyoknal egyedi méreteket — Gskori és honfoglalas kori széridk kivételével — dltalaban
nem kozliink.

2. A kéziratot A/4 alaku fehér papirra, kettds sorkozzel, a papirlapnak csak az egyik oldalara kell gépelni,
oldalanként 25 sor, soronként 55-60 betiihely lehet. Minden dolgozatot két teljes, nyomdakész
kéziratpéldanyban kell benyiijtani, 6sszefoglalassal, tablazatokkal, abrakkal egyiitt.

3. Az idegen nyelvii 6sszefoglalist — amely a tanulméany terjedelmének mintegy 10 szazaléka — az
Anthropologiai Koézlemények a kongresszusi nyelvek egyikén kozli. Az idegen nyelvii Gsszefoglaldsnak
tartalmaznia kell a probléma felvetését, az alkalmazott vizsgalati médszert, valamint a kutatds legfontosabb
eredményeit.

A tanulmdny cimoldalin 150 széndl nem nagyobb terjedelmd, angol nyelvi Abstract-ot kozlink. A
forditasrol — ha a szerzonek nem all médjaban — a szerkeszt6 gondoskodik.

4. A tanulmanyhoz tartozé tablazatoknak, abriknak az Anthropologiai Kozleményeknél az utobbi
évfolyamokban kialakult egységes gyakorlatot kell kovetniiik.

A tiblazatokat a tudomanyos dokumentacié elveinek figyelembevételével kell megszerkeszteni. Az egyes
tanulmanyokhoz tartozé azonos tipusi tablazatoknak egységeseknek kell lenniiik. A folydirat tiikrébe be nem
férd tablazatok tobb részre osztanddk; tobb oldalas (behajtés) tablazatokat nyomdatechnikai okokbdl nem
fogadunk el. Minden tablazatot kiilon lapra kell gépelni, sorszimmal és cimmel kell ellatni.

5. Csak gondos kiviteld és klisézésre alkalmas minéségli abrakat fogadunk el. A rajzon alkalmazott
jelolések vilagosak, egyéntelmiek legyenek. Minden abrit, fiiggetleniil attél, hogy vonalas rajz vagy fotd, dbra
jeloléssel, sorszammal €s aldirassal kell ellitni. A miinyomé papirt igényl6 fényképeket tabla formajiban kozli
a lap; ezek Osszeallitisanal a szerzoknek a tartalmi kovetelmények mellett az esztétikai szempontokat is
figyelembe kell venniiik.

Folytatds a borité 3. oldaldn

The Anthropologiai Kézlemények is indexed in Current Contents.
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e MEGEMLEKEZES )
PONORI TOROK AUREL ANTROPOLOGUS PROFESSZORROL
SZULETESENEK 150. EVFORDULOJAN

0.G. Eiben
Eétvos Lordnd Tudomanyegyetem Embertani Tanszéke, Budapest

Commemoration of Aurél Ponori Torok, professor of physical anthropology,
on his 150th anniversary.

Négyes emlékiinnepe van ez évben a
magyar antropolégidnak, és mind a négy
évfordulé ugyanazon személyhez kap-
csolodik:

150 évvel ezelott, 1842. februdr 13-4n
sziiletett Pozsonyban Ponori Torok Aurél,
nagykultirdji iigyvéd csalddjaban, har-
madik fiigyermekként;

110 évvel ezelstt, 1882-ben inditotta el
Torok Aurél nagy reményekkel az
" Anthropologiai Fiizetek" cimii folyéiratot
egy 316 oldalas kotettel, amelynek mind a
16 tanulmanyat & maga irta;

100 évvel ezelott, 1892. mdjus 5-€n
vilasztotta Gt levelezd tagjdva a Magyar
Tudomanyos Akadémia, €s

80 évvel ezeldtt, 1912. szeptember 2-
4n, a genfi antropolégiai kongresszus
megnyitdsdnak eldestéjén érte Gt a vdratlan
haldl. A magyar nemzet e nagy fidnak
haldla feletti gydszban osztozott az akkori
nemzetkozi antropoldgus tarsadalom.

Mai megemlékezésiink tehdt egy, a
maga kordban eurdpai, st vildgméretek-
ben ismert szaktudés, a hazai antropoldgia
kiemelkedd egyéniségének szol.

Amikor Torok Aurél 1881. szeptember
8-4n megkapta professzori kinevezését a
budapesti Egyetem ujonnan Iétesitett ant-

Ponori Térok Aurél professzor bronz portré
dombommiive az ELTE Embertani Tanszékének falan
(Kiss Sandor szobraszm(ivész alkotisa)

ropolégiai tanszékére, amely egyébként a vildg egyetemi antropoldgiai intézeteinek
sordban az 6todik (!) volt, mar megjirta eur6pa akkori legfontosabb antropolégiai
mihelyeit. Egy évet toltott Pdrizsban is, ahol Broca professzomdl, a kor vezetd
antropol6guséndl tanulta meg az j tudomdny alapismereteit. Gondoljuk meg, ekkor még
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a "ywdi veaotév" természettudominyos értelmezése egészen iij volt. 1881.
oktéberében kezdte meg egyetemi eldaddsait egyelore két hallgatonak, Thirring
Gusztdvnak, a fovarosi Statisztikai Hivatal késobbi igazgatdjanak és Papai Kdrolynak,
aki osztydkfoldi kutatdsaival irta be nevét a hazai antropoldgia torténetébe. Torok
eldaddsai népszeriiek voltak, egyre tobb hallgatja lett. Az 1900-as évek elején mar
200-300 hallgaté is megjelent eldaddsain. Ezek egyike volt Bartucz Lajos, késGbbi
tanarsegédje, majd hivatali utéda.

Torok Aurél nagy lendiilettel fogott hozzd a tanszék szervezéséhez: osteologiai
gyiijteményt, demonstricids anyagokat, mérGeszkozoket, konyvtérat stb. kellett teremte-
nie. Hamarosan hatalmas gydjtemény, tobb, mint 10 000 koponya és mintegy 1000
csontvéz alkotta a Torok 4ltal tervezett Antropolégiai Mizeum anyagat.

Kutatdsaiban részben a "régi ereklyék" gyijtésére és antropolégiai feldolgozasara,
részben az ujonnan kialakul6 tudominyig mddszertani kérdéseinek megoldasara
osszpontositotta tuddsat és energidjit. O volt az, aki III. Béla kirdlyunk csontmarad-
vanyait elsOként vizsgdlta antropoldgiai szempontbdl. Osteologiai, craniologiai
munkdjidhoz szellemes mérdeszkozoket konstrudlt. Szdmos kraniometriai munkdja
keretében az elsOk egyikeként alkalmazott biometriai mddszereket  és
val6sziniiségszdmitast. Ennek a munkdssdgnak mintegy betetdzése volt az 1890-ben ki-
adott 631 oldalas konyve "Grunziige einer systematischen Kraniometrie". Ez a munka a
kraniometria médszertani kézikonyve, amelyet szerzdje az antropolégusok, anatémusok,
orvosok széles tdrsadalmanak szint. A tobb, mint 5000 koponyaméret azonban kissé el-
riasztotta a kor tuddsait. Nagyon szép elismerések mellett ugyanis éles, st giinyos kri-
tikdk is érték 6t. Vilaszul még tovabb igyekezett finomitani médszereit. Joggal illette 6t
a kortarsak jellemzése: Torok Aurél valéban "a kranioldgia pesti reformétora” volt.

Professzori kinevezésekor az igérte Trefort Agoston m. kir. vallds- és kozoktatdsiigyi
miniszternek, hogy "kotelessége Iészen ezen (j szaktudomdnyt tdle telhetGen
meghonositani".

Nem érdektelen iti visszatekinteni a kozel 120 év el6tti hazai kezdetekre.

1873-ban Jokai Mor lapjaban, a Hon-ban Scheiber Sdmuel Trefort miniszterhez irott
"Pro Memoria"-jiban részletesen kifejtette az antropolégia tudomdny jelentGségét, és
komoly tudomdnyos érvekkel timasztotta ald annak sziikségességét, hogy ezt a tu-
domanyégat hazdnkban is mivelni kell. Ennek alapfeltételeként Scheiber hirom dolgot
tartott fontosnak: (1) Iétesiiljon Antropoldgiai Intézet €s Gydjtemény, (2) alakuljon
Antropolégiai Tarsasdg, és (3) induljon antropolégiai folydirat. 1874-ben Majlith Béla
is siirgette egy antropoldgiai tirsulat létesitését. Scheiber javaslata azonban, amelyet
1875-ben megismételt, majd 1876-ban a 8. Nemzetkozi Ostorténeti és Embertani Kong-
resszuson — immdr Rémer Floris és Lenhossék Jozsef timogaté egyetértésével — probalt
ismét propagdlni, sajndlatos médon nem kapott érdemi timogatdst.

Ezt a harmas kovetelményt vette at aztan Torok Aurél is, €s indult harcba ezek meg-
valdsitasaért. Az 6 nagy lelkesedéséhez sem tarsult azonban a hivatalos szervek megértd,
anyagiakban is megnyilvanul6 segitGkészsége.

Ez a mai iinnepélyes megemlékezés alkalmat ad nekiink, késGi utddainak arra, hogy
szdmba vegyiik, mi valésult meg j6 100 évvel késobb abbdl, amit kivilé elddeink az
1870-es évektdl kezdve megdlmodtak.

ad 1. Embertani intézet ¢s gyljtemény: Amint az koztudott, hazidnkban hirom
egyetemi embertani tanszék (az Eotvos Lordnd Tudomdnyegyetemen, Budapesten, a
J6zsef Attila Tudomdnyegyetemen, Szegeden és a Kossuth Lajos Tudomdnyegyetemen
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tanszéki csoport, Debrecenben), valamint a Magyar Természettudomanyi Mizeum Em-
bertani Tara mikddik, mint "alapintézet". Mindegyik jelentds gydjteménnyel, illetve
megfeleld mizeumi hattérrel is rendelkezik.

A Torok Aurél nyomdn indult hazai torténeti embertani kutatdsok igen jelentds ered-
ményeket értek el. Torok Aurél tanitvinya, Bartucz Lajos folytatta a torténeti személyi-
ségek csontmaradvényainak antropolégiai feldolgozasit, és fontos paleoantropolégiai
kutatdsokat végzett. A hazai paleoantropolégiai kutatisok skdldja paleodemogrifiai,
paleopathologiai, paleoserologiai stb. aspektusokkal boviilt. A torténeti népességek bio-
l6giai rekonstrukcidjinak kidolgozdsa is magyar antropolégus, a Bartucz-tanitviny
Nemeskéri Janos nevéhez fizodik.

Scheiber Samuel, illetve Torok Aurél els6 kivdansaga — gy latszik — megvaldsult.

A Torok Aurél altal kezdeményezett gyijtemény sorsa azonban tanszékiinkon eléggé
viharos volt, sok koltoztetést ért meg. A bioldgia djabb, divatos szakdgainak jelentds
egyetemi térhoditasdnak, siirgetd koveteléseinek hatdsdra Egyetemiink, Karunk
vezetosége az 1960-as évek végén a gyijtemény felszimoldsdra adott utasitist. Nem
kevés erofeszitésiinkbe keriilt, hogy a gyijtemény torténetileg azonositott, tu-
domaényosan értékes részét — ugy, ahogy — megdrizhessiik.

Idokozben Tanszékiink kutatdsi profiljat az djabb kor kovetelményeihez igazodva
alakitottuk ki, amely kutatisok az é16 magyarsig, azon beliil is a magyar ifjisdg biol6-
giai fejlddésére, fizikai erdnlétére, és mindezeknek mint az egész népesség biolGgiai
jolétének tiikrozésére irdnyul.

Ugy gondolom, hogy Torok Aurél — aki maga is tobbszor hangsiilyozta a magyar
nemzeti jellegii kutatisok jelentGségét — elégedetten nyugtiznd térekvéseinket.

ad 2. Ami az antropoldgiai tudomdnyos tdrsasdgot illeti, a Magyar Biol6giai Tarsasag
Embertani Szakosztilya betolti azt a szerepet, amelyet Scheiber Sdmuel és Torok Aurél
szént neki. Az 1952 6ta, tehdt éppen 40 éve mikodo Szakosztily megfelelS publikdciés
és vitaféruma a hazai antropoldgiai/humdnbioldgiai kutatdsoknak. Az eddigi 275 szak-
iilésen elhangzott soksziz el6adds bizonyitja a magyar antropoldgia életképességét. —
Torok Aurél sem kivinhatott volna jobbat e téren.

ad 3. Foly6irat: Torok Aurél "Anthropologiai Fiizete" érdeklodés hijan csupdn
egyetlen kotetet élt meg. Tanitvdanya, Bartucz Lajos inditotta djra a lapot 1923-ban, és
1939-ig négy évfolyamot tudott megjelentetni. Az jabb folytatdst az 1953/54-ben in-
dulé Bioldgiai Kozlemények "Pars Anthropologica”-ja jelentette, amely négy év utin
6ndllé "Anthropologiai Kozlemények" cimmel jelenhetett meg. Az érdem Maldn Mihdly
professzoré€, aki nagy szakértelemmel szerkesztette a lapot. Amikor 1966-ban Nemeskéri
Janossal egyiitt dtvettiik tole a szerkesztést, a tematikai fejlesztést taztiik ki célul, majd
1977-t61 kezdve sikeriilt egyre inkdbb nemzetkozivé tennem a folydiratot, anélkiil per-
sze, hogy az antropoldgia/humdnbiolégia "nemzeti tudomdny" jellege a legkisebb
mértékben is hattérbe szorult volna.

Az Anthropologiai Koézlemények az 1980-as évek mdsodik felében, amikor igazdn
virdgzott, keriilt ismét kritikus helyzetbe. Mdr 1987/88-ban két naptdri év jelzéssel
osszevont kotetet tudtunk csak megjelentetni. Az akadémiai tdmogatds megszinése, az
Akadémiai Kiad6é majdnem csodbe jutisa az Anthropologiai Kozleményeket is valsigos
helyzetbe sodorta. A megjelentetés koltségeinck eldteremtésére kéréssel kellett fordul-
nom mindazon intézményekhez, amelyeknek munkatdrsai rendszeresen publikiltak a
lapban. A nagylelkd segitokészség eredményeképpen Osszejott a sziikséges pénz, a lap
nyomddban van, ez év tavaszdn megjelenik az 1989/90. évi kotet. — Az djabb kotetek
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megjelentetése azonban tovébbra is bizonytalan. Az ez iigyben beadott palydzatainkat
elutasitottik. Nagy kérdés, mibdl tudjuk fenntartani a folyéiratot.

Kérem, nézzék el nekem, hogy ilyen hosszan foglalkoztam az antropolGgiai folyGirat
iigyével; elszomoritd, hogy 110 évvel a kezdetek utin ismét a magyar antropoldgiai
folyéirat életbenmaraddsaért kell kiizdeniink. Torok Aurél 1897-ben irott tanulmény4dnak
cime, "Esd6 sz6 a magyar nemzethez..." djra aktudlis. Bizonyos vagyok azonban
benne, hogy ez alkalommal meg fogjuk taldlni a megoldist, és az egyetlen hazai
antropoldgiai/humanbiolégiai folyéirat tovdbbra is alkalmas féruma lesz a kutatdsi
eredmények publikdlisanak, ugy, ahogyan azt kitinG elddeink, igy Torok Aurél is
elképzelte.*

Tisztelettel és koszonettel emlékeziink arra a férfidra, aki a magyar antropolGgia
meginditdsiban, az emlitett harom kovetelmény megval6sitdsdban oly sokat tett, és év-
tizedeken 4t szinte egyediil mivelte itthon szaktudomanyunkat. Apolni fogjuk tovibbra
is Torok Aurél professzor emlékét, és az 6 szellemében kivanjuk miivelni €s fejleszteni a
magyar antropolégiat/humanbioldgiat.

Holgyeim és Uraim, kosz6nom, hogy eljottek és veliink emlékeztek és iinnepeltek.

*

Elhangzott 1992. februir 10-én, az Eétvos Lordnd Tudomanyegyetem Embertani Tanszékén, Ponori Térok
Aurél, elsé magyar antropolégus professzor, a Magyar Tudoméanyos Akadémia levelezd tagja sziiletésének
150. évforduldjan rendezett linnepségen.

* Az 1992. februarjaban elhangzott eléadas 6ta 6rvendetesen javult a helyzet: az 1989/90.
évi, 32. kotet 1992. majusaban megjelent. Az 1991. évi 33. kétet megjelentetéséhez a
Muvelédési és Kozoktatasi Minisztérium jelentés tamogatast adott, a nyomdakéltség
tovabbi részét a Magyar Biologiai Tarsasag fedezte; a kotet 1992. decemberében megje-
lent. Azt 1992. évi 34. kétet nyomdakoltségeinek jelentds részét a Magyar Tudomanyos
Akadémia vallalta. — Készdnet érte!
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BODY COMPOSITION OF SZEKESFEHERVAR CHILDREN
AGED7TO 18

E. B. Bodzsdr and J. Pdpai

Department of Anthropology, Eotvis Lordnd University, Budapest; Central School of Sports, Budapest,
Hungary

Abstract: In 1991 a cross-sectional growth study was carried out in 3633 children living in Székesfehérvdr
(1687 boys and 1946 girls). The purpose of the study was to analyze the changes in body composition with age,
as reflected by absolute and relative body fat and total and lean body mass.

In the boys lean body mass increased continuously with age, with a steep rise between 12 and 16 years. The
increase in absolute body fat levelled off after age 16.

The changes in the girls’ body components followed a different pattern: absolute body fat content rose in
the whole age range studied while lean body mass did not change practically after 15 years of age.

The relationship betweem the respective body components was specific to the boys and girls though in pre-
puberty the growth rates of fat and lean body mass were found to be quite similar. During puberty the growing
difference between the sexes was attributable only in part to a dissimilar composition of the body, the unequal
growth rates of the body components were also important.

Key words: Székesfehérvdr growth study; Body composition; Maturation; Menarche; Oigarche (first emis-
sion).

Introduction

Developmental grade in children has often been judged in medical practice by stature
and body mass or by developmental indicies based on these two dimensions. There are
two basic problems in estimating developmental status by body mass. First, the impact
of environmental factors on body mass is greater in comparison with height. Second, the
components of body mass, such as bones, muscles, fat and viscerae, differ in their time
course of growth and development. Body mass is a resultant of the differential develop-
ment of these organs and tissues, so it may show comparable values despite wholly
dissimilar grades of development in the tissues. Accordingly, the growth curve of body
mass is less informative and has a limited value in assessing body development in
children.

To exactly describe the rules governing the age changes in the development of body
components is a very intricate task demanding much work and considerable instrumental
background (Parizkova 1977, Malina 1980). Simpler yet valid anthropometric methods
have been devised on the basis of the former techniques so there are a number of
practically easier procedures available (Sloan et al. 1962, Durnin and Rahaman 1967,
Sloan 1967, Katch and Michael 1968, Katch et al. 1979).

The present paper summarizes our observations concerning the age changes of the
body components and sex differences. Also the differences between the body composi-
tion of children of the same chronological age but differing sexual maturity are de-
scribed.

Material and Methods

A detailed anthropometric study was carried out among the children of the Székesfe-
hérvér primary and secondary schools in 1991. The 3633 children (aged 7 through 18)
whose two-component study of body composition this report contains belonged to this
sample. Table 1 summarizes the age and sex distribution of the studied children.



Table 1. Distribution of age and sex
in the Székesfehérvar sample studied

Boys Age Girls
N (year) N
118 T 126
123 8 145
141 9 163
140 10 179
144 11 158
168 12 175
164 13 174
163 14 177
194 15 204
148 16 187
120 17 161
64 18 97

Body density was estimated by the regression equation of Durnin and Rahaman
(1962). Total and fat-free mass was discriminated by using body fat per cent obtained by
Siri's formula (1956). The differences between the respective subject groups were ana-
lyzed by t-tests for independent samples.

Results and Discussion

By analyzing the age changes in total body mass (TBM) it could be stated that the
greatest difference between the successive age groups was in the age range between 11
and 15 in the boys and between 9 and 14 in the girls (Table 2). By comparing the age
group means of the boys and girls body mass was found to be practically similar during
child age and prepuberty. It was after age 13 that body mass began to differ by sex so
that after 16 the boys were significantly heavier than the girls.

In boys the yearly growth of total and lean body mass (LBM) was almost the same
except the age groups of 11 and 12, then 15 and 16, respectively. The relatively steady
increase in fat mass (TBF) was superseded by a faster fat accumulation at the ages of 12
and 16. After 17 years of age an absolute fat loss was observed (Table 2).

In girls the steady increase of LBM until 10 years of age was followed by a phase of
more intense gain while after 15 this was a stable fraction of body mass. Fat mass accu-
mulation was fastest between 11 and 15 (Table 2).

The intergender comparison of body mass and its components showed that the prepu-
bertally comparable body mass arose from differing sex-linked proportions between the
components. The contribution to body mass of LBM was relatively larger in the boys
and of body fat in the girls. The differences in LBM in/the two sexes was smallest at the
ages of 11 and 12. The reason for that is the earlier onset of adolescent growth spurt in
the girls. The more intense and longer lasting increase of LBM in the boys leads to a
very marked intergender difference by the end of puberty.

