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Felhivads a szerzGkhoz

Az Anthropologiai Kozlemények a Magyar Biolégiai Tarsasig Embertani Szakoszta-
lydnak folybirata, a Magyar Tudoményos Akadémia Biolégiai Tudoményok Osztalyinak
feliigyeletével és tdmogatdsival jelenik meg. Szerkeszti a Szerkesztd bizottsig.

A Szerkeszt§ bizottsig elfogad a fizikai antropolégia, ill. az 4ltaldnos (nem klinikai)
huméngenetika témakorébdl 6néllé vizsgélatokon alapulé tanulményokat, tovabba olyan
kritikai vagy szintézist tartalmazé kozleményeket, amelyek az embertani tudoméany elébbre-
vitelét szolgaljak. A kozlés alapfeltétele altaldban az, hogy a tanulmanyt a szerzé az MBT
Embertani Szakosztélydnak szakiilésén el6adja.

Az eldadésokat a szakosztaly titkardnél lehet bejelenteni és azok mfisorra tfizésérél a
Szakosztély Intézd Bizottsdga dont.

Az Anthropologiai Kozleményekhez kozlésre benydjtott kéziratok tartalmi és formai
kovetelményei a kovetkezdk:

1. A tanulményok vildgosan fogalmazott célkitiizésti, korszeri mddszerekkel végzett
vizsgélatok igazolt, bizonyitott eredményeit tartalmazzik, tomor és érthets stilusban. A tanul-
ményok terjedelme mondanivaléjuk mértékéhez igazodjon. A rendelkezésre 4116 évi 12 iv ter-
jedelem korlitozza az egyes tanulményok terjedelmét, ezért 2—2,5 szerzdi ivet meghaladé
terjedelmi kéziratokat nem 4ll médunkban elfogadni. A térténeti antropolégiai tanulminyok-
nal egyedi méreteket — Gskori és honfoglalds kori széridk kivételével — altalaban nem kozliink.

2. A kéziratot A/4 alakid fehér papirra, kett8s sorkozzel, a papirlapnak csak az egyik
oldaléra kell gépelni, oldalanként 25 sor, soronként 55— 60 betiihely lehet. Minden dolgozatot
két teljes, nyomdakész kéziratpéldanyban kell benytjtani, &sszefoglalassal, tablazatokkal,
abrdkkal egyiitt.

3. Az idegen nyelvii Gsszefoglalist — amely a tanulmany terjedelmének mintegy
10 szdzaléka — az Anthropologiai Kézlemények a kongresszusi nyelvek egyikén kozli. Az
idegen nyelvii osszefoglaldsnak tartalmaznia kell a probléma felvetését, az alkalmazott vizs-
gélati médszert, valamint a kutatds legfontosabb eredményeit.

A tanulminy cimoldaldn 150 szénil nem nagyobb terjedelmii, angol nyelvii Abstract-
ot kozliink.

A forditasrél — ha a szerzének nem 4ll médjdban — a Kiadé gondoskodik.

4. A tanulményhoz tartozé tdbldzatoknak, 4brdknak az Anthropologiai K6zleményck-
nél az utébbi évfolyamokban kialakult egységes gyakorlatot kell kévetniiik.

A tabléazatokat a tudoményos dokumentécié elveinek figyelembevételével kell meg-
szerkeszteni. Az egyes tanulményokhoz tartozé azonos tipusid tébldzatoknak egységeseknek
kell lenniiik. A folyéirat tiikrébe be nem férg tablazatok tobb részre osztanddk; tébb oldalas
(behajtés) tabldzatokat nyomdatechnikai okokbél nem fogadunk el. Minden tdblazatot kiilon
lapra kell gépelni, sorszdimmal és cimmel kell ellatni.

5. Csak gondos kiviteld és klisézésre alkalmas min8ségii dbrdkat fogadunk el. A rajzon
alkalmazott jelolések vildgosak, egyértelmiiek legyenek. Minden abrit, fiiggetleniil attél, hogy
vonalas rajz vagy fotd, dbra jeloléssel, sorszammal és aldirdssal kell ellitni. A miinyomé papirt
igényld fényképeket tdbla formajaban kozli a lap; ezek osszedllitdsdnil a szerzéknek a tar-
talmi kovetelmények mellett az esztétikai szempontokat is figyelembe kell venniiik.

6. A tablazatok cimeit, az dbraaldirdsokat, a tédbldk cimeit és azok minden szdéveges
részét két példinyban kiilon is mellékelni kell a kézirathoz az idegen nyelvii forditashoz.

Folytatés a borité 3. oldalén
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OPENING ADDRESS

Ladies and Gentlemen, Dear Friends!

It is my honourable task to welcome all of you to Bozsok. I have a feeling that
we, Hungarian human biologists, have a role in the international scientific life:
to catalyze colleagues, teams. This role may be due to our geographical situation
as well as to our choice of research subjects.

Several friends can remember our first and second Symposium. The Balaton-
Symposium at Balatonfiired in 1976 was our first step in this common way:
we made an “inventary” of some international research activities, and at the end
of the summing up phase of the International Biological Programme we over-
viewed the different problems in human growth and development, as well as in
physique. — The Danube-Symposium at Visegrad in 1979 joined to the Inter-
national Year of Children, and tried to summarize our recent knowledge on func-
tional biotypology.

Looking back to these meetings, I can establish that we played our catalyzer-role
successfully : many of us have become close friends, new teams have come into
being. The proceedings volume of the Balatonfiired Symposium contains 50 papers,
and was published 13 months after the Symposium. That of the Visegrad Sympo-
sium contains 36 papers, and it was published one and a half year after the Sym-
posium as a volume of the Hungarian journal “Anthropologiai Kizlemények”.
— Both volumes present many new ideas and very recent data, and in this way
good overviews on their subjects.

Now, during this Bozsok Symposium, we will be investigating different aspects
of our main topic: Variations in Human Growth and Physique.

Our special interests are due to the genetic aspects af these themes. What are
the most important recent findings in genetics of growth process and determining
hyman physique ? What are the special findings in prenatal development ? How
can we recognize the early and late maturers 2 What kind of relationship exists
between anthropometry and densitometry ? How can we compare different groups
of populations by somatovariants ? What does psychiatry establish on genetics
of patients suffering from endogenous psychoses ? How do genetic and socio-
economic factors influence the body development of students ?

We would like to discuss the clinical aspects of our main theme. What is the
attitude, what are the work methods of social pediatrics ? What kind of connections
can be found between different illnesses and growth process: What about tubular
disorders, obesity, minor abnormalities, etc. ? How do we see today the medical
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distances and their application in anthropological studies ? What is the relation-
ship between testicular volume and sexual activity of Down-patients ? What about
their physique ? Have we new data on the dental age of children ?

We will investigate carefully the ecological aspects of our problems. What kind
of relationships can we discover today between climate and human physique ?
Is there any connection between nutrient reserves and sexual dimorphism ? How
about the growth and maturation process of children living in different socio-
economic strata ? Is there anv difference in growth between such a special group
of children like caravan-camp ones and national average ? What about the gain
and loss of weight during growth process in early childhood ? Are there any dif-
ferences in the components of physique according to socio-economic factors ?
How do social and natural factors influence the maturation of girls ? What about
the so-called ““acceleration” of growth ? How do children living at high altitudes
grow up ?

We will also touch the kinanthropometric aspects of our problem-circle.
What do we know today about biological age, related to physical fitness ? What
kind of new experiences have we on body composition, especially on body fat ?
What kind of new assessment have we in somatotyping ? What about the recent
findings on physique of the top athletes, like paddlers and rowers ?

Finally, taking into consideration both the genetic and ecologic factors influenc-
ing growth and maturation, we would like to see, what the secular changes in
Hungary are like on the basis of recalled cross-sectional growth investigations
carried out in a small Western Hungarian town, Kormend.

For each aspect of our main topic we have one session with three key lectures
which are followed by 3—06 short papers, then we organize a general discussion
on all the presentations belonging to the session.

I should like to express my grateful thanks to the Presidium of the Council
of County Vas: They have been kind enough to place this marvellous small
county-seat at our disposal. I hope that our three-days’ conference in this beautiful
environment, as well as our excursion to Kérmend and to Orség will be suitable
for discussing our recent problems and bringing all those experts who feel respon-
sibility for our branch of sciences, the human biology, close together.

I declare our Symposium open, and wish success to all of you!

Ouo G. Eiben
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QUANTITATIVE GENETICS DURING THE GROWTH
PERIOD OF CHILDREN: METHODOLOGY
AND FACTORS

by C. SUSANNE

Department of Anthropogenetics, Free University of Brussels,
Brussels, Belgium

Abstract: The methodological problems of the quantitative genetics are nu-
merous, especially during the growth period. Many methods are able to give a
relative idea of the heritability, based on the study of twins, of sibs, of parent-
offspring or of other relatives. But, in the interpretation of these results, one
must be careful: the coefficients of heritability are indeed not very adequate to
give an accurate prediction of the relative influence of both factors, of genetic
or of environmental factors. These coefficients of heritability are specific for a
particular population in a particular environment and at a specific time. How-
ever, if the population and its environment are good defined, a study of a decreas-
ing order of genetical determination can be useful. These criticisms are also true
for the quantitative genetics of growth, supplementary remarks have, however,
to be taken into account such as variations of the heritability in function of age
and such as difficulties to characterize human growth curve.

Key words: quantitative genetics, growth process, methodology.

The events of growth and development are controled by a multifactorial
system. It is well known that morphological characters are determined by
factors of genetical origin and also by factors of environmental origin (SUSANNE
1975, 1977, 1980, DErrisE 1981). Anthropologists and pediatricians know also
that growth is a continuous phenomenon from conception to maturity where
the different factors influencing growth are changing in the different periods
of growth. The methodological problems in the study of the quantitative gene-
tics during the period of growth are related to the fact that the genetical and
environmental factors interact almost invariably and are rarely independent.
We intend to develop three different problems of methodological origin:
(1) the choice of a tool to study heritability, (2) the problem related to the
fact that growth is a continuous phenomenon, and (3) the scarcity of suitable
longitudinal data.

Heritability

The concept of heritability h? has been defined by plant and animal breeders
as the amount of genetic variability which can be used for selective breeding.
The heritability is generally defined as the proportion of the total phenotypic
variance (V) due to additive genetic variation (V,)



This definition corresponds to the heritability in the narrow sense used in se-
lective breeding when the aim is to produce individuals of improved economic
quality, when breeders select individuals homozygous for genes related to these
qualities, and when environmental correlations are eliminated. Of course,
the use of the heritability in the narrow sense is illusory in human populations,
where the heritability in a broad sense is mostly used, which is a degree of
total genetic determination (V) including dominant factors (Vp), epistasis
factors (V).

Yot VotV - VadVot+¥i Ve
Ve Va+Vp+Vi+ Ve Vg4 Vg

with Vg, environmental factors.

From this definition, it is apparent that heritability can be change in function of
the relative importance of the environmental conditions. In function of a
reduced environmental variance or in function of a large environmental variance,
the value of the heritability will vary: in these conditions, heritability is
inadequate to measure the relative importance of nature versus nurture.
These coefficients are only valid for the specific population studied in the
specific period and environment of the analysis. The human geneticist cannot
control the environments in which people live, these are infinitively variable
and very difficult to measure, it is an ever-present source of error.

The additive genetic variance (V,) refers to the hypothesis that the genes
act additively. The regression of this additive genetic value on the phenotypical
value gives also a definition of the heritability in the narrow sense. It is only
these summed effects of the genes which have a selective value.

The dominant variance (V) refers that, for some genes, the phenotypes of
the heterozygotes are not exactly intermediate between the two homozygotes.
Heterosis would be a very specific example of this deviation to the additivity.
The existence of dominance factors will result in a diminution of correlations
between relatives, it affects, however, more the correlation between sibs than
between parents and children.

The epistasis variance (V;) results of the interaciion between genes, it means
that the effects of different genes are not simply summed. In human popu-
lations, it is rather impossible to have correct estimations of these effects.
The estimation of the importance of linkage between genes and of pleiotropic
effects is even difficult.

A genetic factor which can be estimated more easily is the variance due to
assortative mating. A positive assortative mating has been observed for dif-
ferent morphological characters (Susan~Ne 1967, SpunLEr 1968): it will result
in higher frequencies of homozygous genotypes than in panmictic conditions.
We must expect also that the effects of assortative mating will be confounded
with the additive variance, and that for correlation parent-offspring for instance
the existence of a positive assortative mating will increase the value of the
coefficients of correlation.

Other possible complications of the method are the influence of X-linked
loci (MATHER et al. 1971).

The most difficult variance to estimate is the environmental variance, dif-
ferent components interact and the variability of environmental conditions is
immense. In a quite artificial way, artificial for human populations perhaps

h2
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not for breeding conditions, one can distinguish changes of environment
between individuals within families, between families, between socio-econo-
mical classes, between geographical groups. The quantification of these vari-
ances is very difficult, subtle changes can be observed. For instance, the envi-
ronmental variance within families will not be the same between twins than
between sibs, will not be the same between monozygotic twins than between
dizygotic twins. The variance between families and the variance between socio-
economical classes inflate the covariance between parents and children, they
may thus inflate correlations and interact with the correlations due to the
genetic variance. The environmental covariance is expected to have a lower
influence in parent child comparisons than in comparison of sibs or of twins.

But, even more complex, the interaction between the different factors have
to be taken into account. In the familial studies, you can find four different
covariances:

cov. (genotypes parent and child),

cov. (genotypes parent and environment child),

cov. (genotypes child and environment parent),

cov. (environment parent and environment child).

The second and the fourth covariances are in most cases positive.

From all these arguments, it is obvious that the coefficients of heritability
are not very adequate to give an accurate prediction of the relative importance
of genetic and environmental factors. The estimations of heritability are rela-
tive to the studied population, in its specific environment and time (FELDMAN
et al. 1975). The coefficients of heritability are specific for a particular gene
pool and environment, as well as for a particular interaction between genotypes
and environments.

But, in spite of all these criticisms, measurement of the degree of heritability
can be useful in defining for a specific population a decreasing order of genetical
determination for different anthropological characters. For this kind of ap-
proach, different methods of calculation of heritability can be used (for a re-
view, see SUSANNE 1980). But, for a definition of a decreasing order of her-
itability, not real coefficients of heritability could be used, such as coefficients
of correlation parent— child for instance.

Predictions from these measurements of heritability must always be done
very carefully. For instance, we know that stature has one of the highest
coefficient of heritability, this means that the environmental variance is sup-
posed to be low. However the well-known observation of secular trend of sta-
ture is almost certainly the result of environmental conditions. Heritability
informs us about the ratio genetical versus environmental variance for one
specific environment but cannot be extrapolated to other environments.

Growth as a continuous phenomenon

From conception to maturity, the factors determining growth are changing
and are not equivalent for the different periods of growth: as a result, the
relative influence of genotype and environment and thus the coefficients of
heritability will not be constant during these different periods.

A variation with age is evident in the study of self-correlations, where
the correlation is calculated between a measurement at an age x with the



measurement of the same individual at adult age: an increase of these self-
correlations is observed from birth to maturity reflecting an increase of the
contribution of the child’s own genes (TANNER 1960, FurusHO 1968, ASHIZAWA
et al. 1977). A rapid increase is observed during the first year, a slower increase
afterwards till the puberty where a relative decrease is observed.

The same kind of observations has been made for correlations parent— off-
spring, where the correlations are calculated for the height for instance between
the value of the adult parents and the value of the growing children and this
of course in function of the age.

Longitudinal studies on twins (VANDENBERG et al. 1965, WiLson, 1976)
have showed that, starting from a small influence of fetal genetical constitution
at birth, a gradual increase of the genetical factors is observed between mono-
zygotic and dizygotic twins for the weight or the length at birth. The varying
degrees of vascular anastomosis of the placentas result at birth even in lower
correlation between monozygotic twins than between dizygotic twins. But,
after birth, the within pair differences of dizygotic twins will gradually
increase and the within pair correlation of monozygotic twins will gradually
increase too, resulting in terms of heritability in a gradual increase of the
genetical component.

It has also been observed in domestic animals (DickersoN 1954) and in
man (Rao et al., 1975) that the heritability decreases with the age difference
between the sibs. In this case, a higher environmental covariance may explain
this observation: the familial environment will be more similar by sibs growing
up together than by adult sibs living in different environmental conditions,
this results in lower correlations by adult sibs. MUELLER (1977) observed
indeed larger correlations between school-aged sibs than between adult sibs
when they are studied in the same sample and in a rather limited age cohort.
Similarly, when the age differences between the sibs increased, the coefficients
of correlation between sibs will decrease, especially for weight, fat and muscle
measurements, but not for bone measurements (Furusao 1968, MUELLER 1978).

Other difficulties of interpretation are found in the comparison of popu-
lations of European origin and the non-European ones, higher correlations
being observed in European populations (MALINA et al. 1976, MUELLER 1976,
RusseLL 1976). The existence of a positive assortative mating in these Euro-
pean populations is one explanation of these higher correlations, the other
explanation consists in a better expression of the phenotype in absence of
malnutrition or of other problems in the standards of living.

The standards of living can influence the level of heritability: authors
(CHARZEWSKA et al. 1964, Bierickr et al. 1966, WELON et al. 1971) have
observed, on the contrary of European versus Non European, higher coeffi-
cients of correlation in populations with low standards of living and of nutrition
(village versus town, poor nourished versus good nourished). A possible expla-
nation is the fact that the environmental component interacts with the genetic
variance and inflates the correlations in the poor environmental conditions,
children having an environmental component more similar to that of the
parents in villages than in towns for instance. In these last cases, children
could experience perhaps better environments than the parents have had
during their growth period.



Suitable longitudinal data

Heritability of specific characters of human growth curve has been hindered
by the difficulties to collect longitudinal data of relatives and also by difficulties
to characterize the human growth curve.

Of course, many studies have been published comparing isolated longitudinal
curves on sibs, on twins or even triplets. The interpretation of these results is,
however, difficult, the curves of growth of monozygotic twins are generally
more alike than those of dizygotic twins. It is only recently that human
growth curves have been better characterised (HAUsPIE et al. 1980).

Bock and TaissEN (1978) used a triple logistic curve fitting by unweighted
non linear least squares in the study of two sets of triplets, where two were
identical and one fraternal. The author showed a clear similarity of the curves
of the identical twins and demonstrated also an evident heritable component
in the appearance of the adolescent growth spurt.

In another longitudinal study of twins (FiseBEIN et al. 1978), the square
root of the sum of squared differences between the deviation points and the
intraclass correlation for profiles estimated from an interaction term of an
analysis of variance have shown a lower deviation of the profiles of growth
curves in monozygotic twins than in dizygotic like sexed twins.

The components of variance analysis model were used to estimate the
degree of resemblance of growth patterns in 60 sibs distributed, among 25
families of West Bengal (India) (Hauspik et al. 1980). The authors analysed
twelve biological parameters derived from the Preece Baines model 1 curve,
fitted to the longitudinal data for height growth: a significant added variance
component was observed for peak height velocity and the age at peak velocity,
for these two parameters the similarity being greater among sibs than among
non-related subjects.

These few results are stimulating but more studies on quantitative genetics
of the synchronisation of the patterns of growth is suitable.

Conclusion

In this paper, the author has only one object in view, that is to illustrate
some of the methodological problems of the quantitative genetics, especially
during growth. The fundamental problem is surely the concept of heritability
itself. These coefficients of heritability are only valid for the specific population
studied at a specific time, it is only relatjye to the particular environments
and genotypes characteristic of this popu ?z;tlon If we consider interactions
between genotypes and environments, genetic variance depending of the
distribution of environments and environmental variance depending of the
distribution of genotypes, the interpretation of heritability seems vain.
The coefficients of correlation also are the result of genetic variance inflated
by the variance between families and between socio-economic groups for
instance. This does not mean that quantitative genetics is always useless:
in a specific population, the definition of a decreasing (or increasing) order of
genetical determination can be useful.

This kind of study when applicated to growing children has to taken into
account a change with age of the relative influence of the different factors in
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the determination of growth status. These changes are related to a gradual
increase with age of the contribution of the childs own genes, and to changes
in function of the environments of the expression of the phenotypes and thus
of the environmental variance interacting with the genetical variance.

Anthropologists, pediatricians, auxologists must be stimulated to studies
of quantitative genetics during growth, but specially of the synchronisation
of the patterns of growth and of the patterns of maturity.
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EARLY AND LATE MATURERS

by M. ProKoOPEC

Institute of Hygiene and Epidemiology, Prague, Czechoslovakia

Abstract: Individual growth curves of six boys and six girls with the earliest
and of six boys and six girls with the latest onset of physical maturation from a
group of 300 Prague children followed up longitudinally from birth to maturity,
were analysed and the intergroup and intersexual differences were compared.
There was a 6 year difference in the peak velocity heights between the most early
and most lately maturing boys, 5 year difference between the girls and nearly
8 year difference between the most early maturing girl and most lately maturing
boy. A difference of 14 cm was found in boys and 18 in girls between the means of
height of early and late maturers at the age of peak velocity height.

From the point of view of psychology (M. HavLiNovA) the late maturing
boys tend to be socially more reserved and more frequently serious in contrast
to early maturers. This finding has not been confirmed in the girls. School achieve-
ments were slightly better in the late than in the early maturing groups, in
agreement with the generally known fact, that school progress is temporarily
changing for worse during the puberty period.

Key words: early and late maturer children, peak height velocity (PHV), High
School Personality Test (HSPT), longitudinal growth study, Prague children.

Introduction

Two examples may illustrate the point that the problem of the growth of
children and youth is essentially a biological process, like in all other living
organisms and thatin human beings it is simultaneously a highly social matter.
This year an exhibition was held in Prague of bonsai, i.e. fully developed
trees 20—30 years old which, however, due to special cultivation, reach a height
of 20 to 25 cm. From the activities of the bonsai growers (practised in Japan
for centuries), we get a good idea of what harms or inhibits growth of the
organism (at least for a number of trees grown in miniature form) and from
this again we can draw the conclusion what benefits the organism — funda-
mentally it is just the opposite from what retards growth. The bonsai growers
nip off leaves, sprouts and fruits, cut the roots, do not expose the trees much
to heat, light and the sun and plant them into poor soil. Analogical to the
leaves of plants are human lungs, and to roots the digestive organs or rather
nutrition generally. So much only, for demonstrating the biological essence
of growth (Fig. 1).

An example of the importance of human society for healthy development
is provided by two Indian girls which from babyhood grew up without human
company under the care of a she-wolf in the jungle, and whose story was
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Fig. 1. Bonsai — a grown up tree of miniature size as a result of special treatment oppressing
growth

published in the journal L’Anthropologie. The girls were seven and nine year-
old, respectively, when they were found. They moved around on their knees
on which they had large callosities, and ran on all fours. They imitated wolves
also by not using their hands when eating. Under clinical care lasting several
years one of the girls did not learn more than 45 words. Their return to human
society was no more possible. Man has evolved as a species during his phylo-
genetic development and during his ontogenetic evolution he again develops
into human only under conditions prepared for him by the family and human
society.

The problem of early and late maturers has attracted the attention of many
authors. Several of them summarised the present knowledge of factors,
influencing the velocity of physical maturation and the biological age in the
second decade of life (TANNER 1962, MARsHALL 1977, WIERINGEN et al. 1971,
Hauspie 1980 and others). Nevertheless, neither an early start nor a late onset
of puberty and/or its duration has been satisfactorily explained. This makes
any sort of prediction at this age difficult and inaccurate. Last but not least
an extreme deviation from the normal in this or that respect implies a social
problem. In case of late maturers an unpleasant impact may be exerted on
personality development, especially in boys.

In 1981 we brought to a close a longitudinal study of 300 Prague children,
lasting for 25 years, followed-up from birth to maturity, which gives us the
possibility to participate in solving the still open problem of early and late
maturing boys and girls (KApALIN et al. 1969, ProkorEc et al. 1981).

Material and Methods
We have analysed both distance and velocity curves of 89 byos and of 89
girls followed-up longitudinally from birth to maturity. The 300 children had

been selected at random from a part of Prague (Zizkov) with about 100,000
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inhabitants in 1956—1960. Only children born on one particular day in the
week (Wednesday) were included into the sample. The children were investi-
gated by a team of specialists clinically, anthropologically and psychologically
five times in their first year of life and semiannually thereafter. The original
number decreased until 1981 by about one third. Out of twenty measurements
taken at each visit and from a series of descriptive features only hody height
(growth curves), menarcheal age, somatotype, school achievement, eye colour,
social background, Cattell’s High School Personality Questionnaire and pro-

Table 1

Parameters of growth curves of Prague children and adolescents

{ Boys i Girls
n =89 | n = 89
No. Symbol Parameter - [ TR '

x min. x min.

‘\ ' 8 ’ max. 8 max.
1. AMHV age at minimal prepubertal height velocity 1 10.6 t 7.6 8.9 6.4
(yr) 1.0 | 14.2 % 6 A 1)
2. APHV age at peak height velocity (yr) 13.5 ‘ 11.3 11.4 9.1
10| 170 | 11| 13.6
3. AMHVR | age at minimal prepubertal height velocity 15:1 13.1 12.8 10.4
‘ return (yr) 1.0 18.7 i 15.3
4. H4 ; height at age 4 (cm) | 105.0 | 97.1 | 103.9 97.6
| 4.0 | 126.2 3.3 | 1119
5. HMHV | height at minimal prepubertal height veloc- | 143.6 | 126.2 | 134.2 | 119.3
| ity (em) 1 T 74| 1623 | T 1.3 | 159.7
6. TAG total adolescent gain (cm) 30.7 15.9 25.6 11.9
48| 421 | 50| 383
7. HPHV height at peak height velocity (cm) 162.2 | 145.0 | 150.0 | 135.1
T 65| 1712 | 6.4 | 170.2
8. HMHVR ‘ height at minimal prepubertal height veloe- | 174.2 | 160.3 | 159.7 | 143.1
ity return (cm) T 6.0 | 187.8 | 6.1 | 1785
9. HA adult height (cm) 178.9 | 164.9 | 167.1 | 155.3
© 6.1 | 1921 | 5.8 | 186.6
10.V5 height velocity at age 5 (cm/year) 6.7 4.8 6.8 3.5
0.8 8.3 0.9 8.9
11. MHV minimal prepubertal height velocity 4.6 3.2 5.2 3.1
(em/year) 0.7 6.6 0.7 1.2
12. PHV peak height velocity (cm/yr) 8.6 6.1 7.5 5.5
11| 118 0.9 9.6
13. PH peak height (cm/yr) 4.0 0.9 2.3 0.5
1.2 8.5 1.0 5.5
14. PB | peak basis (yr) 4.6 2.9 4.0 2.2
‘ 0.7 6.2 0.7 5.9
15. PAR peak area = PHXPB 18.5 2.2 9.3 1.1
6.7 | 452 4.9 | 267
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fessional orientation were used. Incomplete records were not involved in the
present study.

The individual growth curves (distance curves) were evened out and some
missing observations were incorporated by the method described by CLINE
(1974) — a third grade polynomial using 7 points (arguments), which are
shifted. This procedure had been used twice on the distance curve, from which
yearly increments were derived and used for construction of velocity curve.
The velocity curve has been also smoothed by the same polynomial of third
grade (seven points), which may be applied not only to concave and convex
parts of a curve but also to S-shape sections. Fifteen parameters have been
recorded from each velocity curve following the method and nomenclature
described by StUTZLE et al. (1976). Each individual velocity curve has been
described by parameters shown in Table 1. Items No 1—3 concern age, 4—9
height, 10—12 velocity and 13—15 characterize the size of the proper peak.

Results

Results are given in Tables and Figures. Fig. 2 shows an individual distance
(above) and a velocity curve (below) with some of the parameters derived
from its course (minimum growth increment before puberty, peak height
velocity, total pubertal gain etc.) Data in Table 1 show average parameters,
standard deviations and minimal and maximal values of the parameters of
the velocity curves of 89 boys and 89 girls. Similar values reveal mean height

boy No.1
66cm
153cm
128cm
o
o
=
(=
o [101cm
1
E
o PH
3
53 I \AMHR
™|V5 ~|MHV  of|PHV
B >

T3 5 7 9§ h B B 70
agelyears/

Fig. 2. Stature distance and velocity curves of a boy No. 11. Some of the parameters described
in the paper, which are used in analysing individual growth rate are shown
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at 4 years in both sexes (105.0 cm in boys and 103.5 cm in girls), height velo-
city at 5 (males 6.7 cm/yr, females 6.8 cm/yr) and to a certain extent the peak
basis (4.6 yrs in males and 4.0 yrs in females). Dissimilarities in both sexes
are to be seen in all other parameters — ages, heights, velocities and in the
peak heights and areas. At the age of the PHV (13.5 yr in boys and 11.4 yr
in girls) a difference of 12 cm occurs between the sexes in height which cor-
responds with the final difference between the sexes in height at an adult age.

height cm /velocity cmiyears/

|

NS I S T 5 .,
1. . & B 7 9. W 8. 5. %48
agelyears/

Fig. 3. Stature distance and velocity curves of two girls Nos 60 and 61 with a different rate of
growth and onset of maturation. From one to seven years of age no difference in growth
occurred

Fig. 3 shows distance and velocity curves of two girls: No. 60 an early and
No. 61 a late maturer. No. 60 was slightly longer at birth than No. 61 but in
the later growth up to 7 years of age no difference neither in the growth
pattern nor in height itself were noticed. Differences in ages at peak height
velocities of the two girls amount to three years. The late maturing girl reached
a higher final adult height, though at a later age (at 18). The early maturing
girl reached her adult height already at the age of 15.

The maximal velocity of growth, achieved during the adolescent spurt —
PHYV has a biological meaning. The growing organism is at this stage more
sensitive than in any other section of growth (with the exception of the first
year of life) to ecological factors (increased ecosensitivity). PHV is in girls
closely correlated with menarcheal age and thus may help in defining a similar
landmark in the body development in boys as is menarche in girls. PHV has
anormal (Gaussian) distribution in each sex as shown in Table 2 and in a simpli-
fied version graphically in Fig. 4. If we round up our findings the earliest PHV
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Table 2

Age at peak height velocity

(Numbers represent individual children from the Prague longitudinal study)

(yu:s) Girls (n=89) ABoys(n=89)
9.0 | 63,
203,
9.5 3, 8, 36, 37, 110,
246, 252, 282
10.0 5,41, 51, 60, 89, 121,
157, 199, 230, 267,
10.5 26, 48,130, 9,
163, 202, 266, 274, 276, 281,
11.0 39, 64, 68, 99, 105, 136, 141, 232, 100,
243, 284, 149, 152, 158, 174, 186, 215, 259,
218, 220, 229, 231,
11.5 7,51, 65, 14, 84, 135, 1,179,122,
148,168, 209, 213, 221,
12.0 4, 30, 54, 66, 67,102,111, 126, 127, 11,123, 271,
156,171, 191, 192, 262, 264, 157, 189, 257,
12.5 58, 73,104, 1, 35,91, 113, 134, 145, 247, 255, 272,
151, 195, 205, 216, 236, 166, 176, 227, 233, 239, 254, 263,
13.0 61, 88,137, 2,19, 20, 21, 47, 50, 52, 75, 85, 114, 140,
154, 235, 260, 265, 275, 279,
13.5 59, 76, 82, 14, 24, 45, 55, 72,117, 128, 234, 253, 285,
172,171, 196, 201, 208, 210, 219, 268,
14.0 49, 53, 81, 86, 112, 116,
153, 167, 169, 179, 184, 187, 204, 206,
14.5 12, 15,115, 223,
194, 251,
15.0 6,40,
15.5 92,95, 211,
16.0
16.5 13,

Fig. 4. Schematic age distribution of peak velocity heights in boys and girls from the Prague
longitudinal study (age in years)
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in girls occurred at 9 years, the mean age for the whole group was 11 years
and the highest age of one of the girls from our sample was nearly 14. Boys
as a group started to enter the maturation period signified by PHV at the age
in which the distribution curve of the girls culminates i.e. at the age of 11.
At 13.5 years of age about half of the boys had attained their PHV — nearly
at the same age, when already all the girls passed their PHV. The oldest boy
from our group who reached his PHV was nearly 17 years old.

Early and late maturers

We have selected from our samples amounting to 89 boys and 89 girls four
groups: six most early and six most late maturers from each sex. Their distance
and velocity curves are shown in Figs 5 and 6. Early maturing boys were those,
whose PHV was below 12 and girls below 10. Late maturing boys were those,
who attained their PHV after 15 and girls after 13 years of age. The means of
the investigated parameters of velocity curves for each group are given in
Table 3. Similarly as in comparing the mean parameters of velocity curves
of boys and girls from the original samples, smallest differences were found
between both sexes and between early and late maturers within each sex
in heights at the age of 4 and in growth velocity at 5 years of age. Sex dif-
ferences were in these and some other parameters smaller than those between
early and late maturing groups within each sex. The mean age at menarche
was 11.8 4 1.1 year in the early and 14.4 -+ 1.6 year in the late maturing
girls.

Somatotypes after SHELDON et al. (1954) were estimated from photographs
in each child at the age of 16 to 18 years. Ectomorphy was found to be more
frequent in both sexes in late maturers than in early maturers. In early matur-
ers endomorphy was prevalent in girls before mesomorphy and ectomorphy;

heigh’( cm/veloc ifyum/yeqr‘»/

cm - cm/year

173 5 7 9 10 13 15 Tage
Fig. 5. Individual stature distance and velocity curves of early and late maturing boys
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Table 3

Mean parameters of velocity curves in early and late maturing boys and girls

Boys Girls
PArRTEtAE maturing maturing
No. Symbol o e —T = o ifey— -
early late early late

1. AMHYV (yr) 1 8.8 12.6 Tl 11.0
2. APHV (yr) 11.6 15.7 9.5 13.4
3. AMHVR (yr) 13.5 17.4 11.2 14.4
4, H 4 (cm) 103.9 104.3 | 102.7 104.7
5. HMHYV (cm) 133.9 | 1501 | 1240 | 1459
6. TAG (cm) 33.5 27.2 | 28.5 19.1
7. HPHV (cm) 153.1 167.0 140.5 158.5
8. HMHVR (cm) 167.4 177.3 152.5 165.0
9. HA (cm) 172.9 180.8 | 164.2 170.8
10. V 5 (cm/yr) : 6.9 6.4 7l 6.6
11. MHV (cm/yr) 5.0 4.0 6.1 4.7
12. PHV (cm/yr) 8.9 7.3 7.9 6.2
13. PH (cm) 4.0 3.4 1.8 i Py
14. PB (yr) 4.7 4.8 4.1 3.5
15. PAR (PH x PB) 19.1 16.5 7.9 1 6.0

Boys — early maturing: PHYV before 12 years (n=6)
| — late maturing: PHV after 15 years (n=6)
| Girls — early maturing: PHV before 10 years (n=6)
— late maturing: PHV after 13 years (n=6)

heightcm/velocitycmiyears/

cm-cmiyear

1 3 5 7 8§ N B 15 tage

Fig. 6. Individual stature distance and velocity curves of early and late maturing girls
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mesomorphy prevailed in boys before endomorphy and ectomorphy. In late
maturers of both sexes endomorphy dominated over ectomorphy and over
mesomorphy more distinctly in girls than in boys. The late maturers as a
group were less pigmented than the early ones, who had darker eyes.

It is interesting to note an unimportant role of different social background
of the children investigated in relation to early or late onset of maturation.
School progress was found to be slightly better in the late than in the early
maturers. Average school progress was in general worse during the adolescent
period than before and after puberty. Girls revealed better average school
achievement than boys.

The psychologist of our research team, H. HavLINOVA applied the High
School Personality Test after Cattell to each child at the age of 15, 16 and 17
years of age with the aim to obtain the personality characteristics in each
child in the adolescent period. HSPQ concerns 14 bipolar factors of personality
(28 characteristics). The early maturing girls with PHV before 10 years and
boys before 12 years of age were characterized by relaxed, unfrustrated
behaviour with advanced social maturity and were found to be emotionally
stable. On the other hand the late maturing boys and girls were emotionally
unstable and socially immature. Boys from the late maturing group were in
contrast to the girls of the same group shy and introverted. The characters of
the late maturers may be explained as a result of discrepancy between uniform
constant social demands for the group of the same age and the slow rate of
biological maturation. No big differences between early and late maturers
were found in the later choice of their professional career.

Comparison with other longitudinal studies

Tab. 4 brings results from European and American growth studies (after
Marina 1978, rearranged and completed). Parameters of the Prague velocity
curves are close to those from Ziirich. The next similar group in many respects
is that from Harvard and of Harpenden (though the Harpenden group is of
lower mean stature). Children from the Fels, USA and Berkeley studies are
on the average taller than the European and Harvard samples.

Discussion

The age span in which individual boys and girls differ in reaching their PHV ,
is about 5 years in girls and 6 years in boys. Between the most early maturing
girl and most lately maturing boy there is a span of 8 years. This knowledge
of the wide range of variability in the onset of puberty in still normal children
gives to each pediatrician a strong argument in explaining individual situation
in deviant cases at a certain age. Pedagogical staffs in schools may benefit
from this fact when dealing with children of the same chronological age but
of a very different biological age who sit next to each other in the same class-
room. School has the same demands for all children of the same age disregard-
ing their different stage of biological development. Some children may be
thus wrongly classified be it in mathematics or in physical education.

The question arises whether it is good or not to be an early maturer. It seems
that in some cases it may have a positive effect on personality development —
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Table 4

Selected parameters of growth curves in various longitudinal studies
(after MALINA 1978, rearranged and completed)

Height st mint. | TSNS | e | LD

malljl:hrepu?eMI :uub::tgy Pe:el;ohaftlght ve;:)‘;:itty A‘i‘[‘k (heig)ht

growth velocity PHV APHV L

i HMHYV (em) 148 em) o] o)
‘ 8 X | s x l s x ] 8 x l s
Boys ‘ ‘ 1 |
1. Prague (1) | 89 i 143.6 | 7.4 07| 48| 86| 1.1 | 13.5| 1.0 | 1789 | 6.1
2. Ziirich (2)| 112 | 143.8 | 7.7 29 2 — (90| 11| 139 | 0.8 | 1774 | 6.3
3. Fels (3)| 83| 149.9 | 7.0 | 30.9 | 43| 7.0 11| 13.0 | 0.9 | 180.9 | 5.6
4. USA (4)| 54| 1494 | 71| 310 | 47| 69| 1.1 | 13.3 | 09 | 180.4 | 5.4
5. Berkeley (5)| 65 ‘ 1506 | 70 | 30.1 | 5.4 | 6.6 | 1.0 | 13.1 | 1.1 | 180.7 | 6.6
6. Harvard (6)| 54| 1474 | 5.7 | 31.2 | 55| 7.1 | 1.3 | 123 | 0.9 | 178.6 | 6.1
7. Harpenden (7)| 55 ‘ 146.1 | 6.3 | 276 | 35| 88| 1.1 | 13.9 | 0.8 | 173.6 | 6.1
Girls !
1. Prague (1)| 89 ‘ 1342 | 73| 256 | 5.0 | 75| 09 | 114 | 1.1 | 167.1 | 5.8
2. Ziirich (2)| 110 ( 135.8 | 7.3 | 23.2 — | 71| 10| 12.2 | 1.1 | 1649 | 5.7
3. Fels 3)| 74 ‘ 1386 | 7.4 | 295 | 68 | 63| 09 | 11.0 | 0.8 | 168.0 | 5.1
4. USA 4) 9| 1373 | 6.6 | 31.0 | 4.0 | 6.5 | 09 | 11.0 | 0.9 | 168.2 | 6.7
5. Berkeley (5)| 64| 141.8 | 7.6 | 26.3 | 5.7 | 5.7 | 0.8 11.0 | 0.8 | 168.1 | 6.2
6. Harvard (6)| 54 ‘ 140.3 | 7.2 | 254 | 5.6 | 6.2 | 1.1 | 111 | 0.9 165.7 | 5.1
7. Harpenden (7) | 35| 137.9 | 7.0 25.3 41| 81| 08 11.9 | 0.9 | 163.2 | 5.9
‘ . | | \ \ ,

. Prague — Proxkorec, ToMASEK 1979
Ziirich — StUTZLE et al. 1977

. Fels Research Institute, Yellow Springs
Child Research Council USA

. Berkeley Growth Study

. Harvard School of Public Health

. Harpenden Growth Study, England

early maturing children are less problematic, more easy going, some of them
tend to become leaders among their peers (this may bring disappointment in
later years, when the late maturers overtake their earlier mature peers).
We failed to find a satisfactory answer as to the cause of early maturation.
The answer should be sought on a cellular level — in the rate of cell division
(mitosis). A certain amount of mitosis must have taken place in the organism
before a functioning organ — say hypophysis, thyroid, ovary etc. developed.
The role of provoking agents, of heredity, social relations and nutrition etc. on
speeding up and/or on slowing down the rate of biological processes in growing
organism still remains to be defined.

When observing side by side early maturing and late maturing children
and youths (Plate I), early maturers seem to be those living in affluence,
unhindered by disease of any sort, well adapted to living conditions they live in.
They are swimming in “their well known waters”. On the other hand, late
maturing individuals seem to be overcoming some difficulties, covert illness
not apparent to a clinician, or still adapting to their milieu. We may also view
the early maturers as a ““quick job’” and later maturers as a longer lasting but
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““a solid piece of work unhurriedly put together”. The answer to this thought
would be: investigation into morbidity and longevity of early and late maturing
individuals.

Conclusions

1. Individual growth curves of 89 boys and 89 girls from the Prague longi-
tudinal study have been analysed and the results are presented.

2. Fifteen parameters were studied in each individual velocity curve.

3. Attention was paid to the variability of the peak height velocity (PHY).
A difference of 5 years in girls and 6 years in boys was found between the
earliest and most late maturing individual of the respective sex. Between the
earliest maturing girl and latest maturing boy from the studied sample there
was a period of 8 years.

4. Selected groups of 6 early and 6 late maturing boys and girls showed
little differences in the mean body height before the age of 5 years but big
differences at the age of the PHYV.

5. The PHV is on the average smaller in late than in the early maturing
groups of both sexes.

6. The final mean height at an adult age was found to be bigger in the late
than in the early maturers.

7. Differences between most of the studied parameters of velocity curves
were smaller between the sexes (averages) than between early and late matur-
ers of the same sex.

8. Lighter pigmentation (eye colour) was found in the late maturers and
darker in the early maturers.

9. The late maturers were slightly better in school progress than the early
maturers.

10. The late maturing boys were less mesomorphic and more ectomorphic
than the early maturing boys. Late maturing girls were less endomorphic and
more ectomorphic than early maturing girls.

11. Social background correlated neither with early nor with late matura-
tion. Also the choice of profession (students and apprentices) had no bearing
on early or late start of maturation or on its length of duration.

12. The Cattell’s HSPQ test performed repeatedly at the age of 15, 16 and
17 years of age showed that the early maturers were unfrustrated, relaxed,
emotionally stable and socially mature, whereas the later maturers were
socially immature and emotionally unstable. Boys from the late maturing
group were also shy.
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Plate I: A — early maturing girl, age 12 years, height 162.2 cm, weight 51.1 kg, No. 36, B — late maturing girl, age
age 13 years, height 159.6 cm, weight

12 years, height 149.1 cm, weight 31.8 kg, No. 61, C — early maturing boy,
47.1 kg, No. 259, D — late maturing boy, age 13 years, height 137.4 cm, weight 29.8 kg. No. 211
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ANTHROPOMETRIC PREDICTION OF BODY
COMPOSITION IN AMERICAN YOUTHS 1217
YEARS OF AGE

by F. E. JoansToN

Department of Anthropology/F-1, University of Pennsylvania,
Philadelphia, Pa. 19104 USA

Abstract: Prediction equations for estimating fat weight from age, Quetelet’s
Index, and the triceps skinfold thickness were developed, for each sex, in 169
males and 66 females, 12 to 17 years of age, from Minneapolis and Philadelphia.
Validation was carried out by a sequence of analyses done on 909, of the sample,
the remaining 109, used for validation. This was conducted until all combinations
of 909, had been used for prediction and of 109, for validation. The standard errors
of estimate were too high to permit acceptable estimates to be made in individ-
ual subjects, the one SD error amounting to 279, of the mean fat weight. Even
though good results were obtained for the sample as a whole, systematic errors
were noted when the errors of estimate were calculated for Minneapolis and for
Philadelphia youths separately. It is recommended that prediction equations for
body composition not be used in adolescents of this age range.
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Introduction

The most widely-used indicators of body composition in humans are anthro-
pometric ones, derived from the careful measurement of the body using
accepted techniques. The scientific and clinical literature abounds with reports
which analyze various issues and problems related to body composition based
upon anthropometry. The reasons for the widespread use of anthropometric
techniques are obvious. They are relatively simple to apply, they are much less
expensive than all of the presently available laboratory procedures and, most
important of all, anthropometric methods are appropriate for large samples
of all ages, male and female, located wherever they may be found in the
world.

While anthropometry has many advantages as a technique used in the
study of body composition, it also has its limitations. Anthropometric indi-
cators are indirect ones and, rather than yielding estimates of variables such
as the lean body mass, percent body fat, and the like, they provide measure-
ments of whole body mass or of linear dimensions. As a result, considerable
effort has been devoted by researchers to the validation of body measurements
as indicators of body composition and numerous publications are available
which report of the relationships between anthropometric dimensions and
whole body composition (BroZex 1963a, 1963b, BEENKE — WiLmMoRE 1974,
PakizgovA 1977, Mavina 1980, Loaman 1981).

In general, the relationships between anthropometric variables and estimates
of body composition derived from methods such as °K, densitometry, or the

25



determination of body water are quite high. For example, in an early study,
Pascare et al. (1956) reported correlations between various skinfolds and
body density in American adult males which ranged from —0.74 to —0.83.
Similar results have been published by other investigators for additional
samples, using such anthropometric indicators as weight, circumferences,
skinfolds, and indices of weight-for-height (SATWANTI et al. 1977, HARSHA
et al. 1978).

In view of the generally high relationship between anthropometry and esti-
mates of whole body composition derived from laboratory procedures, many
investigators have utilized combinations of body measurements, usually
through multiple regression analysis, in an attempt to optimize the relation-
ships, to account for a greater proportion of the variance, and to permit usable
estimates of body composition to be made from combinations of anthropo-
metric variables. A count of the number of papers which have presented such
prediction equations is neither necessary nor fruitful; however, well over 100
equations may be found in the scientific literature without undue effort.

Unfortunately, the impact of this mass of equations upon researchers has
been minimal. Only occasionally does one find a study in which an investigator
has used someone else’s equations in his or her study. Instead the majority
of workers prefer to rely upon their own anthropometric data.