The sex-linked differences of fat mass in constituting total mass in the respective age
ranges are more demonstrative when expressed relatively (Table 3). The significant dif-
ferences that had been present also in prepuberty became even more marked after 14
years of age. While in the girls puberty brought about intense fat accumulation, in the
boys relative body fat did not change practically after the age of 12.
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Table 2. Means and SDs of body mass and body components (kg)
in Székesfehérvar boys and girls

AGE TBM LBM TBF
(year) Mean SD Mean SD Mean SD
Boys
7 246+t 3.8 204+23 42121
8 263t 6.2 21.6+3.3 4.8+3.2
9 297t 6.5 23633 6.113.6
10 33.1+ 6.7 26235 69138
11 358+ 8.1 28.0+4.1 7.8+4.6
12 416+ 108 31.7+56 9.9+5.9
13 46.4+10.5 36.1+6.5 102 £5.1
14 529+10.8 413+64 11.6+5.9
15 58.1+11.6 454 +6.7 12.7+6.5
16 65.4110.0 50.2+6.1 151 %72
17 664+ 9.8 519+5.8 14559
18 68.7t 9.4 546158 14.1+5.3
Girls
7 23.2%42 176123 5:61+2.2
8 259%5.1 19.412.6 65127
9 2719%52 20.8+2.7 7.1+2.8
10 320%7.1 23.3%3.6 8.7+3.8
11 36.7+8.3 266+44 10.1+4.4
12 420497 30.1+49 11.9+53
13 465195 33.2+49 11.9+53
14 50.9+9.4 35.8+4.7 15.1+5.0
15 54.0+8.7 37.2+43 16.8+5.0
16 55.7£9.2 38.0+4.6 17.7+5:1
17 56.7+8.2 38.7+4.4 17945
18 57.5+9.3 39.5+49 18.0+5.8

Table 3. Means and SDs of relative body fat (%)

Boys Age Girls
Mean SD (year) Mean SD
16.58 + 5.61 7 23.46 £ 5.00
16.91 + 6.07 8 2425+5.25
19.18 £ 6.76 9 24.70 £ 5.46
19.73 £ 6.85 10 26.19 £5.50
20.37 £7.30 11 26.47£5.76
22.20+7.56 12 27.21 £6.05
21.16 £ 6.29 13 27.65+5.46
21.06 + 6.81 14 28.95+4.63
20.89 + 6.54 15 30.56 + 4.64
22.15+6.76 16 31.29+4.10
21.36 £ 5.31 17 31.68+4.19
19.89 +5.84 18 30.79 £ 4.07

In summary, it could be stated that body composition differs markedly by sex already
in childhood and such differences become even larger during sexual maturation.

Other reports as well as our studies (Malina 1975, Forbes 1978, Holliday 1978,
Chumlea et al. 1983, Bodzsar 1980, 1984, 1988, 1991, Bodzsir and Pipai 1989) have
also shown that during puberty not only intergender differences become more marked,
but also the differences between children of the same sex but belonging to a different
type of development and maturation.
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In what follows, a comparative analysis of body composition is given through the ob-
servations made in the children of the same age but grouped according to the occurrence
or non-occurrence of menarche, respectively oigarche (first emission).

In girls, relative body fat — as shown by the fat percentage — was significantly greater
in those reporting menarche in the whole observed age range. In them it was also of the
same extent practically at all ages (Fig. 7). This gives rise to the inference that the
smaller relative body fat the later menarche occurs.

Post-menarcheal girls had a significantly larger LBM, too (Fig. 2). On the other hand,
the ratio of LBM over fat mass was greater in the pre-menarcheal girls than in the early
maturers. Thus, excess body mass in the more mature ones was due to a relatively larger
fat mass.

In boys the early maturers accumulated less fat and had a consistently larger absolute
LBM (Fig. 3 and 4).
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Summarizing these observations it can be stated that the child's maturation type is
clearly reflected by body composition, nevertheless, early and late maturation is predes-
tined by dissimilar ratios of body components in the two genders.

In this way, the standards produced for the age changes of body composition do not
only inform on the developmental stage of bones, muscles and fat in the children but
provide an opportunity to evolve an adequate technique for a short-time prediction of

pubertal events.
*
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THE INEQUALITY OF INFANT MORTALITY
Gy. Sdfdr Bodc
Institute of Sociology, Hungarian Academy of Sciences, Budapest, Hungary

Abstract: The traditionaly high value of infant’s mortality in Hungary has been basically influenced by the
extremely high figure and rate of premature births during the last decades. The effects of the risk factors on the
various levels of the social hierarchy are different. The difference between the infant’s mortality value of the
ranks of the social hierarchy has increased considerably since the beginning of the 1980s. Infant’s mortality
should be explained and treated as a complex social, sociological and medical problem.

Key words: Infant mortality; Premature birth; Mode of life; Social inequality.

All over the world, the rate of infant mortality is regarded as one of the indices of the
degree of civilization, which projects the economic, cultural conditions and the level of
development of public health in a given country. It is considered as one of the most sen-
sitive demographic characteristics of the inequality of chances of the people living on
the different levels of social hierarchy.

It's rate has been regularly recorded in European countries since the middle of the
19th century. The data registered in various countries showed significant differences as
early as one and a half centuries ago. In 1850, one-tenth of one thousand live neonates
died before the age of one year in Norway (102°o00), while three times as many in Ger-
many (297°/o0).

In Hungary there has been statistical data collection since 1891, when the rate of in-
fant mortality amounted to 272%o0, one of the highest in Europe. Up to the end of the
last century one out of four infants born in Hungary had not lived to turn one year old.
The 200% rate of infant mortality at the turn of this century has dropped below one-tenth
since then. Despite the continuous decrease, Hungary as compared with the European
countries traditionally ranks at one of the last places, lagging about 15-20 years behind
the developed European countries.

Significant differences can be discovered in the decreasing rate of infant mortality ac-
cording to the newborns' ages. The value of the death rate during 0—6 days has remained
more or less the same but the value of the death rate during 28-364 days has decreased
considerably during the last 60 years (Table 1).

Table 1. Structure according to the age of infant mortality in Hungary.
Number of deaths under the age of one year out of 1000 live births.
(Reference: Demographic Yearbook, 1990, Budapest, KSH)

Death rate per days

ear

Y 0—364 0—6 7—28 28 — 364
1891 272.0

1900 225.7

1910 196.1

1920 192.5

1930 1525 29.9 339 94.7
1941 115.6 26.4 19.8 69.4
1950 85.7 23.6 14.7 34.7
1960 47.6 22.1 9.3 20.2
1970 359 24.5 3.9 7.5
1980 232 15.3 2.6 3.3
1990 14.8 8.7 2.1 4.0
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One of the two main causes was a worldphenomenon but the other was a result of the
specific Hungarian circumstances. Today it is definitely easier the treatment of the ac-
quired — usually infectious — infant diseases in the countries having a developed health
care system than to keep the survival of the highly immature premature infants.
However the extremely high frequency of the premature rate and the unfortunate
weightspecific death of the newborns are specific Hungarian phenomena basicly
determining the total value of the infant mortality. The value of our premature rate is
about double, the death rate between 0—6 days is about three times higher than in the
West-European countries. In Hungary today the mortality of the infants bon with less
weight than 2500 grammes is about twenty times higher than the mortality of the ones
being born with a higher weight value. Therefore we have to search the reasons of the
infant mortality among the reasons of premature.

The value of the premature ratio increased considerably in the 1950s—1970s. That
time the frequency of premature births grew in the wake of the increasing trend of in-
duced abortions was blamed for the hardly decreasing infant mortality. In the analysis of
various indices of morbidity and mortality, it became widespread to stress the irrespon-
sible way of life of a part of the population. It became generally accepted that for the
high rate of infant mortality in Hungary the women who underwent induced abortion,
drank, smoked, and lived under poor hygienic circumstances were responsible in the first
place. The government tried to cover up the actual social causes, the existing social dif-
ferences, and the problems of the national health service (the lasting underfinancing of
public health, and the wrong domestic practice of abortion, the most drastic method, di-
latation+curettage used en masse).

As a result of the provisions of Population Policy Decree of 1974 (administrative re-
striction of abortion, compaign of hygienic education, a wider range of contraceptives)
the rate of induced abortions suddenly dropped by half, leaving of premature births al-
most unchanged. Thus statistics refuted the previously prevalent view that had blamed
the rate of induced abortions for the high infant mortality (Figure I). It is obvious for
professionals that a string of induced abortions in the obstetrical anamnesis significantly
reduces the chances of bearing to the full time of pregnancy, but in the light of the pre-
sent stage of our knowledge innumerable biological demographic, economic, and socio-
logical factors play a role in the formation of body weight at birth (Bodcné 1991). The
separation and weighting of the influencing factors will defy solution, for they exercise
their effects now strengthening, now weakening each other. Biological and social factors
become social and biological ones respectively, thus shaping the social inequality of in-
fant mortality.

The disadvantages of the heterogeneous modernisation in the socialist countries —
employment of the women, hazards at the place of work, overforced industrialisation,
increasing environmental pollution, increasing mobility — had their effects in Hungary as
well. The extensive industrialization caught up unskilled female labour force in the
masses. The almost full employment of women was not first of all due to endeavour
aimed at emancipation, it was brought about by economic necessity. Males could not
provide for their meagre pay kept artificially low. Unskilled women were often com-
pelled to take up jobs not suitable for their biological constitution. Mothers with small
children were exposed to an increased psychic burden, as they laboured under a stress of
lack of time for meeting their obligations both at the place of work and in the family.
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Fig. 1: Formation of rates of induced abortions and premature births
A: Number of induced abortions in women 14—49 years of age (°/oo); B: Number of neonates bom under
2500 grammes of body weight per 100 live births (%)
(References: Demographic Yearbooks, 1965—1990, Budapest)

As opposed to the other former socialist countries, in Hungary certain channels of
getting along in life from the point of view of finance and position were already open
even in that period. Families could create themselves relatively acceptable standards of
living through doing extra work. It was allowed to have a house or a summer cottage of
one's own built, to buy a car after three or four years being on the waiting-list, and to
travel to the "West" in restricted periods. For these goods, families undertook to
shoulder burdens beyond their strength, they sort of exploited themselves.

Because of the harmful effects of work on females, the weight of the burdens of the
working place and the family, the marked degree of self-exploitation, and the increased
environmental pollution, the risk factors exercising an unfavourable influence on the
outcome of gravidity had become multiplied. The children of mothers exposed during
their pregnancy to the negative effects of the slipshod urbanization and the disturbances
in adaptation accompanying the increased mobility were given birth to with a lesser
weight. Risk factors detrimental to health affected in different degrees the strata at the
various grades of social hicrarchy.

From the end of the 1970s on, social differences became especially marked, because
more and more people had an opportunity to participate actively in the so-called second
economy. There took place a significant polarization of incomes in the circle of those
having boom trades and due to the financial success of sundry private enterprises. The
accelerated inflation left stranded poverty-stricken people of an order of magnitude of a
million, while there sprang up a narrow well-to-do stratum with outstanding opportuni-
ties of promoting their interests in the sphere of health care as well. The firm polarisa-
tion was manifest also in the rates of infant mortality, and kept increasing in every re-
spect. The measure of incquality of chances between the fundamental strata was a multi-
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ple of 1.4 from the 1950s to the beginning of the 1980s. It meant that a neonate of
working and peasant origin had nearly one and a half times higher odds of infant mor-
tality than those of neonates of a white-collar origin. The gap in the infant mortality of
children in the upper and lower strata kept steadily widening. In 1990, the chances to
survive of a child born to the family of a white—collar worker were twofold as compared
with those of the offspring of a blue—collar worker (Table 2).

As far as the educational qualification of mothers is concerned, there has taken place
an even more marked process of differentiation in the past years. According to Table 3,

Table 2. Formation of Deaths in infancy according
to the social stratifications of providers
(Reference: Demographic Yearbook, 1990, Budapest, KSH)

Death under one per 1000 live births

ta

At 1960 1970 1980 1990
Peasantry 48.9 34.6 26.2 18.7
Working class 49.1 38.8 239 15:5
Intelligentsia 36.1 28.4 18.7 9.1
Measure

of inequality 1.4 14 1.4 2.1
of chances

Table 3. Formation of deaths in infancy according to educational qualification of
mothers. Deaths under one year per 1000 infants born to mothers with suitable ed-
ucational qualification [References: Szalai J 1986; Kozgazdasagi és Jogi Konyvki-

adé (Publishing House of Economy and Law)
Demographic Yearbook, 1989, Budapest, KSH]

Year Number of grades completed Measure
by mothers Average of inequality
—38 8 9—12 13— of chances
0y ) 3 (O] 1/4)
1965 42.5 39.3 31.6 26.9 38.8 1.6
1980 42.0 25.0 18.0 16.2 23,2 2.6
1989 33.0 17.8 12.4 9.2 15.7 3.6

today a new-born child of a mother having further education after the secondary school
has a three-and-a-half times higher odds for survival comparing with one of a mother
having less than the obligatory 8 classes at the elementary school. The educational quali-
fication of a mother influences the customs of family planning, the method of birth con-
trol, the warding off of factors endangering health, and the taking advantage of prenatal
care. According to the findings of researchers dealing with the issue of premature births,
the higher the educational qualification of the mother the lower is the number of under-
weight births. Among those without even an eight-grade school certificate, the rate of
premature births is twice as high as in the group of mothers who pursued higher studies
after secondary school graduation (Schuler — Klinger 1988). The excess in the mortality
of the infants of mothers with lower level of schooling is the consequence of not only the
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premature-birth issue, but it can also be traced back to the unfavourable surroundings
and social milieu awaiting the infant after its birth. The experience of professional bears
witness the fact that mothers with a higher level of education are much more willing to
breust-feed their infants than those with a lower level of education are. The hygienic
skill of more highly educated mothers also influences the level of their infant care, how
quickly they can recognize disorders indicative of pathological changes, which is a pre-
condition to the soonest possible medical attendance.

The pattern of the regional inequality of infant mortality had also undergone changes
in the past decades. In the first half of the century, infant mortality in towns was signifi-
cantly more favourable than in villages unprotected by organized child care. Up to 1960
the rate of infant mortality was the most favourable in Budapest, with towns as runners-
up, then villages, that is, the rates got formed in accordance with the settlement hierar-
chy. Infant mortality rates measured against types of settlement approached each other
during the 1950s, and there set in a levelling by 1960. At the beginning of the 1960s, in-
fant mortality in towns was the first to drop below in Budapest and by 1965 villages also
showed a lower rate than the one in the capital. Lasting from the middle of the 1960s to
that of the 1980s, the high rate of infant mortality in Budapest was the consequence of
the extraordinarily high frequency of underweight neonates, and at the same time it di-
rected attention to the various kinds of urbanizational harm detrimental to the foetus.
From the ever improving values over the past years in the capital, it can be inferred that
a higher cultural level of townspeople and the essentially better conditions of health care
are capable of counterbalancing the injurious effects of urbanization. After decades the
first time in 1990, the rate of premature births in Budapest sank below the national aver-
age with the rate of infant mortality then being already much lower, so the rank of order
again reflects the hierarchy of settlement (Table 4).

Table 4. Regional distribution of deaths in infancy according to weight at birth.
Deaths under one year per 1000 live births
(Reference: Demographic Yearbook, 1990, Budapest, KSH)

Regional Weight at birth (in grammes)

units — 999 1000 — 1499 1500 — 1999 2000 — 2500
Budapest 745.9 263.7 50.8 24.4
Towns 807.5 370.0 85.8 29.3
Villages 849.3 371.5 84.3 30.8
Total 8125 352.1 79.2 29.3

The same applied to the time when infant mortality in Budapest considerably sur-
passed the national average. The trend began to grow especially significant from the
middle of the 1970s on, when Perinatal Intensive Centres were set up in several hospitals
in the capital and in a few large towns, creating the conditions of high-quality care of
neonates. The rate of survival considerably improved among the inmates of the well
equipped neonates wards streamlined according to Western models and stuffed with
highly qualified medical and nursing specialists. The 200%o00 rate of mortality of the
prematurely born has been successfully decreased to half the number by these days. The
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setting up the Centres has increased not only regional but also social inequality. Experi-
ence shows that women doing physical work, or living in rural areas are less likely to be
delivered of their children in hospitals or clinics provided with Perinatal Intensive Cen-
tres. Due to the difficulties in transporting neonates from place to place, it would be de-
sirable that endangered gravid women should give birth to their children in such institu-
tions.

The strengthening social polarization of infant mortality experienced at the end of the
1980s is a new proof of the fact that the change in the social order (Which from the point
of view of sociology started as early as the beginning, or middle, of the 1980s) has pro-
duced winners and losers alike. The slowly improving infant mortality of the past
decades originates from the more favourable morbidity and mortality conditions of the
strata better off in every respect. The rate of infant mortality of the children of the en-
dangered strata (blue-collar workers, the poorly educated, those living at small localities,
the poor) continues more and more to lag behind the average and the norms in Europe.
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SOME ASPECTS OF THE HUMAN BIOLOGICAL STUDIES
IN DISABLEDS

J. Buday
Department of Pathophysiology, Training College for Teachers of Handicapped Children, Budapest, Hungary

Abstract: The differencies among the bio-medical, psychological and pedagogical views of the mental dis-
ability are analized. From the biological or medical point of view, the main problem is the syndromes, like
metabolic disorders or chromosomal anomalies. The "mental retardation” is verified among the features. The
severity of menial disability is a psychological diagnosis which is completed sometimes by the structure of in-
telligence or the features of personality, according to the results of intelligence and personality tests.

Special educators focus on the mental disability. The severity and the aetilogical background are taken into
consideration as factors determining the strategy of education. In this view, the mental disability is not a dis-
ease, but a stage which is irreversible and can not be cured according to our present knowledges.

The anthropological research of the disabled has a special biological interest: in this way, the influences of
the different aetiological background on the growth and psychique are known. On the other hand, this kind of
research is important also for the disabled persons. Having grown up, most of them can make physical work
and very important question if they are able to do it. The strategy of their physical education is based on this

kind of research.
Summarising the above mentioned theoretical background, the current studies of this field will be reported.

Key words: Disabled; Simptoms; Syndromes.

There are many different views of the disabilities and disabled people in the society.
The view of the non-professionals is not the topic of the present paper: the beliefs and
intolerant attitudes could be an issue of another dissertation. The view of the profession-
als is diverse, too, according to their field. While the different views can often make it
difficult to understand each other which is then always at the expense of the disabled
people, the author would like to try to highlight these differences.

In focus of the human biological view there is the syndrom, the origin of it, the
pathological mechanism of the induction of the symptoms, the epidemical aspects, etc.
The medical view is supplemented by therapic relations, in addition to the above men-
tioned ones. While the illness can be seldom cured or treated, medical help usually aims
to allay the symptoms only. Another important part of their interest is the aetiology of
the syndroms in question. Mental disability is mentioned among these symptoms, with-
out regard to its severity, usually just as "retardatio mentalis”. As an example, the
symptoms of Down syndrome in a medical school-book are on the table 1. This means
mental retardation from the biological point of view is just one of the symptoms, not
necessarily the most important.

In focus of the psychological interest there is the impaired personality. One of its im-
portant features is the intelligence, which is described by a number of well proved intel-
ligence tests. This way mental disability is classified according to the severity as it is
demonstrated in rable 2. The result of the most current tests is not only a quotient, but is
also shows the structure of abilities. The latter is of great importance, e.g. in the em-
ployment rehabilitation of mentally disabled adults. The intelligence tests can be com-
pleted by the examination of social abilities and other features of the personality.

Special educators focus on the symptoms of mental disability, because its severity
determines the possibilities of teaching, development and education. These features, ob-
viously together with the results of the medical and psychological examinations, play an
important role in those significant decisions, which in many cases determine the whole
life of a handicapped person, such as selection or employment.
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Table 1. The symptoms of Down syndrome

Obligatory symptoms Facultative symptoms

Mental deficiency Brachcephaly

Oblique-eyehole Epicantus

Microcephaly Plicata

Muscle hypotony Gotic palate

Disproportioned physique Hoarse and low voice
Clinodactyly

Wide distance of toes
Rectus diastasis
Anrthrochalasis
Pastosus skin
Acromicry

Simian line

Table 2. The severity of mental retardation

Hungarian International
1Q
practic practice
Debilitas 0.70 —0.50 Severe 0.70 —0.50
Imbecillitas 0.50 —0.20 Mild 0.49 —0.35
Moron 0.34 —0.20
Idiotia 0.20 — Profound 0.20 —

Therefore the view of the pathology of the handicapped is essentially different from
the common biological and medical view. The starting point is not the syndrome, but the
symptom, to which those syndroms arte matched which can cause the symptoms in
question. The approach of the aetiology of the handicapped considers the age when the
child was injured (Table 3). The question is: which syndromes can result in those severe
mental or physical disabilities, hearing or visual impairment, where the special
educational promotion is needed. The aetiological background, as well as the severity of
the disability, influences the strategy of education. For example the stagnant or
progressive state of a symptom determines the use of residual functions in the education.

Table 3. The aetiology of mental

retardation

. Gametopathia

Gonosomal

1
1.1,
1.2.
1.2
1.2

8

2.

2. Chiemopathia
2.1. Zygopathia
2.2. Embryopathia
2.3. Fetopathia
3.

Perinatal damages
4. Postnatal damages

Monogen damages
Chromosomal disorders
Autosomal disorders

20

It is worthy to mention, that a change of
the pathological cases has happened in the
last decades. In the 1940s, the serious
traumas or syphilis were frequent as
actiological background of severe mental
disability. From the beginning of the
1950s these disappeared, but meningitis
and encephalitis showed up. This was the
time, when it became possible to cure
encephalitis caused by microbes, but after
recovering from the illness, modest mental
retardation often remained. Nowadays the
biggest problem is dismaturity. The injury
happens earlier and therefore the impair-



ment is more serious. In the previous decades multiple handicaps were exceptional
cases, nowadays it is more and more frequent.

Human biological studies of the disabled select the examined group usually on the
basis of the same type of handicap as common feature and often do not even consider the
severity of the disability. This is due to the pressure of circumstances. In most cases one
can not find out the aetiological background from the available documents. Aetiological
classification can not be substituted by a selection according to the severity, however, it
is worth separating children with mild retardation from those with modest retardation.
The latter are pathological cases and early, consequently severe impairments occure
much more frequently among them.

Under the pressure of necessity this was also our method in our longitudinal
examination of growth, which we have alrleady been doing for twenty years among
mentally disabled boys. Therefore we seperated the group of children with mild and
modest retardation. It makes the situation more difficult, that in this institute the more
severe forms of mild retardation are more frequent. Therefore it seemed worthwhile to
distinguish the genetic injuries from the damages after conception. The previous group
consists of children with Down syndrome and some with aminoaciduria, unfortunately
not diagnosed in details. A methodological problem is that there are only few children in
this group and for a longitudinal growth-examination it will probably be good enough
only a small sample of children with Down syndrome.

This work was completed by examinations of physical fitness. Such examinations
have not been made in Hungary yet and only very few documented data can be found.
The methodology of the question is not worked out either. There were some similar
examinations made among mentally disabled adults who took part in intensive sport
activities, but most of the applied methods can not be used among children. The
procedures standardized for non-handicapped children can not be adapted either,
because the tasks are too difficult for them to understand. The importance of this
examination is reinforced by the fact, that most of these people will do physical work in
their adulthood, except for a smaller group of the visually handicapped and the
physically disabled. An essential element of the quality of life is occupation, even in the
cases of people with modest retardation. Build and physical fitness are fundamental
questions of success at work.

It is an especially interesting question for human biologists dealing with growth, how
the different syndromes effect growth and body build. The main problem of studying
this question is that one can collect find a sample, big enough for a statistical analysis,
only from very few syndromes. It is important that the description of the rare syndromes
should contain some often neglected parts, such as measures body measures or
dermatoglyphics, even without detailed comments. Then collecting these data we could
get closer to understand the question, however, probably only the next generation will
benefit from it. Another lack is, that while data about the growth of the mentally
disabled are available, none have been collected among visually and hearing impaired
and physically disabled people. It is a pity, because a number of important results are to
be expected in this field, especially on build.

Most people are familiar with the problems of examinations before school age, when
mental retardation and mental deficiency has to be diagnosed and differentiated. These
are the children with their 1Q between 70 and 90, and the result of the intelligence test
can not be used alone to make the final decision. This examination is crucial, because it
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will determine, which type of school the child will start to attend. Earlier the usual
practice was, that the child went to a special class, where the number of the class was
smaller and the teacher was an experienced one or a special educator. It the development
of the retarded child could continue studying in the ordinary school. If the development
of the child did not begin and it seemed a real mental deficiency, the child got to a
special school. Nowadays, because of financial difficulties, the decision often is that the
child should start school a year later which, without intensive developmental work, can
not solve the problem. The retardation of the mental development can not be corrected
later and it is to be feared that the retardation will endure.

Our opinion was, that we have to involve the assessment of the biological age in the
solution of the problem. This is possible through the assessment of the skeletal and
dental age, both can be defined with large certainty. In this case we have three
estimations of the actual maturity: (1) age (chronological age); (2) psychical age
(intelligence age, drawing age, sociawl age); (3) biological age (bone age, dental age,
measures of the body).

It is also to be mentioned, that there is a rarely used but effective confirmation of the
assessed biological age: the relation between the body measures of the child in question
with the respective measures of a non-handicapped child of the similar age,
backwardness or its advancement.

Psychological age
| years
1/a.
Biological agel
Psychological
age
l years
1/b. =
Biological agel
Psychological age
l years
1/c. >
Biological agel
Psychological
age
years
1/d.
Biological age

Chronological age

Fig. 1: Association among the chronological, psychological and biological ages
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These three parameters correlate with each other but they are by far not the same.

— Several times the three figures are practically the same (Fig. 1/a). In the rest of the
cases special treatment is needed.

— Another good case is, and therefore we do not deal with it, when the child can be
psychically more developed, than the chronological or the biological age (Fig. 1/b).

— If both the psychical and the biological age are behind the chronological age, then it
is considered as a developmental delay (Fig. 1/c).

If this child gets into an environment which is advantegous for his development, it is
very much possible, that the child will soon reach the level of his age. However, this
does not happen automatically, only with the help of such a special environment.

— Finally in the worst case, the biological age is the same as the chronological age or
might be even higher, but the psychical age is considerably retarded (Fig. 1/d). These
cases are regarded as mentally disabled. Since this means a discrepancy of the
development, which is abnormal and there is little chance to spontaneous improvement.

The number of children with special needs is growing. These are not only the
handicapped, but also children with learning difficulties, dyslexia, dysgraphia and
dyscalculia. These deficiencies of partial abilities often turn out when the school age
examinations are made or in the first class. The main reason of these symptoms were
earlier considered as the injury of the territory of the three lobes (a part of the brain
behind the fossa lateralis) or MCD (minimal cerebral dysfunction). It has been recently
recognized, that the polution, primarily the heavy metals can also be among the reasons.
A current investigation reported, that in the blood of children living close to main roads
with heavy traffic 15 microgramm pro 100 ml lead was found, instead of the
recommended 0 microgramm pro 100 ml. The clinical symptoms of the pollution can
not be proved, because the amount is not enough for that. But the heavy metals distract
the biochemistry of the neurotic cells and while the enzymes for its treatment are
missing, they can not evacuate from the organism. The majority of these children living
in that area are the so-called children at multiple disadvantages and most of them attend
the special school. Not or not primarily because of their intelligence, but because there is
no other school for children who are not good enough to follow the speed required in the
primary schools, and this is also the case of the ones with partial disabilities.

We have to note, that the success of the work among disabled, and especially
mentally disabled people is seldom commensurate with the efforts. It is very important,
that special educators get informed about human biological studies as quickly as
possible. In this way the results of the research can be built into the educational and
teaching concepts, and would help special educators to ease the state of the disabled.
This is a biological fact, which we are so dreadfully powerless to fight against.

*
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CHANGES OF BODY COMPOSITION AS A FUNCTION OF AGE
ANALYZED BY NON-PARAMETRIC STATISTICAL METHODS

1. Déber and L. Kirdlyfalvi
Community Heath Service, Pécs; Central Laboratory of Chemistry, University Medial School of Pécs, Hungary

Abstract: With usual methods of anthropology 3529 school aged children (6—18 years) were investigated in
town Pécs. The data obtained were analyzed sorting them into separate age groups. The growth curves were
created by the traditional statistical methods with help of different smoothing techniques (polynomial
smoothing) determining their goodness of fit and statistical significance. By development of statistical methods
it became possible to eliminate the errors originated from the computation of averages and from the applied
statistical corrections. The authors present growth curves obtained by the non-parametric regression analysis
in which each points represents the real, uncorrected value for each persons examined, like body weight, lean
body mass, and weight of body fat. The regression curves of each registered parameters of body composition
represent the exact value of these parameters as the function of age treated as a continuous variable. The
clinical importance of this method is that it provides more precise judgement concerning the measured data of
a given person.

Key words: Growth study; Percentile curves; "Non-parametric regression”.

Introduction

More than one quarter of life time of human being is used for growth and
development. The biological changes during this period of life increase in the number of
cells, increased size of the cells and function differentiation, lead to the attainment of the
adult status. This process is often called maturation. However, even during adult status
there are similar biological transformations. Such age related changes may be regarded
as a "continuing maturation" representing the descending part of the life cycle. The
period of the growth and development which goes from conception to adulthood,
represents the ascending part of the life cycle.

Growth refers to change in the physical dimension of the body or parts of it, as a
function of time. Such changes are measurable in quantitative terms and can be
evaluated by the statistical analysis appropriate to variables.

The aim of the present study is to demonstrate the use of "non-parametric regression”
in growth studies, demonstrated in boys' data.

Sample and Methods

To demonstrate to usefulness of the "non-parametric regression” it was used during
evaluation on the results of the "Pécs Growth Study" (Déber 1991). Within this study
3529 school-aged children (from 6 to 18 years) were investigated in the 1983-84 school-
year. Nineteen different body measurements were determined according to Martin —
Saller (1957) and the International Biological Program (Tanner et al. 1969) like body
weight, height, sitting height, bi-acromial width, bi-iliac width, humerus- and femur bi-
epicondylus, head,- chest,- and arm-circumference was measured both in relaxed and in
flexed position of the knee and calf circumference, skinfolds above biceps-, triceps —
buscle and in the subscapular and supra-iliacal regions, etc. On the basis of these
measurements indexes for body-shape, obesity were calculated. Few parameters of body
composition were computed as well, like lean body mass, fat body mass, and body fat
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content (D6ber 1991). Analyzing the data measured standard deviations and percentile
values were determined creating age groups as described by Martin — Saller 1957,
separately for boys and girls with the help of the BMDP statistical program (Dixon et al.
1983). For the clinical use growth curves were constructed, made by polynomial
smoothing technique (Chambers et al. 1983). To demonstrate the usefulness of "non-
parametric regression” in growth studies growth-curves were made by "non-parametric
regression” method as well.

Results and Discussion

On the first figure (Fig. 1) the percentile curves of body weight for boys is
demonstrated. The different lines represent the percentile values, like 3, 10, 25, 50, 75,
90, 97 percentiles. By increasing the age, the values of standard deviations were found
increased, as well. The curves, representing the different percentile values tend to
expand by the age from the puberty. Demonstrating the percentile values as curves,
using smoothing technique is a classical method in growth studies. By the evolution of
new computer programs available using "non-parametric regression” made it possible to
reduce the errors deriving from the estimations of mean value, smoothing technic etc.

In the Fig. 2 the body weight curve of boys made by "non-parametric regression” is
shown. In this figure each points represent the measured value of boys. The regression
curve demonstrates graphicall the measured parameters as function of age. The
originally measured points and the "non-parametric regression” curves are displayed
together. (Our growth study data set contains the ages with accuracy of five decimal
digits.) Therefore the "non-parametric regression” supplies growth curves free from
errors of percentile methods.

The Fig. 3 demonstrates the lean' body mass of boys, and the Fig. 4 shows the lean
body mass curves made by "non-parametric regression”.

The Fig. 5 and 6 represents weight of the body fat. The Fig. 5 shows the percentile
curves, and the Fig. 6 demonstrates the "non-parametric regression” curves.

The clinical importance of "non-parametric regression” in growth studies is that this
method can provide local standards for different parameters of physical development.
With help of this method it is possible to have more exact growth curves than with the

traditional percentile technique.
*
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HUNGARIAN REFERENCE
DATA REGARDING MATERNAL WEIGHT GAIN
DURING PREGNANCY

E. Gdrdos and K. Joubert

Central Statistical Office, Budapest; Demographic Research Institute
of the Hungarian Central Statistical Office, Budapest, Hungary

Abstract: In the framework of the "Health and demographic survey of pregnant women and infants” a fol-
low-up investigation of 8818 pregnant women and their infants was carried out in Hungary.

The authors have worked up the change of body mass of the pregnant women, who gave birth to appropri-
ate birth weight for gestational age live-born babies of 2500—4500 gram birth weight and 38—43 completed
gestational wzeks. The change of body mass of pregnant women (mothers) was measured at the first visit at
prenatal care, the 20th, 27th, 34th week of pregnancy and at birth. Mean- and percentile values of the change
of body mass are to be presented partly for the all eligible women, partly for the different body weight and
height groups. Mothers are categorized into three groups according to prepregnancy weight and height, re-
spectively. In the first group there is the lower 25 per cent of women, the middle group includes the next 50 per
cent, and the third group is constituted by the upper 25 per cent.

Maternal weight gain is relevant regarding birth weight of babies which is revealed by the regression anal-
ysis carried out for birth weight as a dependent variable with duration of pregnancy, number of previous preg-
nancies and previous live births, mother's age, educational attainment, prepregnancy weight and height as in-
dependent variables. The relation between maternal weight gain and birth weight of babies, however, depends
on mother's statue before pregnancy.

Key words: Maternal weight; Maternal height; Maternal weight gain during pregnancy; Maternal weight
gain — newborn weight; Prepregnancy body weight, body height and Kaup — index; Maternal prepregnancy
weight-height groups.

Introduction

Maternal weight gain is important regarding the appropriate development of foetus,
the mother's health as well as her aesthetical self-evaluation (Taffel 1980, Vedra 1977,
Bodndr — Bodndrné 1985). Simplifying, we can say, the appropriate weight gain during
pregnancy is one of the preliminary conditions of the appropriate development of new-
born. Immoderate weight gain endangers mother's health overcharging the core and
joints. "The experienced obstetrician is convinced of the complications, both major and
minor, caused by excessive weight gain in pregnancy. Although restriction of the gain in
weight to 20 pounds" (around 9 kgs) "may be difficult in many cases . .." (Abrams &
Laros, 1986).

The aim of this article is to develop reference values for weight gain during preg-
nancy for in-term singleton newborn's of birth weight 2500—4500 grams and whose birth
weight is appropriate for gestational age. That is, whose birth weight is between the 10th
and 90th percentile values according to the Hungarian reference data (Joubert 1983).
Furthermore, another goal is to present the relation among mother's prepregnancy weight
and height; matemal weight gain and newborn's birth weight. Since maternal weight
gain and newborn's birth weight depends also on mother's pregravid weight and height
(Abrams & Laros 1986, Szab6 & Rex-Kiss 1984, Taffel 1980, Stoll et al. 1986), it is ad-
visable to give the reference values for women with different prepregnancy weight and
height.

These reference values can help physicians, obstetricians, district nurses (while such
aid has not been prepared on Hungarian data) to judge the weight gain of pregnant
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women under their prenatal care. On the basis of such an aid they can recognize at-risk
pregnancies more quickly and easier, and this can give an opportunity to apply the ap-
propriate therapy.

If pregnant woman gets this chart, she would be able to control if her weight gain is
appropriate according to the reference values. In such a way she would have an opportu-
nity to influence it consciously during pregnancy.

Materials and Methods

The data come from the "Health and demographic survey of pregnant women and in-
fants", which has been carried out on a 2% national representative sample of 8818 preg-
nant women in the cooperation of the Population Statistics Department of the Hungarian
Central Statistical Office, the Demographic Research Institute of the CSO and the Na-
tional Institute of Infants' and Children's Health (Joubert — Gardos 1991).

Pregnant women from November 1979 through November 1982 were interviewed
several times during pregnancy: at the first visit at prenatal care, on the 20th, 27th, 34th
week of pregnancy and when the pregnancy was terminated. In the case of spontaneous
abortions and prematures some of them might be left out. In this way we could get in-
formation on weight gain during pregnancy simultaneously with the interviews.

In this study data referring to 6918 pregnancies have been analysed, which ended in
in-term singleton live birth of 2500-4500 grams and prepregnancy weight of mother was
available. It can be supposed these conditions can assure us to have a homogeneous
sample which does not contain pregnancies of irregular course. Weight gain was calcu-
lated by subtracting the stated prepregnancy weight from the measured weight at the
given points of time during pregnancy.

To reveal importance of maternal weight gain a regression analysis was calculated for
the birth weight as dependent variable with eight independent variables.

Maternal weight gain was supposed to be different according to the mother's prepreg-
nancy weight and height taking them into account simultancously. Thus, nine categories
were created for these two parameters considering them together, combining the three
groups for both measurements: less then the 25th percentile; between the 25th and 75th
percentiles; above 75th percentile.

The Kaup-index: weight (g) / height? (cm?2) (Martin — Saller 1957) classification used
is based on the values proposed by Garrow (1981).

Results

The Table 1 provides descriptive details on the entire sample worked up here, and the
Table 2 and Table 3 show the distribution of women according to pregravid weight and
height, as well as the Kaup-index.

Importance of the maternal weight gain in the birth weight of newborn is demon-
strated in two considerations here. Taking into account the pregnant women who have
given birth to in-term babies of normal birth weight, from the point of the 10 kgs weight
gain at the end of pregnancy, birth weight is almost linearly increasing with lifting ma-
ternal weight gain. At 10 kgs weight gain the average birth weight is 3261 g, while at 27
kgs newborn are weighing 3497 g as an average (Fig. 1).

The connection mentioned above does not inform us about the importance of weight
gain among other variables affecting birth weight. The eight variables chosen as de-
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Table 1. Characteristics of the main variables in the study

Variable Mean SD No. of cases
Pregravid weight 57.8 9.4 6918
Weight gain at 20th week 52 (9%)* 35 6703
Weight gain at 27th week 86 (15%) 39 6767
Weight gain at 34th week 11.6  (20%) 44 6721
Weight gain at the end 128 (22%) 49 6598
Mother's height 162.2 6.0 6899
Kaup-index 219 33 6899
Birth weight 3300.4 412.5 6918
*Weight gain in percentage of prepregnancy weight
Table 2. Distribution (per cent) of women according
to pregravid weight and height
Pregravid Height (cm)
welght k&) _ 149 150-154  155-159  160-164  165-169 170-174 175 AN
-49 60.3 42.8 26.1 125 59 23 24 15.8
50 -59 359 40.3 50.4 55.5 46.4 31.5 22.4 47.7
60 — 69 26 12.1 175 232 32.2 429 37.1 25.1
70-79 13 4.1 4.7 6.4 10.7 16.0 27.6 8.2
80 - 0.0 0.7 1.4 24 4.8 7.3 10.6 32
All 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
No. of cases 78 563 1545 2328 1520 695 170 6899

Table 3. Distribution of women according to value
of pregravid Kaup-index

Kaup-index Per cent
- 1.8 (underweight) 6.5
1.81-2.2 ("ideal" weight) 52.3
2.21-2.8 (overweight) 35.5
2.81- (very overweight) 5.7
All 100.0
No. of cases 6899

pendent variables for the regression analysis of birth weight can be grouped into three
categories: (1) biological, genetic and health status of mother (duration of pregnancy,
mother's age, number of previous pregnancies and number of previous live births); (2)
social background (number of school years completed); (3) anthropometric variables
(prepregnancy body weight, body height, weight gain). The latter group is proved to be
very relevant in birth weight of newborn, since the most significant variable of the eight
ones is the prepregnancy weight, and maternal weight gain is on the third place, while,
mother's body height is on the 5th (Table 4).
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Table 4. Regresion analysis for birth weight

Variables B B F
Pregravid body weight 10.95 0.25 370.86*
Gestational age 66.09 0.20 320.83*
Matemal weight gain 15.06 0.18 242.45*
Educational attainment 10.44 0.07 36.54"
Body height 4.67 0.07 28.51F
Age of mother 3.90 0.04 11.79*
No. of previous pregnancies 8.80 0.04 484"
No. of previous live births -1.95 -0.01 0.45
Constant -1110.50

*significant at level of p < 0.05

It can be seen that birth weight is significantly affected by mother's anthropometric
parameters. Closed connection have been stated, however, also between weight gain on
the one hand, and mother's prepregnancy weight and height and weight-for-height index,
on the other (Abrams & Laros 1986, Raffel 1980). Comparing the nine groups produced
taking into consideration prepregnancy weight and height together, it can be stated that
the tallest women with the lowest body weight get on the most at any stage of
pregnancy, while, weight gain of the heaviest, but lower pregnant women is the lowest
(Fig. 2).

This connection is not only because of the different weight-for-height index. In the
same Kaup-index category the heavier or taller the woman the more weight she gets on
(Table 5).

Table 5. Average maternal weight gain by Kaup-index and pregravid weight

Pregravid weight

Kaup-index -51 52-62 63— All
kgs

-1.8 (underweight) 4.0 15.2 14.1

1.81-22 (ideal weight) 13.0 13.6 14.4 134

221-28 (overweight) 122 124 12.0 12:2

281 - (very overweight) 9.4 9.4

All 13:2 13.2 11.5 12.8

As it was seen above pregravid weight and height have an cffect on weight gain,
moreover, weight gain influences birth weight. This latter influence, however, is not the
same in the different groups of women according to prepregnancy anthropometric
characteristics. As the Fig. 3 shows, weight gain during pregnancy have no significant
effect on birth weight for the tall and heavy women; moderate effect can be detected for
medium tall and heavy women, as well as, tall and light women. Increase of maternal
weight gain rises the newborn's weight the most significantly for short or medium high
and low weight women. Drawing the trends it can be seen, that in the latter groups 20
kgs weight gain results about 500 gram increase in birth weight, while, for the tall and
heavy women only about 100 grams.
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Fig. 4: Percentile curves of maternal
weight gain considering in-tenn AGA
newborn of 2500-4500 grams

Fig. 5: Percentile curves of maternal
weight gain considering in-term
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height: 167 cms or more)
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newborn of 2500—4500 grants
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The results mentioned above give the reason to produce reference percentile curves
for several prepregnancy weight and height categories.

To give a basis to compare the several prepregnancy weight—height groups with a
generally healthy course of maternal weight gain, following the percentile curves for all
women who have given birth to in-term, normal weight newborn (Gardos & Joubert
1989/90) the same chart has been created for those women whose newborn were
appropriate for gestational age (Fig. 4). From the 6th week duration of pregnancy to the
19th week the data were obtained at the first prenatal care, similarly, for the 37th—42th
weeks, where the data refer to the time of termination of pregnancy. In this way these
values come from cross-sectional like samples, while, the data of 20th, 27th and 34th
weeks concern a longitudinal sample. Only to demonstrate the differences between the
groups, two set of percentile curves are shown here (Fig. 4, Fig. 5, and Fig. 6). Since in
the two extreme groups the number of cases was not enough to compute percentile
values for all the separate gestational weeks either at the time of the first attention at
prenatal care, or at the end of pregnancy, we were confined to the longitudinal data.