The reasons for the lack of utilization of the available prediction equations
are based to a large extent upon methodological flaws present in the research
designs of the studies from which the equations were generated. These flaws
have been discussed (Loaman 1981, JornsToN 1982), and need not be repeated
here. However, it is important to realize that the development of prediction
equations which may be used on other groups is a complex task requiring
a careful and rational selection of independent variables, as well as rigorous
and appropriate means for validating the equations which result in order to
determine their usefulness among other samples.

This paper examines the issue of predicting whole body composition in 12
to 17 year old youths from a linear combination of anthropometric dimensions.
In particular, it addresses the question of the appropriateness of such equations
for this age group, as opposed to the use of the body measurements themselves.

Subjects and Methods

The data presented in this paper have been drawn from a study of a sample
of American youths, 12 to 17 years of age. The sample totalled 235, 169 males
and 66 females and have been described in detail elsewhere (JoansToN et al.
1982). Of the total, 48 males and 41 females were from the Minneapolis, Min-
nesota, area, and 121 males and 25 females were from the Greater Philadelphia
area. All techniques were applied similarly in both cities to minimize and
effects due to different laboratories.

Estimates of body composition were made by means of body densito-
metry, determined by underwater weighing. The hydrostatic weighing tech-
nique involved four to six determinations of the weight in water taken to the
nearest 25 gm, the mean of the last three recorded for analysis. Residual
volume was estimated by the oxygen dilution technique of WiLmore (1969)
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Table 1

Means and standard deviations of selected variables

Age (y7)
Variable o
12 13 14 15 ] 16 17
Males

n 13 21 37 40 1 37 21
Height (cm) x 151.2 160.7 165.7 169.6 | 173.5 175.0
s 6.0 10.5 7.3 Tl 6.0 7.0
Weight (kg) x 43.9 48.6 56.5 61.9 66.8 69.8
8 8.4 2.3 12.3 9.0 9.9 16.2
Triceps (mm) X i s 9.5 10.2 9.5 10.3 6.4
s 6.7 4.6 6.1 4.1 9.5 3.0
Arm Muscle C (cm) X 20.2 20.8 23.1 25.2 26.0 20.7
s 1.8 2.3 2.3 2.2 2.0 3.2
9% Body Fat x 23.2 24.0 16.9 15.7 14.3 12,7
8 8.4 6.2 @ik 7.5 73 6.3
Fat Weight (kg) ® 10.6 11.7 10.0 10.0 | 9.9 9.4
8 6.2 4.5 6.3 5.6 6.1 6.4
Lean Body Mass (kg) X 33.2 38.0 46.4 51.9 56.8 60.3
s 4.2 9.5 8.7 7.2 i 7.1 12.0

Females

n 6 10 12 16 12 10
Height (cm) X 157.3 154.4 161.9 163.7 162.9 165.7
s 3.4 5.9 7.3 6.0 4.4 5.8
Weight (kg) % 43.4 44.8 53.8 58.3 57.2 55.3
s 8.9 9.3 7.1 6.0 7.4 1.5
Triceps X 10.1 10.9 13.9 16.2 15.2 13.2
8 2.7 5.7 5.4 6.8 3.7 4.7
Arm Muscle C (cm) X 19.1 19.8 20.8 21.6 21.8 20.7
8 3.2 1.5 L5 1.9 2.1 1.7
% Body Fat X 24.9 25.1 26.6 27.4 28.1 27.9
s 7.0 6.8 3.8 4.9 3.7 6.3
Fat Weight (kg) X 10.8 11.6 14.4 16.1 16.2 15:7
8 3.8 5.6 3.2 4.8 3 4.7
Lean Body Mass (kg) X 32.6 33.7 39.4 42.0 40.9 39.8
8 7k | 5.0 4.9 6.1 4.4 4.2

. The standard deviations of the errors of estimate of fat weight are 3.1 kg and
2.3 kg in males and females respectively. That is, two-thirds of the errors of
estimate fell within a range of 6.2 and 4.6 kg.

We next examined the prediction errors whlch resulted from applying the
equatlons derived for the total sample by city of residence, i.e., Minneapolis
-or Philadelphia. The results are givenin Table 4, whereit is 1mmcd1ately appar-
‘ent that the errors of estimate, when calculated separately by city, are con-

L
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and the percent body fat calculated from body density using the forn
of BroZEk et al. (1963):

Percent Body Fat = % — 4.142

where D = body density, expressed in gm/ml.

Because of the dangers of over-determination, we did not utilize all o
anthropometric variables which had been measured. Rather, we attem
to use the minimal number of measurements, those obtained easily on suk
under varying conditions. After analyzing the correlation matrix forme
the body measurements, we chose, as predictor variables, the thickness «
triceps skinfold and Quetelet’s Index (weight/height?). Since our sul
spanned a six-year age range in which body composition is known
changing rapidly (PARfzrovA 1977, TANNER 1962), the age of each indix
was also used as a predictor variable.

For the dependent variable we decided to use the body fat weight. Th
cent body fat was not used because of its lower correlations with anl
metic dimensions while density was not chosen because of the difficu
interpreting variability in meaningful units of body composition.

The predictor variables were entered sequentially into a linear reg
model of the form:

Fat Weight = Age 4 Quetelet’s Index - Triceps

and optimal regression weights derived for ecach sex.

Validation of these equations was accomplished by means of the Ja
technique (MosTELLER—TUKEY 1977). The sample was divided ran
by sex, into 10 groups. Separate regression analyses were carried
combinations of nine groups and validated on the tenth, until all :
combinations had been analyzed. This resulted in 10 separate vali
each one on 109, of the sample; thus each of the 235 subjects particij
this validation procedure once. The error of estimate was calculatec
mean error of the 10 validations, again by sex.

Results

Table 1 presents the means and standard deviations of selected a
metric and densitometric variables. The values are not notably differ
those found by other investigators and confirm that this sample is not
for any reason. Table 2 presents the prediction equations resulting
analysis of the total sample. In males, 729 of the variance in fat weight
explained by this model while, in females, the percentage is somewhs:
76.8%,. These values correspond to multiple r’s of .849 and .876 resj
In males, the regression weighting for Quetelet’s Index is somewl
than that for the triceps skinfold, while, in females, Quetelet’s Index is
considerably more than the triceps fold. In both sexes, each regressi
is significantly greater than zero.

Table 3 gives the results of validating this approach using the
technique. The mean errors of estimate are only about .01 kg in b
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Table 2

Equations for predicting fat weight in white American youths, 12—17 years*

Rééression Weighrtr a
Variable Males | Females Units
(=169 | (n=66)
Constant —1.024 —15.869 —
Age —0.492 +-0.355 yr. + decimals
Quetelet’s Index +0.584 +1.109 kg/m?
Triceps Skinfold +0.668 | -+0.170 mm
R? 0.720 | 0.768 —
\
* Predicted fat weight in kg
Table 3

Mean errors of 10 validations each of 109, of sample

Sex n? £ ] s®
Males 10 0.008 3.099
Females 10 0.012 2.300

& number of validations; sample size for each: males, 16 or 17, females, 6 or 7
mean of predicted-actual fat weight
© standard deviation of sample means

Table 4

Mean error of predicted fat weight by city?

i L] ‘| @ :
Males
Philadelphia 121 —0.489 2.919
Minneapolis 48 +1.232¢ 3.330
Females
Philadelphia 25 —0.568 2.552
Minneapolis 41 +0.346 2.056

® fat weights predicted from equations of Table 2
mean predicted-actual fat weight in kg{
¢ significantly different from zero, p = .02

siderably higher than for the combined sample. In three of the four sex/city
groups, these errors cluster around one-half kilogram, though these three
mean are not significantly different from zero. However, in the case of Min-
neapolis males, the mean error of predicted fat weight is 41.232 kg, a value
which is significantly different from zero at a probability of 0.02. The standard
deviations of the errors of estimate, calculated by city (Table 4), did not differ
from the SD’s for the sample as a whole (Table 3).
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Discussion

The results of this analysis would seem to indicate that suitable estimates
of whole body composition may be made from the equations presented here,
for youth in the 12 to 17 year age range. This is suggested by the validation
data of Table 3, which indicated quite low mean errors of prediction.

However, a closer examination of the analyses suggests that there may be
problems in the use of prediction equations for adolescents. The first such
problem is indicated by the values of the standard deviations of the errors
of estimate. In males, the SD’s approximate 3 kg and in females, 2.3 kg.
In other words, an estimate of fat weight in an individual subject, using these
equations, can be expected to be accurate to within a 3 or 2.3 kg.

We may express the error of estimate for individuals in another way. If we
combine our sample, giving a maximum of 235 subjects, we find that the stan-
dard deviation of the error of estimateis 2.966 kg. For all subjects, sexes com-
bined, the mean fat weight determined by densitometry was 11.075 kg. If we
use the one standard deviation value as a reference, the error of prediction
of fat weight in an individual is 2.966/11.075, or +279%,. Clearly, an error of
279, is unacceptable in human biological research. We must therefore conclude
that it is not possible to derive prediction equations for individuals of this
age range which allow us to estimate their body composition with a suitable
degree of accuracy.

On the other hand, one may argue that, even if predictions in individuals
are not justified, that it may be possible to make predictions for groups, i.e.,
to predict the mean fat weight of a sample from their body measurements.
While it is true that the mean errors from the validation procedure (Table 3)
were quite low, the errors were higher when the sample was subdivided by
city. And, in fact, in one of the four subgroups, the mean error was significantly
greater than zero.

It is somewhat surprising that the mean errors were so much higher when
the sample was subdivided by city of residence. While Minneapolis and Phila-
delphia are hundreds of kilometers from each other, and occupy different
climatic zones, the subjects of both sub-groups are of predominant European
ancestry and better results might have been expected intuitively. Two reasons
for this difference are immediately apparent. First, the two groups (Philadel-
phia and Minneapolis subjects) might differ enough biologically due to ethnic
and environmental factors to display differences in the relationships between
anthropometry and body composition. Second, despite our efforts, there may
have been enough systematic difference in the determination of body density
or in the measurement of the anthropometric variables to cause a difference.
Whatever the case, this argues that prediction equations derived from one
group may be applied, with any confidence, only to that specific population
from which they were derived. To apply them to any other population, no
matter how biologically close they might be thought to be, runs the risk of
systematically biasing the results of one’s research.

Other investigators have commented on the specificity of equations for
predicting body composition. HucrEs et al. (1981) applied these equations
to a sample of 45 12— 14 year old Mexican-American boys, on whom densities
had been calculated by underwater weighing. They found that the equations
overestimated the percent body fat by 219, and the fat weight by 8.9 kg.
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Frint et al. (1977) concluded that it may be impossible to generalize pre-
diction equations from one group to another. In another study, SATWANTI
et al. (1977) applied 12 separate formulae, obtained from the literature, to data
from 65 young adult Indian females. They found that, in each case, the formulae
systematically underestimated body density and none could be used to generate
usably-accurate estimates of fatness in their subjects.

It seems certain that the problems discussed here are especially acute in
adolescents. Body composition is known to be changing rapidly during this
time and inter-individual variability is increased by other factors, such as the
rate of biological maturation (JomNsTON and MALINA 1966). In addition,
where there is significant under- or overnutrition, illnes and disease, and
variation in daily levels of energy expenditure, estimates would be expected
to be more biased.

Thus, it seems inadvisable to attempt to utilize prediction equations for
estimating body fatness in adolescents from their anthropometry. To be sure,
such estimates are inadmissible for individuals in view of the very high errors
associated with individuzal predictions. The nature of the population specificity
of any equations indicates that significant systematic errors may also be
expected when such equations are used to predict mean values for body com-
position variables. At this time, it would seem better for investigators to con-
tinue to utilize the anthropometric dimensions themselves. Even though body
measurements are indirect, their judicious use will result in fewer errors than
the utilization of prediction equations.
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A SIMPLE ATTEMPT FOR POPULATION
COMPARISON BY SOMATOVARIANTS

by G. HAuser

Department of Histology and Embryology, University of Vienna,
Wien, Austria

Abstract: Based on the means and standard deviations of three body measure-
ments, stature (linearity), weight (muscularity and fat) and biepicondylar width
of the humerus (robusticity) from 2 male and 2 female series of European students
5 percentiles were computed. Using these percentiles each variable was classified
and the three class-numbers were combined to form a triplet. The advantages of
the method were discussed, and also some statistical problems.

Key words: anthropometric comparison, somatovariants, students.

Introduction

It has always been one of the general aims of physical anthropologists to
get informations about the affinities and relationships between and within
human populations. With respect to body constitution the typological methods
elaborated are numerous, generally based on the combination of somatoscopic
and of somatometric characters (CARTER 1975, EiBEN—CsEBFALvi 1977,
EBEN et al. 1976, KNussMANN 1961, MARTIN — SALLER 1957, Ross — WiLsoN
1974). It is not the purpose of this study to discuss the advantages and dis-
advantages respectively of one or the other of these methods but to introduce
a simple method for the investigation of body dimensions based on three
body measurements only. The method is not thought to replace any of the
others but could prove useful in those cases where several of the generally
required measurements can not be taken because of the problems known to
exist in field work.

These three measurements were also chosen under consideration of method-
ological-technological aspects and with respect to biological reliability
(HAusEeR et al. 1981). From several basic studies have resulted rather con-
formingly three to four factors as to body dimensions which also agree well
with regard to the loadings of the underlying measurements. Thus stature,
weight and biepicondylar width correspond well to the practical claims (easily
measurable, not bothering people, small intra- and interindividual measure-
ment differences) and though very roughly represent linearity, muscularity,
and fat, and robusticity.



Material and Methods

Stature weight and jbiepicondylar width (bilaterally) were measured on
117 male and 120 female Viennese as well as those from 78 male and 75 female
German (Bremen) students. The age of all the probands (unrelated) ranged
from 20—30 years. Care was taken to check interindividual measuring dif-
ference which proved to be negligibly small between the three investigators.*

From each of these variables were computed classes separately for males
and females by calculating the percentiles for 59, 15%, 50%, 15%, 5% of
a theoretical distribution on the basis of the relative means and standard
deviations (Tab. 1). According to these percentiles the variables were sub-
divided into five classes which could be named very small (I), small (II),
medium (IIT), big (IV) and very big (V). Using these classes the classnumbers
of the three variables were combined to triplets; one triplet thus representing
one person. Then the frequences of the five cubed commutations, 125
theoretically possible combinations, were computed for each of the four groups
separately.

Table 1

Statistical parameters of the three body measurements in the investigated groups

Measurement | x ] § | Range | Curtosis ‘ Skewness

Viennese male students (N=117)

Stature (cm) | 180.1 6.37 | 165—198 99 | —.026
Weight (kg) | 721 8.81 | 53-99 —.046 371
Width Humeri (mm) |  71.4 3.40 | 64—78 —.736 .004
German (Bremen) male students (N=178)
Stature (cm) I 3310 | 6.24 163—191 —.378 —.092
Weight (kg) [ qi8 | & 50—99 .470 125
|

Width Humeri (mm) 70.3 | 3.26 63—178 —.059 | —.012

Viennese female students (N=120)

Stature (cm) | 1655 5.82 | 151—180 446 026

Weight (kg) 58.1 8.26 44— 90 1.221 .938

Width Humeri (mm) 61.0 2.91 55— 68 —.554 .323
German (Bremen) female students (N=175)

Stature (cm) | 165.1 | 6.57 | 148—180 | —.062 .039

Weight (kg) | 55.8 | 599 40— 71 | —i074 172

Width Humeri (mm) | 60.8 |  3.52 49— 67 | .378 —.445

|
|

To measure the biepicondylar width of the humerus the spreading caliper
was used as the data proved more reliable than with the sliding caliper; for
the computation the bigger one of the two measurements was taken.

* The author wants to thank Mag. Heidi DANKER and Mag. Reinhild JABN for most valuable
help.
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Results and Discussion

It was not expected to find all the theoretical triplets realized, yet the fact
that only 47 triplets altogether were found in the four series is rather useful
in the sense of need for a typological characterisation not to result in
too many subdivisions. Of course the frequencies of the triplets shown in
Fig. 1 and 2 are to be understood only in the sense of an example as the
sample sizes are insufficient for reliable statements. Yet they reveal the use-
fulness of the method for population comparison as well as for the two sexes,
but also for the comparison of specific groups within a population. These triplets
not showing up at all or very rarely in the normal population could prove
valuable for example in medical research.

With respect to the use of indices these triplets have the advantage of not
losing all the information of the actual dimensions of the traits involved.
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Fig. 1. Body somatovariants of 117 Viennese and 78 Northern-German (Bremen) male students.

Stature: I—168 cm, IT—169—173 cm, 111174 —184 cm, IV 185—189 cm, V 190— cm; Weight:

I —57 kg, IT 58—64 kg, IT1 65—79 kg, IV 80—86 kg, V 87— kg; Biepicondylar width of the hu-

merus: I —65 mm, IT 66 —68 mm, ITI 69—73 mm, IV 74—76 mm, V 77— mm (i.e. II, III, II

means: small dimension for stature, medium for weight and small for biepicondylar width
lof the humerus)
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Fig. 2. Body somatovariants of 120 Viennese and 75 Northern-German (Bremen) female

students. Stature: I —154 cm, II 155—159 cm, III 160—170 ¢cm, IV 171—175 ¢m, V 176 — cm;

Weight: I —44 kg, IT 45—50 kg, III 51—63 kg, IV 64—69 kg, V 70— kg; Biepicondylar width

of the humerus: I —55 mm, II 56 —58 mm, IIT 59—63 mm, IV 64—66 mm, V 67— mm (i.e.
III, ITI, TII means: medium dimension of all the three characters)

But also for genetic and growth studies the possibility of comparing diffe-ent
age groups might prove interesting as the classes are always computed with
the same percentiles based on the relative means and standard deviations of
the group-characters studied.

Yet it should be mentioned that there exist some statistical problems:
(1) The requirement for normal distribution is not always fulfilled. (2) Partially
the empirical percentiles do not correspond with the theoretically requested
ones. Thus instead of an expected value of 159, a higher or smaller one is ob-
served. It is planned to solve this problem by means of smoothing the empir-
ical distribution.
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A STUDY OF ENDOGENOUS PSYCHOSES FROM
THE GENETIC ANGLE

by A. KELEMEN

Department of Psychiatry, County Hospital, Székesfehérvar,
Hungary

Abstract: A humanitarian motivation of social psychiatry is indispensable f or
reaching the rehabilitative purposes. But, the assumption of aetiological role of
the socio-psychiatrically decisive factors seems to be an abuse in cases of endo-
genous psychoses. Of primary importance is — a possibly exact, nosologically
grounded — clinical diagnosis. Despite this, great difficulties are being encoun-
tered in demonstrating the genetic determination. As an example, the author sum
up the results of family studies. Using strict diagnostical criteria, the interpre-
tation of the somatometric data of 274 female patients suffering from endogenous
psychoses became possible. The estimation of the distance measured between the
clinical groups separates the cyclic clinical pictures from the schizophrenic ones,
and also casts light upon clinically well interpretable differences even among the
forms of schizophrenia. Among the causes of these differences, genetic determina-
tion has a part, and upon this the examination of the parents’ ages at conception
serves with confirmative data.

Key words: social psychiatry, endogenous psychoses, schizophrenics, somato-
metry, size and shape, population genetics.

Introduction

Psychiatric illnesses can be traced back in part to biological factors and in
part to disturbing environmental factors, the latter particularly in the area of
human relations. The aetiology of the so-called endogenous psychoses is debated.
The concept of “endon’ refers to the emergence of these illnesses from a disorder
rooted in the basic biological structure (TELLENBACH 1961). The overall picture
gained from aetiological research is that in this case the social psychiatric
approach is of decisive importance not in determining the origin of the illness,
but mainly as an important basic approach to the therapy. This is because
the symptoms of a patient suffering from an endogenous psychosis are such
that they restrict the ability to adapt and provoke an attitude of rejection
in the patient’s environment. Therapy is based on biological treatment, partic-
ularly pharmacotherapy. With the biological therapy available, the patient’s
symptoms of great psychomotor agitation, acute anxiety, extreme fluctuations
of mood and aggressive behaviour can be greatly reduced within a short time.
For this reason rehabilitation and the methodology of reintegration into
society and the immediate environment — sociotherapy — have greatly
increased in importance. At the same time, the method of treatment prevents
the emergence of secondary hospitalization syndromes aggravating the illness.
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The diametrically opposed biological and dynamic approaches clash most
spectacularly in the questions of aetiology. The situation is simpler if we con-
sider the endogenous psychoses among the psychiatric illnesses. It is quite
widely known that the major social upheavals and catastrophes have not
had any influence on morbidity due to schizophrenia or on the prevalence
of this illness in the most varied geographic and cultural environments. In this
way the accumulation of schizophrenia in certain sub-cultures can rather
be attributed to social selection trends, that is, to certain manifestations of
social mobility.

Despite this, great difficulties are being encountered in demonstrating the
genetic determination (this is what maintains the psychogenic and sociogenic
theories). As one of the best examples of this, we sum up the results of family
studies:

Table 1

The risk of schizophrenia in the relatives of index
patients examined

‘, 9, risk
Relationship =
x v

Parent 6.3 0.3—13
Half-sibs 9.0 3.2—-10.8
Sibs 10.3 3.3—14.7
Children 13.7 7.0—17.0
Uncles or aunts 3.6 0.9— 6.9
Nephews and nieces 3.5 0.5— 5.5
Cousins 1.4 0.8— 2.9
Grandchildren 3.0 1.3— 4.4

It is clear that mathematical demonstration is impossible in view of the great
deviation in the findings of the different studies. For example SLATER (1972),
assuming the influence of a partially dominant gene, considered that in theory
the probability of occurrence of schizophrenia in the sibling of the person
studied would be 9.99, this figure would be 8.49, for the child and 4.69,
in the cousin; while KArLssoN (1972), postulating the influence of two-locus
recessive genes, calculated a probability of 149%,, 16%, and 39, for the same
degrees of relationship. If we accept the 0.85%, morbidity for schizophrenia
and assume a polygene origin for the disease, on the basis of the modified
Edwards formula (CzeizeL and TusNApy 1972), the observational risk of
schizophrenia in the first, second and third degree relatives is 11.79%,, 3.99,
and 29, respectively. As Table 1 shows, the scattering of the data from studies
is so wide that they are able to include the figures for each of these hypotheses.

For this reason, I consider that clinical diagnosis on a sound nosological
basis and as precise as possible is a fundamental requirement in research on
the endogenous psychoses. This will make it possible in the first place to screen
out non-endogenous (somatogenic and psychoreactive) psychoses; it will also
contribute to a better knowledge of the sub-classes of the endogenous psychoses.
A conclusion which begins by stating that the researcher examined a specified
number of schizophrenic patients without more precise sub-classification is
not acceptable.
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A nosologically acceptable classification must be based on clinical entities
in which the course of the disease is taken into account and the conceptual
system describing the syndromes reveals the contours of the clinical picture,
its saturation and coherence (PETES 1972). Distinction of the cyclical psychoses
and the schizophrenias among the endogenous psychoses is as yet the most
accepted but even in these two cases a conceptual blurring also occurs, for
example, in the concept of the so-called “mixed psychoses” (where a ‘“‘com-
bination” of schizophrenia and manic-depressive psychosis is postulated)
Even the cyclical psychoses are not entirely uniform (e.g. there may be uni-
polar or bipolar disturbances of mood); however in the case of schizophrenia
the picture is much more heterogeneous. This is the reason for distinction
such as essential and process schizophrenia (SuLLIVAN 1953) or typical and
atypical schizophrenia (PAULEIKHOFF 1975). Leonhard has attempted a highly
detailed classification of the endogenous psychoses. In our experience his main
disease entities provide a good foundation for the separation of clinical disease
entities (LEONHARD 1957).

Leonhard’s systemic forms of schizophrenia are characterized by a steady
progression. This group includes the systemic paraphrenias (characterized
chiefly by symptoms of experience), the systemic catatonias (characterized by
behavioural aberrations) and the hebephrenias (where emotional blunting is
the central symptom). The nonsystemic schizophrenias take the form of remit-
tent attacks, with the course of the illness fluctuating between deterioration
and improvement. In the case of cycloid psychoses or cyclophrenias the patient
may be free of symptoms for considerable periods of time between two stages
of the illness.

Material and Methods

Using these diagnostic categories, the author examined 274 endogenous
female patients from the inner area of Budapest. The distribution was as
follows:

Diagnosis number of cases
(H) hebephrenia 49
(P) systemic paraphrenia 29
(K) systemic catatonia 28
(p) affective paraphrenia 30
(k) periodic catatonia 28
(C) cyclophrenia 51
(M) maniac-depression 35
(D) monopolar depression 24

The psychiatric study was supplemented with 59 body measurements. The
chief concern in processing this data was to attempt to ascertain whether
there is any difference in body measurements between the different clinical
groups of endogenous psychotic patients indicating the study of differences
in physique as a promising approach. For this reason the author selected
the Penrose method for estimation of the Mahalanobis D? procedure (PENROSE
1954).
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Results

Comparing the results obtained for each group with every other group gave
the interrelationships shown on the following dendrograms (Figures 1 and 2).

The results can be summed up as follows:

1. The main groups (particularly the systemic and non-systemic schizophre-
nias) do not act as entities. This can be given an adequate clinical interpretation
since catatonia, paraphrenia and hebephrenia, for example, differ markedly
in their symptoms.

2. The distance between the catatonic patients (especially the systemic
catatonias) and the other patients is significant.

00425
7.0967 0.11221. 0.0“595 l1049353 9

00434
—iM

2124812

e > K
Fig. 1. Distances between the individual clinical groups according to shape

0.001
L,2?27 02]211 001226 0.0‘109 0.0919 19’0010 (')

i 4 K
Fig. 2. Distances between the individual clinical groups according to size
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3. The overwhelming majority of endogenous psychotics form two large
groups. Partly in conformity with KrerscamMER (1931) the picture presented
by the body measurements for manic-depressive psychotics differs markedy
from that for the majority of schizophrenics (especially as regards ‘“‘shape”).
At the same time, among the schizophrenics the smallest body measurement
values were obtained for the hebephrenics, although together with the affective
paraphrenics. The group of cyclophrenics falls into this category on the basis
of “shape’ but not on the basis of “size’.

Studies the author has carried out in another direction tend to confirm the
genetic soundness of the conclusions that can be drawn from these body measure-
ment data. He shall only refer briefly here to these studies. Assuming the
role of new mutations in maintaining the incidence of schizophrenia, he recorded
the age at the time of conception of the patient, for the parents of patients
isolated from the family angle (that is, the first occurrence in the family of
endogenous psychosis). The data for female patients is not yet complete.
The author has reported elsewhere on the data for male patients and shall
only sum up the findings here (KELEMEN 1977). For 130 male patients the
age of the mother at the time of conception proved to be higher than that for
the control group of 383 normal subjects. After excluding the influence of
social factors and the influence of parental age differences, by fixing the mater-
nal and then the paternal ages, y statistics were made for the normal and
pathological values of altering paternal age groups. Then determining the
partial correlation coefficients weighted by the number of elements from the
previous contingency tables, the author reached the conclusion that the prob-
ability of incidence of the illness only rises with the increase in maternal age
(p < 0.01). There are significantly more elder mothers in the case of systemic
schizophrenics (psys; <~ 0.001) and in particular among the paraphrenics.
However, the maternal age for cyclophrenics did not differ from that for the
normal control group. Another indication of the important role of new muta-
tions is the fact regularly found in family studies that there are more mentally
ill persons among the children of patients than among their parents. The same
explanation can be given for the fact that although schizophrenics have
a reduced level of fertility — and excessive fertility of a compensatory nature
cannot be found among their siblings either — the prevalence of schizophrenia
nevertheless remains constant. If we compare these data with the fact that
Lindelius found a higher than average level of fertility in the parents of patients
(LinpELIUS 1970) it would seem that it is often children born late who become
schizophrenics; that is, the incidence of schizophrenia is in correlation not
with the number of children but with the more advanced age of the parents.

The data given here point to the need for a genetic study of the endogenous
psychoses and to the possibility of explaining the differences in the clinical
condition and physique of the various disease entities on the basis of the dif-
fering genetical backgrounds.
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FACTORS ON BODY DEVELOPMENT OF
STUDENTS OF THE BUDAPEST TECHNOLOGICAL
UNIVERSITY

by G. GyEnis and G.TiLL
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Abstract: The paper is dealing with the genetic and socio-economic factors
influencing the body development of the fifth year students of 1975/76. The age
of the students were between 22 and 27, but we have only analyzed in detail the
data of the two largest age groups of males and females each, i.e. the data of
321 boys of 23 years and 430 boys of 24 years old as well as 73 girls of 22 and 128
girls of 23 years old. From the genetic and socio-economic factors only the place of
birth, father’s occupation and number of children per household are presented in
this paper. Regarding to the birth place a distinction was made between students
born in Budapest and in the country. The father’s profession was classified in
three groups: intellectual, employee and manual worker. The number of children
per household was simplified as 1, 2, 3, and more than 3. — The data show gene-
tical and socio-economic differences in body measurements of the students, which
are analyzed in detail in the paper.

Key words: Growth and development, genetic and socio-economic factors in-
fluencing growth, university students.

Human body measurements and body development are resultants of both
genetical and enviromental factors. From the time of the ‘“‘industrial revolu-
tion” (1778: the invention of the steam-engine), the environment and human
society have been changing rapidly, ever according to various degrees but
not uniformly in the different countries. One result of these changes is the
secular trend. This phenomenon shows various patterns nowadays. In the
countries of the so-called “Consumer’s Societies” secular trend as well as social
differences in the body development have been decreasing or even completely
disappeared (BAkwIN 1964, Damon 1965, 1974, MAarEsu 1972, WALTER 1977).
Opposite to this, in the countries of the “Third World” they are characteristic
phenomena (MarmoTrA 1966, Somocy1 1970, 1973). In the countries inter-
mediate between these two large groups (e.g. in East-European countries)
secular trend as well as the social differencies on body development can be
observed, too (ScEMIDT-KOLMER 1965).

Material and Method

In order to study these phenomena on Hungarian university students,
regular screening tests have been made for a long time on first and fifth year
students in the Polyeclinic of the Technological University, Budapest (TrnL—
Gyenis 1975, 1977).
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The present paper is dealing with the genetic and socioeconomic factors
influencing the body development of the fifth year students of 1975/76. 17 body
and head measurements were measured, but only the data of height, weight
and the Rohrer index are presented here.

The age of fifth year students was between 22 and 27, but we have only
analyzed in detail the data of the 2 biggest age groups of males and females
each, i.e. the data of 321 boys of 23 and 430 boys of 24 years old as well as
73 girls of 22 and 128 girls of 23 years old. From the genetic and socio-economic
factors only the place of birth, fathers’ occupation and number of children
per household are presented in this paper. As to birth place distinction was
made between students born in Budapest and in the country. The fathers’
profession was classified in three groups: intellectual, employee and manual
worker. The number of children per household was simplified as 1,2, 3 and
more than 3.

Results and Discussion

The male students (Table 1) born in Budapest are taller and heavier than
those of born in the country. However, they are not better developed, because
the values of their Rohrer index are equal or less than that of the students
born in the country.

According to the fathers’ occupation, the male students with intellectual
fathers are also taller and heavier than the students with manual worker
father. In spite of this the values of their Rohrer index show that they are less
developed, than the other two groups.

The number of children per household has an important effect on income
of a family (TANNER 1964). The data of the weight and Rohrer indices show
this effect very well (except of the 23 years old students where the sample

Table 1

Data of male students

N Height (mm) | Weight (g) Rohrer-index

Factors i T
23 yr | 24 yr 23 yr 24 yr I 23 yr 24 yr 23 yr | 24 yr

y |

Birth-place f ‘
Budapest | 179 | 209 1767.2 1760.8 | 69008.4 | 68916.3 1.25 | 1.26
Country 142 | 221 1746.6 1746.5 | 66908.4 | 68079.0 | 1.25 | 1.28
Together | 321 | 430 1758.1 1753.2 | 68079.4 | 68485.9 1.25 | 1.27

Fathers’ occupation

\
‘}
Intellectual : 215 | 254 | 1766.6 1762.7 | 68188.4 | 69380.7 i 1.24 | 1.27
Employee 32| 48 | 1745.2 1747.6 | 68453.1 | 67510.4 | 1.29 ‘ 1.27
Manual worker i 74 | 128 | 1738.9 1737.5 | 67601.3 | 67076.2 | 1.28 | 1.28
| |
Number of children per ! | |
houselhold l ?
) 79 | 89 | 1756.6 1751.5 | 68481.0 | 69606.7 | 1.27 | 1.29
2 177 | 210 | 1755.3 1752.8 | 67768.4 | 68352.1 | 1.25 l 1.27
3 41 85 | 1757.8 1756.6 | 66304.9 | 68158.8 | 1.22 @ 1.26
more than 3 L 24 | 46 | 1784.0 1754.5 | 72083.3 | 67532.6 l‘ 1.27 | 1.25
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Table 2

Data of female students

N Height (mm) Weight (g) Rohrer-index
Factors ST O T e | F =l
| 22 yr ’ 23 yr 22 yr ’ 23 yr | 22 yr 23 yr 22 yr 23 yr
Birth-place | ; :
Budapest 48 | 65 1637.7 | 1629.4 | 56093.8 | 54938.5 | 1.28 | 1.27
Country 25 | 63 1624.8 | 1622.4 | 55400.0 | 55119.0 | 1.29 | 1.29
Together 73 | 128 1633.3 } 1626.0 | 55856.0 | 55027.3 | 1.28 | 1.28
Fathers’ occupation ‘
Intellectual 57 80 1637.7 | 1631.5 | 55912.3 | 54856.2 | 1.27 | 1.26
Employee 5 17 1625.8 | 1625.9 & 53400.0 | 56029.4 | 1.24 | 1.31
Manual worker 11 31 1613.9 | 1611.7 | 56681.9 | 54919.3 | 1.35 | 1.32
Number of children per ! ;
household ] , |
1 14 | 28 | 16418 = 1631.9 | 57178.6 | 55464.3 | 1.30 | 1.27
2 | 33| 69| 1634.5 | 1621.1 | 55227.3 | 55231.9 | 1.26 | 1.30
3 | 20| 23 1626.3 1630.4 | 55200.0 | 54608.7 | 1.28 | 1.26
8 I 1629.7 1633.9 | 58416.7 | 52937.5 | 1.35 | 1.21

more than 3 | 6

of the more than three children in the family was small and there was a very
large and heavy student in the group). For the height no such tendency could
be observed.

The two samples of female students (Table 2) were smaller, than the samples
of males but in general they show the same tendencies like those of the male
students. Thus, the female students born in Budapest are also taller and
heavier, than those born in the country. But their Rohrer indices are less,
than the latter. According to the fathers’ occupation the girls with intellectual
fathers are taller than the girls with manual worker fathers, but their weight
are equal or less than the latter. Therefore the value of the Rohrer indices of
the female students with manual worker fathers are higher, than the girls
with intellectual fathers.

According to the number of children per household there is no connection
with the height, but there is with the weight and at the Rohrer indices, except
of the small sample (only 6 person) of the 22 years old girls with more than
three children in the family, where an overweight female students was in the
group, too.

On the basis of our data the following conclusions may be drawn:

Genetical factors we observed in the relation of height and number of
children per household.

According to our data the height of the students is independent of the income
of the family (measured with consideration to the number of children). The
reason of this is the strongest genetical controll of the body height than body
weight (KnussMaANN 1977). The effect of the genetical factors appears in
the relation of the investigated measurements to the birth-place and the
fathers’ occupation, too. These data show constitutional differences between
students born in Budapest and born in the country as well as between students
with intellectual and with manual worker fathers. Students born in Budapest
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and of intellectual fathers are taller but slighter, than the students born in the
country and of manual worker fathers which is caused by the so-called “social
shifting effects”.

Finally, the effect of socio-economic factors appears in the relation of weight
and Rohrer index and the number of children per household, where the stu-
dents with sibs are less developed than the students having no sibs. The reason
of this may be the lower income level per head in the families.

We obtained similar data in a former study (TiLL—GyEgnis 1977) where
the first year students of the 1974/75 academic years was examined, thus
according to our data the effect of the genetic and socio-economic factors
can be observed on Hungarian university students, yet.
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GROWTH AND DEVELOPMENT
AS A BASIS OF SOCIAL PEDIATRICS

by J. C. VAN WIERINGEN

University Children’s Hospital “Het Wilhelmina Kinderziekenhuis” Utrecht,
The Netherlands

Abstract: Social pediatric consultation consists of biometry (growth and neuro-
motoric and physical development), physical examination and mental observa-
tion in order to detect (hidden) pathology and disorders, exploration of the fune-
tioning (behaviour, play, learning, sports) of the child at home, at school, and in
other social settings, and the early recognition of threats of health (individual and
environmental risk factors). The main parameters for a general medical assess-
ment of growth and physical development are height attained, weight for height,
in the case of infants and pre-school children neuro-motoric development, and in
the case of adolescents the stages of secondary sex characters.

Key words: social pediatrics, growth, neuromotoric development, physical
development.

Medical activities concerning the status of health of children may be distin-
guished into two complementary systems:

curative medicine (cure) as performed by the general practitioner, the pedia-
trician and other clinical specialists, and the paramedical professionals like
the logopedist and the physio-therapist,

social pediatrics (preventive medicine, care) as performed in

— maternity care for the healthy new-born, hospitalized or at home,

— health clinics for infants and pre-school children,

— school health,

— adolescent health care (““pre-prenatal’).

Between these two fields of pediatrics mutual influences exist. The following
examples may be given:

— medical experience and science as developed in the clinical, curative
situation are the sources of the methods which are applicated in social pedia-
trics. Some of these methods have to be modified and adapted to the possi-
bilities and limitations of the extra-mural practice, that is to the situation
inrather modestly equipped clinics and schools. Examples of adapted methods
are peak flow-metry, screening-audiometry, the method of measuring body-
height (without traction) and the observation of those items concerning the
psycho-motor development of infants, which are suitable to be examined and
judged in the infant health clinics,

— on medical indications a number of individual children visiting health
clinics or the school-doctor, will be referred to clinical specialists. But this
forms only part of the interest of social pediatrics for the curative sector.
For in particular the epidemiological approach of social pediatrics, and the
results thereof, are of importance for the clinical pediatric practice. Epidemi-
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ology is the study of collective phenomena and their determinants concerning
health, morbidity, and mortality of a population.

Descriptive statistics, analytic studies of the relationship between environ-
mental factors and the parameters of health and disease, and experimental
epidemiology, including the controlled introduction of mass-vaccination
programmes, have made available a.o. reference data of growth and develop-
ment, have provided insight into priorities in curative medicine, and have
changed sorts and conditions of the patients attending children’s hospitals.

Not contradictory to these close interrelationships there are also remarkable
differences between curative and preventive medicine. The first system is
focussed on the individual, enters into the individual demand for help, and
tries to treat a current disease, defect, or handicap. In the preventive sector
the organization for social pediatrics takes the initiative by inviting

— in some countries by forcing — the child and its parents, or teachers,
to visit the consultationroom. The medical history and the physical examina-
tion are focussed on needs, and less on demands, on threats of health, and on
the interaction between health and the promoting or disturbing factors,
respectively, in the environment.

In most industrialized countries child mortality has decreased considerably.
For the greater part this is the result of improved living conditions like suf-
ficient nutrition, modern sanitation and housing, extended education, better
clothing, and the introduction of social facilities for everybody. In the nine-
teenth century infant and child mortality decreased almost without any
improvement of medical treatment. We may assume, that in the twentieth cen-
tury improved medical cure and care have become of positive influence as well.
This is proven for the effects of vaccination programmes, and we think, but
for the greater part without convincing proof, that health education and anti-
cipatory guidance and counseling, as performed in child health, were of impor-
tance also. It is an established fact, that when nowadays children get a disease,
by better treatment the seriousness is less, the duration is shorter and handi-
capping consequences are less frequent than before.

In 1900, when in the Netherlands the first child health clinics and school
health services were founded, the main scope was the fight against infant and
child mortality, later on followed by the emphasis on the fight against morbid-
ity. Although these aspects have not disappeared, after the second world
war the accent has gradually been shifted to the promotion and protection
of health and development. Today, in prosperous countries, the parents who
visit the doctors and nurses in social pediatrics are no longer primarily worried
about the possibility that their children will die or will become seriously ill.
Nowadays they respond to the invitation of the organization because they are
interested in and feel the responsibility for the health of their children. As
today it is in general no longer a matter of life and death, the implicit question
of the parents is rather “Is my child healthy, as healthy as possible”? If this
question of the parents is held as justified, and moreover is considered to be
a question in the medico-biological sphere, it will be the medical profession,
in particular the social pediatrician, who has to react upon it.

No answer and advice without examination, no synthesis without a preceding
analysis ! In the case of the individual child, the analysis is built up by the
periodically performed medical examinations. The content of these contacts
includes:
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— a medical and psycho-social history (anamnesis) focussed on medical
risk factors in the child itself and its relatives, on threats in the domestic
circle, and on the functioning and the behaviour of the child at home, at school
and in clubs and sports;

— the opportunity for the parents, the child itself, and the teachers to ask
attention for complaints or worries;

— a medical examination on pathological disorders. Often these disorders
are hidden. However, sometimes the parents are aware of it, but do not
consider it as serious enough to consult the general practitioner;

— assessment of growth, development, and as far as adolescents are con-
cerned, the stages of sexual maturation. The longitudinal biological observation
of growth and development is indispensable for the medical judgement of
the status of health of children and adolescents;

— the medical consultation, with its aspects of counseling and advice,
forms the synthesis. If necessary, consult together with other care-givers may
follow or the child may be referred to the general practitioner or the medical
specialist.

It should be considered as a misunderstanding to think that only the
indications for individual advice, consultation and referral form the profit
of the periodical contact. Another important aspect of the output of social
pediatrics is the assurance — in most cases — that the child has no (hidden)
pathology, that it is growing and developing well, and that no serious menace
of health is discovered. Evaluation of the outcome should also look at other
purposes like the contributions to the work of other disciplines working for
children, and the epidemiological description of the status of health of children
and adolescents as based on the processing of collected individual data.

Needless to say that it is impossible to give an answer to the parents with
a hundred per cent certainty, or an answer that remains in force for an unlim-
ited period. So the consultations have to be repeated. For practical reasons,
and partly based on knowledge about growth and development and about
risks to health, the frequency of the periodically performed medical examina-
tions decrease with age: monthly at infancy, twice per year at pre-school age,
annually and later on once per two or three years at school age and at ado-
lescence.

In the Netherlands the medical records in social pediatrics are established
according to the main lines mentioned: they provide a longitudinal observation
by means of adequate registration of the periodical examinations, notes about
the history of the child itself and its relatives, about housing, information from
the school, and growth and development visualized in a diagram. A summary
has to be made of every consult, including the items of health education,
specific advice and eventual referral. On a voluntary basis two types of medical
records are almost nation-wide used: the one by the health clinics, and the
other by the school health services, respectively (copies with a translation in
English will be sent by request). The content and the lay-out of both charts
are linked in order to achieve an integrated longitudinal picture of each
individual’s medical history, observations and examinations, anthropometrical
data, consultations, and vaccinations.

So far in brief the underlying thoughts and the main lines of social pediatrics
in developed countries. Though emphasis and details may differ according
to the age-group concerned, the global scope of social pediatrics as presented
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here, covers the whole of the group of young people from zero to twenty years
of age.

More detailed attention may be drawn to the two subjects growth and
development in the framework of our medical judgement of the status of
health either of the individual child, or of young people as a sub-population.

The health status itself of a population can not be measured directly, but
only indirectly. Morbidity and mortality are the indirect impression of the
health status: the lower the rates of morbidity and mortality, the better the
general status of health. The secular shift of the growth and maturation pat-
tern of a specified population forms a “direct print” of the health status:
it has often been observed that an increase of stature at a given age, an increase
of adult height which is reached at an earlier age, and an earlier maturation,
follow closely an improvement of the living conditions and coincide with
decreasing morbidity and mortality rates. For several populations in history
also the combination of opposite changes has been described. A concurrent
existing difference in height between subpopulations may be considered as
an indicator of differences in the status of health, but, since genetically deter-
mined differences are sometimes very difficult to exclude, prudence and reser-
vation are recommended.

Very illustrative is the concurrent difference in the heights of conscripts
hailing from Northern and Southern provinces of the Netherlands. “Every-
body” in the Netherlands knows that people in the Northern area are taller
than in the Southern. But historical data on statures of conscripts made clear
that half-way the nineteenth century there were no such differences in height.
In the second half of the nineteenth century these differences generated parallel
to divergent courses of marital fertility and child mortality, while since the
first world war the differences have been diminishing gradually (VAN WierIN-
GEN 1979).

In the Netherlands the secular shift of height and maturation is going on,
according to the still steadily increasing heights of conscripts and the prelim-
inary results of the third nation-wide biometric survey in 1980. The inter-
pretation of the secular shift of the last century as a positive health indicator
was quite reasonable, and perhaps this interpretation will be correct also
for the recent situation. But some reserve is recommended. For one is inclined
to wonder if a shift in the very low infant mortality from 8 per 1000 to 7 per
1000 still may be considered as an indicator of an improving general status
of health of the population, or even of this particular age-group. And concern-
ing the positive secular shift during the last decade one may ask oneself if
this phenomenon is rather a “hurry after” than the expression of a still every
year improving status of health.

One of the reasons for periodically performed cross-sectional surveys of
growth and maturation is to make available up-to-date reference data for
practical use in curative and preventive medicine. Concerning a growth
diagram the reference data of choice are attained height, weight for height,
and the median ages of sex characteristics like menarche, pubic hair, breast
development and genitals (Fig. 1). The preparation of weight for height
standards requires a rather big sample, but when there is the opportunity to
carry out a nation-wide survey of growth of all age-groups between birth and
adulthood, extension of the number of individuals in the sample is rather easy
(VAN WieErRINGEN 1973).
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A child is expected to grow within the distribution of the standards for
height and weight and to develop within the age-limits of developmental items
as found for the population it belongs to. Tabulated results of repeated measures
of a child’s height and weight, including the age of examination, are not
suitable to give an impression of its growth. Regularity, velocity, unexpected
deviations, maintenance of the own “growth canal”” may be judged only on
the basis of visualized data in a growth diagram. Therefore, a growth chart
forms an essential part of every medical record for children, in the hospital
as well as in the maternal and child health center or in the school health
service. Drawing a curve in a two-dimensional grid is rather difficult and must
always be checked, also when the doctor him/herself has plotted the figures
in the diagram.

The medical profession has the task to integrate knowledge of growth and
development into the clinical and social pediatric work, in favour of sick and
healthy children. But growth and development data are only part of the
medical examination and can never take the place of it. The standard values
of the growth diagram represent what is usual at a given time and for a partic-
ular population. So they represent what may be acceptable, not what is
normal or optimal. Extreme individual values are not by definition unac-
ceptable or pathological, but may indicate the need for a clinical examination.
Needless to say that not all pathological disorders are attended with stunted
growth, and a child with stunted growth may even remain above the curve
of minus twice the standard deviation.

Indications for further medical examination as based on the individual
growth curves are:

— unexpected deviation from the course of the standard-curves,

— a curve at about minus three times the standard deviation,

— a curve which gradually bends downwards, in particular after perinatal
troubles,

— a deviated course in combination with symptoms like abnormal stools,
neurological symptoms, urinary tract infections, or when medicines are used,

— a course that is much lower than expected considering the mid-parent
height, or the height of siblings.

In particular in social pediatrics one is aware that world-wide spoken,
nearly all children with stunted growth are victims of under- and malnutrition.
Sometimes the expression ‘“‘adaptation” is used for the idea that the small
statures of indigent populations should be a wise reaction of nature. But the
term adaptation is misleading. The commission to the developed world is to
prove that starving children are not being helped by the description of their
situation as being adapted to. They only will be saved when we succeed in
giving them the food that is already available, but we fail to distribute to the
places (countries, regions, districts, towns and villages) where there is shortage
of it.
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| Anthrop. Kéazl. 26; 57—58. 1982. |

SINGLE PRIMARY TUBULOPATHIES CAUSING
GROWTH IMPAIRMENT

by P. CHOLNOKY

Department of Pediatrics, Markusovszky Hospital, Szombathely,
Hungary

Abstract: About 25 primary tubulopathies of the kidney are known in man.
At least ten of them may cause disturbed growth.

In renal vastage of water, sodium, potassium. calcium, magnesium or inorganic
phosphate the mechanism of growth failure is quite obvious, repletion therapy is
an important factor in treatment.

Deficient excretion of hydrogen ion invariably leads to stunted growth by
secondary mechanism.
Some tubulopathies (dibasic aminoaciduria, Hartnup disease) may cause growth

retardation by accumulation of toxic compounds or deficiency of essential sub-
stances.

Congenitally disturbed endocrine function of the renal tubule (1-hydroxyla-
tion of 25-hydroxycholecalciferol) has also been described.

Primary tubulopathies often manifest themselves by growth failure preventable
by early diagnosis or screening.

Key words: tubulopathies, growth impairment.

The machinery of the renal tubule fulfills a large variety of excretory and
reabsorptive tasks. Organic compounds like glucose, aminoacids, uric acid
are nearly completely reabsorbed in the proximal segment of the tubule while
inorganic compounds (sodium, potassium, chloride, bicarbonate, hydrogen,
other ions and water) are regulatively reabsorbed, rejected or excreted all
along the renal tubule. All these processes need intricate collaboration of trans-
port systems and enzymes. Inherited defects of single transport functions may
be innocuous, knowledge of them is still important since they have to be dis-
tinguished from severe disorders, e.g. renal glucosuria from diabetes mellitus.
Most primary tubulopathies follow a clear-cut mode of inheritance; some tubu-
lar defects are shared by the intestinal mucosa. As expected, increasing insight
into the subtilities of the underlying biochemical defect has helped to sub-
divide these disorders into genetically distinet varieties.

Most renal tubulopathies causing symptoms at all interfere to some degree
with normal growth during childhood. As a rule, renal vastage or pathological
retention of inorganic compounds invariably leads to stunted growth as can be
seen in the Table 1 while loss of organic compounds like glucose or dibasic
aminoacids is usually compatible with normal growth or lead only quite indi-
rectly to growth impairment.

One of the best indicators of effectiveness of treatment is restitution of
normal growth or achievement of catch-up growth. For example, in renal
tubular acidosis alkali trecatment properly adjusted to the patient’s needs
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Table 1

Primary disorders of single tubular functions

Name of disorder Cozg,‘;‘;‘?:‘(s) Stunted growth Treatment
1. Bartter syndrome K+ +++ ++
2. Disabled K *-excretion K+ +4 4
3. Idiopathic hypercalciuria Cat+ ++ +
4. Idiopathic hypermagnesiuria Mg++ + ?
5. Familial hypophosphatoemic
rickets PO, +4+ +
6. Renal tubular acidosis
Type I(distal) H+ +4+ 4}
Type II(proximal) HCO,~ ++ ++
Dista RTA+VIIIL. nerve H+ e ?
7. Renal diabetes insipidus H,0 ++ +
8. Familial azotaemia urea — not necessary
9. Hypouricaemia uric acid — (?) not necessary
10. Renal glucosuria, Types A, B glucose — not necessary
11. Hyperglycinuria GLY (+) ?
12. Iminoglycinuria, Types I—IV GLY, PRO, HYPRO — not necessary
13. Cystinuria, Types I—III CYS, LYS, ARG, ORN - ++
14. Hypercystinuria CYS — 4+
15. Dibasic hyperaminoaciduria
Type I, protein intolerance LYS, ARG, ORN ++ -+
Type 11 LYS, ARG, ORN (?) ?
16. Hyperlysinuria LYS (+) ?
17. Hartnup disease, Types I, II neutral aminoacids (+) ++

results not only in correction of acidosis and concomitant hypercalciuria but
also induces acceleration in delayed growth.

Severely impaired growth may be caused by a very long list of disorders,
many of which are quite obvious, only a small proportion of children with
growth problems have primary tubulopathy; still, it is imperative to look
after this group of disorders in every case of stunted growth since early intro-
duction of treatment may lead to complete correction of symptoms.

Author’s address: Dr. CHOLNOKY PETER
Markusovszky Kérhdz
Szombathely
H-9701, Hungary
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PHYSICAL FITNESS IN OBESE, NON OBESE,
AND SPECIALLY TRAINED BOYS

by M. PEXNA, J. Branco and P. PApréN

Higher Institute of Medical Sciences of Havana, Havana, Cuba;
Institute of Sport Medicine, Havana, Cuba

Abstract: Body composition, PWC,,,, and oxygen uptake were assessed in a
selected sample of 60 boys distributed in three homogeneous groups regarding
age and sexual development: (a) obese (body fat percent over 25), (b) controls,
and (c) specially trained boys attending to a swimming training program for at
least 2,5 years. The aerobic capacity of the obese was significantly reduced. The
swimmers, on the other hand, exhibited the best indices of fitness, as it might be
expected due to the influence of systematic training on the development of posi-
tive conditioning factors. These differences, however, must not be related to an
alteration of the work efficiency but to an extra work due to the permanent
““overload” that constitute their excess of body fat, results that are in concur-
rence with previous reports in adults.

Key words: physical fitness, obesity, swimmers.

Introduction

In the so called developed countries and in those which are in an actual
process of development a dangerous tendency to sedentarism, overconsump-
tion of sugar, saturated fats, a low fiber content in the diet, among other
factors, contribute to the deterioration of health.

There is an increasing interest in the preventive role concerning conditions
which may cause morbidity in adulthood, and in which nutritional factors
and physical activity play an important role (Bourron 1981). Obesity, indeed,
is one of them. This multifactorial syndrome regarding its etiology, constitutes
a major health problem at the present.

Obese subjects have been characterized as poor performers with a reduced
economy of work, and a relative lower aerobic capacity (BALABANSKY 1979,
PakizgovA 1977). It has also been suggested that their work efficiency is
reduced (APFELBAUM et al. 1971). Otherwise many authors have studied the
effect of systematic physical training and have demonstrated significantimprove-
ments of most of the functional indices of the cardiovascular and respiratory
systems, when comparing with untrained individuals (PARfzgovA 1977,
OeLscHLAGEL 1976, PENA et al. 1980). DieTricH et al. (1974) pointed out
that physical activity is beneficial in the period of growth spurt, although an
influence on the growth sport itself has not been yet demonstrated (SPRINAROVA
1973). Koca (1978) observed a positive effect of training on local muscle
blood flow. Horroszy (1967) and KiessLinNG et al. (1971) reported an increase
in the number and size of mitochondria of the skeletal muscle with exercise.
In a recent study PracHETA (1980) concluded that in a group of children with
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a controlled physical training during three years their fitness were different
and exceeded the natural increments of untrained boys by ten to forty per-
cent.

The aim of our study was to compare three different groups of boys with
same chronological age and sexual development.

Material and Methods

A selected sample of sixty boys from 10 to 14 years old have been studied,
to each of them the body weight (BW) was recorded. Skinfold thickness on the
right side of the body was measured over triceps, biceps, subscapular, suprai-
liac, and calf with a Holtain caliper with a standard pressure of 10 g/mm?
according to the methodology recommended by the International Biological
Program (WEINER—LOURIE 1969). Body fat percent was estimated by the
prediction equation of PARizKovA and Rotn (1972). The subjects were distrib-
uted in three homogeneous groups respecting chronological age and sexual
development according to TANNER (1962) as follows:

Control group : Twenty healthy boys whose body fat percent was between
14 and 20.

Obese : Twenty boys, otherwise healthy, whose body fat percent was over 26.

Specially-trained group : Twenty swimmers who have a systematic training

for at least 2.5 years whose body fat percent was in the same range as the fat
percent of the controls.
Functional test: The subjects reported one hour earlier to their test in order
to observe their companion being tested, enabling them to know the general
details of the procedure. All of them established friendly competition and
enhanced the likelihood of attaining maximum effort.

The exercise protocol consisted of three loading periods until a steady state
is reached, with one minute of rest between them. After the third period and
two minutes of rest the load was increased 15 watts until the maximal effort
was achieved. The load was related to body weight and the subjects started
with 1 watt per kg of BW, each successive period it was increased and based
on the heart rate reached in the preceding one (KEMPER et al. 1978). A Mijn-
hardt electronic bicycle ergometer was used with parabolic and hyperbolic
systems, hence the variations of pedalling frequency did not affect the power
output. The subjects were coupled to a computerized.Mijnhardt Ergo.-anal}:zer
which registered every minute the oxygen uptake (VO,), the ratio VCO,/VO,
— respiratory quotient — heart rate (fh), and the oxygen pulse (VO,/fh),
ali‘ these variables were recorded until the subject appraised the maximum
effort.

The Physical Working Capacity (PWC) was calculated by a regression line
obtained through a correlation between heart rate and the watts of each work
load. The PWC that could produce a heart frequency of 170 was recorded as
PWC,;, of the individual.

A one-way analysis of variance (ANOVA) was performed to assess the dif-
ferences among the three groups with respect to each of the variables studied.
When the differences were found to be significant pairwise comparisons were
done using the Student’s t test. Regression line and correlation coefficient
between log PWC as dependent variable and the percent of body fat (9% BF)
as independent variable were also determined (DANIEL 1974).
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The body weight and the 9% BF for the three groups are summarized in
Table 1. ANOVA yielded highly significant F values (p <~ 0.001). Obviously,
by definition, the obese exhibited the highest figures of BW and 9%,BF. The
trained boys - although slightly heavier than the controls —had less 9% BF due
to the known influence of systematic training upon body composition (PARi{z-

Results

KovA 1977, PERA et al. 1980).

Figure 1 shows the means and standard deviations of the PWC,, and

Figure 2 the PWC(,,, related to BW and to lean body mass of the three groups.
The swimmers, as it could be expected, achieved the highest values; on the

Body weight and percent of body fat of the three groups studied

Table 1

Group

| Body weight (kg) L

Body fat (%)

Controls
Obese
Swimmers

¥
Probability

watts
2001

180}
160F
1401
120}
100

80

60r

40r

|

|

‘ 41.6 - 9.4
55.4114.6
46.5+ 8.7

128.31
0.001

F=26.34
p<0.001

T
]
/
%

|

18.0+-2.6
29.2+1.9
16.54-2.5

173.11
0.001

L

<
J

p<0.001

Bl control [[J obese [ swimmers { =x2SD.

Fig. 1. PWC,,, of obese, non-obese, and specially trained adolescents
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Fig. 2. Relative values of PWC,,, of obese, non-obese, and specially trained adolescents

other hand, no differences were seen between the obese and the non trained
boys regarding PWC,,,, but when comparing their relative values the obese
yielded lower results. .

It may be observed in Figure 3 the VO, ., and in Figure 4 its relative
values. The controls, — with similar figures reported by Suzuxr et al. (1978)

and the obese raised to practically similar values of \}02 max; however, respect-
ing the relative ones the obese revealed the poorest results. Evidently, since

the swimmers were able to perform more work, they got the highest VO, ...,
values comparable to those obtained earlier in a similar sample (SPRINAROVA
et al. 1978).

A correlation study between 9, BF and the logarithm of PWC,,,/BW appears
in Figure 5 showing that the higher the 9% BF is, the lower the functional
capacity confirming once more the disadvantages of overfatness in perfor-
mances.

An attempt was done to know how much oxygen the boys consumed per
kg-m of work performed during a submaximal work load in which the establish-
ment of a steady-state was guaranteed in order to obtain an accurate measure-
ment, as recommended by MARGARIA et al. (1965). The obese consumed more
oxygen per unit of work done than the non obese groups did (Figure 6) and
this was also seen in the same proportion in each of the submaximal work
loads, result that agrees with previous findings (WaIPP et al. 1975a, BrAY
1977) which have been explained by the increased work of moving the greater
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leg mass during a bicycle test. Moreover, swimmers and controls did not differ
in their results, thus, confirming that training itself does not modify the work
efficiency (AstrRaAND—RopanL 1970). Also in this Figure the oxygen pulse
of each group may be seen, the highest values were obtained by the swimmers,
while no differences existed between the obese and the controls.

Discussion

Obese subjects are handicapped when performing a given physical work
with respect to lean ones, this fact contributes to their “laziness” and aggra-
vates the well known cycle: overfatness-sedentarism (PEXA—PENA 1977).

PWC,., and VO, ., relative values, considered as reliable parameters for
measuring aerobic capacity, were significantly reduced as it has been reported
by many authors (PaRizkovA 1977, NorcaAN—FERRO-Luzzi 1978, PENA et al.
1980). Moreover, although physical fitness is a biological feature dynamically
influenced by the combined action of several factors involved — body com-
position among them — the excess of body fat exerts a negative influence
(Figure 5) contributing to a constant increase in the energy cost of external
worl. Usually this energy cost of physical activity is expressed in total values
rather than net ones (MiLLER 1978), therefore, in this angle, work is a more
expensive task for them than for the leans when we related to the kg-m of
work performed during a steady state. In studies carried out very carefully
in adults by several investigators (WHIPP et al. 1975b, BrAaY et al. 1977,
DempsEY et al. 1966) the rate of oxygen uptake was not really increased,
and work efficiency was not really reduced. Our findings are in agreement with
these considerations. Other mechanism by which fat could limit the contin-
uation of exercise is interfering even more the rate of heat transfer from the
body core to the skin (NADEL 1980) inducing a greater anaerobiosis.

The swimmers who were attending to 11 sessions per week of training during
— at least — a period of 2.5 years, were able to perform more work and they
developed skills of positive conditioning factors. Enhanced fitness, and resis-
tance as it is observed in the higher oxygen pulse, — but again —, no dif-
ferences in the efficiency of work can be stated.

Relying upon all these and the tendency to a growing lack of exercise in-
fluenced by “civilization” (E1BEN 1977) it is extremely necessary to promote
physical activity from early childhood associated with adequate nutritional
habits. These facts are of great importance and could have a beneficial impact
upon human health.
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NORMAL VALUES FOR PALPEBRAL FISSURE
LENGTH, PHILTRAL LENGTH, ORAL
INTERCOMMISSURAL DISTANCE, AND STERNAL
LENGTH IN NEWBORN INFANTS

by K. M£HES

Department of Pediatrics, County Hospital, Gyér, Hungary

Abstract: Palpebral fissure length was measured in 475 neonates, philtral
length, oral intercommissural distance and length of the sternum were determined
in 252 newborn infants. Mean 4 2SD values according to gestational age and
birth weight are provided in tables and charts. The data promote objectivation of
these variants in the newborn infant with special reference to prematurity and
intrauterine growth retardation. Since abnormalities of these measures are char-
acteristic of several syndromes, comparison with normal values may facilitate
syndrome delineation.

Key words: palpebral fissure length, philtral length, oral intercommissural
distance, sternal length, normal values, newborn infants, anthropometry.

The results have been published in details in the following articles:
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SOMATOTYPE OF ADULT DOWN’S PATIENTS

by J. BupAy and O. G. EIBEN

Training College for Teachers of Handicapped Children, Budapest, Hungary;
Department of Anthropology, Eétvis Loriand University, Budapest, Hungary

Abstract: The authors analysed the variation in physique of 137 adult Down’s
patients (89 men and 48 women; aged between 17 and 55 years) living in social
occupational institutions in Hungary. A detailed anthropometric programme was
carried out. Heath—Carter’s anthropometric somatotyping methods were
used.

In somatotypes of the Down’s patients values of endomorphy and mesomorphy
are generally high. These values in men increase with age; in female patients this
tendency is not so considerable. Values of ectomorphy are very low, and they
decrease in older patients in both sexes. The means of somatotype components
in male patients are 5.86-—5.90--1.05, they are mostly mesomorph-endomorph
and meso-endomorphic. Those in female patients are 7.14—6.27—0.69, most of
them are endomesomorphic. Distribution of male somatotypes is more dispersed
(SDI = 3.98) than in female patients (SDI = 3.67).

The authors deseribe the typically corpusculent, stocky, fatty Down’s phy-
sique.

Key words: physique, somatotype, adult Down’s patients, Down’s physique.

Longitudinal studies carried out on children suffered from Down syndrome
have pointed out that a surplus in chromosome 21 results in a deviated body
development compared to that of normal children (e.g. WERNER et al. 1939,
THELANDER and Prior 19606, Rarick and SEEFELDT 1974, IKEDA et al. 1977).
It is to be regretted that growth studies like these usually deal only with a few
body measurements. On the other hand, however, it is worth mentioning that
certain characteristics of the physique of adult patients can be found also in
Down’s patients of any age.

This paper deals with the physical characteristics of adult Down’s patients,
and presents their somatotype.

Material and Methods

137 patients with Down syndrome were investigated: 89 men and 48 women,
their age varied between 17 and 55 years. They live at different social occu-
pational institutions in different parts of Hungary. The majority of them
have studied at the type of schools suitable to their intelligence level, and at
present they regularly work in their institutions. According to their age our
patients were sorted into three groups: (I) adolescents (17—24 year), (II) young
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adults (24.1 — 40 year), and (ITI) persons of mature years (40.1 — 55 year
in men and 40.1 -- 45 year in women).

A detailed anthropometric programme (MARTIN -SALLER 1957, TANNER
et al. 1969) was carried out. Besides the usual parameters of 23 selected body
measurements also some indices as well as proportionality characteristics
(Ross and WiLson 1974, E1BEN et al. 1976) were calculated (with a R—40
computer).

The Heath—Carter’s anthropometric methods were used to determine
somatotypes (CARTER 1975). Distribution of somatotypes of the patients was
estimated by Somatotype Dispersion Index (SDI, Ross and WiLson 1973).

Besides pictures necessary to standard somatotype photos were taken also
of the more frequent developmental disorders. It should be mentioned that
investigation of mental retarded, especially Down’s patients is more difficult
than that of normal subjects.

Results and Discussion

Growth studies of Down’s children emphasize that several body measure-
ments of them are considerably smaller compared not only to averages of
normal children of the same age, but also of mentally retarded children
without Down syndrome. Our investigations show similar experiences also in
adults. Table 1 shows selected body measurements and indices of the examined
patients. Comparing them to the 18 year-old young Budapest adults (EBEN

Table 1

Selected body measurements and indices of adult Down’s patients

Body r(:;easm'emems ]} mels SR st M
and i ndices |
x SD z X | SD z
Stature (cm) | 154.3 6.75 - 142.3 5.00 =
Sitting height( cm) 83.7 3.75 +0.23 76.6 3.90 +0.18
Chest circumference (ecm) 89.7 7.719 +-2.14 87.5 9.11 +3.23
Abdomen circumference (cm) | 89.8 12.30 +-2.86 95.3 16.36 -+5.02
Biacromial width (cm) 36.3 2.20 +1.04 33.4 1.68 +1.00
Bi-iliocristal width (cm) 27.6 2.05 -+0.88 28.1 2,22 +2.74
Weight (kg) [ 60.6 11.05 +1.81 57.2 12.64 +3.73
Rel. sitting height (9, | 53.98 53.88
Density* | 1.013 1.009
Per cent fat** | 38.55 40.39
Body fat (kg) | 23.17 22.97
Lean body mass (kg) ; 37.40 } 34.18
]

* DURNIN— RABAMAN (1967)
** Sirr (1956)

et al. 1971), the under-development in height and sitting height was found
to be —5 SD and —3 SD, respectively. Stature (and sitting height) of Down’s
patients is also significantly smaller than the mean in Hungary. This type of
differences in Down’s patients is well-known also in childhood (@sTER 1953,
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Durron 1959), and it is specially expressed in the first decade of life (RarIcK
and SEEFELDT 1974).

Growth in height in Down’s patients is less quick than that of normal youth
(Rocre 1965). This kind of an underdeveloped stature explains why the
majority of the body measurements are proportionally great (Figures 1
and 2). The only exception is the length measurements. Thus, the z-values of
the upper extremities are negative, and those of the lower extremities practi-
cally equal to 0, i.e. the extremities of our Down’s patients are proportionally
small. This finding meets with statement of IKEDA et al. (1977), who also
pointed out that length of the extremities are smaller than that of normal
subjects, and this difference increases with age. In GRIGORJEVA’s (1973)
opinion an expressed decrease with age only in length measurements can be
seen; the other body dimensions stay closer to the normal subjects — she said.
The short lower extremities also explain the relatively short stature (cf.
THELANDER and PRIOR 1966).

Although no significant differences were found in breadth, girth dimensions
and in body weight, these measurements, as well as the bicondylar widths and
skinfolds in Down’s patients are proportionally great (Figures 1 and 2).

of
¢

Upper extremity length

Z
-2 -1 O 1 «7F 3 <l

Sitting  height

lliospinal height

Bi-acromial breadth

Bi-iliocristal breadth

Chest circumference
Upperarm circumference
Forearm circumference
Thigh circumference

Calf circumference

Fig. 1. Proportionality expressed by z-values of selected length, breadth and girth
measurements
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Skinfold - triceps
Skinfold - subscapular

Skinfold - suprailiac

Skinfold - calf

Humerus width

Femur width

Biceps girth
Calf girth
Weight

Fig. 2. Proportionality expressed by z-values of body measurements connected with Heath—
Carter anthropometric somatotype method

Body density of the Down’s patients is apparently low. Based on this
total body fat and lean body mass were calculated. High means of body
fat are considerable.

Figure 3 shows the distribution of men with Down syndrome in the soma-
tochart. The exceedingly low values of ectomorphy are characteristic. Meso-
morphy and endomorphy are balanced compared to each other while the former
often has slightly higher values than the latter one. These components fre-
quently have extreme values over 7. About a half of the adolescent male
patients are out of the somatochart, i.e. their values in endomorphy and meso-
morphy are over 5 or 6. The majority of the young adults is also out of the
somatochart, and all the four older patients are also out of it. The means of
the somatotype of male Down’s patients are 5.86—5.90—1.05. They are mostly
mesomorph-endomorph and meso-endomorphic.

Also in women ectomorphy is exceedingly low (Fig. 4). Endomorphy often
shows slightly higher values than mesomorphy does. These two components
show more extreme values in women than in men. This is also expressed by
the means of these two components which are higher in all the three age groups.
The means of somatotype of female Down’s patients are 7.14—6.27—6.09.
They are mostly meso-endomorphic.
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Down’'s  patients, males

A
o
O
X

I. 38 513-557-1.43
II. 47 595-6.00-0.96
IM._ 4 650-6.13-0.75

N=89 586-590-105
SDI=3.98

Fig. 3. Somatotype of male Down’s patients. I: Adolescent age group, II: Young adults,
III: Mature persons

Down's patients, females

A 1. 20 16:70-6.13=1.03
O . 24 17.48-6.81-050
O 1. 4 725-5.58-050
X N =48 714-627-069
A SOl = 3.67

Fig. 4. Somatotype of female Down’s patients. (I, II and III: as in Fig. 3)



There is a significant difference in dispersion of somatotypes in both sexes.
Somatotype Dispersion Index (SDI) in males has higher value than in females:
3.98 and 3.67, respectively. The phenomenon that the physique of Down’s
patients becomes more fatty with age, appears in both sexes, and has a con-
sequence that endomorphy in general increases, ectomorphy decreases in
older ages.

Summary

To summarize this brief characterization of our adult Down’s patients,
it has been found that their stature and their extremities are short, their
breadth and girth measurements, weight, bicondylar widths, subcutan fat
are proportionally great. A considerable dysproportionality of Down’s patients
is observed also in childhood, and it persists during their growth process, and
results the typically corpusculent, stocky, and fatty Down’s physique described
in this paper (see also Plate I and II). Its characteristics become more expressed
with age, and it is more remarkable in female patients than in male ones.

Acknowledgements. We should like to thank the directors and collaborators of the social
occupational institutions, where the Down’s patients live, for their co-operation. We should
also like to thank Mrs I. Karosr for her work developing the computer programme to this
study.
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Plate 11. Picture of a 32 yeai-old female Down’s patient. Her somatotype is 10.5-11.0—0.5,
extremely meso-endomorphic
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Plate J. Picture of a 28 year-old male Down’s patient, llis somatotype is 9.5—7.5—0.5, extremely
meso-endomorphic

Aepng

uaaqr g



TANNER, J. M. —HIERNAUX, J.—JARMAN, S. (1969): Growth and physique studies. In: WEI-
NER, J. S.—LouURIE, J. A. (Eds): Human Biology. A Guide to Field Methods. IBP Handbook
No. 9. 1—76. — Blackwell, Oxford, Edinburgh.

THELANDER, H. E.—Prior, H. B. (1966): Abnormal pattern of growth and development in
mongolism. — Clin. Pediatr. 5; 493.

WERNER, A. —LEwaLD, A. J.—Jonns, G. A.—KeLrLiNG, G. (1939): Growth in children with
mongolism. A four year study of eight patients. — Amer. J. Dis. Child. 57; 554.

Authors’ addresses: Dr. Bupay J6zser
Barczi Gusztiav Gyoégypedagégiai Tanarképzé Foiskola
Bethlen tér 2.
Budapest
H-1071

Dr. EiBEN OT1T6

ELTE Embertani Tanszék
Puskin utea 3.

Budapest

H-1088

7






| Anthrop. Kézl. 26; 79—81. 1982. |

TESTICULAR VOLUME OF DOWN’S PATIENTS

by L. HorvirH and J. BunAY

Maternity Care Center, Budapest, Hungary; Training College for Teachers of Handicapped
Children, Budapest, Hungary

Abstract: 24 index patients were examined by means of SzoNDI’s testometer
and phantom. The mean value of bilateral testicular sum was 13.5 ml. (SD =
= +£5.3). No significant correlation was found with age (x = 24.9; SD = -+ 5.2),
body height (x = 156 em; SD = + 5.4) and body weight (x = + 56.9 kg;
SD = + 8.3).

The data mentioned mean that the Down male patients are characterized by a
significant testicular hypotrophy which is realized in their under-developed
sexual life.

Key words: testicular volume, Down male patients.

First of all we have to say some words about the characteristics of the
Down syndrome. LanepDoN DownN physician in London was the first who
published the features of this illness in 1866. It was so well characterized in
the above mentioned paper that we could not do better. It is a well known
fact that the so called ““mongolism” is not suitable for the diagnosis, therefore
we use — as in general — the name of “Down-syndrome”.

The Down syndrome as a worldover well known chromosomal mutation is
characterized by a genetic material surplus concerning the 21th chromosome.
Whether trisomy or translocation is showed by karyotyping the clinical signs
are just the same.

The following obligatory symptome are to be mentioned: mongolid eyelids,
microcephaly, oligophreny, mesenchymosis, muscular hypotony, ectodermal
disorders (dermatoglyphic features).

Our knowledge about the sexual organs and the sexual life of the Down
patients is very limited. Whereas the details about the fertility of Down females
are well-known, no data concerning the fatherhood of Down males have been
published. Only a few publications deal with the fertility of adult males
suffering from Down syndrome (RUNDLE et al. 1959, STEARNS et al. 1960,
HorviTa 1978).

Although the scientific attitude in this regard is uncertain — in general the
specialists are convinced that the Down males are infertile.

25 adult Down males were examined. Mean age was 24.9 years (min.: 18,
max.: 35 y.). The testicular volume was estimated by means of SZoNDI’s testom-
eter and phantom. The mean value of bilateral summarized testicular
volume was 13.5 ml (SD = 4-5.3). Comparing this value with the summarised
bilateral testicular volume of fertile non Down men, which is 31.91 ml (SD =
= 49.89), we can observe a high significant difference. On the other hand,
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Table 1

Somatic data of Down patients

: i Testis |
No. | Name oot | el | Yot | volmen | PR Mmi IF*
\
1. B.J. 24 158.6 | 504 20 = - —
2. G.K. 28 158.9 |  58.0 20 = — —
3. H.G. 20 158.0 58.5 10 0.5 1 0.5
4. H.L 21 159.2 56.6 — — — —
5. H.J. 31 169.0 75.0 24 0.5 80 20
6. K.A. 20 158.0 56.0 18 1.0 5 2.0
1. K.K. 26 155.0 53.0 12 0.5 25 8.7
8. L.L. 31 157.2 62.0 10 = — —
9. L.L. 18 150.6 50.5 25 = = =
10. M.J. 18 155.8 52.1 10 = —
11. N.A. 19 151.0 58.0 8 = — —
12. N.J. 21 154.5 50.6 20 = = =
13. N.Z. 24 141.0 54.5 16 0.5 10 3
14. P.L 25 161.3 48.0 16 — — —
15. P.L. 27 154.0 42.0 10 — = =3
16. P.O. 35 148.0 75.0 10 0.3 0.001 0
17. S.F. 30 155.0 54.0 20 0.2 40 5.6
18. S.G. 19 152.0 47.0 10 0.5 1 0.02
19. S.L. 31 156.4 60.8 10 - — —
20. S.L. 35 149.0 53.0 20 2 — —
21. 5z.Gy. 31 156.3 57.5 10 = = —
22. T.L. 23 158.0 55.5 14 — — —
23. V.A. 33 156.0 64.9 15 — - -
24 v.J. 23 164.3 69.9 20 == — —
X = 24.9 156.0 56.9 13.5 0.438)  20.25 5.046

* IF = Index of fertility (FArmis)

no significant correlation was found with age (x = 24.9; SD = 1-5.2), body
height (x = 156 c¢m; SD = 4-5.4), and body weight (x = 56.9 kg; SD =
= —+8.3) (Table 1).

The data mentioned mean that the Down male patients are characterized
by a significant testicular hypotrophy which is realized in their under-devel-
oped sexual life.

Only 8 patients were able to deplete sperm (Table 2). The 5-day period of
abstinence was assured. The characteristics of the investigated sperms were
as follows:

1. HYPOPOSY. The mean quantity of the depleted sperm was 0.5 ml
(min.: 0.3 ml, max.: 1.0 ml).

2. OLIGOZOOSPERMIA. The mean cell density was 20 million/ml (min.:
0.001 million/ml, max.: 80 million/ml).

3. pH mean value = 8.32 (!).

The characteristics of the sexual behaviour were (1) low libido, and (2)
inhibition from and/or lack of motivation for searching a sexual partner.

In view of these characteristics the present study revealed that adult Down
males are practically infertile.
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Table 2

Spermatologic data of Down patients

Lique- Motion Motion Character Qualitative
No. | faction | pH+ 9 Speed % of l
(min) 2 after 60’ propulsion young‘normA‘ head neck| tail I old
10 8.1 | 100 3—4 | 00 Suitable — |50 (50| — | — | —
20 | 81| 50| 3—4 |10 1—2 | Suitable — |80 14| 2| 2| 2
i agglut. (H-H;
‘ T-T)
|
6.| 10 7.8 | 50 1-2 | 00 Astheno-
| spermia — |30 (58| 4 4| 4
7./ 10 | 81| 70 | 1-2—3—4 | 20 1—2 | Shaking 10%
w suitable | 2|50 |30 4| 2|12
13.] 10 | 87| 60 1-2—3 60 1—2 | Shaking \
‘ ‘ meandering | 2|42|46| 2| 6| 2
16. 10 | 81| 0 = = Necro- i
‘ spermia - ==1=|—=1-=
17.} 10 i 8.7 70 3—4 | 50 1—2 | Suitable 3 (41|35 |10 8 i 3
18.! 10 9 40 1—2 | 40 1—2 | Astheno- i i '
spermia | — | 32 | 42| 10 . 6| 10
x 8.3 ‘ | ‘ ‘
‘ |
| | |
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ERUPTION OF PERMANENT TEETH AMONG
PEOPLE OF GULBARGA, KARNATAKA

by V. Ram1 REppy

Department of Physical Anthropology and Prehistoric Archaeology, Sri Venkateswara
University, Tirupati, India

Abstract: A cross-sectional dental study has conducted on 2,564 children
(M: 1,366; F: 1,198) of different income levels of Gulbarga, Karnataka, South
India revealed that most permanent teeth of either jaw in general like deciduous
teeth erupted earlier in females than males. The first tooth emerged as early as
4 years in children of either sex and all economic groups. Slightly over 50 per cent
of the teeth erupted by the age of 10 years and majority of them by about 18—19
years irrespective of sex and economic status. The eruption of the full complement
of teeth including the third molars appears to have completed after 24 years of
age. The mean number of teeth erupted at given ages and the sequence of their
eruption in the author’s sample are more or less similar to those of other popula-
tions studied earlier. In eruption ages, however, his sample is ahead of majority
of the populations with respect to all maxillary teeth, some of mandible like in-
cisors, canines and first molars and majority of the female teeth of either jaw.

Key words: Eruption of teeth, permanent teeth, Gulbarga/India.

Introduction

In a previous article the results of the deciduous teeth eruption pattern
among the children of Gulbarga, Karnataka were presented (Ramr REpDY
1981). The study showed delayed eruption of teeth as in a few other Indian
populations surveyed earlier although the order of eruption of different teeth,
their eruption ages, and the mean number of teeth erupted at specified ages
were found to be basically similar to other populations of this country or
abroad. In the same town, investigation was conducted between 1971 and
1975 and data were gathered on the eruption pattern of permanent dentition
also among the children of different endogamous groups which forms the
subject of the present paper.

As in the case of deciduous teeth eruption, most of the previous studies on
the permanent teeth eruption, longitudinal or cross-sectional, concerned with
the British (JamEs—Prrt 1912, AiNnsworTr 1925, StonES et al. 1951, CLE-
MENTS —P1ckET 1953, MILLER et al. 1965), and American (CAaTTELL 1928,
CorEN 1928, KLEIN et al. 1938, STEGGARDA—HirL 1942, HELLman 1923,
1943, Furron —Price 1954) children and some with those from New Zealand
(Lesure 1951), and China (Lavu 1971). In addition to these, studies for the
assessment of eruption have also been conducted among the American Negroes
(STEGGARDA— HiLL 1942, HELLMAN 1923, 1943, Furton 1954, LeEsLie 1951, LAaU
1971, Suk 1919), American Indians (STEGGARDA—HiLL 1942, HELLMAN 1923,
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1943, Furron 1954, Lesuie 1951, Lau 1971, Suk 1919, DAHLBERG — MENEGAZ-
Bock 1958), African Bantus (McKaAy —MARTIN 1952), Gambians (BILLE-
wicz—McGREGOR 1975), and Australian aborigines (BARRETT 1957, BARRETT
et al. 1964). Data on the eruption of permanent teeth among the Indian popu-
lations are awfully missing excepting SHOURIE’s (1946) pioneering work
conducted on the Southern Indian boys and girls, and on Lahore boys over
four decades after that of PowELL in Bombay. The most recent studies on
these lines consist of those on the Magar and Gurung Gurkhas of Dehradun
in U.P. by Awastai—K#ARE (1978), on the Chandigarh school children by
Kauw et al. (1975), and on the Kuluis of Himachal Pradesh by BHASIN et al.
(1977).

In this paper it is proposed to describe the development of permanent
teeth in Gulbarga children and to evaluate the relationship between the level
of dentition attained at a given age in either sex and income status of the
children.

Materials and Methods

Gulbarga town in the Hyderabad-Karnataka area of Karnataka state is
a taluk and district headquarter of the same name, with a population of 145,630
according to 1971 census. Brahmins and Lingayats characterise the dominant
caste groups of the town besides the Muslims and Christians. Other castes with
small population sizes inhabiting the town are Reddis, Vaisyas, Kshatriyas,
Marathas, Jains, Kurubas, Harijans etc.

Most of the children for the study came from randomly chosen nurseries
and primary schools, high schools and colleges. The rest of them were drawn
from a random sample of houses. In any case, the selection of children was
made in such a way that the socio-economic character of the town was main-
tained. Birth dates were recorded’from school/college records, which were later
cross-checked for correctness with those entered in the horoscopes and birth
registers maintained by the parents of the children and the local municipal
authorities. Cases with doubtful birth dates were excluded from the study.
The materials for the study comprised 2,564 normal healthy boys (1,366)
and girls (1,198) aged 3 to 25 years and above.

he survey was conducted with the help of an experienced dental surgeon
attached to the local Medical College and Hospital. In all dental inspections
alternate pairs of mouth mirrors and a probe were employed. Any tooth that
had at least partly pierced the muco periostium was considered as erupted and
was marked as present by the method of encircling the concerned numbers
of the teeth on a specially developed proforma which was field-tested and
standardised for entering the information for each subject. The eruption
pattern has been studied on the basis of only those teeth that were present
at the time of examination. All cases with history of extraction were dropped
from the study. Based on the information collected on the family income of
each child examined in rupees per annum, the children have been divided into
three economic groups: Upper (with an income of Rs. 10,000 — and above),
Middle (with an income of Rs. 5,000 to 10,000) and Lower (with an income of
Rs. 5,000 and below). The results of teeth eruption have been studied accord-
ing to these groups to assess the influence of the latter on the former.
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Analyses of the data were made by the IBM-370/155 computer. In the tabu-
lations, the mean number of teeth was calculated out of the total number of
children examined by age, sex and economic status. From the tabulations on
the number and per cent children with teeth erupted, the median eruption
age for each tooth was calculated using the graphic method. Further the first
and third quartiles were also calculated and presented along with the medians.
To test the effects of region, side, sex and economic status, the analyses of
varlance were made. The cases have been grouped following the ‘completed
age’ mode, i.e., as age of last hirth days.

Analysis and Results
Teeth erupted at specified ages

Means with standard errors for the numbers of teeth at various ages by
sex and economic status are portrayed in Tables 1 and 2. The tables on the
percentage distribution of children with a specified number of teeth at a specified
age, which are not presented here, reveal the predominant occurrence of an
even number of teeth as in the case of deciduous teeth. The first tooth erupted
in either sex at the earliest age of four years. No teeth were observed in certain
children till as late as seven years while all the teeth erupted in certain others
by 15 years age.

Table 1

Mean +S.E. (sample size) of teeth erupted in Gulbarga (India)
children by age and sex

Age groups i
(completed Males Females | Males and Females
years) !
3 0.01.0.00 ( 65) | 0.0..0.00 ( 65)  0.0£0.00 (130)
4 0.34+0.16 ( 95) |  0.2--0.08 ( 69) 0.3-0.17 (164)
5 1.6 40.26 (120) 1.740.35 ( 70) | 1.6+0.48 (190
6 2.74-0.38 ( 66) 3.84+0.46 ( 58) 3.24+0.59 (124)
7 6.4+0.63 ( 55) 7.24+0.47 ( 55) 6.8--0.79 (110)
8 10.5:40.69 ( 42) | 10.6+0.56 ( 70) | 10.5+0.89 (112)
9 13.240.74 ( 55) | 13.540.36 ( 99) = 13.4-0.74 (154)
10 16.4+0.75 ( 67) | 16.8+0.64 ( 82) = 16.6-+-0.98 (149)
11* 18.4+0.72 ( 60) | 22.840.65( 65) | 20.7--1.04 (125)
12* | 23.140.65( 57) | 25.6-0.50 ( 68) | 24.5+0.84 (125)
13 | 2604046 ( 58) | 27.4—0.26 ( 48) | 26.6--0.54 (106)
14 26.91+0.35( 72) | 27.9+0.10 ( 44) | 27.3-0.46 (116)
15 27.940.15( 57) | 27.9+0.11( 61)  27.9--0.18 (118)
16 28.00.11 ( 54) | 27.9+0.14 ( 61 ) ‘78 0+0.18 (115)
17 28.7+40.20 ( 46) 28.34+0.15 ( 60) 8.5+0.25 (106)
18 29.3.00.21 ( 53) | 28.940.22( 47) 29 1-0.31 (100)
19 20.840.22 ( 54) | 29.410.25( 50) | 29.60.36 (104)
20—24 30.310.11 (264) | 29.9:0.19 (101) | 30.2::0.18 (365)
25+ 30.740.36 ( 26) | 31.240.22( 25) | 30.9-0.43 ( 51)

* Difference between sex is statistically significant (P < 0.05).

Not significant elsewhere.
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Table 2
Mean +S.E. (sample size) of teeth erupted in Gulbarga (India) children by age and economic

status
Age Upper Middle Lower
(completed income income income
years) group group group
3 0.0--0.00 ( 21) 0.040.00 ( 70) 0.0+0.00 (39)
4 0.120.09 ( 44) 0.430.23 ( 56) 0.3+0.14 (64)
5 0.5:0.43 ( 11)*|  1.330.26 (107) 2.240.38 (72)*
6 4.5+0.87 ( 18) 2.84+0.52 ( 42) 3.14-0.38 (64)
g 7.140.92 ( 27) 6.6+-0.67 ( 43) 6.840.51 (40)
8 11.310.88 ( 21) | 10.9+1.04( 32) | 10.2:£0.51 (59)
9 12.410.82( 16) | 13.510.66 ( 53) | 13.5-£0.47 (85)
10 17.7+£1.31( 23) | 16.7£0.80( 51) |  16.20.70 (75)
11 20.941.05 ( 28) 19.44-0.89 ( 39) 21.4+0.79 (58)
12 26.110.45 ( 27)*|  24.740.67( 49) |  23.340.75 (49)*
13 27.110.56 ( 22) |  26.200.50 ( 50) |  26.9+0.31 (34)
14 27.3+0.51( 28) | 27.6£0.20 ( 34) | 27.1+0.38 (54)
15 28.1+0.14 ( 31) | 27.840.12( 47) | 27.8+0.19 (40)
16 28.0-+-0.07 ( 34) 28.04-0.14 ( 56) 27.840.24 (25)
17 28.510.20 ( 30) | 28.1+0.14( 44) |  29.0+0.28 (32)
18 20.200.26 ( 42) | 28.940.21( 39) |  29.00.36 (19)
19 29.700.27( 42) | 29.740.28( 36) |  29.4-0.32 (26)
20—-24 | 30.3+0.15(143) | 30.3+0.15(131) |  30.0 +0.19 (91)
25+ | 30.9+£039(17) | 30.6:0.53( 11) |  31.0+0.28 (23)

* Difference between economic groups is statistically significant (P < 0.05). Not significant
elsewhere.

Table 1 shows the eruption of higher mean numbers of teeth in females than
males at five to 14 and 25+ years of age endingin an equal number at 15 years,
and the difference ranging between 0.1 tooth at five and eight years and 4.4
teeth at 11 years. At four and 16— 24 years, the male means precede the female
ones, the difference being 0.1 and 0.4 teeth respectively. Between five and
13 years age, the number of teeth erupted increases rapxdly in either sex
(M: 1.7—4.7, F: 1.5—6.0) while from 14 years and above the increase is neglig-
ible but consistent (M: 0.1 -0.9, F: 0—1.3). The mean number of teeth in
either sex fluctuates between 25 and 30 during a long period of 12—24 years.
The onset of eruption though occurred at the same age (four years) in either
sex, the time of their completion appears to be earlier in females than males.

The data when examined by economic status as in Table 2 reveals the preva-
lence of higher mean number of teeth in upper income group children than in
those of other groups at all ages but 4—5 and 9 years; the intergroup difference
being 0.2 to 1.7 teeth. However, the yearly increase in teeth eruption rate and
the period with maximum number of teeth erupted are the same in different
income group children as in sex. The times of onset as well as completion of
eruption are nearly the same in all economic groups.

Age at eruption

Tables 3 and 4 show eruption ages by sex and economic status at 25th, 50th
and 75th percentiles. The combined figures of sexes as in table 3 indicate earlier
eruption ages for mandibular lateral incisors and third molars at all percentiles,
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Table

3

Age (years) at eruption of teeth by sex — 25th, 50th and 75th percentiles

Type of
Tooth

Percentile

Central incisor

Lateral incisor

Canine

First premolar

Second premolar

First molar

Second molar

Third molar

25th
50th
75th

25th
50th
75th

25th
50th
75th

25th
50th
75th

25th
50th
75th

25th
50th
75th

25th
50th
75th

25th
50th
75th

Upp;:r Jaw »Lower Jaw
Male Female | Total A Male Female Total
R | L R L | =R [ L R L R L R L
T e ,'_¥, =SS -

5.50 57 | §6.50 5.50 5.50 5.50 5.25 5.25 5.50 5.00 5.25 5.00
6.25 6.50 6.75 6.25 6.50 7.00 7.00 7.00 6.75 6.75 6.75 6.75
8.00 7.25 175 1.25 15 7.25 8.50 8.75 8.50 8.75 8.50 8.75
6.25 6.50 6.25 6.50 6.25 6.50 6.00 5.75 5.75 5.75 5.75 5.75
8.25 8.00 8.00 8.00 8.00 8.00 7.25 7.00 6.75 7.00 7.00 7.00
9.25 9.25 8.50 8.75 8.75 9.00 8.25 8.00 8.00 8.25 8.00 8.25
9.00 9.75 9.00 9.75 9.00 9.75 9.50 9.50 8.75 8.75 9.25 9.00
11.25 11.25 10.25 10.50 10.75 10.00 10.00 10.75 10.00 10.00 10.50 10.50
12.00 12.00 11.00 11.25 11.50 11.75 11.50 12.25 10.75 11.00 11.50 12.00
9.00 9.00 9.00 9.25 8.75 9.00 9.25 9.50 9.25 9.25 9.25 9.25
9.75 10.25 10.25 10.00 10.00 10.00 10.75 10.50 10.00 10.00 10.50 10.25
11.25 11.25 10.75 10.50 11.00 10.75 11.75 11.75 11.00 11.00 11.50 11.50
10.00 10.00 9.75 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
10.75 11.25 11.25 10.75 11.00 11.00 11.75 11.75 11.00 11.00 11.50 11.50
12.00 12.00 11.50 11.75 11:75 1175 12.50 12.75 11.50 11.50 11.50 12.00
ool

5.50 5.25 5.50 5.00 5.25 5.50 5.00 5.25 5.50 5.25 5.50 5.50
5.75 5.75 5.75 5.75 5.75 5.75 5.50 5.50 5.50 5.50 5.50 5.50
7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
11.25 11.00 10.00 10.00 10.25 10.50 10.50 10.25 10.00 9.75 10.00 10.00
12.00 12.25 11.00 11.00 11.50 11.50 12.00 12.00 10.75 10.50 11.00 11.25
13.00 13.00 12.00 12.00 12.50 12.50 12.75 12.75 11.75 11.75 12.50 12.50
17.50 18.00 18.00 19.00 17.50 18.50 17.00 17.25 18.00 18.25 17.00 17.50
20.25 20.00 | 22.00 22.00 | 21.00 2.00 | 19.00 19.00 20.75 20.00 19.75 19.25
25.75 25.00 ! 26.00 25.75 | 27.50 26.00 J 26.25 25.50 25.00 24.75 25.25 25.50

R = Right L = Left

Differences in the mean number of teeth erupted between sex, region (Upper/Lower) and side (Right/Left) are not significant (P << 0.05) as
shown by the ‘F’ test.