Discussion

Birth weight of newborn is a very important factor considering the chance to survive
and develop in an appropriate way (Demographic year-book of Hungarian Central
Statistical Office 1990, Molndr 1990b). Birth weight is affected, first of all, by
gestational age, but there are a lot of several factors which have been proved to be
determining in this aspect (Gardos & Joubert, 1990, Molndr 1990a, Joubert 1975, 1991).
According to Thomson (1973) following gestational age maternal size is the most
important individual factor effecting birth weight. Even in matured pregnancies there is
a considerable correlation between these two measurements. This connection is real, and
it is only partly caused by variables in the background affecting the both in the same
direction. This is shown by the partial correlation coefficient (0.1883; p < 0.0001)
between newborn's weight and maternal weight gain controlling for mother's age,
educational attainment, height, pregregnancy weight as well as geestational age. Our
finding that there is a significant linear relationship between matemal weight gain and
birth weight confirm carlier studies.

Several other studies have had also the finding that while weight gain and birth
weight were generally associated, heavier women delivered average to large size infants
even with low maternal weight gain or weight loss (Frentzen et al. 1988, Abrams &
Laros 1986).

For the first sight it is surprising, that the mean weight gain in this sample does not
exceed the data reported by some foreign authors (Abrams & Laros 1986, Taffel 1980)
13 to 15 kgs, although, it is well known about Hungary, that nourishment is generally
very unhealthy there. We feel this reflect the general overweight of Hungarian women
preceding pregnancy. That might be the reason why they don't get on more weight
during pregnancy. To test this supposition we would need the basic data they used for
the publication, however, this condition does not fulfil.

*

Paper presented at the Conference of the Pediatric—Anthropological Subsection of the Anthropological
Section, Hungarian Biological Society, Debrecen, Hungary, May 1992. — Received 1 October, 1992.
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THE BODY MASS AND HEIGHT VELOCITY
FROM BIRTH TO THE AGE OF 6 YEARS

K. Joubert\, R. Agfalvi? and S. Darvay?

1Central Statistical Office, Demographic Research Institute Budapest;
2National Institute of Child Health, Budapest, Hungary

Abstract: The longitudinal investigation of children’s growth as a part of the "Health and demographic
survey of pregnant women and infants" is in progress. The authors have produced the longitudinally based
height and body mass yearly velocity reference means and percentiles for about 5000 children from birth till
the age of 6 years. Moreover, in the age of 0—2 years the growth between succeeding examinations are
recalculated to yearly velocity.

The yearly body mass and height velocities of boys and girls are studied. In the first year of age the velocity
of body mass and height is significantly higher for boys (body mass: 6.68 kg!year; height: 25.53 cmlyear) than
girls (body mass: 621 kglyear; height: 24.75 cmlyear). In the second, third and fourth years of age the body
mass and height velocities of girls is greater than that of boys, however, the ever decreasing difference
becomes significant only during the second and third years of age.

In the first three months following the birth the yearly body mass velocity values calculated for one year are
9.31; 11.52 and 10.38 kglyear for boys and 8.41; 9.96 and 929 kglyear for girls, respectively. The body height
(length) development values are 39.51; 40.81 and 39.73 cmlyear for boys, and 38.51; 37.73 and 36 .91 cm/year
for girls.

Key words: Hungarian longitudinal study on a national representative sample; Body mass velocity; Height
velocity.

Introduction

The child's intensity of growth (velocity) of various body measures characteristic of
the life period referred can be estimated only by means of a longitudinal study. The first
follow up study was carried out by count Philiber Gueneau de Montbeillard with his own
child from 1759 through 1777 (Scammon 1927). This was the first accurate information
also on the yearly velocity of the child's body height. Investigations on the body mass
and height velocity of children carried out with scientific exaction may be reckoned
from the publication of Robertson, T.B. published in 1915. In course of time the
importance of knowledge on the velocity characteristic of each ages has grown more and
more. This perception greatly contributed to the spread of longitudinal investigations.
Without any demand on completeness some longitudinal studies will be mentioned as
follows: Tanner et al. (1966, 1985), Karlberg & Taranger (1976), Prader & Budliger
(1977), Brandt (1980), Eiben et al. (1982), Gacs et al. (1988), and finally the research
programme carried out by us: Joubert & Agfalvi (1989), Joubert & Gardos (1991).

Material and method

The longitudinal children's growth study as a part of the research programme entitled
"Health and demographic survey of pregnant women and infants" started in the year
1980 has been going on at present, too. The research realized on a 2 percent
representative national sample has been carried out in co-operation by the Demographic
Research Institute of the Hungarian Central Statistical Office and the National Institute
of Child Health with the assistance of district nurses.

From among the total of children investigated a so called reference group was formed
including newborn babies born with a body mass of 2500-4500 gs who had not suffered
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from any illness influencing growth, development or any other chronic disease. This
reference group included 2993 boys and 2688 girls at birth, and 2470 boys and 2198
girls at the age of 6 years.

In the calculations of velocity only the data of children were taken into account who
where measured at the date of both the start and the ending. Accordingly the case
numbers belonging to the velocity values of the periods are smaller than the numbers of
children included at the start and end (See Tables I and 4).

Findings, Evaluation

Body mass velocity

Reference values of the body mass means at birth of children investigated are as
follows: boys 3313 g (SD = 417.4 g); girls 3202 g (SD = 392.7 g) (Joubert & Agfalvi
1988). Examining the difference between the body mass means of boys and girls at birth
using r-test we got a rather highly significant value (Joubert & Agfalvi 1989).

Table 1. Reference means and percentiles of the yearly body mass velocity
from birth to the age of six years

Percentiles

Period Mean
SD SE vmin vmax
o) kg/year 3 10 25 50 75 90 97
Boys
0—1 2762 6.68 0.99 0.02 3.68 10,70 497 547 6.00 6.62 7.30 7.99 8.69
1—2 2590 2.64 0.83 0.02 0.15 8.70 1.20 1.70 2.10 2.55 3.10 3.65 4.34
2—3 2168 2.23 1.05 0.02 0.10 1200 0.50 1.00 1.50 2.10 2.80 3.50 4.50
3—4 2328 191 1.44 0.03 0.10 50.70 0.50 070 1.20 1.80 2.50 3.10 4.00
45 2378 2.15 1.22 0.03 0.10 11.70  0.50 090 1.40 2.00 2.60 3.50 5.00
5—6 2455 247 1.42 0.03 0.10 1200 050 1.00 1.50 220 3.00 4.00 6.00
Girls

0—1 2515 6.21 0.97 0.02 325 1185 456 505 555 6.15 680 7.45 827
1—2 2349 272 0.87 0.02 020 13.00 140 1.78 220 2.65 3.15 3.80 4.58
2—3 2057 229 1.02 0.02 0.10 10.00 0.70 1.10 1.60 220 290 3.50 4.61
3—4 2194  1.96 1.07 0.02 0.10 8.00 050 0.80 1.20 1.80 250 3.30 4.30
4—5 2260 2.16 1.24 0.03 0.10 930 050 090 130 2.00 2.80 3.70 5.10
5—6 2367 244 1.39 0.03 0.10 1320 050 1.00 1.50 220 3.00 400 5.70

Reference means and reference percentiles of the yearly body mass velocity of boys
and girls are presented in Table 1. During the first year of life the body mass velocity of
boys is highly significantly greater than that of girls (+ = 17.158, p < 0.001). Moreover,
the difference between the body mass of the two sexes at birth further increases. During
the second year of life, however, the body mass velocity of girls becomes strongly
significariiy higher than that of boys (r = 3.637, p < 0.01). In the course of the third year
again the body mass increase of girls is more intensive, nevertheless, the difference
between the means may be qualified only as significant (r = 2.159, p < 0.05). In the
course of the fourth and fifth year the surplus of girls' body mass velocity decreases so
much (during the fifth year being only 0.01 kg/year) that the difference between the
means is already not significant. In the sixth year the body mass velocity of boys is more
intensive again, although the difference here, does not reach the level of statistical
significance.
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Reference percentiles of body mass velocity per year can be seen on Figures 1. One
can observe on the figures that the difference between the two extremes (perecentiles 3th
and 97th) somewhat decreases under the second year, for both boys and girls. In the
follcwing years, however, the distance between the lower and upper extremes of the
percentiles increases more or less uniformly. If we look at the extremes relating to the
percentile 50th (similarly to the cases of percentiles 10th, 25th and 75th) as well as 90 th
we can see that the upper "channels” are at each age broader than the lower ones. At the
age of six years 50 per cent of the children shows a body mass velocity higher than 2.20
kg/year, while the other half of them produces less than that value. At this age the mass
velocity of 3 per cent of the children is 0.50 kg/year or less in both sexes; they represent
the group of children with the slowest mass growth. 3 per cent of the boys shows a mass
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Table 2. Reference means and percentiles of body mass velocity
calculated for one year by periods of the investigation

Period Percentiles
:‘“:"::) N k’;’,‘: SD SE  Viin Vi
mon Jear 3 10 25 50 75 90 97
Boys
0— 1 2897 9.31 3.82 0.07 0.48 30.00 276 468 6.61 9.01 11.77 1434 17.39
1— 2 2938 11.52 3.89 0.07 0.12 30.72 457 6.61 9.00 11.39 1393 16.80 19.22
2—3 2934 10.38 3.78 0.07 1.20 29.40 420 6.00 7.80 10.19 12.60 15.13 18.60
3— 4 2909 8.97 3.50 0.06 0.06 35.16 3.36 4381 6.61 8.65 10.81 13.21 16.80
4—5 2867 7.61 321 0.06 0.12 40.21 240 384 541 720 9.60 11.88 14.41
5—6 2822 6.58 3.13 0.06 0.12 30.48 168 3.00 444 6.12 840 10.57 1321
6— 8 2787 4.90 209 0.04 0.12 19.20 144 240 360 480 6.01 7.80 9.06
810 2742 433 1.99 004 0.18 16.20 1.14 198 300 420 541 69 842
10—12 2731 4.04 2.08 0.04 0.12 27.90 084 180 270 384 510 660 845
12—15 2552 3.03 1.62 0.03 0.04 12.80 060 120 200 280 400 520 640
15—18 2455 2.83 1.70  0.03 0.40 22.00 040 120 1.60 240 360 480 641
18—21 2388 2.69 1.57 0.03 0.40 16.00 040 120 1.60 240 360 441 6.40
2124 2315 2.80 1.82  0.04 0.40 16.00 040 0.80 1.60 240 360 520 6.01
2436 2268 2.23 1.0S  0.02 0.10 12.00 0.50 1.00 1.50 2.10 280 350 450
36—48 2328 1.91 1.44 0.03 0.10 50.70 050 0.70 1.20 1.80 250 3.10 4.00
48—60 2378 2.15 1.22 0.03 0.10 11.70 0.50 090 140 200 260 350 5.00
60—72 2455 247 1.42  0.03 0.10 12.00 0.50 1.00 1.50 220 3.00 400 6.00
Girls
0— 1 2659 841 343 007 006 2196 240 420 601 827 1056 12.97 15.60
1— 2 2687 9.96 331 0.06 0.60 24.60 420 6.00 7.80 9.61 1201 14.40 16.81
2—3 2666 9.29 345 0.07 0.54 31.20 360 540 6.85 9.00 11.39 13.79 16.21
3—4 2651 8.37 3.20 0.06 0.60 30.60 300 480 6.06 816 1020 1259 15.24
4—5 2609 7.07 295 0.06 0.24 24.00 240 360 5.04 6.73 8.76 10.81 13.21
5— 6 2582 6.18 2.87 0.06 0.12 26.40 1.80 3.00 421 6.00 7.80 9.61 12.02
6— 8 2559 4.75 1.98 0.04 0.06 15.90 1.38 240 348 450 6.00 7.21 9.00
8—10 2504 4.21 1.90 0.04 0.06 15.00 1.20 1.92 3.00 4.08 540 6.60 829
10—12 2475 3.98 2.01 0,04 0.06 21.60 090 1.80 270 3.66 481 630 858
12—15 2552 3.03 1.62 0.03 0.04 12.80 0.60 1.20 2.00 2.80 4.00 520 6.40
15—18 2211 2.95 1.66 0.04 0.40 15.20 040 1.20 2.00 280 400 520 641
18—21 2179 271 1.63 0.03 0.40 17.60 040 080 1.60 240 360 480 6.40
2124 2145 2.85 1.87 0.04 0.40 20.00 040 080 1.60 240 360 520 6.4
2436 2057 2.29 1.02  0.02 0.10 10.00 070 1.10 1.60 220 290 350 4.61
36—48 2194 1.96 1.07  0.02 0.10 8.00 0.50 080 1.20 1.80 250 330 4.30
4860 2260 2.16 1.24  0.03 0.10 9.30 050 090 1.30 200 280 370 S5.10
60—72 2367 2.44 1.39  0.03 0.10 13.20 050 1.00 1.50 220 300 400 5.7

increase of 6.00 kg/year or more, while 3 per cent of the girls shows 5.70 kg/year or
more forming the group of the most intensively thriving children in the reference group.

The investigation of the yearly values of body mass velocity does not allow us to
realize the velocity situation during the most intensive thriving period: infancy.
Therefore we elaborated the method of transformation of the growth velocity values
found at the investigation periods to yearly values. (For the purpose of comparability
among investigation periods of various length it is necessary to transform the velocities
to a uniform period, in this case to ycars.)

The reference values (transformed to years) of the body mass velocity means and
percentiles determined for the investigation periods are presented in Table 2 for boys
and girls. One can observe well also in the table how significant difference is between
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the body mass growth intensities of the first and second halves within the first year of
life. And even within the first half-year the second and third months have proved to be
the most intensive thriving periods. Also the fact deserves attention that the difference is
the largest in the first few months — obviously — also between the body mass mean ve-
locities of boys and girls. In that period, namely during the second and third months, the
body mass velocity is 11.52 and 10.38 kg/year, respectively, for boys, while 9.96 and
9.29 kg/year, respectively, for girls. Investigating the body mass mean velocities of boys
and girls by r-test the following conclusions may be drawn.

The mean velocity of boys' body mass growth from birth through the end of the first
month of age is highly significantly larger than that of girls (r = 9.369, p < 0.001). The
mean velocity of body mass increase reaches the top value at the age of 2 months for
both boys and girls. The mean velocity of boys' body mass increase is 1.56 kg/year
larger than that of girls; this difference, naturally, may be regarded as statistically very
significant (t = 16.392, p < 0.001). Following that period, the mean body mass velocity
strongly decreases month by month, on the one hand, and the surplus body mass velocity
of boys comparing to that of girls becomes more and more moderate, on the other hand.
The size of the difference between the means of the velocities of boys and girls de-
creasing month by month proves to be very strongly significant during the first six
month (in the third month 7 = 12.136, in the fourth month 1 = 6.635, in the fifth month ¢ =
5.862, in the sixth month 1 = 4.039, p < 0.001). After that during the seventh—eighth
months the difference between the means is already only strongly significant (r = 3.329,
p < 0.01). However, during the 9-10th and 11-12th months the body mass velocity of
boys is so little more than that of girls that the difference is not significant statistically.
During the first quarter of the second year of age (in the 13—15th months) boys and girls
produce almost the same velocity. During the following three quarters of the second year
already the mean body mass velocity of girls is higher than that of boys. The difference
between the means reaches the statistically significant value only in the months 16 and
18 (r = 2.156, p < 0.05). The differences between the means of velocities during the fur-
ther, yearly investigation periods have been mentioned already above.

Reference percentiles of the body mass velocity by periods of the investigation com-
puted for one year are presented on Figures 2, from birth till the age of 6 years. One can
see clearly on the figures that the differences between the extreme percentile values (as
velocity values are transformed to years) are rather significant especially at the early in-
fancy. For instance, in the first three months the deviations of the growth velocity be-
tween percentiles 3 and 97 are 14.63, 14.65 and 14.40 kg/ycar for boys, and 13.20, 12.61
and 12.61 kg/year for girls. This means that within such a broad domain the growth ve-
locity values calculated to one year may be regarded still as physiological. Within this
broad domain the channel limited above by the 3rd percentiles and limited below by the
10th percentiles, on the one hand. and the channel whose lower limit is the curve of the
90th percentiles and the upper limit is the one of 97th percentiles, on the other, corre-
spond to the category is "still appropriate” to his/her age (or to that aspect according to
which the percentile had been calculated), according to the international practice; the
domains between 10 and 25; 75 and 90 resp. are "appropriate”; the field between per-
centiles 25 and 75 means a "rightly appropriate" qualification.

Nevertheless, it is not sufficient to take only the velocity of the period in question cal-
culated for one year as the basis of judging whether the growth is satisfactory or patho-
logical, but attention should be paid to the tendency of the development of the velocity
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Fig. 2: Reference percentiles of the body mass velocity calculated for one year by periods
of the investigation to the age of six years, boys and girls

based on the velocity values of earlier periods. Comparing the velocity trend of the child
investigated to reference values of the same period one can truly judge whether the
growth is appropriate or pathological.

The publication of the reference means and reference percentiles of the growth
velocity is deemed necessary in order to use them by practicing paediatrists and nurses
as an "etalon" offering the possibility for comparing the growth velocity of children
investigated and measured continuously and thus to perceive any possible pathological
deviation in due time and to cease its cause (Gdcs et al. 1988).

The development of the body mass velocities of children investigated have been
analysed not only by successive periods but also for larger intervals. In all cases birth
was taken as starting point, and reference means and reference percentiles of body mass
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Table 3. Reference values of body mass velocity from birth

Period Mean

studied of body Percentiles

(months N mass SD

completed) velocity 3 10 25 50 75 2 97
(kg)
Boys
bith— 1 2803 0.78 0.32 0.24 0.39 0.55 0.75 0.98 1.20 1.45
bith— 3 2782 261 054 1.60 1.93 225 2.60 295 330 365
bith— 6 2698 452 0.74 3.20 3.60 4.00 4.49 5.00 5.50 6.00
birth — 12 2664 6.69 0.99 5.00 5.48 6.00 6.62 7.30 8.00 8.74
bith — 18 2464 8.08 1.16 6.10 6.70 7.30 8.00 8.80 9.56 1041
birth — 24 2453 9.34 1.34 7.10 7.74 843 9.22 10.14 11.05 12.06
birth — 36 2240 1150 1.77 8.74 9.49 10.35 11.31 1245 13.70 15.21
birth — 48 2281 13.36 2.10 10.11 11.05 12.00 13.14 14.46 15.86 17.85
birth — 60 2333 15.49 263 11.60 12.70 13.76 15.12 16.77 18.55 21.25
birth — 72 2350 17.94 3.37 13.20 14.50 15.79 17.38 1940  21.82 25.50
Girls

bith— 1 2518 0.70 0.29 0.20 0.35 0.50 0.68 0.87 1.08 1.28
bith— 3 2481 2.30 0.49 1.44 1.69 1.96 227 2.60 295 3.25
bith— 6 2411 4.09 0.69 2.90 323 3.60 4.05 4.54 5.00 551
birth — 12 2361 6.22 0.95 4.61 5.07 5.56 6.15 6.79 743 8.18
birth — 18 2164 7.65 1.15 5.75 6.28 6.90 7.55 8.34 9.11 10.10
birth — 24 2183 8.95 1:35 6.70 7.40 8.05 8.86 9.71 11.69 11.60
birth — 36 1981 11.16 1.78 8.20 9.10 10.00 11.01 12.16 13.38 14.79
birth — 48 2015 13.10 2.14 9.65 10.81 11.71 1291 14.21 15.62 17.48
birth — 60 2084 15.23 279 11.30 12.29 1345 1491 16.55 18.45 21.00
birth — 72 2087 17.65 343 12.81 14.01 1541 17.14 19.26 21.71 25.19

Table 4. Reference means and percentiles of the yearly body height velocity
from birth to the age of six years

Percentiles

¥ y 3 10 25 5 75 90 97
Boys
0—1 2759 25.53 2.79 0.05 13.60 41.90 20.02 22.02 23.82 25.60 27.33 28.85 30.73
1—2 2590 11.68 2.56 0.05 1.00 27.00 6.51 8.60 10.30 11.80 13.02 14.52 16.51
2—3 2317 8.41 3.06 0.06 0.10 27.20 320 S5.10 6.50 801 10.00 12.01 15.02
3—4 2379 6.63 243 0.05 0.10 18.40 2.00 350 S.11 6.61 801 951 11.81
45 2424 670 265 005 020 6880 200 390 550 670 781 911 114l
5L 2497 653 229 005 010 2920 230 400 530 650 7.51 891 11.10
Girls
0—1 2513 24.75 279 0.06 8.70 36.30 19.42 21.32 23.01 24.81 26.43 28.15 29.94
1—2 2345 12.11 2.61 0.05 2.00 27.20 7.00 9.01 10.71 12.01 13.52 1502 17.00
2—-3 2082 8.68 3.10 0.07 0.20 24.10 331 511 6.71 8.31 10.21 12.71 15.31
34 2234 6.72 2.56 0.05 0.10 22.20 1.60 3.50 521 6.81 8.11 941 11.81
45 2312 6.78 223 0.05 0.30 19.70 250 4.00 5.51 6.81 801 921 11.21
5—6 2417 6.56 227 0.05 0.40 37.50 260 4.10 5.31 6.50 7.60 8.81 11.01

increase were calculated from birth to the various ages (Table 3). Comparing the body
mass velocity values of boys and of girls (Table 3) {rom birth one can see that boys'
growth velocities are larger in all life periods up to the age of six years. Nevertheless, as
shown also by the data of Table I, the means of growth velocity of girls were somewhat
higher even during the ages of the second, third, fourth and fifth years, still their
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summarized values have not compensated the surplus of body mass velocity of boys
gained during the first year either. According to the data of Table 4 the children's growth
velocity during the first year is more than the double of the body mass at birth. By the
end of the second year of age the body mass growth approaches the treble of the body
mass at birth, while the growth by the end of the sixth year amounts to nearly 5.5-fold of
the value at birth.