88

Table 4

Age (years) at eruption of teeth by economic status — 25th, 50th and 75th percentiles

Upper Jaw Lower Jaw
oy = =y Middl T U Middl L
T’I):(;mthf Percentile incom]:ep;oup incon:e g:oup ixwon?ew ;:oup incoml;pz:oup income gle'oup incon:)ew ;:oup
R L R L R L R L R ‘ L R L
Central incisor 25th 5.25 5.25 6.00 5.75 5.75 5.50 5.00 5.00 5.50 “ 5.25 5.00 5.00
50th 6.00 6.25 6.50 6.75 6.50 6.50 6.00 6.25 6.75 6.25 7.00 6.25
75th 195 7.00 8.25 195 8.00 7.50 7.00 7.00 8.50 | 17.00 8.50 7.25
Lateral incisor 25th 6.25 6.00 7.25 7.25 6.75 6.50 5.50 5.50 5: 75 ‘ 6.00 6.00 5.75
50th 7.50 1.25 8.50 8.50 8.75 8.00 6.50 5.75 7.00 ‘ 6.25 7.00 6.00
75th 9.00 9.00 9.00 9.00 9.00 9.00 7.50 8.00 8.50 | 8.50 8.25 8.25
\
Canine 25th 9.50 9.50 9.75 9.75 10.00 10.00 9.25 9.25 9.00 | 9.00 9.00 9.00
50th 10.50 10.50 10.75 11.25 11.25 10.75 9.75 10.00 10.25 10.25 10.25 10.25
75th 11.75 1175 11.75 12.00 11.75 12.00 11.00 10.75 11.25 ; 11.50 11.50 11.25
First premolar 25th 8.75 9.50 9.00 9.25 9.00 9.50 9.50 9.25 9.50 : 9.25 9.50 9.50
50th 10.50 10.00 10.00 10.00 10.00 10.00 9.75 9.75 10.25 10.25 10.25 10.50
75th 11.50 10.75 11.00 11.00 11.00 11.00 11.25 11.00 12.25 11.50 11.75 11.75
Second premolar 25th 9.50 9.75 9.75 10.00 9.00 10.25 9.50 9.75 10.25 10.00 10.00 10.00
50th 10.25 11.00 11.50 11.25 9.75 10.75 11.25 11.00 11.50 | 11.25 11.00 11.00
75th 11.50 11.95 12.75 1175 12.50 12.50 11.75 11.50 11.75 | 12.00 12.00 12.75
First molar 25th 5.50 5:25 5.00 5.00 5.50 5.25 5.50 5.50 5.75 5.25 5.50 5.50
50th 6.00 6.00 6.50 6.50 7.25 6.00 7.25 6.25 6.50 6.75 6.00 7.00
75th 7.25 7.00 9.50 7.15 8.75 7.50 9.75 8.25 8.75 9.25 8.75 8.75
Second molar 25th 10.25 10.50 11.00 11.00 10.25 10.50 10.50 10.25 10.25 10.00 10.00 10.00
50th 11.50 11.50 12.00 11.75 12.00 12.00 11.50 11.25 11.50 11.25 10.75 10.75
75th 12.00 12.25 12.50 13.25 13.00 13.00 12.25 12.00 12.50 12.50 12.50 12.25
Third molar 25th 17.50 18.00 18.00 18.75 17.75 19.25 17.25 17.50 18.25 17.75 16.75 17.00
50th 20.25 19.50 21.50 21.25 21.50 21.75 20.25 19.75 20.25 18.75 20.25 19.75
75th 27.25 25.25 27.25 217.50 217.25 26.00 24.75 24.00 26.00 | 24.25 26.50 24.50

R =right L = left
Differences in the mean number of teeth erupted between economic status, region, (Upper/Lower) and side (Right/Left) are not significant
(P < 0.05) as shown by the ‘F’ test.



second molars at 25th and 50th percentiles, and first molars at 50th percentile
respectively than their counterparts in the maxilla. Among the rest, maxillary
central incisors show earlier eruption ages at 50th and 75th percentiles, first
premolars at all percentiles and second premolars at 50th percentile respec-
tively, while the canines present inconsistent figures. There are differences in
eruption times at all percentiles between the homologous male maxillary
central incisors and third molars, and mandibular lateral incisors, and female
maxillary canines, first and second premolars, and mandibular third molars
respectively. The only teeth without any differences are female mandibular
first and second premolars and maxillary second molars while the rest vary
at different percentiles. Teeth with earlier eruption values than their counter-
parts at all percentiles consist of the mandibular lateral incisors and second
molars of either sex, male mandibular canines and maxillary first premolars,
female maxillary second premolars and mandibular third molars. Earlier erup-
tion times have also been shown at 25th and 50th percentiles by female maxillary
central incisors, and male mandibular canines, and at 50th and 75th percentiles
by the first and third molars respectively. The rest of the teeth show very
negligible differences. In general the female teeth of either jaw erupt earlier
than the male ones excepting the male maxillary first premolars and third
molars. The female teeth advanced over the male at all percentiles are second
molars in either jaw, maxillary central and lateral incisors, and mandibular
canines and first premolars. In the remaining teeth the magnitude of differ-
ence in eruption times between the sexes is negligible.

As could be seen from Table 4, children of different economic groups present
interside differences in eruption time at all percentiles for the following teeth:
central incisors of either jaw of middle income group, maxillary first premolars
of upper income group, second premolars of either jaw of upper and middle
income groups, maxillary first molar of lower income group and its counterpart
of mandible of middle income group and third molars of either jaw of all the
economic groups. The other teeth either show differences at different percen-
tiles or not at all. Considering the eruption times by jaw and sex, we find earlier
eruption values at all percentiles for the mandibular lateral incisors and canines
in children of all economic groups, and second and third molars in those of
middle and lower income groups while mandibular first premolars in midde
and lower income groups and first molars of upper and middle income groups
erupt later than their counterparts. The centile values of the rest of the teeth
are inconsistent. When the data in either jaw have been viewed by economic
groups, we find earlier eruption trend at all percentiles for most teeth of children
of upper income group which can be clearly seen in the central incisors of either
jaw, mandibular lateral incisors, maxillary canines, mandibular second pre-
molars and maxillary third molars respectively. The trend is inconsistent in
other teeth. '

Median eruption ages

In the median eruption ages by sex, the magnitude of differences between
the individual members of the tooth pairs on the right and left sides of either
jaw is negligible; it ranges between 0.25 years in a number of teeth of either
jaw and sex and 1.50 years in the maxillary first premolars. In males, the upper
and lower lateral incisors, lower first premolars and upper third molars of the
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left segment have precedence over the right, while the upper central incisors,
second premolars and second molars, and lower canines of the latter side pre-
cede the former. Therest of the teeth show the same eruption values. In females,
the upper central incisors, lower lateral incisors, first and second premolars,
and lower second and third molars of the left side show precedence over the
right ones. Right preceding the left side is found only in upper canine. The
rest of the teeth present no differences at all. The most frequent range of
difference in either jaw of either sex is 0.25 years.

Excepting the maxillary central incisors of either sex, and male first and
second premolars which erupt earlier than their mandibular counterparts,
and female second molars whose eruption values are the same in either jaw,
all the teeth erupt earlier in mandible than in maxilla. The median eruption
time between the male homologous teeth ranges between 0.25 to 1.25 years
and in females between 0.25 and 2.00 years which occurs in the left third
molars.

In either jaw, male medians are larger than the female ones for lateral
incisors, canines and second molars, while the females show larger values with
respect to only third molars. The other teeth with larger values are male man-
dibular and female maxillary central incisors, first premolars and female man-
dibular third molars. The intersex maxillary difference lies between 0.25 and
2.00 years and mandibular difference between 0.25 and 1.75 years. First
molar is the only tooth that presents no sex difference in either jaw, while in
all other teeth but the central incisors and third molars, the dental develop-
ment of girls is advance of boys. The pooled values of the sexes reveal that all
mandibular teeth excepting the central incisors and first premolars show
earlier eruption than maxillary ones. The teeth that erupt earlier than others
irrespective of sex, side and jaw are central and lateral incisors among the
front teeth and first molars among the posterior teeth. The analyses of variance
carried out showed that the effect of sex, region and side are statistically not
significant indicating the superficial nature of differences given above.

Viewing the data by economic status, we find median eruption time differ-
ences between all teeth of the right and left segments of either jaw and sll
economic groups, excepting the maxillary central incisors, and first premolars,
mandibular canines and second premolars and second molars of either jaw
of lower economic group children; maxillary lateral incisors, and first molars,
mandibular canines, and first premolars of either jaw of middle income group
children; and maxillary canines, first and second molars and mandibular
first premolars of upper income group children, where the eruption times are
the same. In the rest of the teeth irrespective of economic groups, the left side
precedes the right in eruption. The mandibular lateral incisors, canines and
second molars erupt earlier in children of all income groups. The other man-
dibular teeth erupted earlier are central incisors of middle income group, first
premolars of upper income group, first molars of lower income group and
third molars of middle and lower income groups. The rest of the teeth erupt
later than their maxillary counterparts excepting central incisors in upper
income group, and second premolars in middle income group which erupt
simultaneously in either jaw. The effects of economic status, region and side
were found to be statistically not significant when the analysis of variance
was done.
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Order of eruption

The order of eruption abridged from the median eruption time shows that
the mandibular right and left molars were the first to erupt simultaneously
earlier in females than in males, while the maxillary ones emerged simultaneo-
usly in either segment of either sex about 0.3 years later than the former.
The maxillary central incisors which erupted almost at the same age in either
sex come next in order followed by mandibular and maxillary lateral incisors
respectively. Then the maxillary first premolars erupted followed by the
mandibular ones and canines. After about 0.4 years have elapsed, the maxillary
second premolars following which the mandibular ones and second molars
erupted. The last to erupt after a long period of about 8 —9 years were man-
dibular and maxillary third molars. The order of eruption in maxilla and man-
dible of both sexes is shown separately and together as below.

ORDER 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16

Males: 6 6 1 L 2 2 4 3 4 5 3 5 7 i 8 2

Females: 6 6 1 1 2 _2_ 3=4 4 i 3 _5_= i 8 8

Combined: 6 6 1 1 2 2 4 4 3 3 5 7 5=17 8 8

Simply: 6 ; 1_ > 2 ; 4— = 3 _> g = 7 _> 8 -
Discussion

The eruption patterns of teeth in our as well as other samples are given in
Tables 5 to 7. In Table 5 the mean number of teeth erupted at given ages in
Gulbarga children is compared with that of only New Zealand children for
whom data are available. The first teeth erupted as early as 4 years in children
of either sex of our sample unlike in New Zealand children. The mean numbers

Table 5

Number of teeth erupted at specified ages in children of New Zealand
and Gulbarga (India)

| New Zealand (LesLie 1951) India (Present study)
f;ggr:? Males (1427) Females (1333) Males (1366) Females (1198)

Mean S.D. Mean I S.D. Mean ‘ S.D. Mean S.D.

4 — — - — 0.3 0.16 0.2 0.08
5 0.27 1.90 0.64 1,52 1.6 2.88 1.7 2.94
6 2.96 2.65 3.78 3.95 2.7 3.05 3.8 3.47
7 7.56 2.93 8.83 2.26 6.4 4.70 7.2 3.47
8 10.52 | 2.34 11.59 | 1.55 10.5 4.46 10.6 4.67
9 12.33 | 2.29 13.86 | 3.19 13. 5.52 13.5 3.62
10 14.95 | 4.14 17.52 | 4.61 16.4 6.15 16.8 5.83
11 19.26 | 5.04 22.14 | 4.85 18.4 5.56 22.8 5.26
12 23.03 4.75 25.16 3.57 23.1 4.93 25.6 4.12
13 25.76 | 2.98 26.78 | 1.93 26.0 3.48 27.4 1.82

of teeth present at specified ages are more or less the same in both samples, al-
though children of certain ages of either sex and population tend to show
higher means than their counterparts with the exception of 5 years group
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Table 6

Comparison of eruption ages (in years) by economic status

America (HELLMAN 1923) Whites

Teeth Jaw Males Femal;s_‘-r T Males

Wealthy Poor Wealthy ‘ Poor Wealthy ‘ Poor
; l
11 U 7.41 7.45 6.80 1.37 7.12 7.40
L 6.48 6.77 6.05 6.48 6.23 6.37
12 U 8176 8.99 8.21 8.62 8.10 8.51
L 7.68 7.90 7.15 7.65 7.34 1.54
C U 12.02 12.16 11.15 11.13 11.12 11.45
‘| L 11.04 11.17 9.98 9.80 | 10.46 10.61
PMI U 10.91 10.37 10.52 991 | 1067 | 10.63
L 11.26 11.33 10.54 10.70 10.57 10.79
PM2 U 12.06 11.25 11.47 10.69 11.30 1317
L 12.03 12.07 11.57 11.29 | 11.53 11.47
M1 U 6.77 6.50 6.14 6.47 ; 6.24 6.47
| L 6.89 6.35 6.39 623 | 635 |  6.36
M2 U 12.84 12.69 12.48 12.31 12.52 12.45
L 12.52 12.07 | 12.09 11.65 11.98 | 12.05
| |

which shows a markedly higher mean in both sexes of our samples than the
New Zealanders. However majority of the teeth have erupted in children of
either sample by 13 years age.

Table 6 provides eruption ages of different teeth by economic status in the
children of Gulbarga in relation to those of America and Whites and Blacks.
All the front teeth in either jaw show earlier eruption ages in wealthy children
of all the populations including ours excepting the upper central incisors of
Blacks, upper lateral incisors of Whites, and canines of either jaw of Americans
which erupt slightly earlier in poor. The eruption pattern of the posterior teeth
is inconsistent. The upper first and second premolars erupt earlier in the poor
children of our sample as in Americans and Whites, while the lower first
premolar erupts earlier in the wealthy individuals as in American and White
males. The lower second premolars show earlier times in poor children as in
Whites, and poor American and Black females. The upper first and second
molars erupt earlier in wealthy children of our sample as in Whites, and
American and Black males while lower ones erupt earlier in the poor as in
Americans and Blacks of either sex.

Table 7 gives the comparison of eruption ages of teeth in different popula-
tions with those of our sample. A careful examination of the data reveals that
in none of the populations including ours the sequence of eruption of teeth is
common to both sexes excepting the New Zealand children. The comparison
of the sequences indicates certain variations between our sample and others.
As in majority of the populations studied earlier, in either sex of our sample too
the lower first molars are the earliest to erupt followed by the upper ones the
exceptions being the Kuluis, British, Americans, New Zealand children and
Chinese girls. In the case of central incisors, our sample shows precedence
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in American, white, black and Gulbarga children

GARN et al. 1973 Blacks GARN et al. 1973 “Tndia, Presantituly
Females n Males ‘ Females Males | Femaler

Wealthy Poor Wealthy Poor ’ Wealthy Poor Wealthy ’ Poor
6.77 7.02 6.79 - 6.96 6.77 6.75 6.13 6.50
5.92 6.29 5.56 6.11 5.66 5.87 6.13 6.63
7.99 7.95 7.74 HT 7.26 7.64 7.13 8.38
7.05 7.15 6.82 6.98 6.82 6.55 6.13 6.50
10.49 10.78 10.42 10.97 10.28 10.66 10.50 11.50
9.69 9.84 10.21 10.38 9.01 9.81 9.88 10.25
10.23 10.18 10.20 10.45 10.05 10.06 10.25 10.00
10.15 10.15 10.43 10.40 9.41 10.09 9.75 10.38
10.83 10.87 10.82 11.22 10.69 10.73 10.63 10.25
11.07 10.96 10.73 11.18 10.93 10.75 11.13 11.00
6.30 6.35 6.12 6.25 6.61 5.95 6.00 6.63
6.13 6.15 5.89 6.10 6.57 5.67 6.75 6.50
12.01 12.01 12.59 12.32 1171 11.61 ‘ 11.50 12.00
11.49 11.50 12.38 11.96 11.25 11.21 11.38 10.75

[ i \

of the upper ones over the lower unlike in many populations excepting the
above population groups and a few others such as the girls of America,
Gambia and Bantu. The lower lateral incisors precede the upper ones as in all
populations excepting the U.P. Gurungs, Kuluis, and the girls of South India,
China, Gambia and Bantu. In the males of Gulbarga the upper first premolar
precedes the canine as in their counterparts of Lahore, Chandigarh, Britain,
America, Gambia and girls of China. In the females of our series, both the
lower canine and first premolar erupt at the same age as the male upper first
premolar unlike in all the other series. In the boys of our study, the lower first
premolar precedes the upper second premolar as in their counterparts of U.P.
Gurung, America, Britain and Gambia and unlike in all other populations.
In females on the other hand, the upper first premolars precede the lower
second molars unlike in children of all other samples. In the eruption of the
upper canine preceding the lower second premolars the males of our sample
agree with those of U.P. Gurung, and Gambia unlike in most other populations.
In the boys of our study the lower second molars precede the upper ones as
in majority of the populations, whereas in girls the upper second molars,
although have precedence over the lower third molars as is expected, they
erupt at the same time as the upper and lower second premolars. This trend
is comparable to that found only in Chandigarh girls. On the whole the order
of eruption of teeth in either jaw and sex is nearly similar to that noticed in
all other populations studied earlier.

Considering the eruption status of the different teeth of our series in rela-
tion to those from other parts of India and abroad, we find that the eruption
ages of Gulbarga children are compatible with those of Bantus for female
maxillary central incisors, male maxillary lateral incisors, mandibular canines,
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Table 7

Comparison of eruption ages (in years) of teeth

Teeth Studies: At 2 3 4 5 6 7
Males

Upper jaw.
11 7.01 721 133 7.49 7.26 7.36 6.90
12 8.18 8.39 8.42 8.62 8.32 8.60 8.10
C 11.46 11.33 11.50 11.80 11.40 11.03 10.70
PM1 10.41 10.34 10.33 10.42 10.01 9.83 10.00
PM2 11.52 11.02 11.08 11.18 11.74 10.67 10.90
M1 6.11 6.22 6.33 6.64 6.47 6.27 5.40
M2 11.97 11.90 12.16 12.70 12.47 1212 | 11.30
M3 — — — — — — —_

Lower jaw.
11 6.08 6.50 6.25 6.50 6.38 6.51 5.80
12 7.30 7.66 7.58 7.64 7.42 7.37 6.90
C 10.51 10.42 10.66 10.70 10.78 10.38 10.30
PM1 11.35 10.80 10.58 10.75 11.34 10.04 10.20
PM2 12.32 11.88 11.33 11.45 12.18 11.02 11.00
PM1 6.14 6.12 6.16 6.44 6.46 6.04 5.40
M2 11.41 11.64 11.66 12.20 11.89 11.33 11.20
M3

Females

Upper jaw. | |
11 6.62 6.94 7.08 7.20 6.83 | 7.23 6.50
12 7.82 8.04 8.00 8.15 7.86 ‘ 8.19 7.70
C 10.67 10.72 11.08 11.05 10.82 10.26 10.20
PM1 9.79 10.04 9.92 10.00 10.52 ‘ 9.47 9.60
PM2 11.06 10.91 10.92 10.82 11.24 10.48 10.30
M1 5.94 6.12 6.16 6.54 6.38 ‘ 6.29 5.30
M2 11.49 11.68 12.08 | 12.40 12.20 | 11.80 10.80
M3 — — — — — — —

Lower jaw.
11 5:77 6.17 6.08 6.19 6.19 | 6.28 5.80
12 7.01 7.35 1:25 7.31 7.16 733 6.40
(& 9.41 9.60 9.66 9.85 9.74 | 9.51 9.50
PM1 10.53 10.26 10.08 10.20 10.54 | 9.55 9.60
PM2 11.63 11.25 11.08 11.00 11.73 10.44 10.70
M1 5.84 5.97 6.00 6.12 6.30 5.85 5.10
M2 11.18 11.35 11.42 11.90 11.36 10.95 10.50
M3 — — — — - —- —

[

1: British, CLEMENTS et al. 1953; 2: British, MmLER et al.’ 1965; 3: American, CATTELL
1928; 4: American, KLEIN et al. 1938; 5: New Zealand, LesLie 1951; 6: Chinese, LAUu 1971;
7: Bantu, McKAY—MARTIN 1952; 8: Gambia, BiLLEwicz—McGREGOR 1975; 9: South India,

and first premolars of either jaw; those of U.P. Magars for male maxillary
lateral incisors; those of Chandigarh for male maxillary lateral incisors, and
male mandibular second premolars; those of Britain for female maxillary
lateral incisors, and male maxillary second premolars; those of Americans
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of Gulbarga children with other series*

INDIA
8
9 10 11 12 ! 13 | 14 (Pf(s_)
|

7.38 | 7.34 6.87 7.36 7.30 7.08 l 7.10 6.38
8.59 ’ 8.34 8.56 8.12 .57 8.13 8.60 8.13
11.33 11.13 11.02 11.78 11.54 10.97 ‘ 11.90 11.25
1037 | 10.59 10.44 10.48 10.30 10.47 | 6.20 10.00
11.25 ] 10.52 11.11 11.18 1145 | 1148 | 12.70 11.00
599 | 6.63 6.06 6.42 6.30 6.41 l 3.40 5.75
1193 | 1237 11.91 12.84 12.66 1202 | 12.90 12,13
— — - — = - | = 20.13

|

| |
6.22 7.13 6.79 6.72 6.57 | 6.61 | 6.30 7.00
747 | 7.86 8.11 7.72 7.00 | 759 | 7.20 T:13
10.58 | 11.22 10.45 10.72 10.30 | 1071 | 11.90 10.38
10.73 10.88 10.48 10.67 10.78 10.97 | 5.20 10.63
11.39 | 11.76 13.18 11.60 11.90 I7s | 12,20 11.75
5.71 | 6.59 5.92 6.00 5.90 6.17 5.20 5.50
11.62 | 12.08 11.34 12.66 12.30 ‘ 11.18 12.60 12.00
’ | 19.00
Tall 727 | - - — ] 6.92 6.70 6.50
8.10 7.51 - - - ‘ 8.13 7.20 8.00
10.53 10.87 — - — 10.47 11.40 10.88
9.79 10.55 — — — 10.23 5.90 10.13
10.59 11.47 - — — 11.22 10.80 11.00
5.78 6.91 — — — 6.03 5.30 5.75
11.18 11.86 — — == [ 11.22 11.80 11.00
— - — — — | — — 22.00
6.08 7.23 — - — 6.46 6.40 6.75
7.07 7.54 — — | — 7.59 7.80 6.88
9.70 10.52 — - — 9.77 10.20 10.00
9.95 | 10.07 — — - 10.47 5.40 10.00
10.66 | 11.42 — — — 11.22 10.90 11.00
5.48 6.81 — - — 5.82 5.10 5.50
10.93 ' 11.59 — — — 10.72 11.90 10.63
- I — - — — — — 20.38

|

|

SHOURIE 1946; 10: Lahore, SHOURIE 1946; 11: U.P. Magar, AwAsTaI—KHARE 1978; 12: U.P.
Gurung, Awastar—K#aARE 1978; 13: Chandigarh, KauL et al. 1975; 14: Kuluis, BHASIN et al.
1977; K (P.S.): Karnataka, Present study.

for female maxillary lateral incisors and mandibular second premolars; those
of Chinese for male mandibular canines, and second molars; those of south
Indians for female maxillary canines; those of U.P. Gurung for male mandibular
first premolars; and those of Gambia for female first molars of either jaw.
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Among the remaining teeth, it is only the maxillary central incisors of either
sex of our sample that are found ahead of all the populations excepting the
Bantu females. In the case of all other male maxillary teeth and mandibular
lateral incisors, canines and first molars the eruption ages of Gulbarga children
are earlier than those of most of the foreign and some Indian populations such
as U.P. Magars with respect to either jaw and children of South India, Lahore
and Chandigarh with respect to mandible only. The eruption ages of the
mandibular teeth for the boys of our study are somewhat retarded as compared
to those of other populations. In the females, barring the mandibular central
incisors, canines of either jaw and maxillary first and second premolars, all
the other teeth of either jaw of Gulbarga children show earlier eruption ages
than those of majority of the Indian and foreign populations.
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HUMAN PHYSIQUE AND CLIMATE

by H. WALTER

Department of Biology, University of Bremen, Bremen, Germany

Abstract: The analysis of the geographic distribution of human body height and
body weight, as well as that of the anthropometric parameters correlated with it,
reveals, without a doubt, clear distribution patterns: In all of the main racial
groups — with the notable exception of the Negroids — the populations of cooler
biotops are characterized by taller, heavier, thus, in general, bulkier somatotypes,
while within populations of warmer biotops, a smaller lighter (thus generally more
slender) somatotype predominates. So far the wellknown BERGMANN rule can be
regarded as being valid also for man. Nevertheless, on account of still lacking
satisfying evidence it seems to be rather problematic to interpret these associa-
tions as the result of selective acting forces leading to different thermoregulating
adaptations to the various climatic conditions present on earth, though, of course,
certain differences between somatotypes in their response to climatic stress are
quite known. Considering the results of the modern growth research, it seems to be
much more likely to recognize these climatic associations in the geographical
distribution of anthropometric variables (like body height, etc.) in connection
with the geographical distribution of nutritional factors, in particular with geo-
graphical differences in protein and calorie supply during childhood and adoles-
cence. It remains an open question, however, whether merely selective adaptations
to gross insufficient food supply are alone responsible or whether hoth qualitative
and quantitative food deficiencies during the growth period effected long-lasting
modifications. In addition, it is quite possible that the anthropometric differences
found in various populations may also be dependent upon still-to-be-defined
genetic variations concerning different growth capacities as well as the degree of
socio-economic development of a population.

Key words: Human physique, climate, height, weight, Rohrer-index, weight/sur-
face ratio, surface/weight ratio, mean annual temperature, protein intake, nutri-
tion, adaptation.

It is a well documented fact that numerous anthropometric, dermatoglyphic,
serological and biochemical variables of man are not distributed inhomoge-
neously all over the world, but are showing more or less characteristic distribution
patterns or gradients, which are in many cases clearly connected with partic-
ular environmental factors such as climate, altitude, infectious diseases, etc.
A detailed discussion of all these distribution patterns and its possible causes
has been given by WaLTER (1974a), to which it may be referred here. As for
blood group polymorphisms, haemoglobin variants or skin pigmentation
it is relatively easy to explain the present distribution patterns of gene or
phenotype frequencies as the results of genetic adaptation processes via natural
selection. Thus the ABO gene distribution is without doubt influenced by
selection via smallpox and plague, some haemoglobin variants like Hb S
and Hb C proved to be of considerable advantage in malaria burdened areas,
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and, last but not least, dark skin colour seems to be an effective protection
against high doses of ultraviolet radiation as they are found in tropical and
high mountain areas. Against that, it is much more difficult to give a plausible
explanation for the likewise apparent coherencies between human physique
(respectively the anthropometric variables by which it is composed), on the
one hand, and certain environmental factors on the other hand. Without any
doubt there are e.g. associations between human physique (and its components)
and climate, which has been pointed out first by ReEnsca (1935), and insofar
the wellknown BERGMANN (1847) rule can be regarded as being valid also for
man. However, at the present stage of research it seems to be not admissibe
to explain these associations between human physique and climate too decidedly
as the result of selectively controlled genetic adaptation to various climatic
conditions on the earth, as it was pointed out by RoBErts ( 1952, 1953, 1960,
1973) or ScHREIDER (1950, 1951, 1963, 1966). It seems that these authors
have not considered sufficiently the fact that all the anthropometric variables
composing human physique are not only controlled by genetic factors, but
are also influenced essentially by a good number of non-genetic factors, among
which nutrition is playing an important role.

Thus in the following the problem ‘“human physique und elimate’ should
be discussed again. By this, and by offering an own hypothesis to explain the
association between human physique and climate, further research should
be stimulated in order to approach to a more satisfying solution of this problem
than it has been possible up to now. — For methodological details see WALTER
1974b, 1976.

From Figs 1—5 it is seen that body height, body weight, Rohrer-index,
weight/surface ratio and surface/weight ratio — some major components of
human physique — are not distributed inhomogeneously over the world, but
are showing clear distribution patterns. Generally one can state from these
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Fig. 1. Geographical distribution of body height
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Fig. 3. Geographical distribution of Rohrer-index
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distributions patterns: Populations living in the warmer tropical and subtrop-
ical regions of the earth are averagely smaller, lighter, thus having generally
more slender somatotypes as compared to those living in the cooler regions,
who are characterised by generally taller, heavier and bulkier somatotypes.
As the geographical distributions of weight/surface ratios and surface/weight
ratios are also showing obvious relations to climatic conditions, one can say
that Bergmann’s rule — body size decreases as we progress from temperate
regions towards the equator — holds true in man, too. The same can be said
with regard to the Allen rule. As among the climatic factors the mean annual
temperature is of considerable importance, body height, body weight, Rohrer-
index, weight/surface ratio and surface/weight ratio of Caucasoid, Mongoloid
and American Indian populations have been correlated with this climatic
parameter. The results of these computations are shown in Figs 6—10. It
is seen from these figures that in all these three racial groups mean body
height, body weight, Rohrer-index and weight/surface ratio are decreasing with
increasing mean annual temperature, whereas the surface/weight ratio is
showing an opposite tendency. Thus human physique as a whole is without
doubt anyhow related with climate. But how can this be explained?

The ““classical’”” hypothesis runs as follows: Tall, heavy and bulky organisms
with a for that reason relatively small surface are in cooler climates in advan-
tage, because they have a greater heat production ability combined with a lesser
heat loss. Small, light and more slender organisms with a for that reason
smaller surface are in warmer climates in advantage, because they produce
only relatively little heat combined with an effective heat loss because of
a greater body surface. By this, life perilous effects of hypothermy and hyper-
thermy, respectively, would be avoided. Having such biological advantages
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the climate-related distribution of these somatotypes is supposed to came
about in the course of man’s evolution via natural selection.

Without doubt, this assumption appears to be plausible. However, is there
any reliable evidence for that? None, as far as one can see. It rather has to
be doubted considering the following questions: ‘

1. Does the external form of human physique actually play the decisively
role with regard to the thermoregulation of the human organism? As far as
known up to now, no convincing evidence has ever been presented showing
any climatic advantage or disadvantage of any somatotype. It rather has to be
assumed that various physiological mechanisms independent from anthropo-
metric factors are actually responsible for thermoregulation in man (and other
mammals). This has also been emphasized by Romrs (1968), Brices (1975),
R. W. NEwmAN (1975b) and STEEGMAN JR. (1975).

2. Are there any indications showing that under specific climatic conditions
specific somatotypes would have an effectively selective disadvantage, which
must result in higher mortality rates of the non-adapted somatotypes hefore
and during their reproductive phase ? This is not the case. And furthermore it
must be mentioned in this context that, up to now, all climate-associated
variations of anthropometric variables were only seen in males, but never in
females (ScAREIDER 1963) ! And finally, hitherto no attempt has been made to
study climate-associated variations of anthropometric variables on adolescents.
R. W. Newman (1975) points out in this connection: “Although a height/
weight gradient in children from the tropics to temperate climates is well
known, the influence of nutrition is so well established in subadult growth
that it would be very difficult to correct for inequalities in nutritional back-
ground in a size-temperature comparison. Yet it is the subadult portion of
a population that would have to be the prime target of selective pressure
through differential mortality. Adult males represent a sample that has largely
passed the screening process from a genetic standpoint. The emphasis on the
adult surface/mass relationship ignores the fact, that every individual under-
goes a remarkable change in its relationship from birth to adulthood. The
ratio of surface area to mass changes threefold over this time because the mass
increases twenty-fold, while the surface areas increase only sevenfold. Express-
ed another way, SCHREIDER (1963), who uses the reverse ratio (mass/surface),
shows a total average ratio range of nine units from samples with the least
mass per area (Bushmen and Semang) to samples with the most mass per area
(Germans and Eskimos); this range is the same as that experienced by most
individuals, at least in the United States, while maturing from age 2 to adult-
hood. The change is from a preponderance of surface area (heat adaptation?)
to a preponderance of mass (cold adaptation?)”. As these changes, without
doubt, hold true for all human populations, even the subadult individuals
living in cooler climates would be disadvantaged with respect to their thermo-
regulation, if anthropometric factors would actually be the most important
ones. And this would be a biological absurdity.

3. Is it admissible to base the explanation of climate associations of human
physique on a strong genetic control of its components as SCHREIDER (1966)
does, writing: “The most plausible hypothesis is that these ecological gradients
are the produce of natural selection. Nutritional habits cannot explain the
gradients if they influence them. The wide differences revealed by the figures
do not admit of this interpretation, as many gradients like the average body
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mass of the populations are linked in the first place to the very marked varia-
tions in average sizes and anatomical proportions, which are largely, if not
exclusively, hereditary.”? This statement must be questioned, however, as
it is known from many investigations that body height, body weight and thus
all anthropometric parameters linked with them, are influenced to a not
inconsiderable degree by environmental factors of different kind. In this
context the secular changes of body height should be mentioned, which could
be ¢bserved in Europeans (Backman 1948, Lenz 1949, TANNER et al. 1966),
in Japanese (SHIMAZONO 1973), and even in Bushmen (ToBias 1972). From
all these studies it is known that growth and development in man are controlled
by a great number of non-genetic factors, among which nutrition and also
chronic diseases caused by infectious agents and parasites are playing a major
role. How much under- and malnutrition, chronic diseases and especially
the permanent combination of these growth disadvantaging factors can in-
fluence the whole body development, and how much they even can have “long
lasting effects” until adulthood, could be demonstrated evidently by Dusos
et al. (1966).

Considering all these facts, especially those just mentioned, one should
suppose an association between human physique and its anthropometric
components, respectively, on the one hand, and the total of non-genetic growth
controlling factors, on the other hand. Among these factors, without doubt,
the daily protein intake is playing an important role. Fig. 11 is showing the
world distribution of the average protein intake per capita and day, as it is
known from FAO data. Comparing Fig. 11 with Figs 6 —10 it becomes evident
that populations living in areas with a high protein intake are generally taller,
heavier, having also higher Rohrer-indices and higher weight/surface-ratios
as compared to those living in areas with a low protein intake. The close

[J no data [ 6s,1 -75,0 g
Protein intake per capita_and day [ <ss0q B 751-850 «
[0 ss1-650 - W s e

Fig. 11. Geographical distribution of protein intake per capita and day (data from FAO, 1964)
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Fig. 12. Nutrition and body height in India (20 year-old males; data from MALBOTRA, 1966)

coherencies between protein and calorie supply and the average body height
are also seen from Fig. 12, which is based on data from India. Further examples
on the close coherencies between nutrition and anthropometric parameters
such as body height and body weight have been given by MALHOTRA (1966)
and M. T. NewmaN (1975a).

As for the geographic distribution of the average protein intake, it is strik-
ing that the highest values are generally found in temperate and cool climatic
zones, against that the lowest values are mostly seen in the warm and hot
zones of the tropics and subtropics. According to Frisca and REvELLE (1969)
the same geographic distribution pattern is present regarding the caloric
supply. Considering now the fact that protein and caloric supply during the
human growth period are of high importance for the expression of anthropo-
metric parameters even in adulthood, one can suppose that the climatic associ-
ations of body height, body weight as well as that of these parameters derived
from them (Rohrer-index, weight/surface-ratio, surface/weight-ratio), are rather
indirect ones. That means that these associations are to be seen less as the
results of selection processes related to thermoregulation, for which at present
no convincing evidence is in hand, but would rather reflect geographic differ-
ences in production and consumption of growth-important foodstuffs.

Are hence geographic differences in the distribution of somatotypes conse-
quence of geographic differencesin the facilities of production and thus consump-
tion of growthimportant foodstuffs ? And would the anthropometric parameters,
in particular body height and body weight, increase on a world-wide scale if
a global nutrition improvement would happen as it has been the case in Europe
since about 100 years, in Japan since about 50 years, and even in Bushmen
since about 1935? Consequently, is it admissible to regard these geographic
differences in body height etc. as modification effects, which would say that
genetic endowments responsible for growth and development could be real-
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ized in part only? Or might it be possible that the prevalence of smaller
and lighter samototypes in the tropics and subtropics could be a result of
selective adaptation to the chronic shortage of food being met here as compared
to other climatic zones, in particular those of temperate climate? Such a
hypothesis has been discussed already repeatedly, e.g. by Taomson (1968)
or by Marcoum (1970). They argued as follows: In populations living for long
periods under the conditions of mal- and undernutrition those individuals were
in selective advantage who had a small genetic growth potential and hence
a presumable small need of food, whereas individuals with a larger genetic
growth potential and a consequently greater need of food are supposed to
have been in selective disadvantage. Thus gene combinations effecting small
and light somatotypes could spread in areas short of food, by which in the
course of time climate associated distribution patterns came about. However,
up to now, there is no conclusive evidence for such a hypothesis.

Without doubt, it is well a documented fact that anthropometric vari-

ables such as body height, body weight, Rohrer-index, weight/surface-ratio
and surface/weight-ratio are associated with climatic conditions, in particular
with the mean annual temperature. Insofar one can say that the geographic
distribution patterns of all these variables are compatible with the so-called
Bergmann rule. Against that, all attempts to explain these distribution patterns
by selection, either via thermoregulation or via adaptation to chronic shortage
of food, cannot satisfy, as they are starting from completely unproved assump-
tions. ’
After all, it seems that the geographic distributions of body height, body
weight, cte. are associated only indirectly with climatic conditions, indirectly
insofar as these conditions might be of significant influence on those environ-
mental factors, which are growth advancing or disadvancing, respectively.
These factors are quantity and quality of food as well as growth stunting
chronic diseases caused by infectious germs or parasites. These are particularly
found in tropical and subtropical areas, in which very frequently at the same
time persistent shortage of caloric and protein rich foodstuffs is at hand.
Hence one can point out, that possibly primarily the total of growth advanc-
ing or disadvancing factors, respectively is correlated with climate, whereas
the climate associations of anthropometric variables would be of secondary
importance, being so to speak indicators for the nature of those non-genetic
factors, which are controlling human growth. How far the geographic differ-
ences in the distribution of anthropometric variables can be regarded as “long
lasting effects” of unfavourable life conditions during childhood and adoles-
cence or at least in part as the results of specific adaptation to chronic mal-
or undernutrition, is for the time being not to be decided with certainty. There
are at any rate many reasons to believe that the first assumption is more
correct, last but not least the considerable increase of the body height among
Europeans within the last century, which was without doubt caused by the
improvement of the life conditions in particular, however, by the qualitative
and quantitative improvement of the nutrition.

Summing up, it is not denied that the anthropometric differences seen among
the various human races and populations are also caused by genetic factors.
But this — in its extent unknown — genetic portion of these differences must
not necessarily be considered as a climate associated genetic adaptation via
selection. It is to be supposed that these differences are to a not inconsiderable
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degree indicators of the total of growth conditions, which vary with the natural
environment, but in addition to it also with the socio-economic situation,
and this is generally in tropical and subtropical areas much more unfavourable
as compared to that in temperate and cooler climates. Further investigations
on the geographic and racial distribution of human physique and its components
should consider therefore more than hitherto the impact of non-genetic factors
for the coming about of these differences.
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SOCIAL CLASS DIFFERENCES IN BODY HEIGHT
AND MENARCHEAL AGE IN POST-WAR POLAND

by T. BIerLickr

Institute of Anthropology, Polish Academy of Sciences,
Wroclaw, Poland

Abstract: Massive data on body height and menarcheal age, collected by Polish
anthropologists between the mid-1950’s and late 1970’s, yield a picture of marked
socio-economic contrasts. Secular changes have been substantial in both charac-
ters. Some contrasts in menarcheal age have declined, but no such tendency ap-
pears in the data on body height. Clear-cut social gradients exist both within the
urban and within the rural population. Attention is drawn to the particularly low
position of peasants. Social class differences innutrition, perhaps also inmorbidity,
physical work load, and psychological stresses, are probably responsible for the
maintanance of social gradients in physical growth. The possibility that such
gradients have a genetic component is briefly considered.

Key words: height, menarcheal age, social class differences, nutrition, selective
social mobility.

Massive data on school-children and military consecripts, collected by Polish
anthropologists in the mid-1950’s, mid-1960’s, and late 1970’s, indicate that
social class differences in body size and maturation rate have been marked in
Poland throughout the post-war period. In what follows, a summary will be
given of the results of several recent studies of social gradients in body height
and menarcheal age in Poland; detailed accounts of these findings, with docu-
mentation and references, are currently being prepared for publication, or
are already in press, in several journals.

1. Body height

An analysis of variation of body height among 13 thousand military con-
scripts, all born in 1957 and examined in 1976, shows that body height decreases
regularly (monotonically) with A. decreasing occupational-educational status
of the father, B. decreasing size of the city or town of residence, and C. in-
creasing number of sibs. A three-factor analysis of variance shows that each
of these 3 environmental factors has a significant effect on body height after
the effects of the other two factors are partialled out. Factor B has the strongest
effect, factor A the weakest (though statistically significant). In conscripts
who are big-city dwellers, have college-educated fathers, and have no more
than one sibling, mean height is 176.6 c¢m; in rural conscripts whose fathers
are farmers and who have 5-or-more sibs, mean height in 170.4 cm. The differ-
ence between these two socio-economic extremes is thus 6.2 em and is equal
exactly to 1.0 SD of height in the total sample (BieLickr, Szczorka and CHAR-
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zewsKI 1981). The difference would be even larger if the “uppermost stratum”’
were represented by boys from one-or-two-children families of the Warsaw
intelligentsia who in 1978 were found to average 178.5 cm at the age of 18
years (CHARZEWSKI 1981). One of the striking results of the analysis of the
material of conscripts is the very low position on the body height scale of rural
conscripts from peasant families: even when sibship size is held constant —
sons of peasants turn out to be shorter than e.g. sons of small-town semi-
skilled manual workers, and shorter even than sons of rural unskilled manual
workers. It has been shown by analysis of variance that — in terms of main
effects — the condition of being a peasant reduces mean height more than the
condition of being a rural dweller, and also more than the condition of being
a member of a 6-or-more-children family.

A similar picture emerges from analyses of a sample of 24 thousand school-
children examined in 1978. At all age classes from 7 through 18 years, and in
both sexes, children from Warsaw, L6dz, and Wroclaw (the three largest
Polish cities, each with a population of well over 0.5 million) are taller than
children from small towns in the ca. 10 thousand inhabitants category, and
the latter are taller than their age-mates from villages surrounding these
small towns (WaLIszko et al. 1980). What makes the above pattern note-
worthy is the fact that the difference in height between small-town children
and children from neighbouring villages are of similar magnitude as the corre-
sponding differences between small-town children and their big-city age-
mates.

Social class contrasts in height prove greatest at adolescence. At the age of
14 years sons of college-educated fathers from big cities and from one-or-two-
children families were, in 1978, on average 11 cm (!) taller than their rural
age-mates from peasant families with four-or-more children. The 11 cm
difference equals nearly 1.4 SD of height among big-city boys of that age.

Secular increases of body height have been marked in postwar Poland.
For the age range 7—18 years such increases were of the order of 2.0—3.0 per
dacade during the period between 1955 and 1978. Yet a detailed comparison
of the 3 post-war mass surveys of school-children (1955, 1966, and 1978)
leads to the surprising conclusion that urban-rural differences in height have
shown little or not tendency to decline during that period: in boys at ages 7
through 14 years the differences between big cities and small towns, as well
as those between small towns and the countryside were in 1978 somewhat
larger than in 1966, and in 1966 they were larger than in 1955, i.e. they have
actually increased ! (BieLicki, WELON and Wariszxo 1981). If differences
in body height between social groups within an ethnically homogeneous popu-
lation are any indication at all of unequalities in living standards — then the
above findings can be taken as evidence that social policies in post-war Poland
have failed to achieve one of their main declared goals, that of reducing the
gap in living standards between urban and rural families.

2. Menarcheal age
A similar comparison of the data of the three post-war national surveys
suggest that social distances in menarcheal age, unlike those in body height,

have shown a tendency to decrease. During the period 1955—1978 mean age
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at menarche declined from 14.3 to 13.4 years in rural girls, from 13.9 to 13.2
years in small-town girls, and from 13.4 to 12.8 years in big-city girls. However,
urban-rural differences are still marked; rural girls in 1978 had a mean (13.4)
years which big-city girls had already attained in the mid-1950’s; rural girls
from Suwalszezyzna (North-East Poland), examined in 1978, had a mean of
13.7 years, almost a year above the 1978 Warsaw mean (EAska—MIERZEJEW-
skA 1981). :

Clear-cut social gradients in menarcheal age exist in Poland among urban
and among rural girls. In two studies carried out in 5 counties in 1968 and
again in 1978 a consistent pattern emerged: menarche was earliest in daughters
of rural non-farmers, intermediate in daughters of ‘““part-time farmers”
(men who combine small-scale farming with a salaried job in industry) and
lowest in daughters of full-time farmers (peasants); it is important to note that
this order of means persists also when father’s education and number of sibs
are held constant (LASKA—MIERZEJEWSKA 1971, and unpublished data).
Thus, the more a rural family relies on farming as a source of income — the
more delayed the daughters’ sexual maturation !

Studies of menarcheal age carried out in two Polish cities, Warsaw, and
Wroctaw (population 1.5 and 0.6 million, respectively), collected in 1966 and
again in 1976 (sample size ca. 6000 school-girls in each case) show a typical
increase of mean ages with decreasing occupational and educational status
of parents, and with increasing family size (MirLicErowa 1968, WaLiszko,
unpublished). Both cities have shown the same amount of secular change
during that decade: in Warsaw the general mean declined from 13.0 to 12.8,
and in Wroclaw from 13.2 to 13.0, so that the difference between the two
populations has not changed. However, some contrasts seem to have declined
since the mid 1960’s. E.g. in Warsaw in 1976 no difference was found in menar-
cheal age of daughters between college-educated and high-school-educated
parents (MiLicERowA and PiEcmAczex, unpublished). In Wroctaw during
the 1966 —1976 decade menarcheal age decreased, generally speaking, more in
the lower than in the upper social groups; the result, again, was some attenua-
tion of social contrasts. E.g., in the group “both parents unskilled manual
workers” the mean declined from 13.5 to 13.0 years, in the group “both
parent not more than elementary education plus basic vocational school”
it declined from 13.3 to 13.0 years, while in the group “father high-school or
college education” the mean (12.9 years) has not changed (Breuickr, WELON
and Wariszko 1981).

Discussion

It is evident that none of the ““factors” in terms of which anthropologists
usually describe socio-economic stratification, and which have been shown
to have a statistical effect on body size or maturation rate — i.e. neither the
educational or occupational status of parents, nor family size, nor the degree
of urbanization of the place of residence, nor even annual income per member
of household — can affect physical growth directly. Rather, such “factors”
must be viewed as influencing growth via some other environmental stimuli
with which the factors are correlated. Four types of such stimuli can be consid-
ered: nutrition, disease, physical work load, and growth-influencing psycho-
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logical stresses. Of these, by far the best documented is the role of nutrition;
and though socio-economic stratification in Poland (as in many other countries)
probably involves differences in all four aspects of the child’s environment,
it is possible that the existence of social gradients in body size and maturation
rate is ultimately due primarily to differences in nutrition. E.g., rural children
in Poland often participate in. work on the farm, and often have to walk several
kilometers to school, so that their average work load is probably significantly
greater than that of their urban age-mates; however, there is no evidence that
intense physical work can affect growth independently of nutrition, e.g. that
it can stunt growth or delay menarche in adequately nourished children.

Data on social class differences in nutrition in Poland are not extensive.
Official statistics published in the 1970’s by G.U.S., the Central Statistical
Office, and based on analyses of family budgets in a stratified sample of ca.
8000 households , indicate that per capita consumption of food items which
are principal sources of animal protein, calcium, and vitamins (meat, eggs,
butter, cheese, fruits, and vegetables) decreases marl\edly with decreasing
annual income per person in the household and with increasing number of
persons in the household. Also, the system of food distribution has counsistently
favoured the big cities over medium and small towns; e.g., it has recently been
disclosed that during the second half of the 1970°s the 8 largest urban centers,
accounting for a little over 20 per cent of the population of Poland, were
receiving as much as 50 percent of the total meat supply distributed by the
government for domestic consumption. The above facts seem to support the
presumption that such factors as parental education and occupational status,
number of siblings, and degree of urbanization influence growth to a large
extent via nutrition. On the other hand, analyses of the G.U.S. data fail to
show any inferiority of peasant households compared to households of salaried
workers with regard to per capita consumption of the most valuable food items;
in fact, one of the recent studies indicates that during the period 1973 -1976
average daily per capita intake of animal protein, plant protein, carhohydrates,
calcium, iron, and vitamins A, B;, B,, and C was for each of these nutrients
actually higher in peasant households than in housecholds of salaried workers
(SExULA et al. 1980). This result is intriguing; if the shorter stature and delayed
maturation of peasant children and youth is not caused by poorer nutrition —
then by what is it caused?

It should be stressed that the population of post-war Poland (unlike that
of pre-war Poland) is ethnically highly homogeneous, with practically no racial,
linguistic or religious minorites. It seems therefore logical to assume that the
above-described social gradients in body size and maturation rate are a result
of inequalities in living conditions rather than a reflection of inter-group
genetic differences resulting from some association between socio-economic
status and ethnic origin. However, the possibility cannot be discarded a priori
that some of the observed social class differences do have a genetic component:
it should be kept in mind that genetic differences between social classes can
arise, and be maintained, even in an ethnically homogeneous society — for
example as a result of selective social mobility. If e.g., tall individuals were for
some reason more likely than short ones to move upward on the socio-economic
scale, or more likely to migrate from villages to cities, then the observed
social gradients in stature, or the urban-rural differences in stature, might in
part be genetic rather than purely phenotypic. A few studies carried out
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in Scotland, West Germany, Belgium, and Poland suggest that body height
in those populations may indeed be subject to this sort of selection. It is tempt-
ing to try to interprete in terms of this hypothesis the above-noted fact that
in post-war Poland social class distances in menarcheal age seem to have de-
clined, whereas analogous distances in body height have not. Perhaps matura-
tion rate, a ““transient” and “less visible” phenotypic character of an individual,
is neutral from the point of view social selection whereas height is not; hence
class differences in menarcheal age are ““free to decline” in response to a reduc-
tion of economic contrasts within the society, whereas a similar tendency in
body height is counteracted by selective social mobility.

The possibility of differential social mobility of certain genotypes is not
proposed here as an alternative explanation of the existence of social class
differences in growth. It remains the present writer’s conviction that if “genet-
ics” (in the above sense) plays any role at all in the emergence and maintenance
of social gradients in body size and maturation rate, its role is of minor impor-
tance as compared with the role of the “plastic response” of the growing organ-
ism to certain kinds of environmental pressures. That is the gradients described
in the present paper are primarily (perhaps exclusively) “economic” in origin:
they are direct consequences of the fact that environments provided to children
by families belonging to different socio-economic strata differ markedly in the
degree to which such environments inhibit the full realization of the genetically
programmed “growth potential” of a child. To use J. M. TANNER’s expression
(TANNER 1978, p. 114) — data on children’s growth can serve as an excellent,
quantitative measure of classlessness of a society. Viewed in this perspective,
Poland — unlike, for example, Norway or Sweden — appears to be still very
far from the “classless” condition.
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GROWTH IN DUTCH CARAVAN-CAMP CHILDREN*

by M. J. RoEDE

University Children’s Hospital “Het Wilhelmina Kinderziekenhuis”; Institute of Human
Biology, Maastricht, The Netherlands

Abstract: One of the minority groups in The Netherlands consists of Dutch
caravan-camp dwellers. Part of them stays more or less permanently on one cara-
van camp, others prefer to wander around from one camp to the other. Recently,
their primitive dog-carts, horse-carts, and tilt-cars are exchanged for — often
rather well-equipped — living-wagons and caravans. Yet, the overall hygienic and
nutritional conditions clearly lag behind the average Dutch standards.

During 1978—1980 anthropometric data were collected to evaluate the health
conditions of about 400 caravan-camp children of Dutch origin of 3—15 years of
age. Their height and weight for height were compared with national Dutch
growth standards. The caravan-camp children have proved to be significantly
smaller, yet heavier than the average of Dutch children. Improvement of the
overall camp environment should be further stimulated.

Key words: Caravan-camp children, Dutch children, height, weight for height.

Introduction

In 1975 in The Netherlands 20 000 Dutch caravan-dwellers were living on
about 170 centra and camps (VERN0OY 1977). These are frequented exclusively
by these caravan-dwellers and, incidentally, small groups of authentic gypsies
and have not to be confused with tourist camping sites. Part of the caravan-
dwellers stays more or less permanently on one caravan-area, others prefer
to wander around from one camp to the other. The history of the caravan-
dwellers of Dutch origin — who like to name themselves “travellers” — dates
back to generations of rambling ancestors. At first, during their rambling
around they spent the night in barns or cheap taverns. In the second half of
the former century and the beginning of this century the “travellers” started
to get their own means of transport, like dog-carts and horse-carts, also used
for passing the night. Later, they used covered wagons, while nowadays they
possess — often rather well equipped — caravans. In former days the contact
with the rest of the society was good; the “travellers” were appreciated for
bringing the latest news from other villages. When they did not longer nightly
mix among other citizens, they lost more and more contact with their country-
men with fixed abode. Today, they are rather distrustful towards civil society.

* This study was supported by a grant to the University Children’s Hospital “Het Wilhel-
mina Kinderziekenhuis” from the Ministry of Health and Environmental Protection.
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The occupation of male caravan-dwellers used to be pedlar, hawker, chair-
mender, tinker, or scissors-grinder. At present, they often claim to be merchant,
i.e. in most cases scarp-iron or junk-dealer; their camps — mostly situated
at the outskirts of town — can be recognized from a distance by huge piles
of old cars. Part of them used to work as a peat digger, while nowadays small
part of them work as casual labourers on farms or factories. Others are musici-
ans. Especially during summer, they like to travel to surrounding countries
to play at fairs and festivities. Many of the caravan-dwellers are unemployed
or rejected for labour as medical unfit.

Because of the deviating lifestyle of the caravan-dwellers, also resulting in
different attitudes towards hygiene and diet, they can be considered as a
separate sub-population of the Dutch nation.

Children of caravan-dwellers grow up under comparatively unfavourable
conditions as compared with other Dutch children. Prenatal care leaves much
to be desired; often the pregnant mother only consults a district-nurse just
before delivery. Child mortality is higher than in the rest of the country.
Though at present almost all children in the camps get the usual vaccinations,
it is hard to instruct the mostly suspicious and often illiterate mothers. Infants,
toddlers and schoolchildren often have alimentary disorders, and a high per-
centage suffers from asthma and bronchitis. These facts have been mentioned
in reports concerning the status of health of this minority-group, but so far
are not yet quantitatively evaluated.

For some time volunteers, mostly priests, tried to improve the conditions
in the camps. Later, civil servants of the government started health care
among the caravan-dwellers. At present, in the larger centres water-supply
and sewage are provided for, while there is a building with room for a health
clinic for infants and toddlers. Often, there is a small school, visited by the
school doctor for inspection of the children according to the schedule that
applies for all Dutch children of school age. School doctors included reports
on their experiences with caravan children in their yearly reports, but until
now no national survey was performed. It was thus considered a good oppor-
tunity to collect data on children of the above described sub-population during
the third nation-wide Dutch survey on growth.

Methods

During the third nation-wide biometric survey in The Netherlands (1980)
data on height and weight of about 40 000 boys and girls of 0—19 years of
age were collected. The actual measuring and registration was done by teams
of health clinics and school doctors during their regular inspection of the
children. Through personal visits to all cooperating teams strict instructions
about measuring techniques were given, and the measuring instruments
verified. A small number of school doctors proved to be in the position to
gather as well measurements of caravan children. Thus, data on 201 boys
and 199 girls, 3—15 years of age, from 11 camps spread all over the country
could be collected. The material did include some children of non-Dutch
origin, mainly gypsies, but these have been excluded from the analyses.

Height was noted down in centimeters and millimeters, weight in kilograms
and hectograms. It is the intention to compare the Dutch caravan children
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with their simultaneously measured counterparts. However, while preparing
this paper, the final results of the recent nation-wide survey, on growth
were not yet available. Hence, it was decided to compare the Dutch caravan
children with the results of the second nation-wide survey on growth of 1965
(van WIERINGEN 1972). This study was performed according a similar lay-
out as the one of 1980. For each caravan child its standard deviation score
(SDS = (attained height — mean height)/standard deviation was calculated,
mean height and standard deviation being the 1965 values for each particular
age. Moreover, for each child weight for height was calculated, expressed as
percentage of the Dutch median values of weight for height of 1965.

Results

Height. As standard deviation scores are independent of sex the SD-scores
of boys and girls were combined. Per age group the average SD-score and its
standard deviation are given in Table 1. Table 1 shows that at all ages the
caravan, children have negative SDS values, thus being smaller than the aver-
age height of their Dutch contemporaries of 1965. Preliminary results of the
nation-wide survey of 1980 indicate that for both boys and girls at subsequent
ages the standard deviations do not differ from those of 1965, while the mean
values of height of 1980 positively deviate from the 1965 values. The increase
of height being roughly about half a em for both boys and girls at the age of

Table 1

Standard deviation scores (X and s.d.) (height) in caravancamp-children
in 1980, as compared to Dutch P50 values of 1965

. Ags " L s. d. score
Ry saes — | i
3 13 —1.02 0.82
4 14 —0.69 0.96
5 35 —0.47 1.00
6 37 —0.77 0.75
7 34 —0.30 1.15
8 48 —0.35 0.88
9 54 |  —0.54 1.03
10 50 ‘ —0.36 0.87
11 47 —0.23 1.17
12 30 | —o.21 1.54
13 18 | —0.37 1.43
14 4 —0.16 —

15 3 ‘[ —1.70 ‘ —

five, about 2 ecm in boys and 3 em in girls at the age of ten, and about 3 and
2 cm, respectively, at the age of fifteen. This leads to the conclusion that the
caravan children will prove to be even smaller, when compared with their
contemporaries measured in the same period around 1980.

Weight for height. Of the caravan boys 61.2 per cent and of the caravan
girls 70.3 per cent proved to have a weight for height value above the median
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Table 2

Weight for Height 9, (x and s.d.) in caravancamp-children in 1980,
as compared to Dutch P50 W/H — values of 1965

g d 2e
Camp
N i X l s. d. N l x s.d
A 26 106.6 17.2 29 111.2 18.2
B 12 125.5 36.0 19 119.6 21.6
C 31 101.2 7.8 43 105.5 10.5
D 26 105.1 14.2 18 113.7 15.8
E 14 102.7 9.3 8 98.5 8.7
F 13 106.6 11.2 15 110.3 13.5
G 9 103.7 18.3 14 112.1 12.1
H 19 106.7 9.9 11 104.9 13.9
I 30 1115 15.0 20 102.5 11.2
J 20 105.0 18.4 20 104.4 24.6
|

of 1965. In Table 2 per camp the mean weight for height percentage and its
standard deviation are listed. This Table shows that on the average both
caravan boys and girls surpass the 1965 values. In camp B extra high values
were found. On the registration card the doctor was asked for his subjective
impression of stature and weight of the child in terms of small, average, or tall,
and thin, average, or fat, respectively. For camp B supplementary remarks
were given such as “adipositas”, “incredible fat”’, or “remitted for diet instruc-
tions”’. This makes it reasonable that in most cases the overweight of the caravan
children is due to a surplus of fat.

A nation-wide survey on eight years old schoolchildren (pE WnN et al.
1979) and the Nymegen Growth Study on 4—14 years old ones (RoEDE 1979)
reported that since 1965 there hardly has been an increase in weight in Dutch
children. Support for this phenomenon is given by preliminary results of the
nation-wide survey on growth of 1980. On the average the Dutch child became
taller but more slender. Accordingly, it may be expected that when the caravan
children will be compared with the final weight for height standards of 1930,
they will be found to be even more heavy than their contemporaries, measured
in the same period of time. In this respect children of caravan dwellers with
their in many ways deviating life-style resemble most children of the lowest
social groups of their countrymen with fixed abode. At present in The Nether-
lands these have overweight, according to skinfold measurements, due to fat

(pE WLIN et al. 1979).
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SEASONAL VARIATIONS
IN CHILDREN’S WEIGHT GROWTH RATES

by T. HoaANG and P. LAzZAR

University of Paris V. Paris; National Institute of Health and Medical Research,
Unit of Research 170, Paris, France

Abstract: The growth rates of 1583 children in 8 day care centers in Paris
weighed from 1 to 4 times every months were analyzed for the presence of sea-
sonal patterns.

In the age range 3—36 months there are seasonal variations of weight veloci-
ties for both sexes which at least partlymay be accounted forby the patternsof the
children’s attendance at the centers.

Regardless of seasons boys but not girls show an acceleration of weight in their
third year.

Key words: Seasonal variations, weight growth rates.

Introduction

Seasonal variations in growth rates have been reported in West Eurcpean
children For example BransBY (1945) observed that children grew faster
in stature during spring than during autumn and winter. MARsHALL (1975)
however found maximum mean growth rates to occur at midwinter. TFew
researchers have included age in the analysis of seasonal patterns of growth.
Since findings are conflicting and sufficient data on the interaction of age and
seasons lacking the present study was carried out to investigate the effects of
seasons on the change of growth velocity in children at different ages.

Subjects and Methods

Health surveillance in day care centers includes routine weighing of children
by trained nurses. For this study, four day care centers in Paris, located in
the 11th, 13th, 14th an 17th wards were selected where access to the weight
records was provided to us from the opening day of these centers. Children
from age 1 month up to 40 months are enrolled on the basis of availability of
places so that the age of entering and leaving the centers varies as well as the
length of stay: Thus the data are typically mixed longitudinal and involve
1583 children (844 boys and 739 glrls) On a regular schedule, the children are
weighed without clothes in the morning upon their arrival. nghts are noted
and filed in the medical records. The demographic elements of the Paris day
care centers (PDC) growth data are shown in Table 1.
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Table 1
Demographic features of the PDC data

Number of children Mean age Mean duration
enrolled in day care center (months) (months)
| between 2
1 2 3 4*  all ‘entering ’ leaving stay weighings
Boys 288 247 232 17 844 9.63 26.38 17.00 0.61
Girls | 232 216 204 87 739 9.07 26.21 17.35 0.59
all 520 463 436 164 1583

Day care center

1 2 3 4
Years of data recording 1961—77 46—77 61—77 62—79

* Due to technical problems not all children from this day care center are included

Let a(t) denote the age of a child at the calendar time t. Weight velocity
V4 at age a and time ¢ is computed as the rate of weight change

Wat+1) — Waw)
a(t+1) — a(t)

where w0, is the weight at age a(t).

Thus a(t) is classified into seasons and 8 age classes of 3 months length
each centered at 3, 6, 9, 12, 18, 24, 30 and 36 months. In each age class mean
weight velocity is computed for each season and ranks are allocated to seasons
in increasing order of mean velocities. We test the null hypothesis of no season-
ality of weight velocity in the whole age range 3—36 months by using Kendall’s
coefficient of concordance of the rankings of seasons at all ages.

Vaty =

Results

In Table 2, the 3-monthly means of weight velocities are given with their
standard errors for successive ages. The number of measurements presents
a mode at age 18 months and is consistently the lowest in summer due to the
one-month vacations taken by the children. Changes in velocity are perhaps
better expounded by graphics. Figure 1 shows the mean weight velocities for
the four seasons for boys and girls separately. Figure 2 expresses the difference
between boys and girls in growth velocities at each season.

Boys show a constant decrease in weight growth velocity until age 24 months
in winter and summer and age 30 months in spring and autumn followed by
an increase afterwards. Weight growth velocity in girls decrease constantly
in the studied age range 3—36 months.

Except in summer, boys grow faster than girls before age 12 months, drop
to a lower growth rate until age 30 months and catch up again at 36 months.
At age 3 months weight velocity in summer is lower for boys than for girls
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Fig. 1. 3-monthly mean weight velocities for the four seasons. 1/a: Weight velocity for boys,
3-monthly means plotted at successive ages; 1/b: Weight velocity for girls, 3-monthly means
plotted at successive ages
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Fig. 2. 3-monthly mean weight velocities of boys and girls at each season; 3-monthly means
plotted at successive ages. 2/a: Winter, 2/b: Spring, 2/c: Summer, 2/d: Autumn
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and from 6 to 36 months the basic pattern remains the same, however, with
greater irregularity.

Mean velocities are more dispersed in spring than in other seasons. Mean
velocities in spring spread on the range 81—621 g/mo for boys and 114—536 g/mo
for girls while the next largest range is 99—537 g/mo for boys and 156—
618 g/mo for girls in summer. (Compare also Figure 2 to Figures 1—3 4 in

Table 3).

Table 2
Weight velocities, PDC data

Winter Spring Summer Autumn
o N | Mean | SE | N |Mean| SE | N | Mean " SE | N | Mean| SE
| GC/MO
|

BOYS 3 217 | 495 317 248 | 621 | 39 150 | 480 79 163 | 537 58
6 646 | 456 34 836 | 489 34 581 | 456 22 767 | 411 i1

9 778 | 369 21 782 | 351 i Ly 613 | 372 12 933 | 312 22

12 830 | 318 28 789 | 270 23 601 | 279 26 864 | 246 20

18 1255 | 225 17 | 1366 | 195 | 15 953 | 243 23 | 1243 | 195 19

24 848 | 150 15 795 | 147 | 14 549 | 126 15 900 | 120 13

30 764 | 156 15 735 81 L 30 430 | 159 23 724 99 23

36 475 | 216 15 505 | 102 | 25 ‘ 278 | 183 27 459 | 138 23
GIRLS 3 | 208 | 504 35 272 | 537 | 35| 181 | 618 3 145 | 462 35
6 640 | 399 25 882 | 435 l 20 | 569 | 423 30 766 | 354 35

9 775 | 327 17 737 | 345 | 19 592 | 342 29 770 | 267 19

12 881 | 258 18 788 | 264 | 25 476 | 291 25 838 | 258 21

18 1202 | 240 23 | 1249 | 189 ‘ 18 864 | 210 18 | 1111 | 183 4 kg

24 774 | 195 21 794 | 117 16 475 | 165 17 691 | 102 21

30 700 | 177 21 642 | 117 16 ‘ 475 | 165 17 691 | 102 21

36 499 l 114 20 476 | 114 19 217 | 156 24 356 78 15

} | | 1 i 1

There is a significant agreement in the ranking of seasons at all ages for
both boys (W = .61, p <Z .001) and girls (W = .68, p < .001). Based on the
statistics of the sums of ranks, estimates of the true ranking of winter, spring,
summer and autumn in this order are also given in Table 3. In increasing order
of mean weight velocities they are (4, 2, 3, 1) for boys and (2.5,2.5, 4,1) for girls.
For the latter, the estimated ranks of winter and spring are tied and given the
midvalue 2.5.

Table 3

Coefficients of coherence and ranks estimates

’ w " P E Seasons sequence E"im“::n;"fn‘ghe oo
Boys L .61 <.001 (W, Sp, Sm, A) 4,2,3,1)
Girls l .68 <.001 (W, Sp, Sm, A) (2.5,2.5,4,1)

W: Winter, Sp: Spring, Sm: Summer, A: Autumn
1: Slowest growth, 4: fastest growth
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Discussion

BackmaN (1934) suggested that the “infantile growth” reached its peak
velocity in the third year. The question of the existence of “waves” of growth
realized as successive growth spurts is still an open one. Except for the rela-
tively well documented adolescent peak velocity phenomenon and the less well
investigated mid growth spurt at about 7 years, other spurts are of a more
speculative nature since “hard” data are lacking to document their existence.
Backman’s study dealt only with heights in boys. With an acceleration of
weight growth in boys but not girls in the age range 30— 36 months, our PDC
data support BACKMAN’s claim.

MArsHALL (1975) reported that children reached their maximum growth
rate in mid-winter. From 3 to 30 months, the PDC children weight velocities
show seasonal variations with particularly maxima occurring in autumn and
high values in summer. An alternative explanation for this seasonallty may
be that during the one-month vacation in summer children experience different
conditions mcludmg a full time care by their parents. They resume their
attendance at the centers in autumn.

That boys gain weight the fastest in winter may also just well be a rebound
after the relative deceleration in autumn. Such an interpretation does not at
least contradict another consistent finding about the greater susceptibility
to environmental influences in boys than in girls. This argument stands also
to account partly for the irregularity for boys mean velocities in summer and
their low summer rate of weight growth at age 3 months.’

According to some authors including DALEN (1975), season of birth exerts
an influence on health. The greater dispersion of mean weight velocities in
spling suggests an interaction with the season of birth since children born
in winter attain age 3 months in spring. Further investigation on an eventual
interaction between the season of birth and the season of growth will be
carried.

The observations reported in this paper lead to the conclusion that in the
interpretation of seasonality of growth, besides light and atmospheric varia-
tions (MARsHALL 1975), attention should also be given to the seasonal rhythmic-
ity of the living.
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THE INDICES OF THE PHYSIQUE
AND THE SOCIO-ECONOMIC FACTORS BASED
ON A GROWTH STUDY IN BAKONY GIRLS

by E. B. Bopzsir

Department of Anthropology, Eétvis Lorand University,
Budapest, Hungary

Abstract: The author examined the connection between three components of
the somatotypes of 1313 10—14 years old girls — determined with Heath—Carter’s
method—as indices of the physique and the socio-economic status. When charac-
terizing that status, she founded herself on the father’s profession, on the size of
the family, on the number of siblings and on the earnings per capita.

The results of her monofactorial examination show that the socio-economic
factors have a rather significant part in the manifestation of linearity. Between
the components of fatness serving for characterizing endomorphy and the size of
the family, as well as the number of siblings a negative, between the said
component and the earnings per capita a positive correlation could be demon-
strated. On the other hand, with the daughters of fathers of an intellectual pro-
fession endomorphy was less marked than with the ones of physical workers.
The IInd component of the somatotype, the characteristic of robustness of the
bones and muscles did not display significant differences on the various social
levels.

Key words: Physique, somatotype, socio-economic factors influencing growth,
father’s profession, size of the family, number of siblings, earnings per capita.

There are many factors that exert an influence on the pace of development.
The hereditary components influence physiological maturation from early
youth on, on the other hand, the effect of the environmental factors upon
development is more dynamic in compliance with the changes in the environ-
ment (TANNER 1955, JouaNnsTON et al. 1980). The effect of the physique — as
of a quality determined in high measure hereditarily — on physiological
maturation was examined by numerous researchers, and they unambiguously
demonstrated a relationship between the two (RoBERTs 1969, KrALS %ER(’:EK
1956, BopzsAr 1975, Borwms et al. 1977). At the same time, several examina-
tions called attention to the important part played by one of the groups of the
environmental factors, by the socio-economic ones in the attainment of an
optimum development (Krary—CeréeEx 1956, Bopzsir 1975, Ersen 1972).
Naturally, the direct effect of the factors influencing development is rather
difficult to demonstrate on account of the multidirectional interferences of the
various external and internal elements. For example, physique as a qualitative
property is in fact greatly determined genetically, however, the environmental
factors contribute in a quite considerable degree to its phenotypical formation.
Founded upon the trends of the various measurements and upon those of their
interrelations to one another the manifestation of physique can be followed.
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The question arises whether the development of the components determining
the physique is affected by the socio-economic factors in an identical measure.

In the present paper the author intends to report the results of her examina-
tions on the relationship between the three components of physique as determin-
ed HeaTH and CARTER’s anthropometric somatotyping method (CARTER
1975), and the socio-economic factors.

Material and Methods

In 1978 we conducted a more detailed anthropological survey of the growth
of 7—14 year old children in one of the ethnic regions of Hungary, in the
Bakony Hills. To this surveyed sample belonged those 1313 girls of 10—14
years of age among whom we examined the relationship between the three
components of the somatotype each as an index of physique (the Ist component
is the index of fatness and fullness, respectively, the IInd one that of the
robusticity of the bones and muscles, the IIIrd one that of linearity) and the
social factors. The socio-economic status was characterized by the fathers’
occupation, by the size of the families, by the number of siblings and by the
earnings per capita.

The indices of the physique of the girls living on different social levels but
being of the same age were compared by means of Student- Fischer’s t-test.

Results and Discussion

According to the occupation of the fathers we distinguished three groups:
the intellectuals, the physical workers, and the one not be to be ranged with
in these two categories. The girls belonging into the latter mentioned category
were not taken into consideration further on. The mean values of the Ist
component are in each group lower among the children of the intellectual
workers (Table 1). The development of the bones and muscles of daughters
of the intellectual workers falls behind that of those of physical workers, but
the difference is not significant. On the other hand, as regards the component

Table 1

Somatotype components of the Bakony girls according to their
father’s occupation

Ist component IInd compone;; " IIIrd component
Age intellectual ‘ pi))‘;i(:nl i intellectual ; physical | intellectual [ physical
é:::};) - w?iers workers ) workers
x l s { x | 8 } X 1 s ‘ X \ s ‘ X s l X | 5
|
10 3.59 b 1.17 | 4.21 | 1.84 | 3.67 J‘ 1.97 I 3.42 | 2.01 | 3.77 ] 2.17 | 3.42 ' 2.30
11 3.16 ; 1.24 | 3.58 | 1.61 | 3.48 | 2.01 l 3.60 | 2.14 | 3.98 | 2.08 | 3.68 | 1.97
12 | 3.19 | 147 | 3.52 | 2.00 | 3.35 | 1.87 | 3.35 I 1.95 | 4.56 | 2.40 | 3.55 | 2.70
13 4.09 | 2.01 | 4.56 | 2.17 | 3.40 | 1.97 ; 3.47 | 2.07 | 3.85 | 2.19 | 3.47 | 2.40
14 3.84 | 1.61 ’ 3.89 | 1.84 | 3.19 | 2.01 ' 3.31 | 2.2 1 4.18 | 2.30 ’ 3.55 | 2.12
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Table 2

Somatotype components of the Bakony girls according to number
of their siblings

First group I Second group ' Third group
At(;;etf::;-p : according to number of siblings
x 8 : x 1 8 ‘ 3 8
Ist component
10 317 210 | 298 } 1.42 2.95 1.97
11 3.62 1.87 287 | 192 2.84 1.64
12 4.00 197 | 345 1.65 3.20 2.10
13 4.49 2.01 3.88 1.83 3.21 1.98
14 4.23 2.50 3.99 1.17 3.31 1.40
IInd component
10 | 319 | 117 | 3.65 | 1.30 } 3.44 1.40
11 3.44 1.82 3.74 | 199 3.50 1.87
12 3.39 1.64 3.43 | 210 3.41 2.40
13 3.37 191 | 3.56 1.87 3.41 1.98
14 3.02 1.42 ‘ 3.41 1.68 3.35 2.01
IIIrd component
10 ‘ 3.98 2.17 3.55 | 1.88 350 | L7177
11 4.21 2.71 | 3.61 2.23 310 | 1.94
12 | 419 2.40 3.58 | 191 3.19 ‘ 1.87
13 3.70 198 | 336 | 211 3.29 2.00
14 3.63 2.01 ’ 358 | 2.03 3.31 ‘ 2.11

of fatness, the daughters of the physical workers significantly surpass those
of the intellectual workers, excepting the 14 year old age-group. Similarly,
the difference between the mean values of the ITIrd component is significant
in each age-group. Based on these we can say that, considering their stature,
the daughters of the physical workers are heavier, their skeleton are broader
and their muscles are thicker.

According to the number of siblings and the size of the family we separated
our sample into three groups. As to the number of siblings we ranged with
the first group the girls who had no and/or only one sibling, the second group
was formed by those who had two, and the third one by those who had three
or more sisters and/or brothers. According to the number of the members of
the families we distinguished among girls who lived in families of 4, 5, 6 or
more members.

When comparing the groups by the number of siblings and the size of the
families a similar tendency can be observed (Table 2, 3). The mean values of
the fatness component decrease with the growth in the number of the siblings
and/or members of the family. The difference in the number of siblings between
the Ist and IInd groups is significant at the ages of 11, 12 and 13 years, that
between the IInd and IIIrd ones at the ages of 13 and 14 years. The mean
values of the Ist component of physique of the girls living in families of 4
and/or 5 members are significant in the 12, 13 and 14 year-old age-groups.
Although in none of the age-groups the difference between the second and
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Table 3

Somatotype components of the Bakony girls according to size of the family

First group | Second group I Third group
A%;ef""";’l’ according to size of the family
x s ’ x 8 l x s
Ist component
10 3.27 1.70 | 3.08 1.60 2.95 1.67
11 3.42 1.73 ‘ 3.17 1.74 3.10 1.58
12 3.70 1.90 3.25 1.11 3.15 1.41
13 3.81 1.87 3.30 1.47 3.17 1.80
14 4.18 2.40 ' 3.60 1.67 3.31 1.91
IInd component
10 3.25 1.17 3.34 1.30 3.55 1.40
11 3.34 1.82 3.47 1.99 3.68 1.87
12 3.39 1.64 3.43 1.87 3.47 1.72
13 3.37 1.42 3.56 1.24 3.58 1.65
14 3.42 1.58 3.78 1.7 3.80 1.90
IIIrd component
10 3.97 2.11 | 3.60 1.97 330 I 17
11 4.19 2.41 3.61 1.88 3.09 | 199
12 4.21 2.27 3.59 2.01 3.01 2.13
13 3.80 1.49 3.26 1.58 3.20 | 1.69
14 3.73 1.67 3.49 1.79 331 | 1.52

third groups according to the size of the families was significant, with increase
in number of the members of the families the component of endomorphy
displays a decreasing value.

In the robusticity of the bones and muscles there is not significant difference
among the groups separated according to the number of siblings and to the
size of the families. With an increase in number of the members of the families
a minimal growth in the mean values of the index of robusticity can be de-
monstrated. Out of the three groups separated according to the number of
siblings, the development of the bones and muscles of those who have two
siblings is the most marked. The mean values of the first groups, representing
those living in a so-called ‘“‘better social milieu” are the lowest.

The decrease of the ratio index with the growth in number of siblings and
members of the families, respectively, can be clearly proved. The smaller the
number of members of the family (1 child or 2 children) the more linear is the
build of the girl’s body, ti weighs less as compared to her stature.

On the average, all the three components of physique of the groups separated
according to the income per capita display higher values than those of the
daughters of families of higher income (Table 4). In the indices of endomorphy
and ectomorphy these differences are significant, — in the index of robusticity,
although statistically the differences are not significant, if expressed in abso-
lute values the means by age-groups are the lowest in the worst social group.

Summing up the results, one can find that the better social conditions have
a significant part in bringing about linearity. In the development of the robust-
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Table 4

Somatotype components of the Bakony girls according to earnings per capita

First group | Second group | Third group
A%;g%:‘:;‘l’ - according to earnings per capita
x 8 I x | 8 ’ x 8
Ist component
10 3.27 1.7 3.08 1.65 2.85 1.49
11 3.72 1.81 2.97 1.71 2.84 1.71
12 4.10 2.27 3.55 1.81 3.10 1.90
13 4.49 2.07 3.98 1.97 3.21 1.89
14 4.33 2.13 4.09 2.19 3.31 1.89
IInd component
10 305 1.72 3.54 1.42 4.08 1.97
11 3.84 1.64 3.60 1.71 4.21 1.99
12 3.53 1.91 3.51 1.84 4.17 2.02
13 | 3.66 1.88 3.51 1.91 3.68 2.11
14 | 3.51 1.62 3.41 1.52 3.65 1.72
IIIrd component
10 4.08 | 217 3:55 1.79 3.40 1.82
11 421 | 2.03 3.57 1.82 3.10 1.70
12 417 | 197 | 358 1.75 3.08 1.81
13 3.68 | 1.89 3.37 1.99 3.19 2.00
14 3.65 | 191 3.47 1.79 3.21 1.82
|

icity of the bones and muscles there is no essential difference among the exam-
ined social groups. Between the fatness component serving for characterizing
the manifestation of endomorphy and the better social conditions a positive
relationship can be demonstrated, with the exception of the social groups
distinguished relying on the occupation of the fathers. The most obvious
explanation of this inconsistency and, at the same time also its resolution
should be sought for in the different nutritional habits of the physical and
intellectual workers.

Founded on the results of these monofactorial examinations, we can not
draw, of course, far-reaching conclusions, since the factors determining the
socio-economic status are also connected with each other. For a more complete
disclosure of the relationship between the physique and the socio-economie
factors an examination of the joint effect of these factors, a multifactorial
survey is needed.
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ON SOCIAL AND NATURAL FACTORS EXERTING
INFLUENCE ON MATURATION OF GIRLS

by G. FArkas

Department of Anthropology, Jézsef Attila University, Szeged, Hungary

Abstract: Analysing the menarche data of about, 50,000 Hungarian girls
showed that maturation is a function composed partly of biological and partly
of sociological factors. The observations concerned, however, in the first place,
changes in the median but the factors influencing it were not thoroughly examin-
ed. To draw clear-out conclusions is rather difficult as the observations were made
by different authors, between 1958 and 1978 and so the results are loaded with
the possible influence of acceleration, too. A representative investigation would
necessarily over the whole country and take into consideration all the possible
factors.

Key words: Menarche, social factors, natural factors.

Introduction

One of the most reliable indicators of the maturing of girls is the appearance
of the first menses that is menarche. The importance of this criterion is indi-
cated also by the fact that in the relevant literature, especially more recently
an increasing number of papers has been published dealing with this problem.
There is practically no country where researchers investigating children’s
growth have not touched the maturing of girls.

The investigations in Hungary were initiated by Prof. SEMMELWEIS, in
1860, who was among the first to establish the age at the first menses (DARANYI
1941). However, from this time on up to the end of the Second World War
there are only three papers to be found in the Hungarian anthropological
literature mentioning this phenomenon. Since 1948, but in particular since
1958, several publications have dealt with this question. As the relevant
Hungarian literature has been reviewed recently (EIBEN 1968), we dispense
with giving such details as number of cases, the year of sampling of data and
the medians found.

In this communication, our present knowledge about the age of girls at the
menarche will be summarized partly on the basis of these articles and partly
on the bases of our own investigations.

Up-to-date data on first menstruation of about 50,000 girls, between 10
and 18 years, were collected by several authors. It must be added, however,
that only parts of the country were involved in the sampling. On the Figure 1
one can see the places of the settlements from which our data had originated.
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Fig. 1. The places of the settlements in Hungary from which the menarche data had collected

The collection of data took place almost entirely using the technique of
status-quo. Probit analysis was employed by most of the authors to evaluate
the results.

Results and Discussion

Acceleration

According to an evaluation made in 1963, the menarche-median was 13,23
years in Hungary (BoTTYAN et al. 1963). This value, as compared to earlier
values (SEMMELWEIS; JANKOVICH 1941, VELI1956) is lower, but the comparison
is rendered difficult by the fact that the processing of the data was carried
out using different techniques. Anyway, investigations made since that time
prove that existence of acceleration also in this connection. This fact is support-
ed by observations made in Szeged (South Hungary) in the years 1958 —1959,
1961 and 1966—1967. According to these investigations the medians vary
from 13.2 to 12.73 year in the course of 8 years. which corresponds to an annual
decrease of 0.08—0.1 year in the last decade.

One reason, in the case of Hungarian girls, is the massive increase in the
standard of living over the last few years.

Succession of birth and age at menarche

Changes in the age at menarche might have genetical reasons. EIBEN
investigating 15,229 girls in Western Hungary found that within one family
the value of the menarche-median increases according to their numerical
position as siblings (EiBen 1972). This value was 12.96 year for first-borns,
13.26 year for fifth-borns and 13.44 year for eighth-borns.

Anyway, it is our impression that the older a girls among her siblings the
later she becomes adult. The median for third-borns corresponds to that of the
average Hungarian value.
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Family size and menarche-median

According to the above mentioned collection of data from West-Hungary
made by E1BEN (1972) the median parallel increases with family size, that is
the bigger the family the later the girls reach physiological maturity. In the
case of a family consisting only of two members, 50 per cent of the girls become
adult at the age of 12.99 year (a widow and one girl), the Hungarian average
median is exhibited by families with six members (13.21 years), this value
increases and even further, for instance, it is 13.5 years in families of 10 memb-
ers.

Anyway the Hungarian data support the observations of others showing a
positive correlation between family size and menarche median.

Occupation of parents and menarche-median

There is a further correlation between the occupation of parents and the
menarche-median of their daughters. This was established by analyzing the
observations made between 1958 and 1978 in a way that the parents were
divided according to the following categories:

a) manual or physical worker (industrial, agricultural, other),

b) brain worker or intellectual (higher and secondary school education
separately),

c) homemaker (in the case of mothers),

d) pensioned parents,

e) dead parents.

It is apparent that the menarche-median varies according to the occupation
of the parents (Table 1). A relationship seems to exist between the parent’s
education and the menarche median. In general, the daughters of manual
workers reach maturity later than those of the brain workers.

Table 1

The menarche-median of girls according to the occupation of their parents

The menarche median

(year) of girls according

to the occupation of their
father and/or mother

Parent’s occupation

Industrial manual worker 13.58 13.01
Agricultural manual worker ! 13.37 13.41
Other manual worker 13.16 13.29
Brain worker (university education) 12.92 12.81
Brain worker (secondary school ed.) 12.54 12.94
Pensioned 13.00 —

Dead pareat 13.17 —

Homemaker — 13.62

Settlement size and menarche

We compared the menarche-medians in settlements with a differing number
of inhabitants (Table 2). It is clear that the smaller a settlement is the later the
girls living there become adult.
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Table 2

The menarche-median of girls according to the size of settlements

Number of inhabitants on Menarche-median
the settlement (year)
Over 200,000 12.86
Between 100,000 and 200,000 12.95
Between 50,000 and 100,000 13.02
Between 10,000 and 50,000 13.11
Between 500 and 10,000 13.28

Altitude above the sea level and menarche

In Hungary there are no appreciable differences in altitude above sea level
in the different settlements. No direct investigations were carried out to estab-
lish whether there is a correlation between the two phenomena. However,
subsequent analysis of the preexisting data showed that there is still a corre-
lation of 959, probability between the menarche-median and the altitude
above sea level of the settlement. From the Table 3 it is probable that with
increasing altitudes the maturation of girls is delayed.

Table 3

The menarche-median of girls according to the altitude above the sea
level of settlements

Average altitude above the ‘ Méenarche-median

sea level of the settlement
(m) J (year)
239 13.35
119 13.06
104 12.87

Meteorological factors and menarche

The question, whether there is a correlation between meteorological data and
the menarche-median, was investigated in the case of 16 settlements. We
found the strongest correlation (r = —0.76) between the number of sunlight
hours and the menarche-median. The probability was over 99 per cent. The
correlation was negative: with an increasing number of sunlight hours the
menarche-median decreased. Comparable correlations were demonstrated for
the average temperature, for the average annual yearly precipitation (expressed
in the percentage of the average annual cloudy days), and even for the lowest
average precipitation. From these calculations the conclusion can be drawn
that in smaller geographical areas the physiological processes leading to the

maturation of girls respond to meteorological factors such as temperature and
illumination.
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Seasonal changes in menarche

Several data show that the first menses in 499, of the cases occurs in the
winter season (November, December, January, February). Thus roughly
50 per cent of the girls experience their first menses in winter while the other
50 per cent are distributed over the remaining two-thirds of the year. However,
the distribution is uneven also in this latter case as menarche these frequency
is higher in August, than in the other months. Superimposed on these seasonal
changes is the geographical effect. Taking all these factors together it can be
stated that there is a seasonality in the menarche the winter and summer
months being the most important determinants, while the spring and autumn
months are only secondary in importance.

Coincidency between the month of birth and month of menarche

The above-mentioned observations made on West Hungary the coincidency
is 11.46 per cent and the same is the case in other regions of the country.

These observations are in agreement with those made in other Central
European countries and suggest that the coincidence of the month of birth
and the menarche is a real, but at present not fully understood fact. Its prac-
tical importance is, however, great, especially in medical superintendency of
schools.

Correlation between physical development and the menarche

Data on the relationship between the physical development and the menarche
its acceleration have been published by VEL1 (1956). He compared data collect-
ed in 1947 and 1962 and from these a good correlation between the physical
and physiological development of girls of different ages is evident, and clear
that it is also an accelerating phenomenon (VELr 1968).

An increase is observable not only in average body height and body weight
in each age group, but also in the frequency of menstruating girls.
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ON THE QUESTION OF SECULAR ACCELERATION
IN JENA SCHOOL CHILDREN

by U. JAEGER

Institute of Anthropology and Human Genetics, Department of Developmental Anthropology,
Friedrich Schiller University, Jena, GDR

Abstract: The changes in the course of growing up and development in school-
children in Jena during the past hundred years followed up.

A statement may be made on the present level and the extent of acceleration
on the basis of examinations carried out in 1975 on children from Jena (nearly
1100 boys and girls in each case) 7 to 15 years of age.

Hereby changes in body height, body weight and menarcheal age conditioned
by acceleration since 11 years are especially examined.

The developmental differences between the schoolchildren of town and county
at present will be examined.

It will be made a statement about growth and developmental trends of some
body measures and proportions in children aged from 7—15 years.

Key words: Jena school children, body height, body weight, menarcheal age,
secular changes.

Introduction

Anthropological investigations of schoolchildren have been carried out in
Jena at more or less regular intervals from 1880 onwards. Therefore we have
at our disposal the longest investigation series of school-age children ever
made. Cross-sectional studies of schoolchildren were also initiated in various
German towns (Leipzig, Stuttgart, Augsburg, Hamburg, a. 0.) at the end of
the past century. Unfortunately these series were mostly interrupted in the
fifties or sixties of our century, and did not have the continuity of the studies
made on schoolchildren from Jena.

The first surveys in Jena and elsewhere essentially aimed at providing the
doctors with reference figures according to which an assessment of the particular
individual developmental and nutritional condition of children was possible.

But the range of characteristics of the investigation was restricted to a few
only (stature, weight; more seldom: width of chest). Although the mentioned
characteristics give quite a good insight into the growth and development
process changed by secular acceleration in children and adolescents, they do
not permit any statements to be made on possibly occurring proportional
shifts, earlier menarche or earlier onset of the 1st and in particular of the 2nd
dentition. The range of characteristics for the respective investigation program-
mes has been continuously extended in Jena from 1964 onwards (Table 1).
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Material and Methods

The results reported here are based on an investigation carried out by the
Institute of Anthropology and Human Genetics of the Friedrich-Schiller
University of Jena in 1975. In planning this investigation we felt that such a
comprehensive survey (some 1100 boys and girls each aged between 7 and
15 years were covered) which at any rate involves a high effort both in terms
of staff and time should not only include the clarification of a few individual
questions, but also the treatment of extensive complexes of subjects, as far as
possible. For this reason,

Table 1

Investigations of schoolchildren in Jena 1880 —1980

Number of characteristics
f Yea.r o‘: Number of probands o
FIPeCgerion metric ‘ morphological physiological functional
1880 1295 2(+3) — —_ —
1921 6186 8 — — —
1932/33 122—323 3* 3 = = .
| 104— 2059*
1944 { 4868 T 2 — —
(2259 852609 9)
1954/55 | 2110 5 = 1 ==
(1022 3; 1088 )
1964 | 2517 9 = 1 -
(1269 351248 %)
1975 [ 2115 50 29 1 —
L (10623;1053%) | |
| |
1980 ! 1057 \ 62 | 65 i § 4
| (54035 5179) i y
| |

* for each semi-annual group

— the examination of children from the Jena countryside was included in
the Jena investigation programme of 1975 to reveal possibly existing differences
between town and countryside;

— the anthropological investigation programme was considerably expanded
with regard to the individual parameters recorded as compared to former ones
(to altogether 30 metric, morphological and physiological data);

— the anthropological investigation was linked with a relatively comprehen-
sive one (50 characteristics) carried out by stomatologists (Department of
Orthopedic Stomatology of the Stomatological Clinic and Polyclinic of the
Friedrich-Schiller University of Jena) and being ancillary to the general
objective.