Body length/body height velocity

Reference values of the body length means of children investigated are as follows: for
boys 50.81 cm (SD =2.19 cm), for girls 50.14 cm (SD = 2.07 cm) (Joubert & Agfalvi
1988). Studying the difference between the body height of boys' and girls' means at birth
by t-test we have got highly significantly great differences (Joubert & Agfalvi 1989).

Table 5. Reference means and percentiles of body height (length) velocity
calculated for one year by periods of the investigation

Period Percentiles
ey ayerr S0 SE Viin Vo
3 10 25 50 75 90 97
Boys
0—1 2879 39.51 17.84 0.33 1.20 184.80 841 16.82 27.60 38.43 50.42 61.28 74.44
1— 2 2931 40.81 16.85 0.31 1.20 122.40 12.01 19.21 30.00 39.65 5043 61.24 7323
2—3 2932 39.73 16.42 0.30 2.40 156.00 12.01 19.22 28.82 37.24 48.05 60.07 72.08
3— 4 2891 33.65 15.21 0.28 1.20 126.00 8.40 14.42 24.01 3243 42.04 54.02 66.01
4— 5 2860 30.25 14.76 0.28 1.20 144.00 7.20 12.01 21.60 28.83 37.23 48.03 60.05
5— 6 2811 26.16 13.73 0.26 1.20 144.00 6.00 10.81 16.81 24.02 34.83 43.23 54.05
6— 8 2783 17.23 775 0.15 0.60 49.20 361 7.20 12.00 17.41 2222 27.04 33.00
8—I10 2750 15.85 749 0.14 0.60 54.00 3.00 6.00 10.81 15.02 21.00 25.21 31.23
10—12 2744 16.23 8.10 0.15 0.60 77.40 3.00 6.00 10.81 15.02 21.01 27.02 33.04
12—15 2620 13.16 645 0.13 0.40 60.40 240 520 8.01 12.01 16.81 20.81 26.00
15—18 2525 11.77 596 0.12 0.40 66.00 240 401 8.00 12.00 15.62 20.00 24.02
18—21 2505 11.08 5.74 0.11 0.40 41.20 200 4.00 7.60 10.80 1442 18.02 23.62
2124 2479 11.30 6.69 0.13 0.40 66.40 200 4.00 6.81 1041 14.80 20.00 24.01
2436 2317 8.41 3.06 0.06 0.10 27.20 320 5.10 6.50 8.01 10.00 12.01 15.02
36—48 2379 6.63 243 0.05 0.10 18.40 200 350 5.11 6.61 801 951 11.81
48—60 2424 6.70 2.65 0.05 0.20 68.80 200 390 550 670 7.81 9.11 1141
60—72 2497 6.53 229 0.05 0.10 29.20 230 4.00 530 6.50 7.51 891 1110
Girls
0— 1 2638 38.51 17.67 0.34 1.20 159.60 6.01 16.80 26.40 37.24 49.25 60.10 72.08
1— 2 2680 37.73 15.89 0.31 1.20 150.00 12.00 18.01 25.52 36.04 48.02 58.86 69.69
2—3 2659 36.91 1582 0.31 1.20 120.00 10.81 18.01 25.21 36.03 48.00 57.62 72.01
3—4 2638 32.38 1488 0.29 1.20 106.80 8.41 1321 24.00 30.04 40.85 50.44 64.83
4— 5 2606 2891 14.10 0.28 1.20 168.00 6.00 12.01 19.20 27.61 36.04 48.00 58.90
5—6 2543 25.42 13570 027 1.20 122.40 6.00 9.61 1560 24.01 33.62 43.20 54.02
6— 8 2547 17.30 798 0.16 0.60 84.00 361 7.80 12.00 16.82 2222 27.03 34.23
810 2500 15.90 781 015 0.60 57.00 3.00 6.01 10.81 15.02 2042 25.21 31.22
10—12 2491 16.71 8.31 0.17 0.60 77.40 3.00 6.00 11.41 16.20 21.60 27.03 33.05
12—15 2353 13.36 629 0.13 0.40 60.00 360 6.00 840 1280 1721 21.20 25.22
15—18 2279 12.40 6.15 0.13 0.40 54.00 200 4.40 801 12.01 16.01 20.02 24.8]
18—21 2271 11.63 598 0.13 0.40 56.00 200 4.01 800 11.60 1520 19.21 24.02
2124 2271 11.59 7.02 0.15 0.40 71.20 2.00 4.00 7.21 1041 1520 20.00 24.01
2436 2082 8.68 3.10 0.07 0.20 24.10 331 S511 ®71 831 1021 127 15.31
3648 2234 6.72 2.56 0.05 0.10 22.20 1.60 350 521 6.81 811 941 11.81
48—60 2312 6.78 223 0.05 0.30 19.70 250 4.00 551 6.81 801 921 11.21
60—72 2417 6.56 2.27 0.05 0.40 37.50 260 410 531 650 7.60 881 11.01
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Reference means and reference percentiles of the body height (length) growth
velocities by years are presented in Table 5 for boys and girls. Studying the yearly
development of the velocity means, one can see that their values are the highest in the
course of the first year of age. During this period, namely, the body length at birth of the
children increases nearly by its half. During the second year of age the growth does not
reach one quarter of the body length at birth either. The body height velocity during the
third year of age is about 17 per cent of the length at birth, later in the course of the
fourth, fifth at sixth years about 13 per cent.

Analysing the differences between the growth velocities of boys, resp. girls by -test
one can see as follows:

During the first year of age the body height velocity is 0.78 cm/year larger than that
of girls, this difference proved to be statistically very strongly significant (+ = 10.988, p
< 0.001). In the following years, to the age of six years, the body height velocity of girls
is larger than that of boys. During the second year the girls' 0.43 cm/year larger velocity
may be regarded still as very strongly significant difference (r = 5.135, < 0.001). In the
course of the third year of age the boys' body height velocity is 0.23 cm/year smaller that
of girls, that is a statistically strongly significant difference (+ = 3.378, p < 0.01).
However, also during the fourth, fifth and sixth years of age the body height velocity of
girls is more intensive than that of boys, but the deviation is not significant statistically.

Thus, summarizing it may be stated that the boys' larger body length at birth as well
as the higher velocity during the first year of age proved to be satisfactory for ensuring
their body height advantage over girls up to the age of six. The mean body height at six
years of age is 116.33 cm for boys, and 115.62 cm for girls. Analysing the difference
between the two means by -test, it may be qualitied as very strongly significant (r =
4.802, p < 0.001).

Reference percentiles of the yearly velocities of body height (length) are presented on
Figures 3. On the figures one can clearly observe that the "channels" formed by the
percentiles 3 and 97 and by the percentile 50 are much less asymmetrical than those
observed with body mass percentiles. Disregarding the first year of age when the lower
"channel" is a little broader, during the following periods of the age percentile 97 is
more or less in the same distant from the percentile 50 than the percentile 3. The lower
and upper limits of percentiles get the farthest from percentile 50 — thus, also from each
other — during the third year of age. Accordingly, naturally, also the value of standard
deviation (SD) is the largest in this period (3.06 for boys, 3.10 for girls).

Summarizing the findings on the development of the yearly body height (length)
growth percentiles one may say that the very intensive growth velocities experienced in
the first year of age are followed by a very intensive decrease of the velocity during the
second year, whenever the value of the growth velocity gets reduced to less than the half
of the former year value. The body height (length) velocity further decreasing in the
course of the third year of age turns into a nearly equalized intensity of growth during
the fourth, fifth and sixth years of age. It should be mentioned here that the information
got from data of single measurements, or from the situation of velocity values of a single
period in the percentile "channels" must not be overestimated; for instance if a child's
body height is under percentile 3 being thus lower than appropriate to his age. However,
if body height does not increase with the repeated measurements, or increases very little
(the value of the velocity is zero or hardly more than zero) then the pathological back-



cm/year

Fig. 3: Reference percentiles of the yearly body height (length) velocity, boys and girls

ground of the stop of growing must be medically checked up. If necessary, human
growth hormone treatment (hGH) can start growing again (Tanner et al. 1985). That
means, for the correct evaluation of the data measured and calculated (beyond the health
and physical status of the child) data of earlier measurements must be taken into
consideration, in lack of these the data at birth, and measurements must be repeated with
adequate frequency. The necessary frequency of the repetition of measuring depends on
both the type of the measure and the age of the child.

For answering the question, how does the body height velocity really develop in the
course of the very intensive progress of growth observed during the first and second year
of age, the presentation of the velocity values by investigation periods can give a real
picture.

Reference means and reference percentiles of the body height (length) velocities
found by investigation periods and calculated for one year are presented in Table 5. The
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means in the table clearly show the partial velocities building up the 25 cm/year growth
velocity of the first year of age. After the peak velocity (40.81 cm/year) observed in the
second month with boys the body height velocity decreases suddenly, coming down with
a rur: until the sixth month; with girls that happens from the first month, where their
velocity is the highest: 38.51 cm/year. (It is interesting that the mean velocities observed
in the sixth month (boys: 26.16 cm/year, girls: 25.42 cm/year) are nearly the same as the
velocity means of the first year of age.) In the course of the second half of the year
during the two-month investigation periods the velocity of growth further decreases, but
more moderately, and even in the eleventh—twelfth months for both boys and girls,
somewhat higher values are found than in the previous two-month period.

In the second year of age the investigations were carried out quarterly, thus the
velocities were calculated for three month periods, too. The decline measured quarterly,
being more and more moderate, amounts to cca. 2 cm/year. The growth velocities of
yearly periods of further ages were mentioned above.

The statistical values of the differences between the reference means of boys' and
girls' body height (length) velocities measured by investigation periods, calculated for
one year were analysed with -test. During the first month boys grow significantly more
rapidly than girls (r = 2.08969, p < 0.05). In the course of the second month the boys'
growth velocity further increases, while that of girls decreases. Consequently the
difference between the means is very strongly significant (f = 6.8817, p < 0.001).

The more intensive growth of the boys is definite also during the further months of
the half year, although the difference between the means becomes ever smaller, in the
months 3, 4 and 5 it is still very strongly significant [ (3) = 7.0396, p < 0.001; ¢ (4) =
3.4216, p < 0.001; ¢ (5) = 3.6490, p < 0.001]. In the sixth month the boys' velocity mean
is still larger than that of girls, but the difference is not significant statistically. After the
sixth month up to six years of age of the children investigated in all periods the body
height (length) velocity of girls is larger. The difference between velocity means reaches
the statistically significant level only in three periods: in the course of the
eleventh—twelfth months, the difference is significant there (f = 2.2223, p < 0.05); in the
second quarter of the second year, where it is very strongly significant (t = 3.67608, p <
0.001), and during the months 19-21, when the difference between the means is strongly
significant (1 = 2.9664, p < 0.01).

Reference percentiles of growth velocity of the body height (body length) calculated
for one year by periods of the investigations are illustrated from birth to age of six years
in Figures 4. On the figures one can well observe how great differences do exist between
percentiles 3 and 97 during the first two years and especially during the first half year
after birth, as compared to the percentiles of the yearly growth velocity.

That means, while between the extreme percentiles of the growth velocity of the first
year of age a difference of 10 cm/year is observable, between the percentiles of growth
velocity calculated for one year by the end of the first month after birth a difference of
nearly 70 cm/year can be seen both for boys and girls (Figure 4). At that time higher
percentile values are somewhat farther from percentile 50 (being about 38 cm/year), as
well as also at the further periods of investigation than the lower ones. As a result of the
strong decrease of velocity of growth the difference the two extreme percentiles
diminishes to 48 cm/year during the sixth month, and to 30 cm/year by the two last
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Fig. 4: Reference percentiles of the body height velocity calculated for one year by periods
of the investigation from birth to the age of six years, boys and girls

months of the first year of age. In these periods percentile 50 is 24 cm/year, while during
the 11th—12th months it is 15.02 cm/year (boys), and 16.20 cm/year (girls). In the course
of the second year of age the difference between the extreme percentiles of the yearly
growth velocity calculated for quarterly investigation periods is about 20 cm/year both
for boys and girls. Percentile 50 shows values of 12.01 cm/year, and 12.80 cm/year
respectively in the first quarter of year, and in the fourth quarter 10.41 cm/year both for
boys and girls.

Also in case of body height (body length) we investigated the development of the
growth velocities from birth to various ages. The means of the actual growth velocity
values calculated for the periods investigated as well as their percentiles are presented in
Table 6. The growth of the body length of the first month of life (50.81 cm for boys and

52



Table 6. Reference values of body height velocity from birth

Period Mean
studied of Percentiles
(months N height SD
completed) velocity 3 10 25 50 75 90 97
(em)
Boys
birth — 1 2776 33 1.5 0.7 1.4 22 3.2 42 52 6.2
bith— 3 2778 9.9 2.1 5.7 7.2 8.8 10.1 11.3 12.3 13.5
bith— 6 2693 17.4 24 12.4 14.4 159 17.5 189 202 21.7
bith —12 2661 255 2.7 200 220 238 255 2712 287 30.5
birth — 18 2461 31.6 3.1 25.7 27.8 296 318 33.7 35.5 373
birth —24 2449 37.2 3.5 30.3 329 350 372 395 414 439
bith—36 2238 45.5 39 384 407 43.0 455 480 505 53.3
birth —48 2279 522 4.1 446 472 495 522 549 515 60.4
birth—60 2331 58.9 45 50.5 533 56.0 589 61.8 646 67.6
birth —72 2348 65.5 4.7 568 59.7 623 65.4 68.5 71.5  74.6
Girls

birth — 1 2496 3.2 | B 0.5 14 2.2 3.1 4.1 5.0 6.0
bith— 3 2479 9.3 2.0 5.0 6.7 8.2 9.4 10.6 11.7 12.8
bith— 6 2406 16.5 23 11.8 13.6 15.0 16.5 18.0 19.2 206
bith —12 2359 24.6 2.7 194 213 23.0 247 26.3 27.8  29.6
bith — 18 2164 31.0 3.1 247 27.0 29.0 31.0 33.1 350 36.6
birth —24 2179 36.8 35 300 325 347 36.8 390 410 433
birth — 36 1980 45.4 39 38.0 406 43.1 453 479 504 528
birth —48 2014 522 4.1 44.3 470 496 523 550 574 603
birth — 60 2084 59.0 45 505 535 56.1 59.1 620 646 676
bith —72 2086 65.6 4.8 568 595 624  65.7 68.6 71.6 743

50.14 cm for girls) give 6.49 per cent and 6.38 per cent, respectively. By the end of the
third month the child grows by nearly one fifth of the body length at birth. By their age
of one year boys will be longer by 50.19 per cent, and girls by 49.06 per cent than at
birth. Children double their body length at birth at their ages of three and a half-for
years. Boys will be higher by 128.91 per cent of their height at birth on the average and
girls by 130.83 per cent.

Paper presented at the Conference of the Pediatric-Anthropological Subsection of the Anthropological
Section, Hungarian Biological Society, Debrecen, Hungary, May 1992. — Received 2 November, 1992.
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THE COMPARABILITY AND STANDARDIZATION OF
MEASUREMENTS, INDICES AND VARIABILITY-PARAMETERS
OF DIFFERENT BODY HEIGHT

E. May
Institute of Human Biology, Section of Anthropology, Technical University, Braunschweig, Germany

Abstract: Sometime ago the author publilshed allometrical equations 1o eliminate the influence of stature
on other body measurements approximativly. Typological comparisons as well as comparative examinations
on populations are possible with the transformed data. Now, the author's intention is to indicate the influence
of stature on the value and variability of body measurements. But when one determines the variation of a
certain body measurement, one often documents the variation of stature only. By means of theoretical and
practical examples the correlation between body measurements and stature is shown with its consequence for
the relative variability.

The author gets a better separation of the compared samples by transforming his measurements and indices
on a "reference stature”, but distribution-free statistics have to be applied. For the standardization of
measurements and proportions (indices) il is necessary to choose a special "reference stature": The
parameters of variability of the transformed data are now automatically standardized, and operating with
logarithmic data the coefficient of variation is of no use.

This methodical approach is significant for the interpretation of cross-sectional and longitudinal data as
well as for typological investigations and acceleration phenomena.

Key words: Comparability of body measurements; Standardization of body measurements; Body height.

The growth of special body measurements are closely related to the processes of
individual growth of the whole body. The same are body proportions of each period of
development the result of the mean growth rate of their initial measurements. In most
cases it is therefore necessary to analyse the mutal dependence of body height and form.
This applies for defined periods of life and development, for the phenomenons of
acceleration and retardation, and the typology of constitution, sex and race. Normally the
comparison of measurements and proportions is fundamental for the assessment of the
typological value, as well as their variability. It must be questioned if original data alone
are appropriatc to describe different types and their variations sufficiently and
reproducibly. It is not known, if and to what extent different body height of individuals
respectively populations determine the variations and size of measurements and
proportions. The answers to these questions will not be without consequences for the
interpretation of variability-parameters, which are often also typological characteristics.

Consequently, following questions of comparative assessment of measurements and
their variabilities arise:

1. How and to what extent does the total body height vary?

2. How and to what extent do measurements and proportions, which are to examine,
vary?

3. What kind of influence does the total body height have on measurements and
proportions, which are to examine, on different periods of development?

4. How can the influence of total body height be eliminated, at least approximately?

5. The dependence of important proportions from the age after eliminating the
influence of body height. (A 1.50 m-tall 12 year-old child has in principle different
proportions than an adult of the same size!)
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Fig. I: Graphic examples of theoretical groups for different kinds of influence of body height on the relativized measurements and their variation.
a) No correlation of measurement and body height: the variability of the original data is the same as in the transformed data.
b) Absolute correlation of measurement and body height: the variability of transformed data approaches 0.
¢) The coefficient of correlation of measurement and body height lays between —1 and +1: the variability of the transformed data is decreased by the influence of the body
height. (r = coefficient of correlation, v, = variability of the original data, v' = variability of the transformed data)



6. The determination of the age-dependent accelerationer and non-accelerationer.
(The differences of these groups in measurements, proportions and their absolute and
relative variability-parameters are to be assumed, after eliminating the influence of body
heighi.)

The elimination of the influence of body height on measurements and proportions, for
the proof of allometries, does necessarily leads to a transfer of individuals within the
typ-spectrum, if the specific typology is defined by mecasurements and indices (Fig. 1),
accordingly for changed variability-parameters. The questions above will help to
standardize the variability-parameter for a lot of possible groups.

Some remarks must be made to the use of allometric methods. The term allometry is
defined correctly only with reference to the parameter of the total body height. Real
allometries are furthermore only ontogenetic allometries corresponding to true
longitudional section, not to longi-section of transversal-sections. Only approximate
allometry-parameter might be get by forming a longi-section out of transversal-sections.

Intraspecific and ontogenctic allometrics are well proved for important main
proportions of the human body, therefore this should be taken into account when the
variability-parameter in different specific periods of life are defined. There is a shift of
developmental age and body height due to acceleration, hence follows that metric
original data cannot be transfered to other samples of a diverging acceleration degree.
The original data must be translated to a certain (optional) reference body height.

Here, the author would like to refer to his proposed equations of transformation (May,
1985, 1990). These are now slightly simplyfied and improved (for a sensible comparison
of samples of different mean body height). For the comparison of individuals within one
sample it will do to determine the measured value which can be expected for a reference
body height for all individuels (e.g. the mean body height of the sample), based on an
equation of regression for body height and the concerning measurement. This can be
done by the following equation:

MB = MI * (KHB/KHI)1/2
The same as for measurements is valid for proportions (indices). From

I = MIy/MI, * 100

and
It = MB,/MB, * 100
consequences
It = I * (KHB/KHI)(1/al—1/a2)
where
I =original index from original measurements
It =transformed index to combined body height of all individuals of one population

MI, , =real, individual measured value

MB, , =theoretical measured value for MI, , with KHB

KHI =real, individual body height

KHB =reference body height

a;p  =exponents of regression for the relation between MI, ; and KHI
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Fig. 2: Schematic representation of transformed measurements within one sample (T1) and between samples with different mean body height (T2).
For further information see text



If
a1 =2

then
(KHB/KHI)(1/al—1/a2) = { and It = I

For this special case a transformation of the index becomes unnecessary.

To compare samples of different mean body height (e.g. with different degrees of
acceleration) an other transformation is useful, if the body form should be equated
critically: this is a methodical equivalent to the mathematical treatment of interspecific
"allometries". The family of points of the sample with higher mean body height, groups
on a parallel line of regression, due to a higher mean rate of individual growth. We have
defined this phenomenon mathematically for measurements (MB') and indices (It')
(May, 1985, 1990) and proposed the formula for an other transformation. The simplified
and corrected equation reads as follows:

MB'= MB * (KHP,/KHP,)(1/c)

This transformation enables to project the mean values of different samples, so the
individuals of this samples will have the same mean body height (see Fig. 2) The
populationspecific influence of the body height on the measurements will have been
eliminated approximately (Fig. 2).

For indices (thus proportions) corresponding formula result directly. It emerges:

It' = MB,I/BM,! * 100

and
It' = It * (KHP,/KHP,)(1/c1—1/c2)
where
It =double transformed index
KHP,; , =mean body height of two populations (; ,), which are to be compared
C1,2 =exponents of regression for the relation between MB ; and KHP ,

In the author's opinion, only transformed data of population and/or samplespecific
measurements and proportions of the body become registrationable and comparable, if
there is no isometry. Without these transformations the differences found are actually
due to samplespecific body height. Also variability-parameter must be interpreted under
this aspect, respectively should be obtained by so transformed data. The transformations
have no effect on the mean value of measurements, if the mean body height of the
sample is the reference body height. The variability of transformed data must be smaller
than these of original data, because of the influence of body height on original data,
which is also valid for the coefficient of variability and their parameters. A better
statistically separability of mean sample values can be expected because of the
transformation. As a result, the transformed data are not normally distributed and should
therefore be tested by a non-parametric test (e.g. Kolmogoroff-Smirnow-Test). In
general the variance after transformation decreases the more, the higher the correlation
between the measurements and the body height becomes.

59



Body height
(Original data)

%
40 ¢

35
30 --- Braunschweig

251 — Kenya

Frequency

20
15
10

0 —
1024 1059 1096 1134 1173 1214 1256 1299 1344
Means of classes (mm)

Fig. 3a

% Body height
(Original data)

=

--- Braunschweig

— Kenya

Frequency

1134 1173 1214 1256 1299 1344
Means of classes (mm)

0 +==
1096

Fig. 3b

Fig. 3: Histograms of body height for the samples 6—7 year-old boys in Kenya and Braunschweig
a) Comparison of mean values; b) Mean values of both samples drawn one on top of the other.
Please, notice the good congruence of both histograms

Figures 3 and 4 show the histograms of original data for body height, and the original
as well as the transformed data of armspan of both sample of 6-7 year-old boys from
Braunschweig (n = approx. 800) and Kenya (n = 50). In Fig. 5 the effect of the
"intraspecific transformation” is illustrated on the examples from Kenya and
Braunschweig (Longitudinal Study in Braunschweig — Braunschweiger Lingsschnitt,
1978 and Kenya, 1990).
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Fig.4: Histograms comparing the amspan of 67 year-old boys for original and transformed data from Kenya
and Braunschweig a) Braunschweig; b) Kenya

The variability of the original and the transformed measurements of both samples
offer an especially good comparability, as seen in the figures 4 and 5, because the mean
sample values were coincide with each other.

The comparison of the histograms with transformed data of both samples show a
totally different relation of variabilities as the ones with the original data (Fig. 5a, b),
hence the information follow, which are necessary for the interpretation of the
variability-parameter in sense as mentioned above. In Fig. 5b the standardization of
variability is shown.
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Fig.5: Histograms comparing the armspan of 6—7 year-old boys for original and transformed data from Kenya
and Braunschweig a) original data; b) transformed data. — Please, notice the extrem different variability of
data which are standardized by transformation and on the contrary, the more homogeneous variability of the

original data. Validity can only be assumed for the transformed data

In total one may say that the comparison between the particular measurements and
proportions within, as well as between, the populations will be meaningless, if the
corresponding data and indices were not standardized with allometric methods. That
means that individual results must be referred to their status within their population.
Their status towards other populations can be used after additional consideration of the
mean body height of the population which is compared.

This methodical reflection is with special interest for longitudinal and cross-sectional
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studies for the typology of sex, constitution and race, and for the interpretation of
acceleration phenomena. In addition, the proposed standardization of measurements and
variability-parameter may be helpful for a coming international anthropological atlas of
data.

Acknowledgement: Thanks go to Mrs. Dr. S. Grefen-Peters, TU Braunschweig, for the critical review of the
manuskript. — The "Braunschweiger Langschnitfuntersuchung”, 1978 was supported by the DFG.

*

Paper presented at the Conference of the Pediatric-Anthropological Subsection of the Anthropological Sec-
tion, Hungarian Biological Society, Debrecen, Hungary, May 1992. — Received 14 August, 1992.

References

Bitzan M, May E (1992) Zur Interpretation morphometrischer Daten 10—13 jihriger Schulkinder aus dem
Erhebungsjahr 1978 des Braunschweiger Lingsschnittes. — Anthrop. Anz., 50; 127—144.

Fliigel B, Greil H, Sommer K (1986) Anthropologischer Atlas. Verlag Tribiine, Berlin.

Jiirgens HW, Aune IA, Pieper U (1989) /nternationaler anthropometrischer Datenatlas. — Schriftenreihe der
Bundesanstalt fiir Arbeitsschutz Forschung Fb 587, Dortmund.

May E (1977) Aktuelle methodische Aspekte zur Behandlung und Deutung "allometrischer” Daten. — Z.
Morph. Anthrop., 68; 88—106.

May E (1977) Body Heights and the Relation of Measured Lengths. — in: OG Eiben (Ed.). Growth and
Development; Physique. Symp. Biol. Hung., 20; 299—308.

May E (1985) Ein Beitrag zur Vergleichbarkeit und Interpretation von MaBen und Indices auf der Grundlage
wachstumsbiologischer Uberlegungen. — Homo, 36; 53—68.

May E (1990) Konstitution und Akzeleration aus_allometrischer Sicht am Beispiel von Daten aus einer
Langsschnittuntersuchung in Braunschweig. — Arztl. Jugendkd., 81; 352—361.

Plenert W, Heine W (1978) Normalwerte. (5. Aufl.) Volk und Gesundheit, Berlin.

Mailing address: Prof. Dr E. May
Institut fiir Humanbiologie,
Abteilung Anthropologie
Technische Universitit
D—W-3300 Braunschweig, P.O.Box 3329
Germany

63






Anthrop. Kozl. 34; 65-74. (1992)

A FOLLOW-UP STUDY
OF PERIPUBERTAL OBESE GIRLS

J. Orley
Postgraduate Medical University, Budapest, Hungary

Abstract: between 1977 and 1984 5236 new gynecological patients were examined for different medical
problems at the Pediatric Gynecological Ward of the Postgraduate Medical University, Budapest, Hungary.
The medical examination is always recorded by a so-called "Functional Somatometry" which contains 20 body
measurements including 8 skinfolds and 10 calculated indices or equations. Among these patients there were
378 girls (721%) as obese and 132 girls (2.52%) as overweight. These former patients were requested for
controll, but the follow-up was conducted on 136 adults only (26.66%).

Analysing their actual gynecological state together with the actual weight and final height, it is documented
that 29 women gained the ideal body mass for height (21.3%), the number of actual overweight is 33 persons
(24.2%). Among those, who were or became obese 63 women (46.32%) had an extreme obesity, around
80—100 kgs. We found that 54% of former obese girls remained obese, while 36% of former overweight girls
changed to obese adults. This is a bad prognosis for pubertal girls being obese or overweight regarding their
adult gynecological life.

Key words: Puberty; Obesity; Menstrual disturbances.

Introduction

The nature of the basic abnormality in the development of obesity is not yet known.
This condition may be defined as: (1) an increase in fat cell number (hyperplastic
obesity); (2) an abnormal growth of the adipose tissue due to an enlargement in fat cell
size (hypertrophic obesity), and (3) a combination of both.

Obesity means a disturbed control of energy in the storage and in the expenditure of
it. Many children grow fat as a result of genetic influence, the parents of the affected
children are in most of the cases obese as well. In most recent studies (Price et al. 1990a,
1990b, Eckel 1989, Rajput-Williams et al. 1988, Rosen et al. 1989, Sorensen et al. 1989,
Zonta et al. 1987) a concept has been documented for the mode of inheritance of obesity,
including moderate polygenic inheritance (34% of variance resulting from many genes
with small effects) and common regressively expressed major genes (21% of frequency
for a few gene with large effects). The mechanism is strongly related to a lower
metabolic rate, which has been proven to be strictly familial (Roberts et al. 1988,
Ravussin et al. 1988). The individual genetic background with the possible role of
enzyme genetic polymorphism — besides cultural, nutritional and geographic factors —
can influence the clinical variability of obesity. Therefore it is extremely difficult to
separate the genetic element from environmental influences such as eating habits in the
families that lack of physical activity. Our interest is to prevent obesity — if it is possible
— from early childhood and the pediatric gynecology is an excellent field of studying this
problem. The obese patients generally suffer from genital inflammations or menstrual
disturbances and we have the opportunity to carry our prophylactic care of obesity
together with the given medical problem. The aim of this follow-up study was to
recognize the results of our former efforts.



Material and Methods

The pediatric gynecolog must be complemented with some methods of somatometry,
given that the growth and development are incorporated significantly in these periods of
a girl's life, especially during the prepubertal-pubertal process, when a completely new
hormonal system starts to work. It is inevitable to determine first the biological age of an
11 year old girls, who can be sexually immature (in the hormonally quiescent period) but
also in the postmenarche, after the first menstruation. The practising pediatric
gynecologists are facing the actual problems of genital diseases at the same time with
those of the sexual maturation. Therefore we use a so-called "Functional Somatometry"
(Orley 1984) which is an applied form of somatometry with a special aim of a diagnostic
tool. It contains 20 body measurements, including 8 skinfolds. This measuring method
has been a constant part of the author's medical work since 1977. Every girl at every
medical examination is being measured by this method. All measurements are made on
the left side of the body, except the skinfolds, which are recommended to be bilaterally
symmetrially measured at the trunk, since 1986. In the same year we do paralell
measurements on the skinfolds both by the Lange skinfold caliper and by
ultrasonographic technique, using SCANNER 700 real-time ultrasound imager. During
the observation period (1986-1987) a correction scale was prepared (by Z. Zachdr,
mathematician for those who can work with the caliper only to recombine their results to
the skinfold amount measured by ultrasonographique technique (Table 1 Zachir Z.
1987). The functional somatometry deals with calculated indices which are on the Table
2. These simple calculations serve to the interpretation of somatometric data.

Table 1. Correction to ultrasonographically measured skinfolds
(elaborated by Z. Zachar, 1987)

Right side
U-sc = 1.72143 + 0.312509 xC-sc C:0.89
U-sc = 0.42165 xC—sc
U-si = 0.34792 + 0.47382 xC—si C:0.94
U-si = 0.49557 xC—-si
U-sp = 0.33836 + 0.45368 xC—sp C: 0.96
U-sp = 0.37695 xC-sp
U-u = 0.67484 + 0.42908 xC—u C:0.90
U-u = 0.460294 xC—c

Left side
U-sc = 1.83371 +0.305449 xC-sc C: 091
U-sc = 0.42116 xC—sc
U-si = 0.36388 + 0.4569 xC—si C:0.93
U-si = 0.48028 xC-si
U-sp = 0.1338 + 0.46407 xC—sp C:0.95
U-sp = 0.473199 xC—-sp
U-u = 0.20906 + 0.39277 xC—-u C:0.88
U-u = 0.44779 xXC—




Table 2. The calculated indices to the functional somatometry

X e weight (g) p— height (cm)
. index of Kaup = ———— ndex of Kaup = —————=
£ height (cm)2 2 3 ¥ weight (kg)

weight (g) x 100

2. Fullness index of Rohrer = =
height (cm)3

weight (kg) + chest circumference (cm)
height (cm)

3.  Robusticity index of Pignet—Vervach =

4. Density index of Dumin—Rahaman (1967): D = 1.1369-0.0598 x Log (BI + TR + SC + SI skinfolds)

4.95

5. Body Fat Percentage of Siri (1956): BF% = —D_ -45 ) x 100

6. Lean Body Mass = (weight — body fat percentage)

7.  Body Surface Area according to Body's equation
BSAm2 = weight (g)0-7285-0.0118 log Wty height (cm)0.03 x 3.207 x 10~4

8.  Total Body Water according to Mellits and Cheek's equation
TBW = —10.313 + 0.154 height (cm) + 0.252 weight (kg)

9.  Fat Body Mass according to Dugdale and Griffith's equation
FBM = 6.629 + 0.645 W1-0.144 Ht-0.118 T + 0.035 Sc +0.206 B + 0.059 Si

10.  Fat Body Mass calculated to the body surface area after
Dugdale and Griffith's equation, multiplying the skinfolds with the body surface area

Since 1977 we possess an always growing cataster for "Functional Somatometry"
because we based our medical practice on this method. We meet yearly approximately
1000 new patients but get about 3000 repeated measurements and calculated indices,
equations. Our data are linked to medical examinations. Between 1977 and1991 we had
measured 11 049 new patients and repeated measurements and calculations were made
on 34 706 times. The data are recorded with computer system.

The basic reference data is prepared for each age from healthy 50 girls' data, who
were all our patients and therefore their complete medical analysis is at hand. Their
measurements data are correctly depicted by graphical technique according to the mean
values at each measurement, with equal diminution. The sexual development in girls
starts around the age of 10 year in Hungary, therefore the sample of healthy girls should
be divided into 5 different groups, according to the Tanner definition. The different body
shapes show us clearly, who had their first menses and who have not had as yet.

We also selected our patients' data by weight in each developmental phase (according
to Tanner's score). Thus a developmental Atlas for lean, average size and obese girls has
been prepared for own use, by the simultaneous use of indices (Kaup + Hirata) and
calculations e.g. Body Fat percentage, Total Body Water, Lean Body Mass etc. It
represents for us the validity of the criteria of the indices used, interpreting overweight
or obesity in prepubertal-pubertal girls (Table 3).
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Table 3. Development of girls according to Tanner's score and body composition (lean, normal, obese)

(Orley, 1990)
Tanner 2 Tanner 3 Tanner 4 Tanner §
Lean Normal Obese Lean  Normal Obese Lean  Normal Obese Lean  Normal Obese
Age (year) 11.02 10.3 10.73 11.76 11.55 11.52 12.89 12.05 129 12.92 12.33 12.79
Weight (kg) 31.16 35.81 46.57 36.35 41.12 53.15 40.6 44.7 57.63 42.69 48.11 59.66
Height (cm) 144.2 144.7 148.09 152.4 150.1 163.8 155.5 154.5 158.8 161.1 155.7 158.1
BF% 23.82 28.58 31.26 24.57 28.27 31.8 25.25 28.78 32.39 25.86 29.2 31.24
LBM 23.73 25.75 32.01 27.36 29.49 36.24 30.34 34.39 38.96 31.22 34.06 41.02
Total Body Water 19.75 21.00 24.23 2233 23.18 28.31 23.88 244 28.67 25.26 25.80 29.07
Kaup index 1.49 1.7 2.12 1.56 1.82 1.98 1.67 1.87 222 1.64 1.98 238
Hirata index 45.83 439 41.16 46.03 43.51 43.57 45.26 43.53 41.11 46.10 42.82 40.46
N=100 N=96 N=80 N=100 N=100 N=82 N=100 N=100 =80 N=100 N=100 N=90




For those patients who are endocrinologically not healthy and are suffering from
different menstrual disturbances a similar classification and an atlas has been prepared,
according to the age category for lean, normally weighted or obese girls. We possess an
Atlas with 125 pages for all age and for all genetic or endocrine problems in pediatric
gynecology.

Gynecological problems of obesity in peripubertal age.
Former studies and observations

The obese girl is more frequently seen for genital inflammation than normally
weighted healthy peer. Therefore, we have serially followed up 113 obese girls, who
were quaterly controlled and measured by the functional somatometry. Cases of
pathological obesity (e.g. Prader-Willi, Laurence Moon Biedl syndrome or Cushing
disease) were excluded from the forthcoming studies. In this sample our heaviest patient
weighted 124 kgs (1277.53 pounds) at the age of 14. Their hormone results pointed to an
altered LH/FSH ratio in prepubertal-pubertal process (Orley et al. 1980) (Table 4).

Table 4. Hormone results in 113 obese girls (1979, Budapest, Hungary)

Hormonally quiet period Prepubertal-pubertal
(age 6 to 10 years) maturation process
(age 11 to 15 years)
FSH LH PRL FSH LH PRL

56mU/ml 7.5mU/ml  7.54 ng/ml 9.1 mU/ml  30.04 mU/ml 16.51 ng/ml

LH/FSH =133 LH/FSH=330T
T3 T4 TSH T3 T4 TSH
1.12 nmol/lI 114.4 nmol/l  4.43 mU/ml 1.02 nmoll  107.6 nmolVl 2.78 mU/ml
urinary 17 ketosteroids: 4.24 mg/die urinary 17 ketosteroids: 5.01 mg/die
urinary oestrogens: 14.00 mg/die urinary oestrogens: 22.86 mg/die

From 1979-1982 we found among 3024 new patients 188 cases of obesity (6.21%).
Vulvovaginal infections or amenorrhoea secundaria were the most frequent problems.
Analysing their hormonal state we also had a high LH/FSH ratio, which is typical for
chronic anovulation syndrome. Therefore, we have learned that obesity in itself has to be
seen critically in young girls in respect to a later evoluted ovarian decompensation. The
study of this problem became urgent, that we composed 3 different groups from our new
obese, already menstruating patients. Between 1983-1988 we had 5605 new patients
(Orley 1992).

In the first group, we selected 40 healthy, normally menstruating obese girls. The
second group contained 60 obese raromenorrhoeic patients with freshly developed striae.
The third group involved 40 obese raromenorrhoeic patients with evident
hyperandrogenic features (beard, mustache, hirzute piles, deep voice, etc.) The
comparison was again made by hormone results. As it had been expected from former
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Fig. 1: Distribution of the obese relatives in the 3 groups (a), and percentage of patients with more than 8 obese
relatives in the 3 groups (b)

studies, the LH/FSH ratio was always disturbed, especially in those girls who had
menstrual problems. In the 3 group, the testosterone was elevated too and in most cases,
polycystic ovaris were diagnosed by ultrasonographic method (Table 5).

Table 5. Comparison among the groups examined between 1983 and 1988,
Budapest, Hungary

2

40 healthy 60 obese raro- 40 obese hirzute raro-

obese girls menorrhoelos patients menorrhoelos patients
Age X 14.14 years X 15.48 years X 15.76 years
Menarche X 1221 years X 1275 years X 12.48 years
Kaup index: x  2.90 X 2.88 X 2.68
Hirata inedx: X 38.32 X 38.16 X 39.09

LH/FSH=3.68 T LHFSH=4.75T LH/FSH=3.09 T
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Fig. 2: Occurence of diabetes mellitus among the first-grade relatives of the examined obese patients
(mother—father—sibs)

We controlled our patients for genetic predisposition. A very high percentage of
obese relatives was proven in the group 1, and in the group 2 (Fig. I). Diabetes mellitus
first-grade relatives were also high in these two groups (Fig. 2). Therefore, we have
concluded that obesity, itself, promotes menstrual disturbances by altered gonadotropin
values and later concommittant ovarian dysfunction.

All these studies and facts have prompted us to continue our work in this respect and
a questionnaire was circulated for those former patients who were examined and treated
at our pediatric gynecological Word between 1977 and 1984. In these years we had 5236
new patients. Among them 378 girls were obese (7.21%). Their mean age was ¥ =
11.979 yrs. The remained 132 girls were overweight (2.52%) with a mean age x =
11.415 yrs. The distinction of obesity based on the calculation of ideal weight related to
actual height IW/AH). We ranged overweight between 100—120% of it, thus the obesity
could have been ranged into moderate above 140% or excessive form, above 180%.
Generally, the use of the indices Kaup and Hirata together with the BF%, helped us in
diagnosing obesity.

Our former patients were requested to reply or seek medical help from us.

Results

Among the 510 former patients, 136 adults (26.6%) replied or requested medical help
from us. Their actual physical characteristics are enumerated at the Table 6. We
recorded the normal gynaecological state of these follow-up women (Table 7). Among
them 61 women became normally menstruating (44.85%), 31 women delivered
(22.79%) and 33 were on oral contraception (24.26%). The Table 8 shows the
gynecological pathology of these adults. The most frequent menstrual problem
remained: raromenorrhoea in 34 cases (25%). Sterility occurred 3 times more in obese
women than in ideally weighted ones (10 to 3 respectively). Miscarriage was in equal
number in all re-examined patients present (3—-4-3). We found 5 obese
hyperprolactinaemics on bromocriptine regimen, in 6 cases surgical intervention was
made on the ovaries because of cystic deformations. One women suffered from adrenal
adenoma, she was obese with 110 kgs. Another epileptic obese patient's weight
augmented to 140 kgs at her age of 14. Hypertension was diagnosed in one overweight
woman and in two obese patients (Table 9).
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Table 6. Physical characteristics of adult women

Characteristics Overweight Obese Normal
Mean age (y) 19.70 22.30 19.40
Mean height (cm) 167 165 166
Mean weight (kg) 66.50 83.90 57.60
Index of Kaup 2.38 3.08 2.09
Index of Hirata 41.22 37.69 42.98

Differentiation was made by the use of the indices of Kaup and of Hirata:
Index of Kaup: overweight means as Kaup i: 2.2—2.4; Hirata i: 40.5—42.0.
Index of Hirata: obese means as Kaup i: > 2.4; Hirata i> <40.5

Table 7. Normal Gynecological state of adult women

Overweight Obese Normal
Delivery 4 20 7
Oral contraception 8 17 8
Medical termination of pregnancy — 4 2
Normal menses 17 30 14

Table 8. Gynecological pathology of adult women

Overweight Obese Normal

o

Sterility

Miscanage

Metrorrhagia
Raromenorrhoea
Amenorrhoea sec
Dysmenorthoea
Polymenorthoea
Prolactinoma

Endometriosis
Adnex-operation

Glandular cystic hyperplasia
Cong. genito-urin. anomalies

—

Wt Bt AN ANDOAASRO

| | =] s ]oe ] oo
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Table 9. Complications in adults

Overweight Obese Normal
Adrenal adenoma e 1 o
ilepsy == 2 —
ypertonia 1 2 —
Schizophrenia — = =
Mental deficiency — 1 =
1 = —

ITP + splenectomia

At least 29 women reached the normal weight for height (21.3%), 33 persons are
overweight (24.2%). Those who were or became obese had an extreme obesity (63 wo-
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Fig. 4: Weight distribution in adults. Number of patiens: 510 girls from 5236 new patients.
Number of the reexamined patients: 136 girls

men, 46.32% whose weight distribution is depicted at the picture (Fig. 3). Figure 4
demonstrates the changes in weight of the follow-up patients. It means that this is a bad
prognosis in peripubertal ages to be overweight or obese. 54% of obese girls remained
obese (but in serious form) in adulthood, while 36% of overweight girls changed to
obese adults. The pubertal obesity should be considered as a serious warning for future
obesity together with all secondary complications of it, even in young women.
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GROWTH, MATURATION AND PERFORMANCE
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Hungary

Abstract: A detailed cross-sectional study was carried out in the Jdszsdg region in 1983. The present paper
compares the body structure and performance of children in the different phases of sexual maturation.