The principal aim of the material evaluation was to find out the age- and
sex-specific variability of the corresponding metric and morphological data
in children. It is also intended to use the values obtained as a basis for the
preparation of standard (norm) tables for our research area (Thuringia). The
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clarification of the present state of acceleration both in case of the individual
characteristics and in the proportions of the body and the influence of selected
factors on the development of the body we regarded as another task. Moreover,
questions of correlations of the characteristics which might play a role in the
diagnosis of diseases will be of interest. Some remarks on the secular accelera-
tion of selected dimensions of the body between 1880 and 1975 will be made in
the following.

Results and Discussion
Body height

For boys the acceleration-conditioned increase in the height of body between
1880 and 1975 is about 14.4 cm on an average (the average of all semi-annual

classes) (Table 2).
This means that the boys of 1975 aged between 7 and 14 are about 14.4 cm
taller than the pupils of 1880 of the same age, on an average. We speak of

Table 2

Overall differences in body height and body weight in Jena schoolchildren
aged between 7 and 14 years (1880/1975)

‘ Boys Girls
Age . SR - o =} e
(ye;;rs) | Body height Body weight Body height | Body weight
(em) (kg) (em) (kg)
|
7 13.4 } 6.6 i 11.7 4.9
1.5 13.5 J 5.9 10.9 4.8
8 135 | 53 | 127 6.0
8.5 13.4 6.5 “ 11.5 6.3
9 14.1 6.8 | 13.1 6.4
9.5 12.7 5:5 13.2 6.5
10 13.2 5.0 \ 13.2 8.1
10.5 11.3 6.8 ‘ 13.1 7.4
11 14.2 8.5 13.9 8.3
11.5 13.4 7.6 14.0 L
12 12.5 9.9 16.1 12.8
12.5 15.9 10.9 13.7 10.3
13 17.9 14.0 15.6 12.3
13.5 172.7 12.4 10.4 10.7
14 19.7 14.6 14.7 11.3
Overall difference 14.4 em 8.4 kg 13.2 em 8.4 kg

‘about 14.4 cm’ intentionally as the results published for 1880 to 1932/33 are
based on an age classification of the boys under test (n minus 6 months)
that differs from the one used for the subsequent studies (n--3 months)
and consequently an exact statement cannot be made. Starting from this
overall period of time, the mean height of body increases by 1.5 cm on an
average within 10 years in case of boys (minimum: 1.2 em for those aged 10.5;
maximum: 2.1 cm for those aged 14).
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Considering the mean difference in body height calculated for all semi-
annual classes together between 2 investigations in immediate succession
(likewise converted to decades), this (Table 3) ranges between 0.6 cm (1932—
1944) and 3.0 cm (1921—1932). The medium 2.8 cm increase in body height
observed in the past eleven years (1964 —1975) suggests an increased accelera-
tion in Jena schoolchildren and among other things conforms with the result
of the Brunswick longitudinal-section studies made by KurTH and MAy

1977).
\ Thg mean semi-annual increase in height of body (Table 4) ranges between
2.1 ecm (1921) and 2.7 cm (1975) for boys — 2.44 cm on an average.

Table 3

Mean differences in body height in Jena schoolchildren aged between
7 and 14 years

Year of 1880/1921 ‘ 1921/1932 ' 1932/1944 ’ 1944/1954 ‘ 1954/1964 1964/1975
investigation cm cm cm cm cm cm
Boys 4.7 3.0 ‘ 0.6 1.2 l 1.1 ’ 2.8

(1.2)
Girls 3.9 2.9 —0.6 2.4 Lo | 2.7
(1.0) ’ <
l ]
Table 4

Mean semi-annual increases in body height and body weight in Jena schoolchildren
aged between 7 and 14 years

Year of | 1880 1921 | 1932 ’ o4 | 1954 1964 1975
investigation |
‘ |
Boys | |
Body height 2,2 cm 2,1 cm 2,5em | 2,4 cm 26cm | 2,6 cm 2,7 cm
Body weight | lLlkg 12kg | L7kg = likg } 17kg | 17kg | 17kg
Girls I . | |
Body height | 25cm 2.5 cm 2.6cm | 2.6 cm 2.5 cm 2.6 cm 2.7 cm
Body weight 1.4 kg 1.6 kg | 18kg | 1l.6kg ‘ 1.8 kg 1.9 kg 1.8 kg
|
I !

Taking the last mentioned value and the overall body height difference
between 1880 and 1975 (approximately 14.4 cm) as a basis for an assertion
of the state of development of the body height, it can he stated that the boys
of 1975 reach the values of body height of the pupils of the same age of 1880
roughly three years earlier on an average (14.4 : 2.44). The variation width
of this developmental acceleration of the body height ranges between 2 years,
3 months (in case of 10.5-year-olds) and abt. 4 years (in case of l4-year-olds).
To find out in which age stage of the infantile ontogenesis the obvious devel-
opmental advance in the past 95 years occurred, it is helpful to compare the
mean values of the body height of 7-year-olds (as the youngest age class studied)
and of the 14-year-olds (as the eldest age class studied) of 1880 and 1975 each.
It can be seen that the mean differences in body height of the 7-year-olds of
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the mentioned years of investigation are 13.4 cm and those of the 14-year-
olds 19.7 cm (Table 2). This means that the differences already existing in the
initial group (7 years) only increase by 6.3 cm (= 329%)) in the span of age
between 7 and 14 years, whereas 689, of the difference in body height are al-
ready reached below the age of 7.

This indicates that the secular increase in body height observed over the
past 100 years must have essentially taken place before the 7th year of age
(about two thirds according to our results) and is in accordance with the results
obtained by other authors (OerwmIsca 1970, WALTER 1978, KNUussMANN 1980).

The body heights of the schoolgirls of 1880 and 1975 calculated for all semi-,
annual classes differ by altogether 13.2 ¢m approximately on an average
(Table 2), corresponding to an about 1.4 cm increase of the values of body
height (minimum: 1.1 c¢m in case of 13.5-year-olds; maximum: 1.7 e¢m in
case of 12-year-olds) within a 10-year interval. Considering the overall differ-
ences between 2 consecutive series (Table 3) on the other hand, these range
between minus 0.6 cm (1932--1944) and plus 2.9 cm (1921—1932) at the
respective time intervals.

The average semi-annual increase in body height (Table 4) ranges between
2.4 cm (1921) and 2.7 em (1975) in girls from Jena — mean 2.56 cm. Using
the last mentioned value and the overall mean difference of body height for
schoolgirls of age 7—14 years between 1880 and 1975 (approximately 13.2 ¢m)
as a basis to give information on the developmental acceleration, it can be
said that the schoolgirls of 1975 are ahead of the girls of 1880 of the same age
by 2 years, 7 months as to their development of body height (minimum:
2 years; maximum: abt. 3 years, 1 month).

The essential increase in body height due to acceleration in girls is found
at the age below 7 years (abt. 809,), this is similar to what we have already
noted for the boys. The remaining 209, of the overall difference are added up
to the age of 14.

According to the investigation results of the body height it can be said
that a further increase due to acceleration can be detected. This increase has
still grown in intensity in our region, compared to most of the former studies

of schoolchildren (Table 3 and 6).

Body weight

The increase in weight both for boys and girls between 1880 and 1975 amounts
to about 8.4 kg on the total average (Table 2), this means about 0.9 kg
converted to one decade.

A mean of 1.5 kg (minimum: 1.1 kg 1880; maximum: 1.7 kg 1932, 1954,
1964, 1975) was calculated from all 7 investigations made for the average semi-
annual increase of body weight in boys (Table 4). Starting from the overall
difference (8.4 kg) between 1880 and 1975 and the average semi-annual increase
in weight (1.5 kg), this denotes that the boys of 1975 reach the values of body
weight of pupils of the same age of 1880 about 2 years, 9 months earlier, on
an average (minimum: 1 year, 7 months in case of 10-year-olds; maximum:
4 years, 8 months in case of 14-year-olds). Unlike the body height where the
increase due to acceleration substantially takes place before the age of 7,
the secular rise of the body weight is more intensely (about 559,) shifted to-
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Table 5

Mean differences in body weight in Jena schoolchildren aged between
7 and 14 years

1932/1944 ]

Year of 1880/1921 19211932 | 1944/1954 1954/1964 1964/1975
investigation kg kg l kg [ kg kg kg
|
Boys 2.2 2.3 ‘ —0.7 { 1.1 I 0.7 1.9
(0.6) [ ‘ ‘
Girls 2.6 21 | —13 2.4 0.7 1.0
0.7) | ’ 1
Table 6

Acceleration of “Body weight- and Body height-age”

Average differences Acceleration of ‘“Body weight- and Body height-age™
d i 2 d ?
1. Body height
1880—1975 14.4 em 13.2 em abt. 3 years, abt. 2 years,
- 7 months
1964—1975 2.8 cm 2.7 ecm abt. — . abt. — "
6 months 6 months
2. Body weight
1880—1975 8.4 kg 8.4 kg abt. 2 years, abt. 2 years,
10 months 6 months
1964—1975 1.9 kg 1.0 kg abt. — . abt. — 3
7 months | 3 months

wards the age stages between 7 and 14 years (essentially between 11 and 14
years).

The mean semi-annual increase for the entire period of 95 years in girls
is 1.69 kg (Table 4). According to this figure, in 1975 the schoolgirls reach the
values of body weight of the 1880 girls of the same age earlier by roughly 2
years, 6 months, on an average (minimum: 1 year, 4 months in case of 7.5-
year-olds; maximum: 3 years, 8 months in case of 12-year-olds).

The increase in body weight connected with the acceleration in the age
classes between 7 and 14 is also stronger in the girls (about 579) as compared
to the period between 0 and 7 years (Table 5). In allit can be stated that the
acceleration of the body weight increased in the past 11 years compared to
most of the other time intervals. However, the body weight did not increase
to the extent of that of the body height as it is expressed in the increase in
body weight (kg) per centimetre of body height increase (boys: 1 em: 0.7 kg;
girls: 1 em: 0.4 kg) (Table 6).:

Chest breadth

Apart from the body height and body weight we also have at our disposal
the means of the width of chest of Jena boys of age 7 to 14 years from 1880.
Since the data of girls are incomplete (merely the 7 to 9.5-year-olds were exam-
ined in 1880), they will not be compared here with the values from 1975. For
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that reason we restrict our statement to the mean chest widths of boys. This
characteristic was recorded and evaluated in altogether 5 investigations of
schoolboys from Jena between 1880 and 1975 (1880, 1921, 1932/33, 1954,
and 1975).

The chest widths in boys calculated for all semi-annual classes of 1880 and
1975 differ by altogether 3.8 cm on an average, corresponding to a mean
0.4 cm increase of the width of chest values per decade. On the one hand this
means (starting from the above mentioned total differences) that the secular
acceleration does not make itself felt as strongly as this happens for body
height and weight. On the other hand, also the relative differences, for example
6.09%, for the width of chest in the male sex (between 1880 and 1975) are clearly
below the percentage increases for body height (11.29,) and weight (31.0%,).

The average semi-annual differences amount to 1.06 cm of all studies.
Taking this figure and the total difference (3.8 cm) as a basis, this means that
the 1975 boys on an average reach the values of chest width of the 1880 boys
of the same age earlier by about 1 year, 9 months. What is striking in our
results is that the means of 1975 are below those of 1954 in the majority of age
classes, that is to say the width of chest declined both in boys (mean: -0.4 cm)
and girls (mean: -0.8 ¢cm) in the past 20 years.

This fact and the proof that the width of chest is not subjected to secular
acceleration to the same degree as the other discussed dimensions of the body
are suggesting that children and adolescents nowadays are slimmer than those
of former times.

We hope to be able to make a contribution to the influence of acceleration
on various dimensions of the body and the related proportional shifts by the
evaluation of other characteristics. This could close part of the gap in our
knowledge because according to KnussMaNN (1980) it is still unclear today
whether and to what extent all dimensions of the body undergo secular accel-
eration.

Menarche

As this characteristic was not included in former studies of schoolchildren
in Jena, only the results of the 1954 investigation for the occurrence of men-
arche are available for comparison. While the mean menarcheal age was still
15.49 years (WINTER 1962) in Germany at the beginning of this century, GRIMM
(1966) could indicate a mean menarcheal age of 14.5 years for his studies made
in Halle between 1947 and 1948. The investigations carried out in Jena in
1954 revealed a mean menarcheal age of 13 years, 6.5 months. A mean menar-
cheal age of 12 years, 8 months was calculated for the 1975 questioning of girls.
The mean menarcheal age of 12 years, 3 months indicated by RicaTer (1976)
for Gorlitz is not yet reached by our data, but this among other things may
be attributable to the different recording of this characteristic. While RicHTER
undertakes longitudinal-section studies — i.e. questioning of the girls being
possible immediately after the occurrence of menarche — the retrospective
method we used is liable to certain error sources (e.g. girls whose answers
were not precise).

The earlier menarcheal age is substantially due also to a decline of the por-
tion of late menstruating girls (also cf. WINTER 1962, a. o.).
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Summary

To summarize it is noted again that acceleration of growth and development
goes on in our region. The investigation results of body height and (with
restrictions) body weight permit the conclusion that the intensity of increase
due to acceleration has still grown compared to most of the former investiga-
tions of schoolchildren undertaken in our region of research (Thuringia). The
described development of the width of chest can possibly interpreted in this
direction, but this requires the inclusion of other characteristics to confirm it.
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PHYSICAL FITNESS

AS RELATED TO BIOLOGICAL MATURITY

by G. BEUNEN, J. Simons, M. OsTyN, R. RENsoN and D. VAN GERVEN

Study Centre of the Physical Development, Institute of Physical Education, K.U. Leuven,

Heverlee, Belgium

Abstract: In the present overiew the relative importance of skeletal maturity in
explaining body measurements and motor fitness components is reported.

The data result from the “Leuven Growth Study of Belgium Boys’ as well as
from pilot-studies of the “Leuven Growth Study of Flemish girls”. The im-
portance of skeletal maturity in explaining body measurement and motor fitness
results was investigated by means of regression analyses and comparisons be-
tween maturity groups. In girls maturity groupings were also made according to
the age at menarche.

In boys the relative importance of skeletal maturity reaches a maximum at
14—15 years and a fairly high percentage in body dimensions (4 50%, for sta-
ture) is explained by skeletal age. For the motor fitness components the interac-
tion of chronological age and skeletal age as such or in combination with height
and/or weight have the highest predictive value although the explained variance
is rather low ranging from 0%, to 179, except for static strength for which
the explained variance ranged from 339, to 389,.

Skeletaly more mature and average maturing girls of 12 through 14 years have
larger body dimensions than retarded girls. For the motor fitness components no
clear differences were found except for static strength for which more mature girls
obtained better results than the retarded girls. The observed differences between
pre- and postmenarcheal 11 to 13 year old girls are in the same direction as the
maturity-performance relationships for boys.

However, with increasing age these relationships are somewhat reversed re-
sulting in a better performance for late maturing girls at ages 16—18 years.

Key words: Physical fitness, biological maturity, “Leuven Growth Study of
Belgian Boys”, “Leuven Growth Study of Flemish Girls”, body measurements,
motor fitness, skeletal age, menarche.

Introduction

Before going into detail of the relationship between different aspects of

physical fitness and biological maturity it seems indicated to define more
precisely what is meant by physical fitness and biological maturity.

Let us first consider the definition of biological maturity. Already in 1908

CrAMPTON observed that the chronological age does not represent truthfully
how far an individual has progressed along its road to biological adulthood.
According to TANNER (1962) there are mainly four systems in use to assign

a

developmental age; these are:
— sexual characteristics

— morphological characteristics
— dental development

— skeletal development
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In the present account we will not consider the different techniques presently
used to estimate these biological maturity criteria. Overviews of the different
techniques currently used are given by DEmIrJIAN (1978), MARsHALL (1978),
and RocrE (1978).

As was clearly shown by MARSHALL (1974) and further illuminated in an
overview by MarLiNa (1978), no single maturation system provides a complete
description of the growth and the maturation during adolescence but the somat-
ic, sexual and skeletal indices of growth and maturation are sufficiently interre-
lated to indicate the developmental level of a group of children or populations.

Furthermore, DEMIRJIAN (1978), after reviewing the relationship between
dental emergence or calcification and other maturity criteria, concluded that
dental maturation is substantially independent from the other criteria. Although
different systems are in use, and are to some extent independent of each other,
several authors (see e.g. MARSHALL 1977, TANNER 1978) agree that the devel-
opment of the skeleton provides one of the most useful indices of maturity.

Secondly the concept of physical fitness will be discussed. Definitions of
physical fitness can be found in textbooks on measurement and evaluation
in physical education (CLArRkE 1976, Cureron 1947, LArson and Yocom
1951, Sarrir 1973). According to SAFRIT (1973) two definitions seem to be
most commonly used. From a medical point of view, physical fitness is defined
as the capacity to adapt and recover from strenuous exercise, in other words
cardio-respiratory fitness. A more general definition considers physical fitness
as: “The ability to carry out daily tasks with vigor and alertness, without
undue fatigue, and with ample energy to engage leisure time pursuits and to
meet the above average physical stresses encountered in emergency situations
(Anon, 1979). This definition has now been endorsed by the American Acad-
emy of Physical Education, and is a somewhat modified version of the defini-
tion proposed by CLARKE (1976, p. 12).

In the LEUVEN GROWTH STUDIES on Belgian boys (OsTYN, Simons,
BEUNEN, RENsoN, and VAN GERVEN 1980) and on Flemish girls (BEUNEN,
Simons, Ostyn, RENSON, VAN GERVEN, CLAESSENS, VANREUSEL, CoLLA and
SCHUEREMANS 1980) we interpreted physical fitness in this broad sense and

Table 1

The basic dimensions of motor fitness in boys and girls and the selected tests for the
Leuven growth study on Belgian boys and on Flemish girls

Basic dimensions Test Boys® study ‘ Test Girls’ study
Eye-hand coordination Stick balance ’ —
Balance — | Flamingo balance
Flexibility Sit and reach Sit and reach
Speed of limb movement Plate tapping Plate tapping
Running speed Shuttle run Shuttle run
Static strength Arm pull Arm pull
Explosive strength Vertical jump Vertical jump
Functional strength Bent arm hang Bent arm hang
Trunk strength Leg lifts Leg lifts
Endurance 1’ step test 1’ step test

500 m schuttle run
Bicycle ergometer test
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for this reason body measurements, body type and biological maturation
were measured together with a battery of motor fitness components and sport
participation. In most studies on motor fitness the total concept is broken
down into subcomponents. In the above mentioned studies the basic dimen-
sions of the motor fitness domain of growing boys and girls could be iden-
tified more accurately through factor-analyses of the results of each age
group between 12 and 19 years (Simons, BEUNEN, OsTtyN, RENsoN, SwALus,
VAN GerRVEN, WiLLEMs 1969, Simons, OsTYN, BEUNEN, RENsON, VAN GER-
VEN 1978).

In Table 1 the extracted factors together with the tests measured in the study
on Belgian boys and on Flemish girls are given.
With regard to the relationship between skeletal maturity and physical fitness
we will concentrate on the relationship in boys starting from the boys’ study
although some preliminary results will be presented on the relationship in
girls based on a few pilot studies.

Material and Methods

The boys’ study is a mixed longitudinal study of the physical fitness of
Belgian school boys (OsTYN, SimonNs, BEUNEN, RENsON, and VAN GERVEN
1980). This growth study consisted of a six-year longitudinal and cross-sec-
tional study of a representative sample of Belgian school boys aged 12-- to
19-4-. The testing program started in 1969 and ended in 1974. A total of
21,052 examinations were made. Each year between 2500 and 4500 boys of
one secondary school grade were tested beginning with the first grade. There-
fore a stratified sample of schools was randomly selected taking into ac-
count the following factors:

— language group: French or Flemish speaking

— school affiliation: private (Catholic) or state schools

— type of schooling: vocational, technical schooling or humanities

— geographical distribution of the school population per province.

In each school a random sample consisting of entire classes was selected and
all the boys in each class were examined. The same schools were studied
throughout, which resulted in a combined longitudinal and cross-sectional
study. This design, in which several birth cohorts are followed for several
years with overlapping intervals, is recommended by Scmaie (1965) and
vAN'T Hor, WELs and KowALSKI (1979) as the most efficient design for a de-
velopmental study.

In Table 2 the number of boys examined is reported classified according to
the measuring period and the number of examinations. This table shows that
39% (5576) of the boys were measured twice or more with a mean of 2.2 obser-
vations. 587 boys were followed for six years, 1063 boys were followed for five
years etc.

There was a considerable amount of drop-outs due to the design of the study
although this drop-out was not selective over the whole study (OsTyN, SiMoONs,
BeuneN, RENsoN, and VAN GERVEN, 1980). All measurements were made
each year during the same period from January till March with nearly exact
yearly intervals. Seasonal effects on growth and development were thus limited
to a minimum.
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Table 2
Number of boys enrolled in the Leuven growth study of Belgian boys

Number of examinations

Measuring period |~
' ! 2 i : ’ 4 { 5 6
1969 ‘ 4282 ! i
1970 | 1235 2921 | :
1971 1214 832 | 1863 |
1972 | 1049 727 | 529 | 1177 |
1973 | 699 674 | 379 | 366 | 783
1974 | 312 422 | 182 | 239 280 | 587
Total | 8791 5576 3253 i 1782 { 1063 | 587 21052

Seventeen anthropometric measures and nine motor ability tests were
administered, three standard photographs were taken to determine the somato-
type and an X-ray of the left hand and wrist to estimate the skeletal develop-
ment. Furthermore a standardized questionnaire was designed to evaluate
sports participation and socio-cultural background of the subjects and their
parents. All questionnaires were filled in by the parents and checked by inter-
view with the boys. The entire testing programme was administered to each
boy at each measuring period. The tests and measurements were taken by
two teams of ten well-trained instructors, under the permanent supervision
of the same research assistants who trained and accompanied that team
throughout the entire study. Each school was visited twice at an interval of
one week.

As already mentioned, a valid and reliable motor test battery was selected
for boys of these age levels.

Skeletal maturity was assessed according to the methods of TANNER and
WaitenoUuse (TANNER and WHITEHOUSE 1959, TANNER, WHITEHOUSE and
Heavry 1962, TANNER, WHITEHOUSE, MARSHALL, HEALY and GOLDSTEIN
1975). All assessments were made by the same observer (G.B.). High intra-
observer reliability (0.98) was obtained between two independent assessments
(BEUNEN 1970) and no systematic difference between the means was observed.
Furthermore a very good agreement was noted between the assessments made
by this observer (G.B.) and the assessments made by experts in the method
(R. H. Whitehouse and N. Cameron) (BEUNEN and CamMERON 1980).

The data in the two girls’ studies are taken from two cross sectional samples
of schools in Leuven.

The first sample consisted of 450 girls 12 through 16. Besides our own motor
fitness test battery also the motor fitness test proposed by the International
Committee on Standardisation of Physical Fitness Tests (LARsoN and Yocom
1951) were administered together with 27 anthropometric measurements.
Skeletal age was also assessed according to the TW1 method by the same ob-
server (G.B.). For a more detailed description of this study see BEUNEN,
OstYN, RENSON, SiMons and VAN GERVEN (1976). In the second sample 398
girls aged 11 through 18 were examined. Besides motor fitness tests age at
menarche was recorded by means of the status quo method.
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Results and Discussion

A. PHYSICAL FITNESS — SKELETAL MATURITY RELATION-
SHIPS IN BOYS (based on publications by BEeuUNEN, Ostyn, RENSsON,
Simons, SwaLus, and VAN GERVEN 1974, BEUNEN, OstYN, RENsON, SIMONS,
and VAN GErRVEN 1978, BEUNEN, OsTYN, SitmonNs, VAN GERVEN, SwALUS, and
De BueL 1978, BEuNEN, OsTYN, RENsoN, Simons, and VAN GErvVEN 1979,
BeuNEN, OstyN, Simons, RENsoN, and vAN GERVEN 1981). In this overview
we will consider the following questions:

— what are the age-specific relationships between skeletal maturity and
physical fitness during adolescence and

— is there an evolution in the relationship?

— what part of the variability in physical fitness is accounted for by
chronological age, skeletal age and for motor fitness also by size?

For all these relationships we will only consider the cross sectional analysis.

I. Age specific relationships and evolution in these relationships

In a first analysis correlations were calculated between skeletal age and
physical fitness results at each age level. Moreover, comparisons were made
between the mean results of boys of the same age but of varying degree of
skeletal maturation.

Body measurements

All body measurements are fairly closely related to skeletal age (Table 3).
The highest correlations are found for linear dimensions and the lowest for
skinfolds. From 12 to 14 the correlations are fairly similar or increase; there-
after a significant decrease occurs first in weight, linear dimensions and
bone breadth dimensions, thereafter for the other dimensions.

Motor fitness

For motor fitness results only static strength (arm pull) correlates fairly
high with skeletal age at all age levels. At 13 and more clearly at 14 all motor
tests are positively related to skeletal maturity. Only for eye-hand coordina-
tion (stick balance) and pulse rate at rest no significant correlations are found,
and a slight negative correlation exists with pulse rate after exercise.

For static strength (arm pull) and explosive strength (vertical jump) the
highest correlations are found at 14 to 15 years, thereafter the correlations
decrease. For the other motor fitness components the correlations increase from
12 through 14 whereafter they remain unchanged.

I1. Percentage of variability in physical fitness accounted for by skeletal age,
chronological age and size

To answer this question two separate studies were undertaken. In the first
study the relative contribution of skeletal age and chronological age was
investigated in homogeneous age groups. Within each chronological age group
first order partial correlations have been calculated between skeletal age and
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Table 3

Correlation coefficients between skeletal age, structural measures and motor fitness
components at different age levels

Test 12 years ! 13 years 14 years 15 years 16 years

Weight 0.573 0.615 0.650* 0.627* 0.524*
Height 0.603 0.676* 0.702* 0.621* 0.405*
Sitting height 0.521 0.664* 0.728* 0.692* 0.577*
Biacromial width 0.481 0.547 0.633* 0.631 0.472*
Chest width 0.404 0.469 | 0.544* 0.561 0.462*
Bicond. humerus 0.520 0.594* 0.514* 0.470* 0.254*
Bicond. femur 0.477 0.464 0.433 0.320* 0.123*
Chest circumference

insp. 0.486 0.559* 0.622* 0.624 0.517*
Chest circumference

exp. 0.478 0.510 0.592* 0.605 0.510*
Thigh circumference 0.464 0.434 0.497* 0.505 0.458*
Calf circumference 0.507 0.503 0.505 0.487 0.366*
Upper arm circum-

ference 0.396 0.454 0.524* 0.539 0.495*
Supra iliac skinfold 0.277 0.297 0.344 0.362 0.366
Subscap. skinfold 0.280 0.257 0.316* 0.332 0.373
Triceps skinfold 0.134 0.077 —* — 0.042
Calf skinfold 0.195 0.118 0.116 —* —0.062*
Stick balance — — — — -
Plate tapping — 0.151 0.214* 0.178 0.167
Sit and reach — 0.055 0.158* | 0.190 0.145
Vertical jump — 0.196* 0.319* | 0.379* 0.321*
Arm pull 0.430 0.553* 0.652* 0.632 0.512*
Leg lifts —0.149 —0.118 0.039* 0.132* 0.188*
Bent arm hang —0.189 —0.137 —* 0.145 0.132
Shuttle run A — — 0.128* 0.122 0.093
Pulse rate R.A | - — | — 0.039 —
Pulse rate A.A —0.103 —0.105 —0.077 —0.045 —0.082

Key: A: Sign reversed, indicating a poorer performance for an older skeletal age,
—: Correlation not significant different from zero,

*: Significant difference at 5% level between correlations of adjacent age levels after transformation into Fisher Z’-
scores,

Coefficients in italics indicate a significant lower correlation in the older age group in comparison with the adjacent younger
age group (after BEUNEN— OSTYN — SIMONS — VAN GERVEN— SwALUS —DE BeuL 1978).

the physical fitness results with chronological age partialed out and within
each skeletal age group first order partial correlations have been calculated
between chronological age and the physical fitness variables with skeletal
age partialed out.

Since the results are fairly similar at all age levels only the partial correla-
tions for boys of 13 (chronological or skeletal age) will be discussed.

Height, weight and static strength (arm pull) are highly related to skeletal
age (Table 4). Relationships with other motor fitness components are low
but differ significantly from zero, except for eye-hand coordination (stick
balance) and speed (shuttle run). Trunk strength (leg lifts) and functional
strength (bent arm hang) are negatively correlated with skeletal age at this
age, although at 14 or 15 a positive relationship is found. Chronological age
has a slight negative relationship to weight and no correlation with height.
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Table 4

First order partial correlations between skeletal age (SA), chronological (CA), and
physical fitness components. Data for thirteen-year-old boys

TSA-Var.CA ‘ TCA-Var.BA

Height 0.633 | —
Weight 0.604 —0.086
Stick balance — 0.126
Plate tapping 0.096 0.265
Sit and reach - 0.063
Vertical jump 0.155 0.101
Arm pull 0.526 0.054
Leg lifts —0.122 0.100
Flexed arm hang —0.134 0.137
Shuttle run — —0.079
N 2162 1574
|

— partial correlation not significantly different from zero (after BEUNEN - OsTYN — RENSON — SIMONs — VAN GERVEN 1978).

Of the motor fitness items, the lowest partial correlation is found for static
strength (arm pull). For the other tests the correlations are somewhat higher,
especially for speed of limb movement (plate tapping).

In a second analysis stepwise multiple regression equations were derived
with chronological age and skeletal age as the independent variables for body
measures and with chronological age, skeletal age, height and weight, and
interaction terms as the independent variables for the motor ability tests.
The interactions between the variables were calculated by the product of these
variables. The proportion of the variance accounted for by each of the in-
dependent variables was calculated by the product of the partial beta coefficient
and the zero-order correlation.

Body mesurements

Within each age group only one or two percent of the total variance in body
dimensions is explained by chronological age. For most measurements the
explained variance is not significantly different from zero. Skeletal age accounts
for a larger percentage of most body dimensions. A maximum is reached at
14 or 15 years, after which a rapid decline in the explained variance is observed.
At the age of 18 only 0—119, of the variance is still accounted for (Table 5).

Motor fitness

In the age range 12 to 18 years eye-hand coordination (stick balance) is
not related to any of the independent variables.

Only a very small percentage (0—39,) of the total variance in running speed
(shuttle run) is explained by the variables considered herein. The same holds
true for pulse rate at rest and after exercise. For speed of limb movement
(plate tapping) and flexibility (sit and reach) the explained variance is low
varying from 1 to 79%,. The percentage of variance accounted for remains fairly
constant for trunk strength (leg lifts) at 8 —99. For explosive strength (verti-
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cal jump) and functional strength (bent arm hang) a still higher proportion
is explained 4—179,, but the highest predictive value is found for static
strength (arm pull). The coefficient of determination increases from 369, at
12 years to 58%, at 14 years and decreases to 309, at 18 years. From the analysis
it appeared that the interaction between chronological age and skeletal age
as such or in combination with height and/or weight explained the largest
portion of the total variance for most of the motor fitness components (Table
6).
) Table 5

Explained variance (8 X 1) of structural measures accounted for by skeletal age (TW2)

i Explained Variance

Body dimensions
* 1215 years 16—19 years

—0.41 0.03—0.25
—0.49 ns—0.14
—0.52 0.02—0.29
—0.38 0.03—0.18
—0.35 ns—0.04

Body weight 34
35
30
20
18

.08—0.25 ns—0.01
25
24
21
23
17

Stature '
Sitting height \
Biacromial diameter ‘
Bicondylar humerus

Bicondylar femur

Chest circumference inspiration

Chest circumference expiration {
Thigh circumference

Calf circumference i
Upper arm circumference contracted |
Supra-iliac skinfold |
Subscapular skinfold [
Triceps skinfold i
Calf skinfold
Reaching height ‘

—0.38 0.03—0.25
—0.36 0.03—0.24
—0.25 0.03—0.20
—0.28 0.04—0.13
—0.28 0.04—0.23
.09—0.14 0.02—0.13
.07—0.12 0.03—0.15
ns—0.03 ns—0.00
.00—0.04 ns—0.00
.32—0.46 ns—0.12

ns: partial regression coefficient not significantly different from zero (x = 0.01). Adapted after BEUNEN—OsTYN —
Smmons — RENsoN — VAN GERVEN (1981).

Table 6

Explained variance of motor fitness components

R? range Most important indepen-
Test 12—18 years dent variables
Stick balance ns—0.02 | CA
Plate tapping 0.01—0.07 | CAXSAXHT
Sit and reach 0.01—0.03 | HT; CAxSA
Vertical jump 0.04—0.17 | CAXSAXHT
Arm pull 0.30—0.58 | CAXHT X WT; CAXSAXHT X WT;
SAXWT; CAXSAXWT
Leg lifts 0.06—0.09 | HT
Bent arm hang 0.09—0.16 | WT
Shuttle run ns—0.03 | CAXSA
Pulse rate at rest ns—0.01 | WT
Pulse rate recovery ns—0.04 | WT; SAXWT

R%  coefficient of determination; ns: R? not significantly (x = 0.01) different from zero; CA: chronological age; SA: skel-
etal age; HT: height — WT: weight; CA x SA: interaction term chronological age and skeletal age. Adapted after BEUNEN —
OsTYN— StmoNs — RENsOoN— VAN GERVEN (1981).
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B. PHYSICAL FITNESS — MATURITY RELATIONSHIPS IN GIRLS
(based on publications by BEUNEN, OstYN, RENsonN, Simons, and Van
GERVEN 1976, BEuNEN, DE BeuL, OstYN, RENSON, Simons and VAN GER-

VEN~ 1978).

Here we will consider the following questions:
— what are the relationships between skeletal maturity and physical fitness
in adolescent girls and do they change with age?
— what are the relationships between sexual development (age at menarche)

and physical fitness and do they change with age?

Table 7

Correlation coefficients between skeletal age, body measurements and motor tests?

Age 12

Age 13

Age 14

Age 15

Age 16

N =176 N=129 N=94 N—86 N=36
skel. skel. skel. skel. skel.
age age age age age

Height 0.508 0.566 - ‘ — —
Reaching height 0.482 0.555 — | — —
Sitting height 0.641 0.618 0.381 | — —
Leg length — 0.391 - ; - —
Weight 0.367 0.537 0.480 | — —
Bicond. humerus — = = [ —~ =
Bicond. femur — 0.359 — i — —
Bimal. ankle — 0.378 — — —
Shoulder width — 0.334 — = -
Hip width 0.435 0.455 0.517 — —
Chest width 0.364 0.333 — — —
Chest depth insp. 0.393 0.316 0.338 — =
Chest depth exp. 0.390 0.379 0.342 — —
Chest depth - — — - =
Chest girth insp. 0.488 0.501 0.446 0.289 -
Chest girth exp. 0.477 0.517 0.452 0.313 —
Chest ampliation — — —= — —
Abdominal girth — 0.440 — - —
Hip girth 0.579 0.599 0.462 0.319 —
Thigh girth 0.397 —~ 0.367 0.355 0.506
Calf girth 0.475 0.526 0.416 0.351 —
Upper arm girth flexed — 0.361 0.347 0.295 —
Upper arm girth ext. — 0.315 0.415 0.306 —
Sub-iliac skinfold — 0.272 0.275 — —
Sub-scapular skinfold — 0.304 0.282 — —
Upper arm skinfold - - = — —
Sum three skinfolds — 0.262 0.315 — —
Vertical jump — = = — —
Sit and reach — — — = =
Leg lifts — - — ~ =
Shuttle run - — — = —
Plate tapping - — - — —
Arm pull 0.348 0.334 0.281 0.278 —
Bent arm hang —0.419 - = — =
Dodge run — — — — =

— correlation not significant (« = 0.01) different from zero.

Adapted after BEUNEN—OsSTYN—RENSON—SiMoNSs— VAN GERVEN (1976).
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I. Skeletal age — physical fitness relationships

The skeletal age — physical fitness relationships will be treated first. From
Table 7 it appears that the highest relationships are found between skeletal
age and linear dimensions. Also for most breadth and girth measurements
significant correlations are found. For hip width e.g. correlations between
.44 and .52 are found for girls 12 through 14. The correlations for skinfolds
are low and just significantly different from zero. Starting at 13 all correlations
become smaller with increasing age and vanish at 15 to 16 years. For motor
fitness only static strength (arm pull) is positively related to skeletal age from
12 to 15 years. At 12 a negative correlation is found for functional strength
(bent arm hang). This can be explained by the negative influence of weight
for this test (correlation between weight and bent arm hang equals r = —.432).
For the other factors no significant correlations are found.

II. Sexual maturity — physical fitness relationships

In order to investigate the physical fitness-sexual maturity relationships,
a sample of 398 girls was subdivided into maturity categories according to the
age of first menstruation.

In Tables 8 and 9, the significant differences that were found between the
maturity categories in each age group are indicated. For girls between 11 and,
13 years, postmenarcheal girls were taller and heavier and obtained better
results for static strength (arm pull and hand grip) and equilibrium (balance
test). Only slight differences occurred between the three maturity groups of
14 through 15 year-old girls. These differences were not significant except for
one static strength test (handgrip) and one trunk strength test (leg raiser).

A totally different trend was found for girls 16 —18 years. For trunk strength
(sit up), explosive strength (standing broad jump), functional strength (bent
arm hang), running speed (dodge run, shuttle run 40 m and 50 m) and speed

Table 8

Significant differences (t-test; o = 0.05) between girls 12—15 years of different menarcheal age
for height, weight and motor fitness components

98 yesss 14 15 years
Comparient ’s::l;pr\:;te late-aver. | late-early ‘ aver.-early
menarche menarche menarche
| \ \
Body measures Height — “ — —
Weight — \ — =
Static strength Arm pull — i — —
Handgrip - | Handgrip —
Equilibrium | Balance test — ‘ = =
Trunk strength | — — -— Leg raiser
Explosive strength — — ' = =
Functional strength ’ = = = =
Running speed ‘ — — — =

|
Speed of limb movement ‘ — [ — } = =
Flexibility |

All differences are in favor of the MORE mature girls
After BEUNEN —DE BEUL— OsTyN — RENsON — SimoNs — VAN GervEN (1978).
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Table 9

Significant differences (t-test; & = 0.05) between girls 16 —18 years of different menarcheal age
for height, weight and motor fitness components

Component Late-aver. ’ Late-Early Aver.-early

Body measurements = - }

Static strength = = } i
|
\

Equilibrium — —
Trunk strength sit up —
Explosive strength stand. broad jump | =
Functional strength — | bent arm hang
Running speed dodge run ‘ — ‘
shuttle run 50 m shuttle run 50 m ‘ —
shuttle run 40 m — ‘ —

| figure 8 duck ‘ — —
Speed of limb movement 1 foot tapping ' 1 foot tapping i —
Flexibility | — —

All differences are in favor of the LESS mature girls.
After BEUNEN—DE BeuL OstynN RENsON - Simons -~ VAN GEmVEN (1978).

of limb movement (one foot tapping), several high significant differences were
found between girls with a late menarche and girls with an early and/or average
date of first menstruation. The late maturing girls always obtained better
results than the average or early maturing girls.

In summary the results of the Leuven growth studies clearly demonstrate
the contrasting maturity-performance relationships during adolescence that
are apparent for boys and girls.

In an overview of the factors influencing strength and performance MALINA
(1980) came to the same conclusion. The advent of adolescence brings about
a marked increase in most motor performance factors (see e.g. BEUNEN,
Simons, RENsoN, VAN GERVEN and Osty~N 1980) and consequently consider-
able differences are found in boys of contrasting maturity status. Conversely
a stagnation or even a decline in motor performance is found in adolescent
girls (see e.g. ASMUSSEN 1974, ESPENSCHADE and EckKERT 1967). This contrast-
ing maturity-performance relationship is also found in male and female ath-
letes. In an attempt to explain these inversed relationships in girls MALINA,
SpirpUs0, TATE and BavLor (1978) offered a two part hypothesis:

First, the physique characteristics of late maturing females are probably
more suitable for success in performance.

Second, among females the advancement in maturity may represent a per-
formance advantage early in adolescence but with the attainment of menarche
the early maturing girl is perhaps socialized away from physical performance
and sports competition through a myriad of social-and-status-related motives.

Our results also indicate that the motor fitness components are rather in-
dependant of the anthropometric dimensions and biological maturity of
adolescents. Since that, with the exception of static strength, skeletal age,
chronological age, height, weight, neither taken separately, nor in combina-
tion with each other, explain high percentage of variance in motor fitness items.
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BODY FAT PATTERNING OF THE SUBCUTANEOUS
ADIPOSE TISSUE

by M. S. Yunasz

Faculty of Physical Education, The University of Western
Ontario, London, Canada

Abstract: The body’s fat suit lies adherent to the muscle and is covered and
held in place by the skin. The suit is not of even thickness. It varies from a few
millimeters to 60 or more. It is a living suit - rich in blood and nerve supply. It
grows with the developing body, changing in size and thickness with age, activ-
ity and nutrition.

Measurement. The variable thickness of the fat suit can be represented by a
sampling of thickness measurements in the various regions of the body. A plot
of the raw score thickness values represents the absolute subcutaneous adipose
tissue pattern and gives a visual graphical representation of it. When the absolute
score values are converted into their Z score equivalents, pattern differences due
to amount of fat are eliminated. The degree of similarity between relative fat
patterns can be determined by using GARN’s (1955) standard deviation of the
differences in z scores (sigma d z), the correlation of the Z transforms, or by a
delta vector technique developed by MacDo~NALD (1978).

Results. Subcutaneous adipose tissue thickness measurements were taken at 15
sites on 20 sets of twins at The University of Western Ontario anthropometrical
laboratory. The patterns were assessed for similarity and were found to differ
no more than a single individual could differ from himself. The genetic control
over the variation was found to be extremely high.

Yunasz (1977) has shown that male and female athletes as separate groups have
patterns similar to each other and to their normal peers. However, intrasport
comparison reveals dissimilar individual fat patterns among athletes in the
same sport discipline. The relative fat pattern appears to be an individual char-
acteristic, and shows a high degree of stability throughout one’s adult life. Dietary
restrictions or overnutrition, resulting in changes in total body fatness don’t
appear to influence the body fat pattern.

Key words: Body composition, fat, subcutaneous adipose tissue, athletes.

Introduction

Human beings store their energy as fat in specialized cells located inter-
nally — in the chest cavity, and externally under the skin and adherent to the
fascia and muscle. The subcutaneous adipose tissue can be depicted as a close
fitting body fat suit that is held in place by the skin. With gross anatomical
dissection the fat suit can be dissected from the overlying muscle. The overall
dimension, size and mass of the fat suit is dependent upon the body’s skeletal
and muscular structure.

The fat suit — unlike other clothing used as thermal insulators — is not
of even thickness, but varies appreciably in the same individual. Over some
body parts there is very little fat, over others there is a great deal. These fat
pads — the relatively greater thickness of the subcutaneous adipose tissue in
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specifically isolated body regions — are common and normal. Fat pads are
located on the abdomen, over the iliac crest, over the sacrum, between and
below the scapulae, on the inner thigh, over the trochanter, on the calf, and
elsewhere. Several variations and combinations are possible and they’re not
necessarily associated with sex, age, obesity or leanness, or body type. There
is no fat on the eyelids, and none on the male sex organ. It is a ‘living’ suit,
rich in blood supply and nerve, and metabolically active. It grows with the
developing body, and can change in thickness from season to season, and for
some month to month. The suit is bilaterally symmetrical. Its weight may be
as low as 4— 59, of the body weight (2 or 3 kg) and as high as 609, of the body
weight (125—130 kg).

The mature male’s fat suit can be differentiated from the mature female
suit not only by its size and by the breasts but by the relative greater thickness
of the female suit in the upper arm, and upper leg and over the gluteals, whereas
the male’s suit is thicker in the trunk and thinner in the arms and legs with a
smaller amount over the gluteals. The thickness of the subcutaneous adipose
tissue measured at 53 sites (EpDWARDs 1951) and then averaged for the entire
fat suit has been estimated to be 12 mm for women and 7.5 mm for men.
The normal female has an average subcutaneous fat thickness approximately
1.75 times that of the normal male. EDWARDS also found that the typical
fat pattern for women remains constant over a wide range of body weight
and fatness.

Human adipose tissue comprises a very large share of the body’s mass.
Women, over 30 years of age, have average total body fat values of 32 to 36
per cent, while their muscle weight is approximately 28 —30 percent and their
bone weight approximately 14—15 percent when compared to their total body
weight. The same age group of males will average 25 to 28 percent body fat,
409, muscle and 15 percent bone. Women have over one-half of the weight
of their subcutaneous adipose tissue on their legs, about 309, on their trunk
and 15%, on their arms. The estimate for men differs. They have more on their
trunk, approximately 609,, 309, on their legs and 109, on their arms.

The subcutancous adipose tissue is the largest storehouse of energy. Recent
cadaver analysis (Ross et al. 1981) suggests that 75 to 859, of the total adipose
tissue is located externally, and 15 to 259, internally. The percentage varies
between individuals and with sex, and increases with increasing fatness. It
would be unwise to assume that a constant proportion and a high relationship
exists between the amount of internal and external body fat.

The amount and distribution of the subcutaneous adipose tissue has a great
deal to do with one’s body shape and appearance. Changes in contour of the
mature body occurs predominantly because of increases in the thickness of the
subcutaneous adipose tissue. In many cases, alterations in the amount and
location of one’s external fat is of deep concern and worry to many people.
Research investigations in this area are attempting to solve some of these
problems.

Measurement
In vivo measurement of the thickness of the subcutaneous adipose tissue

layer has been accomplished radiographically, and more recently by ultra-
sound, but hasn’t gained widespread use with either instrument due to equip-
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ment cost and/or safety. Specifically designed calipers such as the Harpenden
caliper are simple to use, relatively inexpensive, have been validated and
have gained widespread acceptance for the measurement of the subcutaneous
adipose tissue. If a sufficient number of fat site locations are selected from one
side and from the various regions of the body, the mass of the external fat
and the variation in thickness of the fat suit can be properly represented. To
satisfy these criteria, the number of measurement sites should be from 10 to
16. The site locations that have been used are the biceps, triceps, sub scapular,
supra-iliac, mid axillary, pectoral or juxta nipple, umbilicus, front and rear
thigh, rear and medial calf, trochanter, lower medial and upper medial thigh,
pubis and forearm. The head, hands and feet are rarely, if ever, measured. The
gluteal region ought to be measured but for practical and personal reasons
has not been measured.