The subjects were 1326 children living in the rural area of Jdszsdg. The 780 girls and 546 boys were
divided into two groups each according to whether or not they had passed their menarcheloigarche. Age
groups of 0.5 yr intervals were formed, beginning at 10.5 and 12 yrs of age in the girls resp. boys.

Among others, body height and mass were measured and anthropometric somatotype was calculated.
Performance scores in four motor tests were also recorded (grip strength, standing long jump, 60 cm run and
Cooper test).

Descriptive statistics were calculated. Differences between the groups were tested by the t-test.

The relatively more mature boys had larger absolute dimensions, but there were no differences in mean
somatotype. The performance scores of the two groups differed significantly except the Cooper test. Girls after
menarche were also more ahead in growth an physique than premenarcheal ones. Grip strength was greater in
postmenarche; in the other motor tests there were not any differences.

The results suggest that spontaneous development can give but a good basis to develop functional
characteristics. However, if habitual activity is of low intensity, performance capacity of youth can never reach
its potential or optimal level.

Key words: Biological age; Body dimensions; Growth; Maturation; Somatotype; Motor performance.

Introduction

The study of body dimensions and performance in children of the same chronological
age but differing in biological development has been the topic of a good number of
reports (Hebbelinck and Borms 1975, Borms et al. 1977, Carron et al. 1977, Beunen et
al. 1978, 1988, Beunen and Simons 1990). The use of this approach is quite apparent.
The results can be applied not only to normal, but also to athletic children.

Depending on the respective periods of life, the suitability of the methods to estimate
the status of biological development may differ (Hebbelinck 1979). Here the onset of
sexual maturity was applied.

The purpose of our work was to study adolescent children of different sexual maturity
if they differed in some selected somatic characteristics and motor performances.

Material and Methods

Cross-sectional data were collected in the villages of the Jaszsdg region of Hungary in
1983. No selection was made in respect of the athletic activity of the children.

The subjects of the respective chronological age groups were subdivided by their
sexual maturity status. Children were regarded as being more mature within their age
group if they reported their menarche, resp. first ejaculation had occurred. The subjects'
distribution for gender, age and maturity status is shown in Table 1.

Stature and body mass as the most widely used dimensions were chosen to describe
physical development. As a more complex approach to body build, also the
Heath—Carter somatotype was studied (Carter 1975). Somatotype components were
estimated by using regression equations (Szmodis 1977).
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Table 1. The number of the elements of more and less mature groups

Girls Boys
Post- Pre- Together Age Post- Pre- Together
menarcheal menarcheal (y) oigarcheal oigarcheal
1 83 84 10.5
3 83 86 11.0
6 82 88 11.5
16 79 95 12.0 2 106 108
27 50 71 12.5 6 83 89
65 39 104 13.0 19 70 89
54 24 78 13.5 39 50 89
77 19 96 14.0 70 27 97
66 6 72 14.5 61 13 74
315 465 780 Together 197 349 546

Table 2. The stature of more and less mature groups (mean and SD, cm)*

2

Girls Boys
Post- t Pre- Age Post- t Pre-

menarcheal menarcheal (y) oigarcheal oigarcheal
150.0+0.0 140.6 £ 6.2 10.5

151.9+4.7 144.3 £ 6.1 11.0

152.5+3.7 + 145.8 £6.7 11.5

1554t64 + 149.8 £ 7.1 12.0 171.5% 13.6 1475t 74
156.1£6.0 + 151.4+5.4 12.5 1599+ 76 + 151.2% 1.7
157.8+6.6 + 153.2%5.6 13.0 1600+ 5.8 + 1546+ 7.7
157.8+54 + 1546 +5.8 13.5 1655+ 1.5 + 1549+ 7.0
159.3+53 + 154.3+ 7.7 14.0 1682+ 73 + 156.1 £ 10.7
159.1+55 156.6 +3.5 14.5 1675+ 6.8 + 1583+ 66

“t= comparison of more and less mature groups
+ = p<0.05

Table 3. The body mass of more and less mature groups (mean and SD, kg)

Girls Boys
Post- t Pre- Age Post- t Pre-

menarcheal menarcheal (y) oigarcheal oigarcheal
63.0+ 0.0 343+75 10.5

4281123 358+7.2 11.0

43.7t 5.0 + 358+64 11.5

49.4111.0 + 394+7.8 12.0 55.5%3.5 38.0%t 85
485+ 89 + 39.4+6.5 12.5 48.4+45 4131 9.1
489+ 83 + 40.7+59 13.0 483154 442+ 9.0
486t 74 + 41.8+8.7 13.5 53.7+9.1 + 445+ 7.1
49.1+ 62 + 409+5.7 14.0 55.7+8.6 + 45.8+10.7
49.0+ 7.5 42.7+£26 145 55.6+9.2 51.3+124

Symbols and abbreviations as in Table 2.

Motor performance was estimated by four motor test items, namely grip strength,
standing long jump, time of a 60 m dash and distance covered in the 12-min run-walk
(Cooper's test) (Nadori et al. 1984).
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Intergroup differences were analyzed by Student's t-test for independent samples at
the 5% level of random error. Statistical analysis was performed from age 11.5 in the
girls and from 12.5 years in the boys.

Results

Girls

Data on height and mass (Tables 2 and 3) were comparable with the reports of other
Hungarian authors (Bodzsdr 1975, 1984, Cséka and Jung 1982, Farkas & Takdcs 1986,
Farkas 1990) in that post-menarcheal girls were taller and heavier in all age groups. By
the end of the ages studied, the girls who were still before menarche approached the
stature of the post-menarcheal ones, but their body mass at the age of 14.5 was scarcely
equal to that of the post-menarcheal girls aged 11.0. This fact shows a more linear body
build in comparison with the relatively more mature ones and was supported by the
observations concerning somatotype components (Table 4).

Table 4. The component of the endomorphy, mesomorphy and ectomorphy of more
and less mature groups (mean and SD, kg)

Girls Boys
Post- t Pre- Age Post- t Pre-

menarcheal menarcheal y) oigarcheal oigarcheal
Endomorphy

8.50+ 0.00 5.41+1.60 10.5

5.73%1.65 5.00+1.49 11.0

555+ 1.86 487+1.31 11.5

6.19+1.72 + 514+ 1.55 12.0 4.95+0.07 462+1.77

6.18 +1.49 + 4.83+1.32 12.5 495+1.34 4.81 +1.81

6.17 + 1.46 + 5.10+1.23 13.0 4.40+0.73 480+ 1.65

5.89 + 1.40 + 5.06 + 1.37 13.5 4.90 £ 1.62 4521128

591+1.19 + 4.84+1.39 14.0 4.63+1.39 5.10%2.14

6.01+1.32 5.58+0.54 14.5 486t 1.62 5.85%2.32
Mesomorphy

7.90 + 0.00 3.81+0.95 10.5

3.13+0.84 3.61+0.94 11.0

3.18 £ 0.69 3.30+0.96 11.5

3.71+1.33 3.23+1.01 12.0 250+ 1.84 3.94+1.05

3.59+1.21 + 2.89+0.91 12.5 4.08 £0.97 397099

3371x1.39 + 2.88+0.93 13.0 3911083 3.88%1.19

320+ 1.39 + 2.61+0.82 13.5 3.76£1.36 3.80+0.89

3.05+1.09 2.78+1.09 14.0 3.77+1.10 4.02+1.01

3.01+£1.19 2.60+0.60 14.5 3.87+1.05 4.44 1 1.60
Ectomorphy

0.50 £+ 0.00 3.32+1.50 10.5

3.50+2.01 3.66+1.45 11.0

3.18%+1.31 3.95+1.31 11.5

2671172 + 3.82+1.39 12.0 425+191 3.80+1.63

294+1.43 + 413+ 1.25 12.5 3552112 3.68+1.31

3.17+1.39 + 4.13+1.26 13.0 3.63+0.83 3631145

320+ 1.39 + 422+1.38 13.5 3.66+1.37 362+1.13

3.35+1.31 + 429+ 1.42 14.0 3.77£1.19 3.60+1.57

3372136 423+0.74 14.5 3.69%1.30 2.89+1.88

Symbols and abbreviations as in Table 2.
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-—= Post-menarcheal
«+« Pre-menarcheal

Fig. 1: The means of somatotype in the age groups of pre- and post-menarcheal girls

Mean somatoplots for the girls before menarche started from balanced endomorphy
and moved toward increasing ectomorphy. The somatotypes of the post-menarcheal girls
displayed considerable stability and stayed in the field of balanced endomorphy (Fig. 1).

The relatively more mature girls had a greater grip strength (Table 5), but their
performance in the other motor tests (Tables 6 through 8) was the same as for their less
mature peers. Significantly better performance in the Cooper test was noted in the less
mature girls at only two ages.

Table 5. The grip strength of more and less mature groups (mean and SD, N)

Girls Boys
Post- t Pre- Age Post- t Pre-

menarcheal menarcheal (y) oigarcheal oigarcheal
201.0+ 0.0 152.7+£40.8 10.5

197.0173.7 179.0+ 46.3 11.0

203.7+33.8 183.8 + 38.7 11.9

229.5+779 + 199.7146.7 12.0 350.0 + 38.2 220.7+49.2
2532+67.0 + 213.0+43.0 12.5 293.0+664 + 2383+522
2492+49.1 + 208.3+46.1 13.0 301.8+74.1 268.4 +70.9
2535+483 + 21371394 13.5 3362+920 + 269.1+55.6
2446+382 + 218.0%39.1 14.0 371.6+£743  +  262.4+58.2
258.0+46.5 242.7+£31.2 14.5 368.2 + 84.1 + 27521416

Symbols and abbreviations as in Table 2.
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Table 6. The standing long jump of more and less mature groups
(mean and SD, cm)

Girls Boys
Post- t Pre- Age Post- t Pre-

menarcheal menarcheal (y) oigarcheal oigarcheal
1120+ 0.0 143.0+17.6 10.5

14831 7.6 149.1+ 159 11.0

1545+ 7.3 1489+ 16.4 11.5

153.2+17.1 1522+158 12.0 182.5+10.6 159.6 + 16.6
1523+ 19.4 1584+ 13.8 12.5 17821117 + 163.0+16.0
157.7+17.6 1609+ 17.2 13.0 1789+142 + 167.8+17.7
158.7+16.4 1622+ 19.6 13.5 180.7£19.8 + 171.5+ 14.2
158.8+ 19.9 164.7 £ 14.7 14.0 18841195 + 17281170
163.5+ 14.2 1645t 14.5 14.5 190.1£20.0 + 170.2+20.2

Symbols and abbreviations as in Table 2.

Table 7. The 60 m dash of more and less mature groups (mean and SD, sec.)

Glrils Boys
Post- t Pre- Age Post- t Pre-

menarcheal menarcheal (y) oigarcheal oigarcheal

13.8+0.0 11.6%£1.2 10.5

10.6 £ 0.2 114+ 1.0 11.0

110t1.1 113109 11.5

11.1+09 11.0+0.9 12.0 92%1.1 105+1.3

108+1.0 108+ 09 12.5 9.8+0.9 + 106+ 0.8

10.8+0.9 108+ 0.8 13.0 9.7+0.6 + 103+ 1.0

10.5+0.7 10.6+0.7 13.5 9.6+0.8 + 99+0.6

105+ 0.9 10.3+0.9 14.0 9.3+0.7 + 10.1+£0.9

103108 108+ 1.2 14.5 9.3+0.6 + 106+ 1.0

Symbols and abbreviations as in Table 2.

Table 8. The 12-min run-valk of more and less mature groups (mean and SD, km.)

Girls Boys
Post- t Pre- Age Post- t Pre-
menarcheal menarcheal (y) oigarcheal oigarcheal

1.46 +0.00 1.82+0.33 10.5

1.86+£0.10 1.86 £0.32 11.0

1.88+0.19 1.97 £0.27 115

1.88+0.32 1.97£0.30 12.0 203+0.23 2.20+0.32
1.83+0.36 + 2.03+0.29 125 249+0.31 2.20+0.36
1.93+0.31 + 207+0.26 13.0 2374045 2254033
1.96 +0.28 1.93+0.26 135 240+0.35 2.34+0.30
202+0.27 2031031 14.0 2461042 2324055
2.07+0.26 2134038 145 252+0.39 + 2041041

Symbols and abbreviations as in Table 2.

Boys

Stature was significantly taller in the relatively more mature children at all ages while
their body mass exceeded that of their less mature peers only at the ages of 13.5 and 14.0
years. No difference was found between the mean somatotypes of the groups.
Somatoplots of all ages were only on the borderline between central and balanced
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endomorphy, except at the age of 14.5 when the somatoplot of the relatively less mature
boys was in the field of meso—endomorphy.

The relatively more mature children performed better in all tests except the 12-min
run-walk.

Intergender comparison

The boys having already their first ejaculation were taller, heavier and more linear
than the post-menarcheal girls from on the age of 13.5 years. Also their physical
performance was better.

There was no difference in stature between the relatively less mature boys and girls.
Differences in body mass appeared only after the age of 13.5. There was a difference in
somatotype, however, since the girls had a more linear build while the boys were more
mesomorphic. Grip strength was greater in the boys without any other difference in
physical performance.

Discussion

Children of the same chronological age but different sexual maturity were found to
display considerable differences of body build and motor performance, depending in
extent and manner on the respective gender. Such differences were more marked in the
girls; not only body dimensions differed, but also the somatotype.

In respect of body build, these observations can be easily interpreted by the
characteristics of female adolescence. Post-menarcheal girls are already past the peak of
their adolescent growth spurt (Tanner 1962) and have entered the period of intense fat
accumulation (Forbes 1975), while their less mature peers are still rapidly growing.

Boys differed only in their absolute dimensions. It is likely that the observed signs of
sexual maturity do not occur in the same phase of growth in the two genders as shown
also by the comparison of the boys and girls.

The point of physical performance is another matter. One may think that the larger the
body dimensions the better the motor performance. Excepting the 12-min run-walk, this
was the case indeed in the boys, but not in the girls. In the girls only grip strength
behaved like that.

Of the tests it was grip strength that was most correlated with body dimensions
(Asmussen 1973, Kriesel 1977, Beunen et al. 1988). In this test such children that had
larger dimensions (Borms et al. 1977, Carron et al. 1977, Beunen et al. 1978, 1990),
were more mesomorphic and robust performed better.

The effect of the dimensions was less in the other tests; obviously, other factors, e.g.
maturation of neural control mechanisms, skill improving with age, had a greater role.
However, the subgroups of differing maturity status were of the same chronological age.
Thus, one has to assume that performance is influenced by the pubertal changes through
hormonal effects, at least in part. It is the hormonal influence under which dimensions
grow, muscle mass, respectively cross-sectional area increases, and in this way, strength
improves (Jones 1949, Grumbach 1975, Malina 1975, 1978, Parker et al. 1990).
Spontaneous strength development is likely to have an impact on the improvement of
other types of physical performance.

The dissimilar hormonal control in boys and girls brings about different constellations
of these processes. An earlier maturation in the boys seems to become well manifested
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in the development of physical performance. On the other hand, motor performance
tends to be better in the later maturing and more linear girls.

Nevertheless, all what has been mentioned is but one possible approach to this
compiex field of problems in interpreting the data. Another facet which cannot be
neglected is the effect of child's social environment. The present state of affairs is such
that preparation for the social role makes less demand to acquire physical skills in the
girls while it attributes primary importance to the same in the boys. It is most likely that
also these factors have an influence on the development of intergender differences.

Spontaneous biological development provides an opportunity to develop physical
abilities. The associated processes take, however, a different course in the early than in
the late maturers of the same sex as well as in the males and females. Child development
can become better balanced under the influence of regular physical exercise of optimum
intensity.

Paper presented at the Conference of the Pediatric-Anthropological Subsection of the Anthropological Sec-
tion, Hungarian Biological Society, Debrecen, Hungary, May 1992. — Received 12 September, 1992.
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THYROID VOLUME OF SCHOOLCHILDREN IN BUDAPEST
AND IT'S RELATIONSHIP TO AGE, BODY HEIGHT,
BODY WEIGHT, BODY SURFACE AND SEX

1. Szécsényi-Nagy, Zs. Kovdcs, F. Péter

Buda Children's Hospital, Budapest, Hungary

Abstract: The clinical estimation of the thyroid size (by palpation, inspection and measurement of the neck
circumference) is inaccurate and irreproducible. The main purpose of present study was to introduce US-scan
for practical and accurate measurement of thyroid volume and establish a "normal range" in Budapest's
schoolchildren. Comparing the data (used SPISS mathematic program) the thyroid gland's size was correlated
to age, body height, body weight and body surface. A significant difference was demonstrated between the right
and left lobes and an increasing total volume was found at the pubertal acceleration. This scanning method is
noninvasive, inexpensive and rapid, without any discomfort 1o the patient. The authors suggest a subregional
US screening for goiter caused by iodine deficiency in the paraendemic areas.

Key words: Anthropometry; Thyroid volume; Ultrasound; lodine deficiency.

Introduction

The authors look for an appropriate technique for volume determination, which
correlates well to the real size of in situ organ and which is reproducible, safe, harmless
and can be repeated unlimitedly without inconveniences. The sonography (US) is such a
procedure and opens a new perspective for in vivo anthropometry. The US together with
scintiscan are preferred diagnostic methods of adult's thyroid. The US successfully
delineates the thyroid's size, surveys it's echopattern and it is suitable for differentiate the
solid nodular or mixed nodular from cystic lesions and the palpable intra-, from
extrathyroideal disturbing objects. In certain diagnoses the evaluation and the follow-up
of the thyroid volume are particularly informative during the treatment. In the last
decade the US was widespread available and gave larger and larger assistance in the
identification of suspicious cases (applying as screening method still symptomless cases
can be discovered). In thyroid volume estimation methods based on inspection and
palpation average errors (30%) were found by Tannahill and Igl (1978) in comparison
with ultrasound.

Material and Method

The main purpose of the present study was the application of a practical and accurate
ultrasonic scanning investigation for determining of thyroid size and establishing a
"normal range" for Budapest's schoolchildren. 1380 healthy children (suburb and inside
of Buda) were investigated. Sonography was performed with real-time sector scanner
(TOSHIBA-SAL 38B) applied 7.5 MHz transducer and the appropriate waterbag kits.
For the imaging the subjects were ordered to take a supine position with a pillow under
their shoulder and neck was hyperextended. The long axis (L), the short axis (W), and
the thickness (D) of each thyroid lobes were measured (Fig. 7). The volume of thyroid
gland was determined by using the standard geometric formula for prolate ellipsoid
spheroid, L x W x D x 0.523 (Brunn et al. 1981) initiated in Hungary by Gonczi et al.
(1985).
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Fig. 1: Measurement of the thyroid's parameters and the Brunn's calculation
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Fig. 2: Percental distribution of thyroid volumes, in boys and girls

Result and Discussion

Six parameters of thyroid and the calculated thyroid volumes were tabulated in annual
arrangement, separately for girls and boys. The mean values and standard deviations
were calculated. The percental distribution of thyreoid volumes was demonstrated by
Tabl. 1-2, and Fig. 2. The mean volumes of Budapest's children (according to age-
groups are essentially similar to the measurements of the following authors and working
groups: Miiller-Leisse C. Heidelberg (1988), Gutekunst R. Liibeck (1985), and to the
parameters published by Zubovszky GA Moscow (1989). These data originate from
paraendemic or exactly from endemic iodine deficient areas. In non iodine deficient area
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Table 1. Ultrasonically measured parameters of thyroid lobes in Boys and girls

(mean, SD in mm)

Right lobe Left lobe
Age
0ea)  Width Depth Length Width Depth Length
Boys
6 1322 86+2 35619 130+2 12%1 33416
7 1432 9.0+2 3825 13.6+2 83+2 369+4
8 13.5%2 89+2 406t5 13542 80t1 380+4
9 142+2 9.0+2 4255 14412 82+1 40.1+4
10 15412 93+2 445+5 15.0+2 85+2 42016
12 16212 9.91+1 48.1%5 16.012 9.3%2 46016
13 17.0%3 109+2 502+7 16313 10.0+2 48316
14 1813 11.7+£3 51.5%7 17.2+3 10612 4996
Girls
6 13.6+3 80+1 33.8+4 13.6+2 8611 30.8+2
7 13412 872 39.7%5 13.5%£2 T1£2 37.8%6
8 14112 9.2+2 4065 13.812 8212 38.75
9 140t2 9.0%1 4155 13912 88t1 40.6t4
10 14712 9.8+2 44016 15.1 %2 85+1 422+5
11 155+3 10.0+2 4625 1502 9.0t1 45.1%5
12 16.7+2 10.7+2 490+5 16.7+3 9.8+2 47.7+5
13 17.7+£3 11.0+2 509+6 17.2%3 10.3+2 49618
14 182+3 11.3+£2 53.2+7 1832 10.5+2 5247
Table 2. Normal volume of the thyroid gland in boys and girls (cm3)
Percentiles
Age Volume
geary N
Mean +SD 3 10 25 50 75 90 97
Boys
6 5 445 1.79 — — 3.12 3.57 6.21 — -
7 57 4.89 152 2.49 3.03 3.76 4.90 5.41 6.48 9.62
8 60 4.77 1.23 297 3.42 3.78 4.94 5.51 6.72 7.32
9 72 5.38 122 313 368 442 543 618 704 814
10 61 6.25 1.66 3.02 4.05 5.20 6.09 7.21 8.66 9.84
11 73 6.80 2.06 3.60 4.66 5.26 6.74 7.80 920 13.20
12 79 71.74 1.98 4.57 5.30 6.39 7.52 890 10.70 12.10
13 98 9.29 338 443 5.64 6.91 873 1075 1376 16.21
14 58 10.77 3.52 550 673 809 1053 12.14 1596 19.64
Girls
6 5 391 1.13 . — 2.80 3.87 5.02 — —
1 54 4.56 130 2.12 3.10 3.67 441 5.31 6.32 7.56
8 76 5.16 153 2.84 3.61 4.06 4.80 6.23 7.02 8.75
9 70 5.39 1.28 3.02 372 450 5.24 6.26 7.06 TS
10 71 6.37 212 3.36 4.08 4.67 6.41 7.34 8.83 12.25
11 73 7.10 2.10 3.37 4.60 5392 6.66 860 1020 11.86
12 84 8.83 2.57 535 601 657 820 10.54 1267 14.73
13 85 10.17 3.59 470 650 7.40 10.10 12.13 1540 17.15
14 63 11.23 313 6.22 7.87 884 10.82 12.87 16.02 18.70
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Fig. 5: Relation between the thyroid volume and the body height, in boys and girls
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in Sweden (Ivarsson et al. 1989) the identical age-groups have half as large thyroid
volumes than those of Hungarian children. In comparison the distribution of goiter
frequency in Hungary (1950-1990) and the regional iodine concentration of dringking
water put the question in a peculair light. The frequency of iodine deficient goiter in its
tendency is being moderated in numerous county, while in other area of Hungary it
stagnates or is being deteriorated (see Zala or Heves and Gydr-Sopron-Moson countys).
The causal relation between the iodine deficiency and the goiter is wiedly known. Nearly
one half of the Hungarian population gets less than 10 pg/l iodine by drinking water and
further 30% get not more than 25 pg/l iodine. Consequently the iodine supplementation
by drinking water is insufficient all over the country. This lays a great stress on the
importance of iodine prophylaxis in the general health.

We should like to illustrate with Fig. 3 that the right lobe is significantly larger than
the left (the mean difference is 0.5 cm3 in girls and boys alike). Miiller—Leisse (1988)
found bigger difference i.e. 0.8 cm3, while Ueda (1990) didn't observe inequality.
Around puberty the great diversity of the body weight and body height, motive the
reference of these parameters in thyroid investigation (Fig. 4 and 5). On Fig. 6 the
thyroid size related to body surface was estimated. The best correlation (by Pearson
calculation) was found between thyroid volume and body surface area (Table 3).

Table 3. Correlation between the ultrasonically measured thyroid volume
and the age, body weight, body height and body surface

Thyroid Body Body Body
volume age weight height surface
Boys
[ 0.6301 0.6610 0.6820 0.6861
no= 563 563 563 563
p = 0.000 0.000 0.000 0.000
Girls
r = 0.6907 0.7133 0.7175 0.7342
n = 578 578 578 578
p = 0.000 0.000 0.000 0.000

On screening the 1380 children by US examination the following appeared
alterations: 5 children had clinically unambiguos goiter stadium IL-III., in further 41
cases the thyroids exceeded the percentile 97 on our tabulation, 3 children had cystic
lesions and in cases of 4 children Hashimoto's thyroiditis was revealed. That calls
attention to relative frequency of these disorders in schoolage. The authors have no
doubt that the integration method suggested by Rasmussen and Hjorth (1974) and a new
self-acting US scanner projected by Yokoyama et al. (1986) will revolutioniez the
thyroid volumetric proceeding.

Summary

The ultrasonic investigation as anthropometric method was adopted. The thyroid
results were tabulated annually in age groups into percent distributions separately of
both sexes. The increasing thyroid volume has been confirmed with increasing age. In
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femals the thyroid size preceedes that of the males at the age of 8-10 years, and the
range of standard deviation expands at the age of 10, one year before the boys.
Significant correlation has been demonstrated between thyroid volume and age, body
weight, body height and body surface in both sexes. The difference between the
"normal" thyroid volumes registered on several geographical areas is explicable with
variations of iodine intake, altered genetic background or different alimentation factors.
The acceleration at puberty was revealed in growth of thyroid glands. Because of the
wide variation of body weight and body height in these age-groups it looks reasonable to
refer the thyroid volume to the above mentioned parameters. The US thyroid volumetry
may give assistance at the proper time to recognize the subregional disturbances of
iodine supply and attracts our attention to the higher frequency of thyroid disorders in

adolescence.
%*

Paper presented at the Conference of the Pediatric-Anthropological Subsection of the Anthropological Sec-
tion, Hungarian Biological Society, Debrecen, Hungary, May 1992. — Received 7 October, 1992.
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BODY SIZE, BODY COMPOSITION,
AND SOME FUNCTIONAL PROPERTIES OF DEBRECEN GIRLS
STUDYING AT HIGHER EDUCATIONAL INSTITUTES

E. Szollosi and M. J6kay

Department of Hygiene and Epidemiology, University Medical School of Debrecen, Hungary

Abstract: The authors carried out a longitudinal study in Debrecen (East-Hungary) girls. Out of the
original sample 193 female students of different universities and colleges were studied recently. In this paper
their body build and body composition as well as some of their functional abilities are presented. Differences
of these characterestics in the different groups of female students were analyzed, too.

Key words: Female students; Longitudinal study; Differences of Body size; Functional properties.

Introduction

The Debrecen longitudinal growth study included 259 girls born between 1965—68.
We followed their growth and development between the age of 7 and 22 measuring them
with the methods internationally applied, irrespective of whether they went in to higher
education after secondary training, started to work or got married and become
housewives. Choosing at random 100 individuals from this original mixed sample we
have already reported about data obtained on the basis of longitudinal observations
(Szolldsi-Jokay 1991, 1992).

Materials and Methods

The methods applied are described in our previous papers (J6kay 1982,
Szollgsi—Jokay 1988). In the process of evaluation it became obvious and other
publications referred to the fact as well as that the data of university and high-school
students differ from the averages of the mixed sample (Gyenis—Till 1980, Szildrd 1978).
Therefore we also worked up separately the parameters of 190 female students within
the mixed sample and we found out the differences.

Later on differences between the students of several universities and high-schools
were discovered therefore the sample was divided into four groups and the significance
of differences between the first and the other groups was examined with t-test. The level
of significance is recorded in the tables. In the sample investigated the first group was
made up of students of Debrecen Medical University (DOTE), the second of those of
Kossuth Lajos University of Sciences (KLTE), the third of those of Teachers' Training
College (DTKF) whereas the fourth of those studying in Debrecen and other towns
where we would have obtained low incidence rate the assessment of which would have
been impossible.

Results

The averages of body measurements of female students of 19—22 year are greater than
those of the mixed sample. Their body weight only surpasses them significantly up to
the age of 21-22. Despite this fact their lean body mass at all ages is greater than that of
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Table 1. Means and standard deviations of the body characteristics in Debrecen female students

O
]
Age Hight (cm) Weight (kg) Lean Body Mass (kg) Body Fat Content (%)
(year)
Mean Mean Mean Mean
+SD diff. +SD diff. +SD diff. +SD diff.
164.94 57.15 43.65 23.39
19 + 559 +0.60 + 770 +0.64 + 514 +0.64 + 205 +0.24
165.08 57.08 43.60 23.36
20 + 570 +0.86 + 750 +0.06 + 491 +0.73 + 290 —0.82
165.33 58.05 44.12 23.88
21 + 568 +0.76 + 746 +1.63 + 466 +0.83 + 306 +0.27
165.41 58.24 44.42 23.54
22 + 530 +0.85 + 771 +1.92 + 515 +0.81 + 281 -0.30
Aoe Chest circumference (cm) Vital Capacity Mean hand strength*
g normal inspiratory expiratory (BTPS, ) (N)
e Mcan difr Mean diff. Mean diff. Mew difr iy diff.
+SD 5 +SD 2 +SD : +SD 3 +SD :
81.96 87.20 79.10 3.564 191.29
19 + 474 +0.92 + 482 +0.88 + 494 +0.86 +0.440 +0.003 + 4027 * 8.21
82.06 87.28 79.10 3.569 189.50
o) -
20 + 535 +0.76 +516 +0.75 +522 +0.76 +0.468 -0.002 + 44.60 0.65
82.73 87.74 79.56 3.562 191.52
21 + 402 +1.04 + 465 +0.86 + 408 +0.79 +0.387 +0.045 + 4858 * 6.80
82.74 87.90 79.77 3.505 171.66
2 =
= t 477 o2 + 472 84 +493 035 2035 000l £ ¥

*Calculated from averages of grip strength of the right and left hands



Table 2. Differences among means (and SDs) of the body characteristics
in Debrecen female students of different universities and colleges

Age 1. 2. 3. 4.
(year) DOTE KLTE DTKF Others
Group (N=56) (N=47) (N=57) (N=33)
Height (cm)
166.50 164.42 163.94" 164.96
& + 7.23 + 654 + 453 + 255
166.61 164.69 163.74* 164.64
i + 701 + 520 + 526 + 446
166.21 165.03 163.19* 165.35
- t+ 6.01 + 492 + 609 + 479
166.99 165.71 164.17** 165.10
2 + 555 + 398 + 647 + 348
Weight (kg)
59.01 56.50 54.88%* 59.43
= + 7.86 + 824 + 697 + 7.89
58.56 51.79 54.49"" 57.10
- + 852 + 7.87 + 681 + 562
58.80 57.18 55.28** 60.00
= + 845 + 6.06 + 509 + 781
60.99 56.84*" 56.54™* 56.63"
= + 799 + 237 + 7.87 + 838
Lean body mass (kg)
45.74 42.57** 42.23*** 44.56
" + 539 + 543 + 508 + 431
45.14 43.42 42.00*** 43.19
e + 565 + 487 + 4.60 + 3.84
45.07 4335 42.06"" 4424
ik + 511 + 390 + 379 + 500
46.49 43.31* 331" 43.96*
& + 494 + 203 + 584 + 537
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Table 2. Continuation

Age 1 5 3. 4.
(year) DOTE KLTE DTKF Others
Group (N=56) (N=47) (N=57) (N=33)
Body fat content (%)
22.58 24.00* 22.94 24.68**
19
+ 277 + 278 + 295 + 3.58
5 22.67 24.63*** 22.60 24.11*
0
+ 3.02 + 273 + 280 + 2.88
23.02 24.10 24.51 26.08***
21
+ 3.55 + 194 + 282 + 246
55 23.50 23.76 23.35 24.67
+ 3.07 + 293 + 247 + 281
Vital capacity (BTPS,])
3.698 3.490* 3.531 3.513*
19
+ 0.527 + 0.361 + 0519 + 0.260
3.696 3.614 1.452% 3.412*
20
+ 0.474 + 0.492 + 0.461 + 0.440
3.580 3.645 3.536 3.436"
21
+ 0.402 + 0.370 + 0.387 + 0365
3.507 3.627 3.493 3.496
22
+ 0.413 + 0.207 + 0.328 + 0.288
Mean hand grip strength (N)B
207.90 171.91** 188.19 201.33
19
+ 49.20 + 2838 + 42.81 + 39.95
199.27 184.76 177.50* 195.74
20
+ 42.46 + 46.50 + 42.76 + 50.03
197.55 174.51* 177.30* 207.66
21
+ 4741 + 60.30 + 33.62 + 53.98
177.50 164.85 181.52 214.18"
22
+ 5227 + 50.54 + 46.94 + 5593

* Level of significance of deviation from the DOTE group's data

¥ Calculated flom the averages of the grip strength of the right and the left hands
DOTE: Debrecen University Medical School; KLTE: University of Sciences "Kossuth Lajos"; DTKF: Debrecen Teachers'

Training-School; Others: other universities and high-schools
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the mixed sample but their body fat content is lower at the age of 20 and 22. There is
hardly any difference in vital capacity, except the fact that the decrease of values starts a
year later that is only at the age of 22 as opposed to the age of 21 experienced in the
mixed sample. The averages of hand strenght with the exception of the age group of 19
and 21 are lower than the data of the mixed sample despite the bigger lean body mass
(Table 1).

Comparing means of the four students’ groups it appeared that the stature of female
students of DOTE is the highest at every age measured whereas that of the girls of
DTKEF is the shortest. The differences are significant. It can also be observed that
students of KLTE grow continuously up to the age of 22. Regarding the body weight
girls of DOTE are the heaviest except the age of 19 where the averages of the "others"
group take the lead. The weight of students of DTKEF is the least. The comparison of the
chest circumference showed similar results to the body weight. Conceming the lean
body mass, students of DOTE are again the first and they are followed by girls of the
fourth group. The lowest values here, too, belong to the students of DTKF. As opposed
to this fact the body fat content is generally the lowest in students of DOTE and DTKEF,
whereas it is the highest in those of the fourth group. The average hand grip strenght is
the greatest in the girls of DOTE at the age of 19-20 but it decreases as the age is
advancing thus they do not take the lead at 21-22. Results of the fourth group follow
them in order surpass them at the age of 22. The data of KLTE and DTKF changing at
various ages represent the lowest values. In vital capacity some differences can be
observed in the rate of development between students of DOTE and other groups. At the
age of 19—20 however, the values of the girls of DOTE are the highest, the decrease
similarly to that in the mixed sample, begins already after the age of 20. In girls of other
groups the decrease comes into being only later. In such a way, students of KLTE
developing further, exceed the values of the girls of DOTE from 21 although theirs were
the lowest at 19. Up to the age of 21 the averages of the other two groups are lower, too,
but by 22 there is no significant difference between the groups (Table 2). The proportion
of the overweight and obese female students differs from that of the original sample. The
percentage division of the body fat content is demonstrated in Table 3. In the mixed
sample it surpassed the values supposed to be normal between 20-25% in one quarter of
girls of 19. From their age of 20, this proportion already made up 37%. Debrecen
students show about the same results at 19, too, except the first group where this
proportion is only 16.4%. From the age of 20 on, however, (with an exception of KLTE
students) the proportion of fat does not grow a such a rate as that of the mixed sample:
DOTE girls only make up 28.6% by the age of 22, that of the students of DTKF decrease
from 19% to 15.7% while that of the girls of other high-schools is 30.3%. Within this
there is difference in the proportion of the obese, too, which was 7% in the mixed
sample and here it ranges between 0-3.6%. In girls of DTKF such a case did not occur
at any age studied.

As a conclusion it can be said that Debrecen female students are taller (with the
exception of DTKF) than the earlier average. They are 2 cm taller and more than 2.5 kg
heavier than those measured by us one decade ago (Szollosi—Jokay 1980). Girls of
KLTE, however, grow up to the age of 22. The body composition is different from the
average because up to the proportion of lean body mass the fat content is lower. It can
particulary be experienced in DOTE and DTKF. Despite the bigger LBM the hand grip
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Table 3. Distribution of body fat percent (%)

Body fat percent

Age
Group (year)
10—15 15.1—19.9 20—25 25.1—29.9 30— 25.1—30<
1. DOTE 19 —_ 9:1 74.5 16.4 — 16.4
20 —_ 14.6 63.6 20.0 1.8 21.8
21 1.8 16.1 53.6 26.8 1.8 28.6
22 —_ 14.3 571 25.0 3.6 28.6
2.KLTE 19 — 43 69.6 26.1 — 26.1
20 — 43 57.4 383 — 383
21 - 43 553 38.3 2.1 404
22 — 14.3 57.1 25.0 3.6 28.6
3. DTKF 19 - 16.7 59.2 24.1 — 24.1
20 — 11.6 69.2 19.2 — 19.2
21 — 0 76.9 15.4 — 15.4
22 — 7.8 76.5 15.7 — 15.7
4. Others 19 — 12.1 63.7 21.2 3.0 24.2
20 — 12.1 57.6 27.3 3.0 30.3
21 — 9.1 60.6 27:3 3.0 30.3
22 — 9 60.6 27.3 3.0 30.3

strength does not exceed the average, on the contrary, in girls of DOTE it shows
decreasing tendency parallel with the years studied. It must be attributed to the intensive
mental load because they do not have the time for doing sports. The bigger LBM value
should mean the bigger volume of muscles, too. As it was already emphasized in our
previous paper (SzollGsi-J6kay 1988) our hypothesis is that the reduced activity results
some decrease in blood supply of the musculature and also in its hardiness. Due to the
not proper way of life, declining of constitutional and functional parameters has already
been experienced in students of Pécs and Budapest, too (Frenkl-Mésziros 1979, Szilard
1978).

The VC is developed in accordance with the body measurements, moreover, the
decrease of performance only starts later than the average. The proportion of the fat girls
is much smaller compared to that of the mixed sample. In it the healthy way of
nourishment may play an important role, since the students are more enlightened than
the average youth. Supposing this we have to lay great emphasis on the necessity of
intensive enlightenment of the youth in order to decrease the rate of risk factor of obesity

in our people.
Summary

Debrecen female students (with the exception of those of Teachers Training College)
are taller than the average. There is a group where they grow up to the age of 22. The
body fat content is smaller up to the lean body mass but in spite of the bigger LBM the
hand strength does not exceed the average. The VC is developed in accordance with the
body measurements. The proportion of the fat is remarkably smaller compared to that of
the mixed sample. "

Paper presented at the Conference of the Pediatric-Anthropological Subsection of the Anthropological Sec-
tion, Hungarian Biological Society, Debrecen, Hungary, May 1992. — Received 25 July, revised 18
September, 1992.
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SPINAL MOBILITY AND POSTURE IN CHILDREN
A follow-up examination from 5 to 14 years of age

S. Viola and I. Andrdssy
Department of Orthopaedics, Buda Children's Hospital, Budapest Hungary

Abstract: Spinal mobility, posture and stability of joints were studied in 3154 children from 5 to 14 years of
age (they were structurally healthy). The spinal measurements were carried out by noninvasive goniometric
methods. Besides these, Howmedica protractor and centimetre-band were used. The forward flexion of the
spine were measured with centimetre, but the comparsions were happened by calculation of peercentage. The
measurement, punctuality, reproductibility is demonstrated as well. The data handling were happened by
computer system. Instead of average value was done a distributionally curvature. Significant sexual change
was not found. All spinal motion became smaller to 14 years of age, except the spinal rotation which schowed
significant polarisation (may find small and large values as well). The posture showed right correlation with
forward flexion ability of spine. The examination of normal values of spinal motion gives more chance to
understand better some spinal disease and can help in an accuratelly follow-up treatment.

Key words: Spinal mobility; Posture; Budapest children.

Introduction

At the starting time of this longitudinal examination don't have been found home
publication. Since then the spinal mobility had been publicated by Domjan (1989). None
longitudinal examination was happened. Few authors have described a little number of
examined cases. Children's spinal mobility have been studied in 30 cases by Mellin
(1988). Few studies on spinal mobility and posture in children have been carried out
(Loebl 1967, Mellin 1986, Sward 1990). Our resultes are impossible to compare with
scme other studies.

The deffinition of various spinal movements are well establilshed, but a great number
of measuring instruments have been described. Mellin (1987) have used an inclinometer
to measure the spinal rotation. Postural spinal curvatures were measured with
Debrunner's kyphometer (Ohlen 1989). We could found some other methods as well
(Helsing & Regio 1987, Loebl 1967, Mellin 1987, Moran 1979, Salisbury 1987, Willner
1983). Our measuring instruments have been chosen because of their punctuality,
reproducibility and cheapness. Before starting 100 test-measure had happened, to get the
instruments choice easier. The following instruments were used: Howmedica protractor,
special protractor for measuring a spinal rotation and centimetretape.

Materials and Methods

Subjects

The presented examination have been started in 1980. 2000, 5 year old children have
been chosen (from various nursery). Measurement of spinal mobility and posture has
happened. This examination have been repeated at their age of 10 and 14 years. The
examined subjects were divided into various groups sex, according to age, etc. The data
handling have been carried in computer system out. The total number of examination
was 3154.
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Fig. 2: Measurement of the spinal rotation
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Fig. 4: Measurement of the thoracic kyphosis Fig. 5: Measurement of the lumbar lordosis
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Methods

Three dimensional spinal mobility measurements and measuring of posture happened.
The methods were the follows:

Lateral bending of spine — It's an angle of the thoracolumbar spine when the child
bends maximally lateral with upright spine. The subject stands in a neutral position with
the feet 20 cm apart. The subject was then asked to move the open hand as far as
possible down to the side of the leg. The angle of the thoracolumbar spine was measured
with Howmedica protractor (Fig. 7).

Spinal rotation — An angle between the pelvic and shoulder level when the child
rotates his/her trunk with upright spine. The subject stands up stringht, looks forward,
keeps his/her pelvis fixed. The subject looks over his/her shoulder as far as possible and
rotates the trunk axially as possible. We note the angle between the shoulder level and
the upper projection of pelvic level with special protractor (Fig. 2).

Flexion ability of the spine — We examine separately the thoracal and lumber spine.
The forward flexion of the spine was measured according to the method developed by
Schober (cit Sward 1990), and modified by us. We have measured an ability in which
the spine "could stretch” in maximal forward flexion. In upright position we mark the
skin on the level Thy, Thy,, L5 (processus spinosus!). In upright position was measured
the distance between Thy — Thy, and L, — Ls after that the subject was asked to bend
forward as far as possible and the new distance between the marks was measured using a
centimetre tape.

We have to calculate a per cent with helping a mathematical formula: Km% = ability
of the thoracic forward flexion;

Lm% = ability of the lumbar forward flexion (Fig. 3)

The formulas of the calculation are the followes:

distance between Thy — Thy, in upright position (cm)
100 - . 100 