Subcutaneous adipose tissue classification by body region

The normal male and female fat pattern or conformation by body region is
well recognized and easily described. Further attempts have been made at
verbal or descriptive sub-classifications within these patterns with limited
success. Indicating the greater relative thickness of the adipose tissue in one
or more of the regions and labelling the classification is of general use at best.
There are a few females who distribute their body fat like the male norm, and
there are males who distribute their fat similar to the female norm. Some
individuals have concentrations in the lower body region. This latter classifica-
tion occurs with some frequency with women. They have exceptionally large
amounts of fat on the lower and upper leg, over the gluteals, and throughout
the pelvic region, with very low deposits on the trunk and lower and upper
arms. Visual judgments of body fat classification have only resulted in a few
gross classifications. We must rely on measurement and pattern analysis to
be more precise in recognizing additional fat patterns. For example, an indi-
vidual may display a typical male normal pattern, except for wide variation
in the sub-scapular area, or in two areas such as the supra-iliac and the juxta-
nipple sites. Are the variations sufficiently large, and do they occur with suf-
ficient frequency to be labelled as different types?

§Subcutaneous adipose tissue patterning

The distribution of the subcutaneous adipose tissue can be objectified by
measuring the thickness of the adipose tissue layer at different body sites and
plotting the raw score thickness values on a suitable coordinate graph; in
a specific or set sequence and joining the plotted points. This visual graphical
representation of the raw score thickness values represents the absolute sub-
cutaneous adipose tissue pattern or profile. This isolated site technique allows
individual or group values to be plotted and compared as to their levels of
fatness as well as the shape of the pattern.

If the absolute (raw) score values are converted into their z score equivalents,
and these measurements plotted on a suitable coordinate graph, pattern differ-
ences due solely to the amount of fat would be eliminated. Each individual
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measurement is expressed relative to the group mean value. The group value
is the reference standard or zero pattern and when expressed graphically is
a straight line parallel to the abscissa. The standard score or z score series of
plots has been called the relative fat pattern.

GARrN (1955) was the first to work with relative body fat patterns in his
quest to identify and categorize human body fat patterns. He developed an
objective, numerical approach to pattern comparison. The degree of similarity
between an individual pattern to the normal or zero pattern was determined
by finding the standard deviation of the z scores of the series of plots. Higher
values of this index represented a more variable pattern, lower values, approach-
ing zero represented a pattern similar to the normal pattern. As a result
of this work, GARN concluded that there were more and more complicated
relative fat patterns than we could conveniently forced into categories.

GArN developed another statistic to compare two relative fat patterns.
The principle was essentially the same as the one just outlined. The standard
deviation of the differences in z scores between corresponding plots of the
two patterns (sigma dz) was calculated. A value of zero defined a perfect match
between the z patterns, and values greater than 0.50 indicated dissimilarity
between the patterns.

GARN’s approach to provide a single index for pattern analysis was the only
technique developed strictly for this purpose, but seems to be unduly influ-
enced by crossovers and coincidental points. The product-moment correlation
of the paired values would be another way to provide an index value for pattern
comparison.

Objective numerical approaches to pattern analysis have and are restricted
to the comparison of the shapes of two patterns or profiles at a time. The
combined effect of the slopes of the lines joining one plotted point to another
reveals the specific characteristics of one’s body pattern. In order to compare
the shapes of two patterns, one must compare the slopes of corresponding
segments in sequence, and combine them. pu Mas (1946) introduced the method
and MacDonNALD extended and applied it to body fat patterning. MaAcDo~NALD
(1978) developed the delta vector technique that combines the segment-by-
segment results to provide a precise, single meaningful value describing the
similarity/dissimilarity of the patterns. The cosine of the angle between the
vectors of adjacent pairs of measurement in sequence will range from 1.0

to —1.0.

Genetic influence

In a study by MacDoNALD and YunAsz at the University of Western Onta-
rio, subcutaneous adipose tissue measurements were taken at 15 sites at pre-
marked anatomical landmarks on 20 sets of twins (nine pairs of identical and
eleven pairs of fraternal). The raw score values were converted into their z
score equivalents, and these measurements plotted on a suitable coordinate
graph. Intra pair comparison of these relative patterns was made using three
techniques; GARN’s standard deviation of the differences in z scores (sigma dz),
the correlation of the z transforms in the two patterns and a delta vector
technique developed by MacDonNALD. The results showed a high degree of

similarity between twins, whether identical or fraternal (Figures 1, 2).
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Fig. 2. Body fat patterns of fraternal twins

The twins’ pattern plots were found to differ no more than a single individual
would differ from himself. The genetic control over these values was found to
be extremely high.

Athletes

Athletes, as a group, have less body fat than their peers, but their subcuta-
neous adipose tissue configuration parallels their reference peers (YuHASZ
1977). Male and female college athletes, in a range of individual and team
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Fig. 3. Relative body fat patterns of football players, swimmers, and wrestlers
(each 8 per cent fat)

sports such as swimming, basketball, gymnastics, rowing, wrestling and ice
hockey, follow this pattern (Fig. 3). Young female athletes, gymnasts, swimmers
and skaters, who have achieved a relatively high level of success in their sport
at the national level are similar in body fat patterning to their normal peer
roup.

A Thlzs also means that athletes in different sports, when compared as separate
groups, will display pattern plots similar to each other — as long as the sample
size is sufficiently large.

Intra sport comparison

Intra sport comparison reveals dissimilar fat patterns among the athletes
in the same sport discipline. All swimmers do not have the same or similar
fat patterns; nor do wrestlers, basketball players or hockey players.

In a preliminary analysis of 20 members of a university men’s ice hockey
team, it was found that seven of the hockey players showed pattern plots
that could be recognized as similar to the normal male pattern (Fig. 4). Three
others were similar to the male norm except for an extreme difference in one fat
site location. The remainder appeared to be different from each other, and could
not be classified (Fig. 5). When swimmers, wrestlers and football players
who have the same total percentage of body fat, determined by body density
techniques, are compared they often have different fat patterns (Fig. 6).
When wrestlers and football players, with the same total thickness of adipose
tissue are compared, they also have dissimilar body fat patterns (Fig. 7).

There appears to be no requirement for a specific body fat pattern in the
sport disciplines mentioned. The athletes bring their own genetically established
body fat pattern to the sport in which they participate, and it appears not
to influence their performance. We should expect to see some selectivity in
the adipose tissue pattern, if a specific pattern were essential to the sport.
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Effect of training and detraining

Individual male and female athletes who decrease their level of body fatness
under intense training conditions in a specific sport appear to maintain their
subcutaneous adipose tissue fat pattern, regardless of the specific requirements
of the sport. Athletes who are measured some time after the completion of their
competitive sport season, also maintain their relative fat pattern.

A female discus and shot putter who was under an intensive training pro-
gram, including heavy weight training for a 12 month period decreased her
body fat significantly, while her pattern maintained the same shape. When
we plotted a college wrestler’s fat patterns at his peak training period, and after
a month of no training, we found that the subcutaneous adipose tissue pattern
retained its conformation.

Aging effects

A group of 25 women, ranging in age from 35 54 years, were measured
prior to and following a 9 month exercise training program conducted 3 times
a week by the author. Subcutaneous adipose tissue measurements were made
at 7 sites, and body density and 9, total body fat calculated. Twenty-five of
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the original 55 women were retested 8 years later. The organized exercise
program had been discontinued in the intervening period. A small number
of the women had remained physically active with individual programs, or
with other organized exercise classes in the community but the majority had
reverted to their normal inactive lifestyles. Analysis of the initial and the 8 year
later body fat patterns showed that the patterns were similar in most instances.
Measurements were available on 1 subject at 18, 29 and 37 years of age, which
showed a relatively similar body fat pattern (Fig. 8).

Pre-pubertal girls

In a study presently under analysis in our laboratory, young female elite
swimmers, gymnasts, and skaters were similar to each other and to a sample
of their peers in their subcutaneous adipose tissue pattern (Fig. 9). When
compared with college age swimmers and gymnasts, there appeared to be no
difference in pattern.

Summary and Discussion

The location and number of fat cells are genetically influenced, while the
level of fatness is environmentally controlled, under normal conditions.
Concentration of fat cells in the subcutaneous adipose tissue are relatively
thicker in some body regions than in others, and a typical male and female
pattern has been described. Most males tend to display patterns similar to the
typical male and females to the typical female pattern. The fat pattern, how-
ever, appears to be an individual characteristic that is relatively stable over
time, at varying levels of thinness-fatness, and is not altered by different forms
of physical activity or diet. The deposition or mobilization of fat from the cell
cannot volitionally or preferentially be altered by specific forms of exercise,
sport or physical activity.

REFERENCES

Epwagrps, D. A. W, (1951): Differences in the distribution of subcutaneous fat with sex and
maturity. — Clin. Sei. 10; 305—316.

GArN, S. M. (1955): Relative fat patterning: An individual characteristic. — Hum. Biol. 27;
75—89.

MacDonaLp, S. B. (1978): The heritability of relative body fat pattern. — M.A. Thesis,
The University of Western Ontario, London, Canada.

Mas, pu F. M. (1946): A quick method of analyzing the similarity of profiles. — J. Clin. Psych.
2; 80—83.

Ross, W. D.—MARTIN, A. D.— CrARYS, J.—DRINKWATER, D. (1981): Body composition and
cadaver validation: Essential information for the sport sciences. — Submitted for publica-
tion, CJSS.

Yunasz, M. S. (1977): The body composition and body fat patterning of male and female
athletes. — In: EIBEN, O. G. (Ed.): Growth and Development; Physique. Symp. Biol. Hung.
20; 449—458.

Author’s address:  Prof. MicHAEL S. YuHAsz,!Ph .D.
Faculty of Physical Education
University of Western Ontario
Thames Hall
London
Canada N6A 3K7

173






[ * Anthrop. Kézl. 26; 175—179. 1982. ]

THE SOMATOTYPE OF HUNGARIAN MALE
AND FEMALE CLASS I PADDLERS AND ROWERS

by J. MEszAros and J. MoHACSI

Department of Medicine, University of Physical Education,
Budapest, Hungary

Abstract: The paper reports on the body build of paddlers and rowers. Al of
them are qualified at least as class I athletes, some of them are members of na-
tional teams. The report contains the respective characteristics of a physically
active group of young adults. The height of the female paddlers is similar to the
average Hungarian values. Their larger weight seems to be related to strength
training. Of the males rowers are the tallest. Body composition being similar in all
studied group of males rowers’ greater weight is largely explained by their taller
stature and the mentioned training effect.

Key words: Physique, somatotype, paddlers, rowers.

Kayak and canoe belong even today to the successful sports in Hungary.
Our national teams generally take part in the finals of the continental or world
championships and often win placing, too. Unfortunately, similar statements
cannot be made in respect of the national teams of rowers. Few of the Hungar-
ian rowing competitors or crews reach international standards.

Material and Methods

The present paper reports on the body build of Hungarian paddlers and
rowers. All of them are qualified at least as national class I athletes, some of
them are members of the national teams. As a basis of comparison, the report
contains the respective characteristics of a physically active group of young
adults. This group consists of students aged 18 to 19 who passed the entrance
examination of the Hungarian University of Physical Education in the recent
years. The distribution of the subjects is summarized in Table 1.

Table 1

Distribution of subjects

Group I Male Female Total
i |
Paddlers 26 30 56
Rowers 15 17 32
Physical education fresh-
men 819 831 1650
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Body build and composition will be characterized by referring to the compo-
nents of the Heath— Carter’s somatotype (CARTER— HEATH 1971) and to the
means and variability of body weight and stature.

Results and Discussion

Means and standard deviations of body height and weight of the reference
group are denoted by full bars, those of the paddlers by open bars and the
ones referring to the rowers by the heavily lined bars (Fig. 1). Stature in the
competitive females does not differ from that of the physically active reference
women. Bot hfemale paddlers and rowers are of the same weight, but they
are heavier than the female freshmen. Of the males the rowers are the tallest
exceeding both paddlers and freshmen who do not differ in height. Rowers
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Fig. 1. Means and SDs of height and weight
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are also the heaviest, but in this variable paddlers too exceeded the reference
group.

Figure 2 demonstrates the somatotypes of the females. The full circle refers
to the mean of the reference group, the open ones to the paddlers and the
squares belong to the rowers. No statistical analysis was made to compare
the somatotypes. Components differing by more than half a unit were regarded
as different. The first component of the two competitive groups is strikingly

BMM

E GROUP

BKM

Fig. 2. Somatotypes of the females

similar, but the relative fatness of the freshmen is higher. Variability is largest
in the second component, freshmen having an average score while paddlers
scored four and a half. Relative robustness was greatest in the rowers and
exceeded that of the paddlers by more than three quarters of a unit. The third
component was lower than average and similar in all the three groups. The
dominant character is robustness in the competitive groups while the share
of the other two components in the somatotype is equally below average. The
reference group may be called endomorphic mesomorphs.

Figure 3 demonstrates the somatotypes of the males. The groups are denoted
by the symbols used before. The share of the first component is the smallest
in all the three groups of the males, and the groups do not deviate from each
other by more than half a unit. Relative robustness is above average here, too,
without any remarkable intergroup difference. Linearity contributes to the
somatotype to nearly the same extent as the first component. Since the groups
do not differ in this characteristic either, all of them may be designated as
balanced mesomorphs.

Our results harmonize with the dominant tendency of our days, namely
that in the majority of sports competitors of above average stature and athletic
build are the best performers. The height of the paddlers is very similar to the
average Hungarian stature, and we may reason that vessels having a standard
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size do not offer enough room for giants the balance of whom is also critical.
The larger weight of these athletes is likely to be related to strength training.
In view of the comparable stature of the female groups the significantly greater
weight of the paddlers and rowers is due to differences in body density. This
conclusion is, however, indirect and is based on the lower score in relative
fatness. In this way, greater weight means greater active mass as well and is
directly related to the well-known effects of physical training.

Among the males the rowers are distinctly the tallest, though by their
mean stature of 181 em they look almost like dwarfs beside the national team
of the German Democratic Republic who now belong to the best of the world
and are about 190 ¢cm tall. Body composition being similar in the three groups,
the athletes’ greater weight is largely explained by the taller stature. As we
saw, the height of the paddlers was comparable to the reference group, their
greater body weight has to be explained therefore by the same training affect
the analogy of which we have seen in the females.

Farmost (1980) found that the height of another sample of Hungarian
female rowing competitors was above national average, with an average score
in Ist and IInd components.

The mean height of both female and male Polish rower was also above the
average Polish stature (Drozpowskr 1979).

The male Czechoslovakian paddlers were slightly taller and more robust
than the population mean (StEPNIEKA 1977), and then the Hungarian paddlers
of this study. In this Czechoslovakian sample endomorphy was about 1.5, this
is rather low though Yumasz (1977) too reported a fat content of 7—89,
only in Canadian rowers. This is as low as that of sport gymnasts who are known
to have the lowest content in fat.

Somatometric somatotyping has its natural limits, of course, and in the
absence of such important factors as the distribution of body proportions it
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may be sometimes misleading. In particular for paddlers, the analysis of the
proportions between stature and lower limb length, stature and torso as well
as those of relative arm length and shoulder width would be a valuable contri-
bution to disclose essential features.
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THE KORMEND GROWTH STUDY:
BODY MEASUREMENTS

by O.G. EIBEN

Department of Anthropology, Edtvos Lorand University,
Budapest, Hungary

Abstract: Based on his 25 years’ human biological research activity at Kor-
mend (Western Hungary), the author is giving a review on the “Kérmend Growth
Study”. He investigated every healthy child between 3 and 18 years of age in
1958 (K-58), in 1968 (K-68), and in 1978 (K-78). During this period Kérmend
developed from an agricultural village into a relatively strong industrialized town.
Its population increased, the town obtained an urbanized character. Medical
attention developed, the interpersonal relations influencing education process of
the children improved considerably. Physical activity of the children changed
both in quality and quantity.

During the afore-mentioned quarter of a century the growth process of chil-
dren changed remarkably, however, there are findings which augment our con-
cerns. In 1968 the means of body weight both in boys and girls were found to be
heavier than in 1958, and in 1978 weights showed an increase again. In 1968 the
means of height were taller in both sexes than in 1958, and in 1978 height also
increased, however, on the whole not so intensively than earlier. Biacromial
width in every age group and in both sexes was narrower in 1968 than in 1958;
in 1978 it was wider than in 1968, but narrower than in 1958. Bicristal width shows
a similar trend, however, the decrease of means in 1968, related to those in 1958,
were greater. Chest circumference does not show any one tendency. Girth mea-
surements of the extremities did not change remarkably between 1968 and 1978,
except calf circumference. Bicondylar widths were wider in 1978 than in 1968, es-
pecially in femur. Skinfolds were thicker in 1978 than in 1968. — The age at
menarche of Kérmend girls changed to earlier ages; in 1958 m = 13.6 + 0.06 year,
in 1968 m = 12.75 + 0.04 year, and in 1978 m = 12.80 + 0.04 year.

The physique of Kérmend children became more linear, but a little bit fatter.

The reasons of these changes are mostly due to environmental factors, belong-
ing to the concept of secular changes.

Key words: Kormend Growth Study, Western-Hungarian youth, body measure-
ments, age at menarche.

Introduction

A special kind of growth studies, a series of recalled cross-sectional growth
studies were carried out at Kérmend, a small town in Western Hungary. The
first investigations of this series were made in 1958, then 10 years later, in
1968 the second series, and again 10 years later, in 1978 the third series.

The present contribution is aimed at

1. presenting an example for secular changes in body measurements of the
youth in Hungary,

2. demonstrating the effect of urbanization and differentiation of social
strata influencing growth and development of children at Kérmend, as well as
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3.laying down a documentation of the results of the Kérmend Growth
Study in body measurements, before a monographic publication.

Besides of the Kérmend Growth Study (hereafter KGS) follow-up investigations, also some
other, mostly partial human biological investigations were carried out at Kormend by the
same author. As an “inventory” of these investigations it is worth mentioning that the first
informing growth investigation on grammar school pupils was carried out in the mid-1950s,
and a nation-wide systematic growth study of the Hungarian youth was proposed (EIBEN
1958a, 1958b). The survey of growth was combined with a study of physical fitness (EIBEN
1959a, 1959b, 1966). The first series of KGS started in 1958. Based on these investigations
it was possible to describe a certain periodicity of growth process (E1Bex 1960a, 1961a, 1961b,
1962a, 1963a). On some aspects of these growth studies — such as nutrition of the children
(E1BEN 1961c¢), the head and face measurements (EIBEN 1967a), body surface (EIBEN 1967 —
68), some methodological problems of growth studies (ErBenN 1961d), some pedagogical conse-
quences (E1Ben 1961d, 1962b, 1963¢, 1964, 1976) — the author published several papers. He
also analysed the secular changes, and in the late 1960s he elaborated the first Hungarian
reference-zones (EIBEN 1967b, 1969a, 1969b, 1972b, 1972¢).

As additional data to all these, he published the body measurements of Kormend new-
borns (E1BEN 1960b, 1963b), as well as the age at menarche of Kérmend girls (BorTvAN et al.
1963, EiBex 1961a, 1968, 1970, 1971, 1972a, EiBEN—BobpzsAr 1970). He published the first
data on bicondylar widths in Hungary in the mid-1970s which were based on the 1968 inves-
tigation of the KGS (EBEN 1975). Based on the KGS in 1958 and 1968, he investigated the
changes in motor activity and the mode of Kormend children’s life (E1BEN 1977a), and ana-
lyzed the changes in body measurements and proportions of children (EiBEN 1977a, 1977c,
1978, 1979a, 1979b). Some information on KGS can also be found in IBP-volume of Corrins
and WEINER (E1BEN 1977b).

Recently, the author has presented these investigations and their results at several congresses
(E1BEN 1981a, 1982a, 1982b, 1982¢c), in a report (EiBEN 1981b), and in a supplementum-
volume (EmBEN—PanTé 1981).

The place of the investigations: Kérmend

Kormend, often referred to as the “Gate of the Orség region” is located in the valley of the
river Réba in the western part of county Vas. The left bank of this river was already inhabited
in ancient times. The history of the settlement, mentioned in early documents written in Latin
by the name of Curmend, dates back to the Roman times. In the neighbourhood of the town
the remains of the ““Amber Road” or, as mentioned in a document dating from the year of
1274, the Via Latinorum can be found even in our days.

Kormend was granted the franchises of a town, a right of local government in 1244 by
King Béla IV; it ceased to be a royal domain in 1394 and became the property of the Peleskei
and later that of the Széchy family. Up to 1606 it changed hands several times, and then it
became the property of the Batthydny family for more than three centuries.

Owing to its favourable geographic situation, the settlement is an important communica-
tion centre; therefore both the municipality and the population of the town have always made
every effort to develop commerce. The merchants of Kérmend asserted their exemption from
tolls all over the country, moreover, even in the territories beyond its borders.

The development of industry does not present so favourable a picture. Even as late as in
the 19th century and in the first half of the 20th, its advance was rather slow. In consequence
also the number of the inhabitants grew at a slow pace: in 1909 the population was only 6757.
Although in the period of economic prosperity after the Compromise of 1867 (between Hungary
and Imperial Austria) the progress accelerated also in Kormend, its town status, however,
was withdrawn in 1871. In subsequent years its status alternated between that of a small
and large village, respectively. Since 1979 Kérmend has had its town status again.

At the close of the 19th and early in the 20th century several attempts were made at estab-
lishing factories at Kormend. However, these endeavours were short-lived. The number of
persons employed in the industry was all in all 1113 even in 1930.

Following World Warll, the years of reconstruction, the reorganization of agriculture,
and, in particular, industrialization determined its development fairly favourably. Parallel
with the large-scale industrial development beginning in the early 1960s, the number of
Koérmend’s inhabitants grew rapidly. Important industrial branches were formed: pharmaceut-
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ical and food industrial, shoe manufacturing, timber conversion, brick-making. As a result
of industrialization, the settlement has displayed and accelerated development in all fields
of life in the past two decades. Besides the factories and vast modern housing estates also the
new hospital, the public infants’ nurseries, nursery school, the secondary school, the building
of the primary-school students’ boarding house, and of the new gymnasium, as well as the
extended services of the Town and District Library, the prosperous and successfully working
amateur ensambles of art, hallmark the effort was covered by the people of Koérmend
towards obtaining the status of a town.

One of the sights which attracts perhaps most foreign tourists is the Batthyiny Castle,
an artistic monument built upon the foundation of a water-fortress of the Arpad dynasty.
Out of the medieval castle the two-storey, mansard-roofed baroque-like baronial mansion
was formed in the 18th century. The order of columns of the entrance, the balcony resting on
them, and the reversed adornment of the annexes already remind one of classicism. The
ancient monuments of the castle yard: the buildings having more than one storey to be seen
on the right and left sides of the main wing, the former marble hall and archive, as well as the
riding-hall have at present cultural and industrial functions.

A further outstanding monument of art at Kormend is an example of classicist statues,
infrequent even in all-Hungarian respect: the statue of St. John Nepomucenus to be found on
the left bank of the river Rdba. — The one-steepled Roman Catholic church of Petéfi square
has a sanctuary of medieval origin. — The Immaculata (Immaculate Virgin Mary) statue
in Szabadsdg square, the Calvinist and Lutheranian churches, as well as several dwelling
houses and public buildings are art monuments, and of great importance in the townscape.
The town is surrounded by pleasant places of excursion and fine forests.

Material and Methods

Three investigations were carried out at Kérmend: in 1958 (K-58), in 1968
(K-68), and in 1978 (K-78). The number of the samples and the number of
the inhabitants of Kérmend developed as follows:

K-58 N = 1656, 7,500 inhabitants,
K-68 N = 1736, 10,000 inhabitants, and
K-78 N = 2420, 12,500 inhabitants.

Practically every healthy child at Kérmend between 3 and 18 years of age
of both sexes was investigated. Those suffering from serious anomalies or
congenital defects were excluded. The number of the age groups of every
investigation is given in Table 1. These figures are constant for all body measure-
ments taken in each cohort.

Besides of the individual identification’s data (subject’s name, place and
date of birth) some socio-demographic data were also registered (e.g. birth
rank; number of siblings, living, dead; name, place of birth and occupation of
the father and of the mother; distance from home to school, ete.).

The anthropometric programme was quite detailed. In K-58 15 body
measurements and also 10 face and head measurements were taken, however,
at this time the author was not able to measure the skinfolds and the bicondylar
widths. In K-58 programme there were some other anthropologic characters
such as grasp of the hands, colour of eyes, colour of hair, in girls also the age
at menarche, etc. In K-68 21, and in K-78 23 body measurements were taken.
From these data seven further measurements and indices were calculated
(e.g. length of the upper and lower extremities, Kaup index, etc.). All these
are identifiable in the tables.

The K-68 investigation was performed within the International Biological
Programme (IBP/HA).
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Table 1

The number of Kérmend children investigated in frame of the Kérmend Growth Study

| K-58 K-68 K-78
Age | I e —
(est) ‘ Boys i Girls Boys Girls Boys Girls
4 | | |
3 | 13 18 12 17 23 21
4 24 33 22 33 71 68
5 38 22 35 20 59 75
6 i 49 41 41 29 75 72
7 \ 79 103 53 43 78 75
8 71 62 53 39 80 80
9 61 60 67 52 94 87
10 65 68 51 | 46 60 69
11 67 65 60 | 48 93 61
12 41 76 67 43 121 76
13 59 64 87 72 103 88
14 66 65 85 81 81 108
15 50 56 140 73 109 59
16 66 31 109 45 92 62
17 53 22 89 ‘ 65 86 i
18 44 24 25 i 34 il 40
Together : 846 810 996 | 740 1302 1118
Sum total: 1656 1736 2420

The measuring methods used correspond to MARTIN’s measure-techniques
(MARTIN —SALLER 1957), taking into consideration also the recommendations
of the IBP (see TANNER et al. 1969).

In the course of mathematical-statistical elaboration, the usual parameters
were calculated (X = means, s = standard deviation, W = range), by which
the results of the three investigations (K-58, K-68 and K-78) were comparable.
These results are shown in Tables 2—41 with an intention to give a wide
documentation of anthropometric data of the KGS. Further elaboration of
these data is still in process.

Collecting data of age at menarche also belongs to KGS. Data collection
was carried out with “status quo” method, calculation with probit analysis.

Results

In K-68 the mean weights of Kérmend children, 0.3—3.2 kg in boys and
0.4—5.5 kg in girls, were heavier than in K-58. In K-78 weight increased again;
it was found to be 0.5—6.2 kg and 0.9—4.6 kg in different age-groups of boys
and girls, respectively (Tables 2 and 3).

In K-68 the mean of height was 1.2—5.5 em in boys and 0.8—5.4 cm in girls
taller than in K-58. In K-78 height also increased, however, on the whole not
so intensively as earlier: 0.9—6.1 ¢m in boys and 0.1 —6.4 cm in girls (Tables
4 and 5).

Sitting height, the length of the upper extremities, and the length of the
lower extremities measured as height of anterior superior iliac spine correlate
correctly with height of the children, thus these measurements show more
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or less a similar tendency as height. Mean values of sitting height do not change
between K-68 and K-78 as intensively as height, especially in older age-
groups (Tables 6 and 7). The length of the upper extremities show small changes
between K-58 and K-68, and also between K-68 and K-78 (Tables 8 and 9).
The length of the lower extremities, as a part of the stature, follows duly its
changes (Tables 10 and 11).

Biacromial width in every age-group and in both sexes was narrower in
K-68 than in K-58: the differences were 0.2—0.9 cm in boys and 0.2—1.9 cm
in girls. In K-78 it was wider than in K-68, but narrower than in K-58 (Tables
12 and 13). Bicristal width shows a similar trend, however, the decrease of the
means in K-68, related to those in K-58, were greater. In K-78 the mean
values were greater than in K-68, but not as great as in K-58 (Tables 14 and
15). Mean values of transverse chest diameter increased modestly from K-58
to K-68, and again from K-68 to K-78. Except for two cases, differences are
less than 1 cm (Tables 16 and 17). One can find the same in the antero-posterior
chest diameter : the differences are small (Tables 18 and 19).

Chest circumference does not show any one tendency but one cannot speak
of an increase in means either (Tables 20 and 21). The circumferences of the
extremities were measured by the K-68 investigation. Mean values of upper
arm circumference are not greater (if not smaller) in K-78 than in K-68 (Tables
22 and 23). Thigh circumference starts in the carly childhood with smaller
mean values in K-78 than in K-68, in boys till 7 years of age, in girls only till
5 years of age. By these ages means are generally higher in K-78, in boys
more expressed than in girls (Tables 24 and 25). Calf circumference shows
relatively greater increases in K-78 as compared to K-68 in both sexes, but
this change is more remarkable in boys (Tables 26 and 27).

Bicondylar widths were measured onlyin K-68 and K-78, there are no data
from K-58. Bicondylar width of humerus does not show any unambiguous
tendency, however, mean values in K-78 are higher in more age groups than
in K-608, especially in boys (Tables 28 and 29). Bicondylar width of femur
produces the same phenomenon, more remarkably in boys (Tables 30 and 31).

Subcutan fat were measured in K-68 at five, in K-78 at six places of the body,
no data in K-58. Means of skinfolds in K-78 are practically in all cases higher
than in K-68 (Tables 32—41).

Analyzing the age at menarche of Kormend girls constitutes the basis of
another paper, however, it seemed to be necessary to give its median values
in the Abstract of this paper.

Discussion

The KGS — as the cross-sectional growth studies in general — is not meant
to explain the growth and development process of the Kormend children,
however, it presents information with human biological contents and value about
differences between age groups. On the other hand, means of body measure-
ments in different age groups following each other in a certain series do not show
in all cases any increase. But this is characteristic of cross-sectional growth
studies.

Instead of studying the rate of growth we can analyze the age differences.
Supposing that the age groups following each other have very similar population
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genetical and environmental (socio-economic, etc.) factors influencing their
growth and development, age differences may serve as “‘quasi growth rates”.

In this paper special emphasis is laid on the age differences in height. In K-58
boys show the greatest age differences, 8.16 cm, between the 11 and 12 year
age groups, then between the 14 and 15 year age groups (8.62 cm). These “quasi
peak height velocities” may be explained as prepuberal and puberal growth
spurts. In K-68 prepuberal gain is not so expressed, it seems to be distributed
in the 10—12 year age groups. Between the 14 and 15 year age groups there is
a gain of 7.19 cm, as a “‘quasi puberal growth spurt”. In K-78 prepuberal
growth gain seems to merge in the 10—11—12 year age groups, but between
the 12 and 13 year age groups there is a gain of 6.95 cm, and between the 13
and 14 year age groups there is a gain of 7.70 ¢m. Thus it may be concluded —
corresponding to the concept of secular changes — that puberal growth spurt
also occurred earlier in Koérmend boys.

The age groups of girls show a different character. In K-58 between 9 and
10 year age groups there is a difference of 6.94 cm, and then every age group
is taller by 5—6 cm than the previous one. In K-68 the great age differences
are distributed between 9 and 13 years, but there is a striking age difference
(7.91 c¢cm) between 11 and 12 year age groups. In K-78 this phenomenon is
more or less similar: the great age differences are also between 9 and 13 years.
The greatest one, however, appears between 10 and 11, then between 12 and
13 year age groups. It seems to be a tendency that a puberal growth spurt
also in Kérmend girls occurs earlier.

The well-known difference between boys and girls in this relation is recog-
nizable also in Kérmend children: the above described “quasi peak height
velocity” appears earlier in girls.

The KGS showed that the Kérmend children, in general, had became larger.
During a quarter of a century their stature and weight had increased, but their
trunk had became slender. Building-up of their extremities had not changed
too much. Circumference of the upper arm practically had not changed at
all. The only remarkable changes in a positive direction were found in calf
circumference; these really demonstrate some increase in muscle-mass. The
modest increase in thigh circumference seemed to be in connection with
increase of fat and not of the muscles.

The fact, that girth measurements, in general, did not show an increasing
tendency during the investigated period, but at the same time subcutan fat
became greater, calls our attention to an undesirable phenomenon: a weak
development of children’s musculature. Physical education, and thereby
muscle power of the children should be improved more intentionally. These
findings indicate necessity of further investigations connected with physical
fitness of Kormend children.

The above-described insufficiency seems to be interrelated to changes in
mode of life at Kérmend. The development of the settlement from an agricul-
tural village into a relatively strong industrialized town, increasing of its popula-
tion, in general: its urbanization consists of several parts.

Medical attention, compared to K-58, has developed about 150—200 per
cent, first of all in the school doctors’ service, the number of doctors, number
of beds in the hospital, capacity of the polyclinic, and in like areas.

Nutrition of the children has also changed. Instead of a fat- and carbo-
hydrate nutrition (cereals) which was characteristic for the Hungarian diet
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of K-58’s period, today (K-78) it is more mixed, richer in proteins. On the other
hand, however, it is rich in calories, too. In the last decade the increase of
sugar consumption is considerable.

Nursery schools and schools became more modern. Interpersonal relations
influencing the educational process of children improved remarkably. In
K-58’s period many teachers had only college certificates, now (K-78) the
majority of them has his/her university-level diploma.

Physical activity of children changed both in quality and quantity. Instead
of taking part in hard peasant work beside their parents (in K-58 period),
children can now (K-78) participate in different sports in a very large, modern
gymnasium. The grammar school pupils do not need to bicycle every day
10—-20 km from home to school and back, as several of them living in the
surrounding villages did in K-58’s period. This could cause their wide hip
(c.f. values of bicristal width in K-58 and K-68!). Today, they live in a well-
equipped student home. There is a tendency to have every modern comfort.
On the other hand, however, spontaneous physical activity of children became
to be limited, a mode of “sitting life”” spread. The less physical activity com-
bined with high calory intake led to overweight in many children, also at
Koérmend.

All these phenomena: biological, socio-economical, and demographic changes
together led also to a differentiation of social strata, as well as to the fact,
that the population’s genetic balance of Kormend also changed slightly, first
of all because of migration.

Accordingly, there are some problems. With full knowledge of the results
of K-68 investigation, we put the questions:

— Do we consider the more linear physique of the children an “improve-
ment’’ or is it a phenomenon showing a tendency for regression ?

— How can these children resist “the benefits’ or injuries of civilization,
and how will they achieve the balance of their somatic and mental develop-
ment ?

— How will these children, having a more linear physique, be able to adapt
to the burdens of a modern life ?

Are these questions timely also today?

In the meantime the “more linear”” physique of Kérmend children became
a little bit fatter. Their growth and development on the whole seems to be
satisfactory. Taking into consideration the remarkable improvement of the
environmental factors influencing their growth, they seem to come close to
their genetically given possibilities in growth and development. The earlier
regression in growth (c.f. EIBEN 1967b, 1972h) seems to be eliminated also in
Kormend children. Hence, some good tendencies are recognizable. The men-
tioned environmental factors have further, up to the present not yet well-
utilized aspects. With a more intentional improvement of these, the desirable
tendencies could be more considerable. To sum it up, based on a quarter of

a century’s growth study, secular changes seem to be manifested in Kérmend
children.
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Table 2

Weight of Kérmend boys (kg)

T K-58 K-68 K-78
:!nc x i 8 l w 3 8 | w X 8 w

3 14.54 | 1.56 | 12.5—16.7 14.83 | 1.91| 12.0—19.5 | 14.87 | 1.42 | 12.5—18.0
4 26.75 | 2.28| 13.5—21.0 15.64 | 1.85| 13.0—19.5 | 16.05 | 2.01 | 11.5—23.0

5 18.23 | 2.22| 14.0—24.0 18.03 | 2.49| 13.5—23.5 | 17.58 | 1.97 | 12.5—-21.5
6 19.28 | 2.28 | 15.0—23.5 20.36 | 3.16| 16.0—29.0 | 19.89 | 2.72 | 15.0—28.0
d 19.67 | 2.55| 15.0—25.0 21.74 | 2.35| 17.5—27.5 | 22.96 | 3.74 | 16.5—35.0

8 23.54 | 3.75| 16.0—35.0 24.34 | 3.57| 17.5—37.0 | 27.10 | 4.26 | 17.0—41.0

9 25.13 | 3.48 | 19.0—34.5 27.07 | 5.59| 16.0—-50.5 | 28.91 | 5.27 | 19.0—47.7
10 29.12 | 4.65| 19.5—42.0 30.35 | 4.78| 20.0—65.0 | 32.33 | 6.44 | 22.0—56.0
11 29.96 | 4.11| 20.0—-39.0 32.65 | 5.79| 26.0—54.0 | 34.40 | 6.45 | 22.5—59.0
12 33.74 | 5.88| 27.0—55.0 35.42 | 5.65| 27.0—50.0 | 38.78 | 7.69 | 26.0—75.0
13 37.98 | 5.43| 25.0—53.0 39.57 | 7.27| 29.0—65.5 | 43.79 | 9.24 | 29.0—81.0
14 41.30 | 8.97| 26.0—717.0 44.47 | 8.06| 29.5—73.0 | 50.91 |10.31 | 29.0—92.0
15 50.16 | 8.88| 31.5—75.0 51.59 | 9.45| 33.5—91.0 | 54.33 | 8.58 | 36.0—79.0
16 54.41 | 6.60 | 35.0—70.0 56.60 | 9.86| 34.0—95.0 | 59.34 | 8.49 | 42.5—90.0
17 57.17 | 8.52| 45.0—80.0 60.21 | 6.63| 45.0—79.0 | 59.42 | 7.75 | 38.5—81.0
18 61.77 | 8.22| 45.5—80.0 59.48 | 4.72| 52.0—68.5 | 64.40 | 7.96 | 48.5—80.0

|
Table 3
Weight of Kérmend girls (kg)

T K-58 K-68 K-78

08 [—— — —— - _—
2Bl & | .| w - - W g | = | W

|

3 14.33 | 2.13 | 12.6—19.0 13.35 | 1.75! 10.5—17.5 14.67 ‘} 1.77| 11.0—-19.0

4 16.09 | 1.77 | 13.0—20.5 16.09 | 2.31| 12.5—22.0 15.75 | 2.10 ‘ 11.0—-21.0

5 17.59 | 2.28| 12.5—21.0 17.32 | 2.37| 14.0—20.5 17.87 | 2.29| 12.0—24.0

6 20.49 | 3.39| 13.5—26.5 21.11 | 3.93| 15.5—35.0 19.47 | 2.89| 14.5—29.8

7 20.42 | 3.30| 17.5—38.0 21.84 | 2.58| 17.5—28.0 22,73 | 3.73 ; 15.5—40.0

8 21.82 | 3.96 | 17.0—41.0 24.21 | 3.57| 29.0—33.0 24.69 | 4.16 17.0—35.5

9 25.40 | 4.65| 16.0—40.0 26.31 | 4.07| 19.0—40.0 28.81 | 4.16 ) 19.5—46.0
10 29.08 | 4.35| 22.0—43.0 31.46 | 5.83| 22.0—52.0 31.06 | 5.66| 21.0—51.5
11 39.92 | 5.52| 21.5—48.0 34.19 | 7.13| 25.0—59.5 35.30 | 7.00 25.0—56.0
12 35.21 | 7.23| 23.0—58.0 39.72 | 7.63| 27.0—63.0 40.28 | 8.26  24.5—68.5
13 38.06 | 5.82| 28.0—54.5 43.54 | 7.75| 28.0—63.0 45.36 | 8.53| 27.5—71.0
14 4491 | 7.14| 33.0—70.0 47.81 | 7.22| 35.5—75.0 48.77 | 8.31| 26.0—86.0
15 48.96 | 6.30| 33.0—62.0 51.69 | 7.09| 40.0—75.0 51.17 | 8.16| 35.5—175.0
16 48.97 | 6.09| 34.5—60.0 52.20 | 7.36| 40.5—68.5 51.92 | 6.96  38.0—77.0
17 51.41 | 6.36| 41.0—64.0 52.74 | 6.86| 41.0—70.0 54.92 | 9.10! 34.0—88.0
18 54.00 | 2.90| 42.0—78.0 55.56 | 6.49 | 43.0—68.0 52.38 | 6.21 | 42.0—65.

|
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Table 4

Height of Kérmend boys (cm)

7 K-58 K-68 K-78
e = e e e e e e S 1 o
< 3 s W X s | w x ) \4
3 | 9446 | 4.38| 96.4— 99.0| 97.99 | 3.74| 94.3—104.5| 97.57 | 3.46| 91.8—106.3
4 |100.12 | 4.44| 93.3—110.3| 101.73 | 4.13| 95.3—111.5| 102.23 | 4.04| 91.7—110.5
5 | 107.66 | 5.13| 98.2—-112.0| 109.40 | 5.34 |100.5—125.3| 108.70 | 4.24| 98.3—115.8
6 | 112.43 | 4.77| 99.9—-121.4| 114.88 | 5.38|106.1—132.6 | 115.72 | 5.10 [100.4—138.8
7 | 116.86 | 4.83|106.8—128.6 | 120.60 | 4.92|108.9—130.1| 121.22 | 5.37 [111.5—138.8
8 | 123.43 | 5.43(109.3—133.8| 126.07 | 5.30 | 117.0—137.3 | 126.93 | 6.10 | 111.5—141.3
9 | 128.62 | 5.76|115.6—144.2 | 131.18 | 6.26 | 112.7—143.0 | 132.87 | 6.36 | 111.7—148.5
10 | 134.20 | 6.60|121.3—149.8| 137.29 | 7.08 |115.8—160.3 | 139.10 | 6.28 | 126.0—152.7
11 | 135.60 | 6.60|115.8—151.5 | 141.20 | 7.54 |122.8—158.0 | 142.46 | 6.22 |128.1—155.7
12 | 143.76 | 7.53|132.6165.0 | 145.26 | 6.71 133.3—162.5| 148.26 | 6.86 | 134.0164.8
13 | 148.81 | 6.78|133.8—164.7 | 152.07 | 7.34 [135.7—170.8| 155.21 | 8.39 |137.4—173.0
14 | 153.00 | 8.85|134.1—169.5 | 156.85 | 8.36 | 135.1—177.5| 162.91 | 7.71|146.0—180.8
15 | 161.62 | 8.31|143.7—179.8 | 164.04 | 8.46 | 130.0—191.0 | 166.76 | 8.05 | 148.2—189.8
16 | 164.82 | 5.79|147.5—176.4 | 167.74 | 7.07|152.0—187.7| 170.59 | 6.73 | 146.4—188.4
17 | 166.45 | 7.08|149.9_181.4| 171.07 | 6.54 | 158.0—190.3 | 172.21 | 7.74 |157.8—186.1
18 | 171.18 | 7.44[153.7-182.4| 171.12 | 7.37|157.7—186.5 | 172.83 | 6.38 | 159.6—187.1
Table 5
Height of Kérmend girls (cm)
T K-58 K-68 K-78
82, ¥ T 5 1=l = : -
x 8 X | s x s
3 95.00 | 4.41| 86.4—110.4| 94.23 | 3.69| 86.5—102.5| 96.67 | 3.48| 87.4—103.4
4 | 101.00 | 3.39| 93.5—109.6 | 103.09 | 4.29| 96.0—113.3 | 102.03 | 5.52| 85.0—115.3
5 | 105.27 | 4.53| 98.9—110.0 | 109.25 | 5.26 | 99.0—119.3 | 109.11 | 4.89| 94.6—120.8
6 | 113.56 | 5.37|110.9—123.3 | 115.65 | 4.31|107.5—124.8 | 114.94 | 4.67 | 106.0—127.2
7 | 117.40 | 4.92|105.2—130.5| 121.43 | 5.98 |108.5—131.3 | 121.03 | 5.08 | 109.3—130.8
8 | 120.77 | 6.18|109.3—132.5| 126.15 | 5.69|115.8—137.3 | 126.25 | 5.92|114.4—139.3
9 | 125.45 | 6.51|111.8—141.2| 130.09 | 4.64|119.7—142.2| 132.60 | 6.75|115.6—154.4
10 | 132.39 | 7.68|119.1—148.7 | 137.06 | 6.37|125.8—153.0| 137.97 | 7.24 |119.5—160.8
11 | 137.72 | 7.41|118.1—156.3 | 141.44 | 6.22 |128.0—153.8 | 144.07 | 5.41|132.0—155.5
12 | 144.35 | 7.11|126.6—159.1 | 149.35 | 6.55 |138.3—164.2 | 148.09 | 6.19 | 133.4—164.5
13 | 149.81 | 6.06|133.4—168.8 | 154.75 | 7.13|139.8—172.0| 155.80 | 6.48 | 134.4—170.8
14 | 155.31 | 4.89(138.8—167.7 | 156.33 | 4.73 | 143.8—165.4 | 158.26 | 5.83 | 140.9—172.5
15 | 157.76 | 5.73 |147.3—168.4 | 158.62 | 4.87 | 148.0—170.3 | 160.54 | 6.29 | 146.3—181.3
16 | 157.55 | 5.07|147.3—172.4 | 159.59 | 5.89 |148.5—170.3 | 159.95 | 5.30 | 148.0—176.6
17 | 161.45 | 5.79|153.8—176.0 | 159.17 | 5.48 | 146.8—171.5| 161.21 | 4.93 | 145.0—171.7
18 | 168.25 | 4.44|148.0—172.2| 158.85 | 5.29 |149.5—159.0 | 160.22 | 5.19 | 146.7—170.7
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Sitting height of Kérmend boys (em)

Table 6

’g K-58 K-68 K-78
&5 i F =
< X . 8 ‘ w x | s w x ’ s | w

3 54.92 2.73| 52.8—58.8 56.75 | 2.38 | 54.0—59.8 55.74 | 2.42| 51.8— 60.0

4 57.00 | 3.45| 52.4—65.3 58.41 | 2.82| 54.8—65.0 58.56 | 2.63| 53.3— 64.0

5 58.34 | 3.57| 49.7—66.7 61.14 | 2.65| 56.8—66.1 60.83 | 2.44| 55.7— 68.0

6 61.53 | 2.85! 54.2—66.4 63.95 | 3.18| 59.5—73.3 63.97 | 2.69| 55.3— 69.7

7 64.18 | 2.58 | 60.1—69.1 65.64 | 2.61| 59.8—70.0 66.32 | 3.22| 59.8— 175.0

8 66.34 | 2.73| 59.2—72.8 ‘ 67.72 | 3.15| 61.5—74.7 68.98 | 2.97| 62.0— 76.4

9 68.81 | 2.76 | 63.2—74.0 ‘ 70.12 | 3.34| 60.8—77.5 71.33 | 3.34| 61.8— 80.1
10 71.59 | 3.33| 64.2—78.5 | 73.06 | 3.38| 65.8—83.1 73.85 | 3.07| 66.0— 80.0
11 72.07 | 3.12| 63.0—77.9 | 74.50 | 3.59| 67.3—83.0 75.04 | 3.22| 67.1— 82.5
12 75.95 | 3.24| 68.7—87.9 | 75.89 | 3.31| 69.8—84.0 77.33 | 3.99| 64.7— 88.0
13 77.80 | 3.51| 69.9—86.5 | 78.57 | 3.74| 71.0—90.1 80.44 | 4.41| 71.4— 913
14 79.32 | 4.80| 69.4—89.3 | 81.51 | 4.56| 72.0—94.0 84.64 | 4.86| 75.4— 93.8
15 83.28 | 4.68 | 73.3—94.7 84.85 | 4.89| 67.5—97.0 85.56 | 4.45| 73.4— 98.9
16 85.64 | 3.39| 77.2—93.2 87.00 | 4.85| 79.5—96.4 88.48 | 3.87| 77.4—100.1
1% 86.21 | 3.60| 77.1—94.1 88.90 | 3.86| 80.5—98.9 89.27 | 3.48| 78.7— 96.3
18 88.64 | 3.81| 80.5—95.1 } 89.76 | 3.49| 80.6—94.5 89.80 | 3.85| 80.3—100.3

|
Table 7
Sitting height of Kérmend girls (cm)

'g K-58 K-68 K-78

é"b X I 8 j w X s | W x ‘ s ' w
| | |

3 54.48 | 3.03| 50.7—60.4 54.65 | 2.35| 57.3—50.9 54.86 | 2.08 | 51.3—59.1

4 55.53 | 2.22| 51.4—61.3 58.27 | 0.87 | 55.0—63.2 57.63 | 3.16 | 46.5—65.5

5 57.66 | 2.04| 53.4—61.4 61.00 | 4.13 i 55.5—76.0 59.76 | 2.97| 50.9—68.3

6 62.10 | 2.64| 56.2—67.0 63.42 | 3.33| 67.2—170.2 62.94 | 2.82| 56.4—69.1

7 63.81 | 2.91| 58.5—70.9 66.16 | 3.04| 59.0—72.5 66.13 | 3.19 | 57.7—72.6

8 65.16 | 2.88| 57.7—71.8 67.69 | 3.26 | 60.4—75.5 68.25 | 3.15| 62.8—74.7

9 67.53 | 3.42| 59.3—177.0 69.02 | 3.02 63.2—76.1 70.86 | 3.55| 63.8—72.6
10 70.14 | 3.00| 63.4—77.4 72.41 3.52| 67.0—82.8 72.38 | 3.59 | 64.8—85.7
11 72.09 | 3.78| 62.7—80.5 74.19 | 3.44 69.3—81.8 75.56 | 3.46 | 69.1—85.5
12 75.69 | 4.02| 66.8—86.3 78.77 | 3.94| 71.0—84.4 77.92 | 3.71| 69.3—88.0
13 78.09 | 3.99| 67.3—86.8 81.21 | 3.88| 74.3—88.7 82.90 | 3.75| 69.5—90.4
14 81.09 | 3.78| 71.8—88.9 82.26 | 2.92( 75.5—89.6 33.58 | 2.92| 71.7—88.7
15 81.17 | 2.94| 75.5—88.7 83.31 2.96 | 74.8—91.8 83.95 | 3.61| 73.1—91.6
16 82.74 | 3.30| 78.4—88.7 84.13 | 3.16| 78.6—89.5 84.11 | 2.74| 175.4—93.4
17 84.93 | 2.31| 79.6—90.5 84.12 | 3.03| 78.4—89.5 84.83 | 3.25| 76.0—90.8
18 84.24 ‘ 3.84| 78.3—90.2 84.47 | 2.75| 79.6—91.7 84.80 | 2.98 | 70.8—91.4

|
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Length of the upper extremities in Kormend boys (cm)

Table 8

T K-58 K-68 K-78
2 = | w % f o | w = . ! W

3 38.06 | 1.80| 34.9—40.9 39.00 | 1.81| 36.6—41.0 39.26 | 2.09| 35.1—44.8

4 40.62 | 3.45| 32.7—47.3 41.18 | 3.61| 30.3—47.3 41.48 | 2.34| 35.2—46.5

5 44.45 | 4.88| 39.2—50.8 45.89 | 3.04| 40.9—53.8 44.71 | 2.25| 37.8—48.8

6 47.92 | 3.93| 41.2—54.0 48.05 | 3.20| 40.8—55.7 48.27 | 3.72| 42.2—53.8

7 50.21 | 3.06| 44.4—56.6 51.13 | 3.29 | 45.0—60.5 51.22 | 2.89| 45.4—57.5

8 52.98 | 3.12| 46.0—61.1 54.07 | 3.29 | 43.3—60.5 54.08 | 3.52| 42.8—64.0

9 56.12 | 2.88 | 49.0—64.4 56.60 | 3.38| 47.3—63.8 57.01 | 3.73| 47.5—66.8
10 59.31 | 3.54| 51.5—68.7 59.47 | 4.09| 49.7—70.0 60.70 | 3.63| 63.2—67.1
11 59.87 | 3.30| 48.0—67.3 61.69 | 4.61| 52.0—72.0 61.85 | 3.58| 49.3—73.4
12 63.29 | 3.72| 56.9—71.6 63.42 | 4.40| 56.0—77.7 64.61 | 3.43| 56.1—74.0
13 66.03 | 3.45| 58.6—75.1 67.28 | 4.70 | 52.9—171.7 67.50 | 4.53| 52.6—77.9
14 57.39 | 4.65| 58.8—175.5 69.83 | 4.88| 57.1—80.5 71.17 | 4.57| 61.7—82.6
15 72.00 | 3.54| 61.2—80.6 73.31 | 4.70| 61.5—84.3 73.43 | 5.55| 63.3—95.9
16 73.68 | 3.60| 63.3—80.8 75.25 | 4.02| 63.8—90.3 74.78 | 3.95| 62.9—85.9
17 73.75 | 3.84| 64.3—80.8 77.28 | 3.50| 69.3—86.0 75.66 | 3.14| 68.9—87.5
18 76.16 | 3.78 | 70.0—83.8 76.44 | 4.17| 68.3—85.5 75.97 | 3.39| 68.0—83.5

Table 9
Length of the upper extremities in Kormend girls (cm)

T | K-58 K-68 K-78
FE ‘ =
< % \ s | w X | s | w x 8 l w

|

3 | 3219 | 3.57| 32.8—46.5 38.12 | 2.60| 33.0—42.8 38.95 | 1.50 | 36.2—42.9

4 | 40.62 | 2.97| 35.8—46.8 42.36 | 3.07| 36.5—49.5 41.10 | 2.79| 34.3—49.1

5 | 43.77 | 2.16| 39.7—48.3 44.90 | 3.10| 40.8—50.3 44.53 | 2.54| 36.1—50.8

6 | 47.94 | 2.49| 42.8—54.2 49.50 | 2.60 | 44.5—53.7 47.39 | 2.79| 41.3—54.4

7 | 50.01 | 2.94| 42.8—56.3 51.91 | 3.11| 43.3—58.8 51.63 | 3.08| 44.9—54.0

8 ’ 51.18 | 2.58 | 45.7—57.2 53.46 | 3.32| 45.7—63.3 53.59 | 3.67| 43.4—61.3

9 | 53.65 | 3.39| 47.0—61.9 54.98 | 2.84| 44.1—60.5 56.78 | 4.60 | 33.3—67.3
10 ‘ 57.21 | 3.60| 46.8—66.1 58.70 | 3.96| 50.7—68.2 59.64 | 3.98| 44.6—68.7
117 b 59.91 | 4.14| 50.4—71.3 61.00 | 4.39| 51.0—75.0 62.34 | 3.15| 54.3—68.5
12 62.88 | 4.23| 49.5—72.0 64.95 | 3.99| 58.1—75.8 64.45 | 3.43| 58.1—77.7
13 65.55 | 3.60| 53.2—73.9 67.29 | 3.98| 59.0—77.5 67.33 | 3.64| 56.4—75.5
14 67.89 | 3.21| 56.8—76.5 68.15 | 3.18| 61.0—76.5 68.66 | 3.40| 57.3—75.5
15 68.31 | 3.54| 59.1—78.4 69.72 | 3.01| 63.3—79.7 69.75 | 4.62| 60.5—89.7
16 69.18 | 3.42| 62.9—76.9 70.27 | 3.42| 57.2—77.8 69.18 | 3.46 | 59.9—79.0
17 71.04 | 2.91| 65.9—78.4 70.17 | 3.67| 60.2—81.1 69.32 | 3.03| 61.7—76.0
18 69.48 | 3.84| 63.0—78.8 69.41 | 3.64| 63.1—77.5 68.52 | 3.25| 61.4—175.9
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Table 10

Length of the lower extremities (height of anterior superior iliac spine) in Kérmend boys (cm)

T K-58 | K-68 K-78
® g =
T T v =T 0 v =11~
|
3 46.92 | 3.12| 39.4— 49.7 48.00 | 1.81| 45.8— 51.0| 48.57 | 2.91| 44.0— 55.0
4 51.71 | 3.80 | 45.8— 59.1| 51.00 | 2.93| 45.3— 58.5| 51.79 | 2.67| 44.3— 56.8
5 56.05 | 3.66 | 49.7— 65.1 56.41 | 4.05| 50.5— 64.0| 56.46 | 3.03| 49.8— 61.6
6 59.47 | 3.17| 51.3— 63.7| 60.56 | 3.89| 54.8— 76.4| 60.92 | 3.30| 53.8— 69.8
7 62.37 | 3.54| 52.7— 73.4' 64.13 | 3.85| 53.8— 72.3| 65.00 | 3.57| 58.7— 76.5
8 66.47 | 3.73| 58.5— 74.0, 68.05 | 3.65| 61.5— 75.5| 68.58 | 4.13| 58.3— 77.5
9 70.49 | 4.49| 62.8— 84.8| 71.52 | 4.23| 60.8— 79.1| 72.68 | 4.55| 62.3— 83.3
10 74.59 | 4.79| 63.8— 87.0! 74.59 | 4.59| 60.0— 90.8| 77.33 | 4.20| 68.4— 86.5
11 75.58 | 4.49| 62.2— 85.2| 78.40 | 5.33| 67.9— 97.8| 79.81 | 4.24| 70.7— 89.9
12 80.56 | 4.95| 71.2— 93.2| 80.26 | 4.63| 69.2— 90.1| 83.67 | 4.70| 73.3— 93.3
13 84.64 | 5.01| 71.0— 96.9\ 84.36 | 4.78| 74.0— 94.4| 88.13 | 5.33| 75.1— 98.5
14 86.36 | 5.77 72.8— 98.0| 86.27 | 5.23| 73.3— 97.0| 91.69 | 5.07| 78.8—108.5
15 91.72 | 4.90| 81.0—102.4| 90.09 | 496 78.0—113.0| 94.72 | 4.93| 83.0—112.5
16 93.11 | 4.23| 79.9—101.0 91.37 | 443 | 81.2—102.8| 95.57 | 4.22| 81.0—105.6
17 93.59 | 5.31| 80.1—115.1| 92.72 | 3.92| 84.2—-106.1| 96.65 | 3.99| 87.8—108.8
18 95.52 | 4.76 | 86.4—103.1 i 91.84 | 4.26| 84.3—103.4| 96.81 | 4.44| 87.0—104.8
Table 11
Length of the lower extremities (height of anterior superior iliac spine)
in Kérmend girls (cm)
T K-58 K-68 K-78
:’b x l s | w x ‘ s ? w x | s | w
3 47.56 4.42! 41.7— 56.8| 46.59 | 2.59| 42.0—52.8 49.52 | 3.48| 42.2— 61.0
4 52.33 | 3.04| 45.3— 59.0| 53.27 | 3.54| 45.4—60.7 52.21 | 3.81| 41.5— 63.1
5 54.91 | 2.39| 50.8— 58.0| 56.90 | 4.47| 50.0—65.3 57.32 | 3.48| 49.4— 66.1
6 61.17 | 3.14| 56.1— 68.1| 61.38 | 2.98| 53.4—65.0 61.54 | 3.31| 54.9— 70.4
7 63.80 | 3.57| 56.2— 73.0| 65.37 | 3.86| 56.2—72.6 65.01 | 3.70 | 56.3— 72.8
8 65.95 | 3.54| 58.8— 74.0| 67.99 | 3.34| 58.8—73.0 69.11 | 4.33| 59.5— 80.3
9 69.58 | 4.75 60.2— 79.8| 71.02 | 3.14| 63.3—76.4 73.08 | 5.35| 56.2— 88.5
10 74.18 | 4.54| 64.8— 85.1| 75.28 | 4.54| 68.3—83.3 76.61 | 6.03| 52.0— 90.5
11 77.84 | 5.55| 64.9— 90.6| 78.50 | 3.97| 68.9—86.4 81.00 | 4.05, 72.2— 89.0
12 81.33 | 5.52| 65.7— 92.9| 82.60 | 4.12| 73.5—91.3 83.64 | 4.02| 75.1— 93.4
13 84.77 | 4.44| 75.2— 94.8| 84.33 | 4.70| 74.0—94.1 87.43 | 4.24| 74.8— 97.5
14 86.71 | 5.77| 75.2— 98.5| 85.33 | 3.65| 76.0—94.3 88.14 | 5.96| 54.8— 98.7
15 88.38 | 4.21| 79.8— 98.7| 86.95 | 3.39| 80.5—92.5 89.81 | 4.62| 80.6—104.8
16 87.71 | 4.23| 80.8—100.9| 87.07 | 3.74| 79.0—95.1 88.97 | 3.98| 78.5— 98.0
17 90.55 | 3.49| 85.1— 99.4| 86.26 | 3.83| 77.0—96.8 89.58 | 3.85| 78.4— 99.3
18 89.21 | 4.92| 77.0—100.2| 86.17 | 4.11| 80.5—92.5 89.00 | 3.98| 78.8— 97.5
I
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Table 12

Biacromial diameter of Kérmend boys (cm)

K-58 K-68 K-78
x | 8 l w X | 8 ‘ w X l 8 } w
22.46 | 1.08| 21.3—24.0 | 22.25 | 0.61| 20.0—23.2 | 23.04 | 0.93| 21.0—24.7
23.67 | 1.84| 20.4—28.4 23.00 | 1.25| 20.5—24.7 23.52 | 1.07| 21.3—26.0
24.82 | 1.21| 22.2—29.0 24.49 | 1.34| 21.8—26.7 24.75 | 1.32| 21.0—27.0
25.43 | 1.27| 22.0—27.9 24.93 | 1.59 | 18.8—28.4 25.80 | 1.50| 17.5—28.2
26.47 | 1.28| 23.0—29.3 26.11 | 1.31| 22.6—29.2 27.55 | 1.70| 25.1—31.5
27.62 | 1.41| 25.1—31.0 | 27.11 | 1.86| 19.2—30.3 | 28.26 | 1.41| 22.0—32.3
29.13 | 1.39| 26.1—31.5 28.28 | 2.03 | 23.0—32.2 29.68 | 1.63| 26.4—35.7
30.05 | 1.63| 26.8—33.8 29.45 | 1.75| 26.0—34.8 31.08 | 1.97| 27.4—36.1
30.43 | 1.73 | 23.7—34.4 30.25 | 2.04| 26.4—34.7 31.55 | 1.55| 27.6—317.9
31.72 | 2.06| 26.2—36.4 | 31.21 | 1.88| 27.8—36.3 | 32.98 | 1.77| 28.4—37.8
33.10 | 1.65| 30.1—39.2 | 32.71 | 2.12| 23.4—38.5 | 34.10 | 2.42| 23.5—39.3
34.09 | 2.49| 28.9—39.6 | 34.23 | 2.37| 29.6—39.4 | 36.41 | 2.46| 30.8—41.7
36.34 | 2.80| 31.9—41.7 | 36.05 | 2.61| 30.7—47.5 | 37.30 | 2.19| 32.6—41.6
37.74 | 1.91| 33.2—42.2 | 36.85 | 2.23| 32.2—42.3 | 38.02 | 2.20| 32.9—45.2
37.91 | 2.06| 33.5—43.4 38.08 | 2.07| 30.0—42.1 39.24 | 2.24| 32.0—47.1
38.86 | 1.89| 33.1—42.8 | 38.64 | 2.01| 34.4—42.0 | 39.96 | 1.77| 36.1—43.6
Table 13
Biacromial diameter of Kérmend girls (cm)
K-58 K-68 | K-78
x ‘ s . w X s | w ‘ X ’ s w
23.27 | 1.80| 19.5—25.8 21.82 | 1.24| 19.5—24.5 23.05 | 1.83 | 20.3—29.0
23.76 | 1.26 | 20.9—26.4 23.27 | 2.23 | 21.1—26.2 23.41 | 1.33 | 19.9—26.7
24.04 | 1.18| 22.7—26.1 23.75 | 1.18| 21.2—25.4 24.01 | 1.31| 21.4—26.5
25.93 | 1.18| 23.1—28.3 25.42 | 0.99| 24.1—28.2 25.68 | 1.56 | 21.0—29.5
26.48 | 1.51| 21.1—29.9 26.30 | 1.04 23.8—28.5 27.17 | 1.16 | 24.1—29.8
27.20 | 1.44 | 24.7—33.6 26.80 | 1.35| 24.0—29.2 27.99 | 1.92| 19.1—-31.9
28.28 | 1.73 | 24.5—34.7 27.90 | 1.31| 24.5—30.3 29.29 | 1.74 | 24.7—33.1
29.70' | 1.46 | 27.1—34.5 29.48 | 1.53 | 26.8—32.9 30.26 | 1.52| 27.6—36.3
30.38 | 1.75| 26.5—36.6 30.10 | 1.70| 26.5—32.9 31.68 | 1.89| 23.3—34.8
31.92 | 2.18| 24.6—37.3 31.67 | 2.31| 23.1—36.3 3296 | 1.70 | 29.5—37.4
33.09 | 1.91| 28.4—39.0 33.28 | 1.89| 29.0—38.0 34.39 | 1.96 | 28.8—39.1
34.70 | 1.65| 30.9—39.2 34.00 | 1.54| 29.4—39.5 35.26 | 1.66 | 31.0—39.4
35.48 | 1.64| 31.9—39.3 34.88 | 1.66 | 31.6—38.4 35.12 | 1.69 | 30.1—38.8
35.70 | 1.52| 31.9—38.0 34.60 | 1.38| 31.4—37.5 35.58 | 1.84| 31.5—40.2
36.45 | 1.72| 33.8—40.8 35.11 | 1.84| 31.8—40.5 36.13 | 1.81| 31.3—30.9
36.84 | 1.72| 34.5—40.4 34.94 | 1.65, 31.3—38.8 35.83 | 1.36| 32.0—38.4
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Table 14

Bi-iliocristal diameter of Kormend boys (cm)

’g‘ K-58 K-68 K-78
¥ [ ] « : [ ] w : |- ] w
3 17.54 | 0.84| 16.0—19.0 16.17 | 0.94| 15.3—18.3 16.65 | 0.89| 14.5—18.4
4 18.67 | 1.31| 16.8—20.4 17.14 | 1.08| 15.5—18.8 17.42 | 1.18| 15.9—24.1
5 19.45 | 1.04| 17.2—21.8 18.03 | 1.01| 16.3—20.5 18.15 | 0.93| 15.5—19.9
6 19.80 | 0.92| 17.9—21.7 18.68 | 1.01| 17.2—21.2 18.80 | 1.09| 15.9—22.3
7 20.48 | 1.15| 18.2—24.7 19.15 | 1.15| 16.5—21.5 19.74 | 1.23| 17.4—22.8
8 21.51 | 1.51| 19.9—26.4 20.08 | 1.17| 18.1—22.8 20.48 | 1.54| 18.0—24.9
9 22.20 | 1.51| 19.3—26.1 20.93 | 1.32| 17.6—24.8 21.45 | 1.81| 19.2—30.0

10 23.66 | 1.86| 20.2—28.8 21.76 | 2.02| 18.5—29.0 22.43 | 1.79| 18.7—27.5
11 23.72 | 1.62| 18.7—27.0 22.60 | 1.96| 19.5—27.5 22.84 | 1L.73| 19.6—28.6
12 24.76 | 1.70 | 21.8—30.6 23.11 | 1.61| 19.7—27.8 23.91 | 1.84| 21.2—30.5
13 26.29 | 1.86| 21.9—30.4 24.07 | 1.62| 21.1—30.3 24.98 | 2.24| 21.4—33.0
14 27.23 | 2.53| 22.6—29.9 24.93 | 1.83| 20.1—29.8 26.22 | 2.31| 21.0—33.7
15 | 29.26 | 2.00| 24.6—35.1 26.26 | 2.10| 21.0—34.0 26.84 .| 1.79| 21.3—31.7
16 29.62 | 1.72| 25.8—33.3 27.24 | 2.04| 22.1-31.7 27.85 | 1.95| 23.9—34.8
17 30.72 | 2.03| 25.7—35.8 27.77 | 1.55| 23.7—31.9 28.21 | 2.20| 24.1—39.5
18 31.64 | 2.15| 27.3—36.4 28.24 | 1.74| 25.4—32.2 28.60 | 1.57| 24.8—32.3

Table 15

Bi-iliocristal diameter of Kormend girls (cm)

T K-58 K-68 | K-78
@z = | = ’ w = s | w ! % ‘ s | w
3 18.27 | 1.24| 16.0—20.2 16.06 | 0.97| 14.5—17.7 16.67 | 1.11| 13.5—18.7
4 1891 | 1.11| 18.8—21.3 17.48 | 0.76 | 15.6—19.7 16.99 | 1.06 | 14.6—20.4
5 19.75-| 1.31| 18.2—-22.8 17.70 | 0.85| 16.4—19.3 17.93 1.41| 15.5—26.0
6 20.51 1.25| 18.4—23.6 18.73 | 1.35| 15.4—21.6 18.56 ! 1.37\‘ 15.3—21.5
i d 20.55 | 1.26| 18.1—26.1 19.47 | 1.22| 17.1—21.9 19.99 | 1.35| 17.2—24.1
8 21.09 | 1.47| 19.0—27.3 20.08 | 1.33| 18.2—25.3 20.13 | 1.67| 13.8—28.2
9 21.80 | 1.30| 19.4—24.8 20.81 | 1.67| 18.4—26.6 21.31 | 1.68| 18.2—27.9
10 23.32 | 1.67| 20.0—28.8 21.85 1.54| 18.8—25.5 22.06 | 1.52| 18.5—27.4
11 24.47, | 1.97| 20.8—28.9 22.54 1.55| 19.7—27.5 23.26 1.88 | 19.0—29.5
12 25.84 | 2.72| 19.3—27.0 24.21 1.71| 21.5—28.1 24.34 | 2.00| 20.9—31.7
13 27.35 | 1.81| 22.7—31.0 25.44 1.67| 21.5—28.8 25.75 1.93 | 21.2—30.7
14 29.64 | 1.92| 25.0—34.8 26.33 | 1.68| 22.9—31.9 26.51 | 2.06| 21.3—33.4
15 30.48 | 1.82| 26.1—32.3 27.42 | 1.61| 23.0—31.5 27.25 | 1.69| 23.8—33.3
16 30.483| 1.74| 26.2—33.5 27.33 | 1.55| 24.2—30.3 27.26 | 2.12| 21.6—34.5
17 31.13 | 1.96| 27.4—35.0 27.75 | 1.41| 24.5—30.4 28.13 | 1.89| 23.0—33.7
18 31.45 | 191 27.3—36.3 28.06 | 1.57| 24.9—32.1 27.48 | 2.27| 23.5—38.3
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Table 16

Transverse chest diameter of Kérmend boys (cm)

K-58

 K-68

T K-78
o &
23 x I s | w X ‘ 8 | w x l 8 ‘ w

3 16.67 | 0.66 | 15.9—17.4 17.25 | 0.87| 16.0—18.7 16.91 | 0.90| 15.4—18.5
4 17.21 | 1.03| 15.3—19.8 17.68 | 0.57| 16.6—18.6 17.30 | 0.96| 14.1—19.7
5 17.92 | 0.27 | 15.6—20.1 18.03 | 0.82| 16.7—20.2 17.63 | 0.80 | 16.1—19.7
6 18.10 | 0.99 | 16.7—20.4 18.37 | 0.89| 16.9—20.1 18.20 | 0.89| 16.1—21.3
7 18.49 | 1.11| 17.0—20.2 18.58 | 0.99| 17.4—20.5 19.15 | 1.08| 17.0—21.3
8 19.80 | 1.41| 17.4—22.3 19.19 | 1.11| 16.9—22.8 19.70 | 1.37| 15.2—24.3
9 20.21 | 1.32| 17.5—22.3 19.98 | 2.05| 16.8—28.3 20.50 | 1.43| 17.5—27.7
10 20.86 | 1.59| 18.7—28.0 20.47 ’ 1.79| 18.2—29.6 21.40 | 1.68| 17.8—26.7
11 21.18 | 1.71| 18.1—-29.4 21.05 | 1.41| 19.2—25.2 21.83 | 1.91| 15.8—27.5
12 22.03 | 1.62| 19.8—28.1 21.68 | 1.80| 18.6—24.6 22.77 | 1.62| 18.7—29.1
13 22.88 | 2.74| 20.3—26.3 23.25 | 1.97 | 19.6—28.2 23.54 | 1.90| 20.5—31.7
14 23.68 | 2.49| 20.3—31.8 23.89 | 1.67| 20.0—27.6 25.16 | 2.14| 21.3—31.3
15 | 25.14 | 2.25| 21.2-29.6 | 25.21 ‘ 2.02| 208-32.8 | 25.69 | 1.79| 21.3—30.3
16 | 2591 | 1.71| 22.2-30.2 | 26.42 | 2.37| 21.9-33.5 | 28.86 | 1.88| 22.8—34.1
17 26.78 | 2.16 | 21.4—32.5 27.40 ‘ 1.59( 23.9—31.0 27.02 | 1.74| 22.9-—33.5
18 | 27.41 | 2.19| 23.3—32.9 | 27.36 | 1.32| 24.5—3L5 | 28.00 | 1.83| 24.4—317

Table 17
Transverse chest diameter of Kormend girls (cm)

- K-58 K-68 K-78

:‘?g % } s ! w x I s ‘ w x ‘ s i w
\

3 17.21 | 0.77| 15.8—18.7 16.65 | 1.23| 15.0—18.8 16.48 | 0.99 | 12.2—28.6
4 17.12 | 0.85| 15.5—28.9 17.06 | 0.99| 15.5—19.4 16.84 | 0.83 | 15.4—19.3
5 17.84 | 0.84| 16.5—19.0 17.15 | 0.93| 15.5—18.8 17.43 | 0.96 | 15.5—19.9
6 18.31 | 0.89| 16.4—20.5 18.08 | 1.23| 15.9—22.4 17.92 | 0.99| 15.4—20.2
7 18.49 | 0.97| 16.3—21.0 18.23 | 0.72| 16.8—20.4 18.76 | 1.29 | 14.3—24.2
8 18.74 | 1.27| 16.5—24.6 18.44 | 0.94| 16.8—20.8 19.29 | 1.26 | 16.9—28.4
9 19.51 | 1.15| 14.4—22.6 19.25 | 1.36 | 16.7—23.5 20.07 | 1.45| 17.3—26.9
10 20.22 | 1.32| 18.3—24.1 20.39 | 1.89| 16.8—28.3 20.55 | 1.36 | 18.3—24.0
11 30.93 | 1.26 | 18.6—25.1 20.75 | 1.78| 18.3—26.5 24.43 | 1.60 | 18.8—26.6
12 22.13 | 1.59| 18.9—27.9 22.19 | 2.29| 18.9—27.7 22.67 | 2.13| 18.4—29.0
13 22.68 | 1.41| 19.9—26.4 23.39 | 2.08| 19.0—29.1 23.55 | 1.76 | 19.1—217.7
14 24.12 | 1.58 | 21.6—28.0 24.21 | 2.02| 21.0—30.6 24.52 | 1.73 | 19.5—30.9
15 24.64 | 1.51| 21.7—27.6 25.19 | 1.83| 22.6—32.4 24.58 | 1.61| 22.1—28.7
16 24.48 | 1.48 | 21.7—27.7 25.02 | 1.95| 20.9—28.8 25.02 | 1.54| 21.5—31.3
17 25.69 | 1.61| 22.8—29.7 25.35 | 1.57| 22.4—28.3 25.55 | 1.95| 20.7—32.2
18 25.58 | 1.41| 23.5—28.5 29.94 | 1.61| 23.0—30.2 25.05 | 1.36 | 22.6—28.7
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Antero-posterior chest diameter of Kérmend boys (cm)

Table 18

T K-58 K-68 | K-78
e f—
- 3 ’ 8 l w X | s I w I % s w

3 12,00 | 0.57| 11.4—12.8 12.00 | 0.85| 10.8—13.5 12.30 | 1.58 | 10.0—17.4
4 12.67 | 1.07| 10.3—14.7 12.32 | 0.72| 10.9—13.5 12.34 | 0.88 | 10.4—14.1

5 13.18 | 0.69| 12.0—15.2 12.77 | 0.74| 11.3—14.2 12.71 | 0.91| 10.2—14.5

6 13.41 | 0.81| 12.0—15.3 13.02 | 0.72| 11.6—15.4 13.24 | 0.87| 11.5—15.1

T 13.56 | 0.73| 11.8—15.3 13.36 | 0.79| 12.0—14.9 13.45 | 0.99 | 11.8—16.5

8 13.61 | 0.85| 10.3—16.0 13.81 | 0.99| 11.9—15.8 13.98 | 1.25| 11.2—17.8

9 13.94 | 0.85| 12.4—15.8 14.42 | 1.37| 12.4—21.5 14.37 | 1.16 | 11.7—18.3
10 14.17 | 1.01| 12.2—16.6 14.71 | 1.55| 12.2—29.6 14.78 | 1.43| 11.4—18.3
11 14.27 | 0.49| 12.3—16.6 15.13 | 1.51| 12.7—18.8 15.05 | 1.25| 12.7—20.1
12 14.64 | 1.14| 13.1—17.9 15.49 | 1.10| 13.5—18.0 15.63 | 1.47| 13.1—21.2
13 15.54 | 1.29| 12.4—18.6 16.01 | 1.53 | 13.3—21.3 16.40 | 1.65| 13.0—22.6
14 15.96 | 1.60 | 13.3—20.1 16.88 | 1.49| 13.9—20.0 17.19 | 1.57| 13.7—22.8
15 17.22 | 1.52| 14.2—20.5 17.62 | 1.57| 14.2—24.2 17.74 | 1.42| 14.0—21.9
16 17.71 | 1.22| 15.1—21.2 18.10 | 1.41| 15.6—21.5 18.12 | 1.71 | 14.9—22.2
17 17.91 | 1.36| 15.9—21.4 18.76 | 1.39| 14.7—21.8 18.46 | 1.66 | 14.8—22.2
18 17.61 | 1.17| 15.7—21.3 18.72 | 1.15| 16.1—21.2 19.00 | 1.42| 16.1—23.1

Table 19
Antero-posterior chest diameter of Kormend girls (cm)

T K-58 K-68 K-78
R =
< X ’ 8 ' w X s w & 8 ‘ w

3 13.14 | 0.58 | 12.6—14.6 11.82 | 0.88 | 10.9—14.1 11.95 | 0.92| 10.0—13.9

4 13.00 | 0.95| 10.7—14.3 11.70 | 0.83 | 10.1—13.1 12.19 | 0.82| 10.0—14.1

5 13.27 | 1.01 | 12.2—15.8 12.05 | 0.69| 11.2—13.3 12.52 | 0.83| 10.5—14.3

6 13.39 | 0.94| 11.8—16.4 12.85 | 1.16 | 11.5—16.7 12.91 | 0.82| 11.2—15.4

1 13.34 | 0.34| 11.5—15.4 12.98 | 0.84| 11.2—14.2 13.32 | 1.18| 11.2—18.0

8 13.58 | 1.02 | 12.2—16.2 13.41 | 1.07| 11.8—15.6 13.44 | 1.08| 11.3—16.9

9 13.72 | 1.00| 12.2—16.2 13.90 | 1.17| 10.8—16.7 14.05 | 1.32| 11.0—19.4
10 14.25 | 1.30| 11.8—18.7 14.41 | 1.53| 12.6—19.8 14.46 | 1.15| 12.0—18.3
11 14.13 | 1.08 | 11.4—17.2 14.96 | 1.71| 11.7—19.6 14.75 | 1.43| 11.0—19.5
12 14.96 | 1.26 | 12.8—18.7 15.74 | 1.45| 12.7—18.9 15.58 | 1.45| 13.0—18.5
13 15.33 | 1.14| 12.6—18.1 16.32 | 1.43| 13.4—20.7 16.24 | 1.74| 13.3—23.3
14 16.53 | 1.11| 13.8—19.4 16.78 | 1.38 | 14.2—21.1 16.80 | 1.41| 13.0—20.6
15 16.60 | 1.26 | 13.8—19.4 17.32 | 1.45| 15.1-21.7 17.08 | 1.64 | 14.5—23.8
16 16.32 | 0.82 | 14.8—18.2 17.33 | 1.11| 14.7—19.9 17.05 | 1.55| 13.4—21.2
17 16.82 | 1.19| 14.6—19.5 17.28 | 1.43| 13.1—19.8 17.51 | 1.82| 14.0—27.2
18 19.96 | 1.37| 14.2—20.0 17.53 | 1.38| 13.8—21.3 16.83 | 1.53| 13.4—21.3
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Table 20

Chest circumference of Kormend boys (cm)

’g K-58 K-68 K-78

[ T

z & ! s ‘ w z l s | w x s w

3 52.08 | 2.43| 48.0— 54.8| 52.50 | 2.07| 48.5— 56.5| 51.17 | 2.08| 46.3— 54.6
4 54.62 | 2.85| 49.0— 61.0| 53.55 | 2.14| 50.0— 58.1| 52.44 | 2.47| 45.0— 60.3
5 56.00 | 2.37| 50.8— 60.1| 55.86 | 2.88| 50.3— 61.2| 53.74 | 2.36| 48.5— 61.0
6 56.61 | 2.88| 50.0— 62.0| 56.68 | 2.78| 51.3— 64.7| 56.20 | 3.37| 50.5— 74.2
7 57.86 | 2.58| 51.0— 63.2| 57.68 | 3.61| 53.5— 65.5| 58.18 | 3.47| 51.5— 68.0
8 60.06 | 3.34| 54.3— 74.6| 59.92 | 3.50| 55.0— 70.2| 61.01 | 4.13| 50.2— 77.4
9 62.15 | 3.00| 55.8— 70.0| 62.52 | 6.12| 53.8— 92.0| 62.57 | 4.23| 54.8— 90.0
10 64.68 | 3.90| 57.2— 76.0| 63.99 | 5.81| 56.2— 93.0| 65.58 | 5.49| 53.5— 85.7
11 65.71 | 3.69| 57.8— 73.5| 66.00 | 4.52| 59.6— 85.0| 67.04 | 5.46| 58.3— 88.3
12 69.02 | 4.35| 61.8— 80.5| 67.79 | 5.06| 52.8— 80.8| 69.79 | 5.86| 60.7— 90.5
13 72.27 | 4.17| 61.8— 83.1| 71.43 | 5.87| 57.3— 94.0| 72.22 | 6.27| 63.3—100.0
14 74.64 | 6.06| 63.5— 96.5| 75.05 | 5.86| 61.8— 92.2| 77.88 | 7.75| 56.0—102.5
15 80.32 | 5.82| 67.4— 95.3| 178.92 | 7.07| 53.8—100.1| 79.56 | 5.85| 66.8— 95.0
16 83.03 | 4.53| 71.3— 93.3| 82.93 | 7.45| 56.7— 98.1| 83.39 | 6.28| 64.0—105.0
17 84.76 | 5.73| 75.3—102.8| 85.43 | 5.39| 59.0— 95.3| 84.16 | 5.43| 68.0—103.8
18 88.32 | 4.38| 78.8—101.0| 86.00 | 3.35| 78.1— 93.0| 87.83 | 6.45| 76.2—102.8

Table 21
Chest circumference of Kormend girls (cm)

T K-58 K-68 K-78

P

= x { 8 1 w x I s [ w = ‘ 8 l w

3 53.17 | 2.79| 47.0—56.3 51.47 | 2.86| 48.2— 58.2| 50.67 | 3.28| 43.8— 60.5
4 53.82 | 2.55| 49.0—59.0 53.18 | 2.94| 48.2— 59.6| 51.43 | 2.40| 47.0— 57.3
5 55.64 | 2.16| 52.8—61.8 53.50 | 2.86| 49.5— 58.2| 53.68 | 2.70| 46.8— 61.3
6 57.59 | 3.06| 52.4—63.4 56.54 | 2.63| 50.7— 76.2| 55.19 | 3.46| 48.4— 69.0
q 58.08 | 2.79| 51.5—66.6 56.84 | 2.22| 51.8— 62.0| 57.59 | 3.70| 51.0— 77.3
8 59,51 | 4.11| 51.5—79.0 57.92 | 2.87| 53.8— 64.5| 59.19 | 3.88! 51.5— 73.5
9 60.60 | 3.27| 55.0—172.7 59.73 | 3.74| 53.0— 69.2| 62.17 | 5.14| 52.5— 85.0
10 63.00 | 4.02| 56.3—76.7 64.72 | 6.36| 55.0— 91.2| 63.80 | 4.56| 55.3— 77.3
11 64.89 | 4.77| 57.3—179.0 66.94 | 7.51| 57.1— 90.6| 67.23 | 6.05| 58.5— 89.0
12 69.71 | 5.46| 60.0—88.0 72.35 | 7.61| 59.0— 87.5| 70.96 | 6.79| 59.5— 91.0
13 72.05 | 4.47| 61.5—82.5 76.96 | 7.30| 57.3— 92.8| 74.68 | 6.43| 62.2— 96.5
14 76.66 | 5.22| 69.0—92.5 80.55 | 7.17| 66.6—102.2| 77.90 | 6.50| 59.5—100.5
15 7795 | 5.01| 64.0—92.7 83.88 | 6.92| 75.0—115.5| 78.73 | 5.42| 69.0— 94.0
16 78.87 | 3.33| 73.0—86.6 83.33 | 6.49| 73.1—101.8| 80.19 | 5.77| 68.1—102.8
17 81.54 | 4.65| 72.0—96.0 85.06 | 5.21| 73.8— 98.0| 81.83 | 6.64| 68.3—108.5
18 81.50 | 4.86| 72.3—93.8 87.00 | 5.48| 76.8—102.8| 79.35 | 4.59| 73.0— 91.8
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Table 22

Upper arm circumference of Kérmend boys (cm)

N K-68 K-78
[ ; i = _ 8l

3 x 3 w x s w

3 15.58 1.09 14.2—17.0 15.09 1.60 13.3—18.0
4 15.86 0.94 14.4—18.0 15.30 1.38 11.0—-21.5
5 16.14 1.40 13.0—20.3 15.46 0.99 13.4—18.8
6 16.56 1.85 12.0—20.0 15.81 1.23 12.7—-19.3
7 16.49 1.17 14.6—19.0 16.35 1.46 13.8—21.0
8 17.10 2.09 14.0—22.2 16.84 1.60 14.3—23.4
9 17.78 2.18 14.2—26.8 17.79 2.03 14.8—25.5
10 18.53 2.45 15.5—30.2 18.63 2.34 15.3—26.9
11 19.40 2.06 16.3—25.4 19.15 2.16 15.3—26.6
12 19.99 2.15 16.8—25.3 19.88 2.35 15.8—27.8
13 21.07 2.54 17.8—31.0 20.74 2.89 16.9—32.8
14 22.40 2.44 17.3—28.5 22.40 3.01 16.3—31.3
15 23.55 2.59 18.1—-33.4 22.93 2.03 17.5—29.0
16 24.93 2.70 18.5—32.1 24.02 2.06 19.7—29.8
17 25.71 2.15 20.8—32.3 23.97 2.23 17.8—33.0
18 25.64 1.80 23.0—29.3 25.36 2.13 19.9—31.0

Table 23
Upper arm circumference of Kérmend girls (em)

= K-68 K-78

e ; —
25 x 8 w x ] ( w

3 15.53 0.88 14.0—17.2 15.29 1.09 12.2—18.0

4 16.03 1.13 14.2—17.2 15.29 0.33 13.0—17.6

5 15.65 1.23 14.0—17.8 15.56 1.18 13.0—18.5

6 16.62 1.86 14.2—22.6 15.99 1.39 13.4—18.8

7 16.63 1.28 14.0—19.5 16.57 1.62 13.7—23.3

8 17.41 1.31 15.6—20.5 17.34 1.71 14.0—21.4

9 18.06 1.90 15.3—23.5 18.10 2.01 14.1—24.8
10 19.41 2,22 15.4—26.8 18.55 1.88 15.3—24.8
11 20.19 3.05 16.6—28.5 19.38 2.72 15.3—29.4
12 21.21 2.48 17.6—27.2 20.16 2.63 16.3—29.5
13 22.17 2.22 17.9—26.8 21.08 2.36 15.8—28.0
14 23.08 2.45 19.3—30.1 22.00 2.65 17.2—31.8
15 24.14 2.37 20.7—30.6 22.54 2.40 17.3—27.0
16 24.18 2.43 20.4—29.0 23.11 1.92 18.4—30.3
17 24.62 2.35 29.2—29.6 23.69 2.44 17.0—31.7
18 25.47 2.19 22.5—32.0 23.00 2.13 19.4—27.9




Table 24

Thigh circumference of Kérmend boys (cm)

& N K-68 K-78
£ —

é"}; — ‘ s w x s | w

3 29.32 ! 2.21 25.5—33.6 29.33 1.43 24.8—31.9

4 31.05 | 2.64 27.7—38.8 29.46 2.40 20.3—317.0

5 31.32 3.26 22.5—37.7 30.93 2.28 26.0—36.4

6 32.97 2.75 28.5—39.2 32.55 2.72 24.8—39.4

1 33.38 2.38 29.3—40.2 32.09 3.46 28.0—46.6

8 3530 | 3.36 30.9—43.5 36.69 4.10 28.8—48.3

9 36.88 | 4.37 30.4—53.2 38.57 4.38 31.8—55.8
10 38.71 4.66 31.5—60.0 40.33 5.01 32.5—56.5
11 40.85 4.88 34.0—60.0 41.42 4.59 31.5—54.9
12 41.00 3.80 35.0—63.3 43.16 5.02 34.0—62.0
13 43.36 3.97 36.8—60.0 44.83 4.97 36.3—65.3
14 44.76 4.31 34.9—59.0 47.41 5.05 35.0—62.0
15 47.00 4.84 32.5—65.5 48.14 3.77 39.4—60.3
16 48.81 4.49 35.6—63.0 50.22 4.29 40.4—65.5
17 50.83 3.90 45.0—60.4 49.50 4.71 40.0—59.7
18 49.88 2.80 45.2—54.0 51.23 3.63 43.3—59.2

Table 25
Thigh circumference of Kérmend girls (cm)
OB K-68 K-78
g s A R

‘?E‘ X i s 1 w X 8 \4

3 30.82 2.11 26.8—34.7 30.19 3.39 24.8—38.5

4 32.36 2.51 28.0—38.5 30.69 2.53 24.9—-38.3

5 31.95 3.00 26.8—37.2 32.29 2.70 25.8—41.2

6 31.85 2.93 | 29.0—41.3 34.08 3.04 28.3—44.0

7 35.12 2.38 30.0—40.9 35.96 3.56 29.5—48.8

8 37.15 3.01 32.0—44.5 37.03 3.89 29.0—46.4

9 38.42 3.73 33.0—49.0 39.49 4.15 31.7—51.8
10 41.50 4.37 33.1—-55.8 40.46 3.90 32.4—50.3
11 42.94 5.63 35.2—60.5 43.30 4.88 34.2—57.3
12 45.717 4.77 37.3—56.0 45.39 5.47 29.4—60.4
13 47.66 4.88 37.4—57.8 48.27 5.03 35.5—58.5
14 50.04 4.60 41.0—64.3 50.10 5.27 37.9—173.3
15 51.70 4.65 44.5—69.5 51.34 4.73 41.7—62.1
16 51.80 4.40 45.0—63.0 51.53 4.10 36.8—63.0
17 52.60 3.76 45.3—61.5 53.40 4.82 39.4—68.8
18 54.65 4.16 46.5—66.0 53.45 3.98 43.4—62.0
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Table 26
Calf circumference of Kérmend boys (cm)

’E‘ K-68 K-78
HE

o) X \ 8 w X ‘ 8 | w

3 20.25 1.44 18.8—22.6 20.39 0.99 18.8—21.6
4 20.83 1.03 18.6—23.5 20.65 1.41 18.4—34.8

5 21.40 1.70 16.3—24.4 21.47 1.25 28.1—24.0
6 22.46 1.66 19.7—26.6 22.53 1.62 19.3—26.2

i f 22.72 1.46 20.0—26.3 23.69 2.00 20.1—29.3

8 24.06 2.32 20.8—29.7 25.00 1.92 21.3—29.0

9 | 25.15 2.66 19.5—35.3 26.22 2.54 19.5—36.8
10 | 25.88 2.48 21.6—36.2 27.15 2.67 22.0—35.2
11 | 26.75 2.57 20.1—35.3 27.92 2.47 23.0—35.9
12 28.00 2.54 24.0—32.1 29.11 2.69 21.7—40.0
13 28.68 3.00 18.6—36.8 30.72 3.26 22.8—41.3
14 30.61 2.77 25.2—40.0 32.68 3:15 24.5—40.8
15 32.02 2.78 26.8—41.0 33.36 2.41 28.0—40.5
16 33.39 3.03 26.6—43.3 34.48 2.49 29.7—41.8
13 33.88 2.27 27.9—39.4 33.90 2:32 29.1—39.6
18 33.28 1.33 30.9—-37.2 34.80 2.24 30.2—40.7

Table 27
Calf circumference of Kérmend girls (em)

= K-68 ' K-78

%3 |
o X s w x ‘ s | W

[

3 20.06 1.20 18.0—22.2 20.62 1.80 14.5—23.8

4 21.82 | 1.97 18.8—28.0 21.10 1.39 18.0—25.2

5 21.10 1.25 18.0—23.2 22.00 1.61 18.1—28.3

6 22.96 1.66 19.8—28.3 22.74 1.51 18.3—27.4

1 23.53 | 1.30 21.2—-274 24.12 1.85 20.0—31.0

8 24.21 1.63 20.8—27.8 24.96 2.13 | 20.8—29.3

9 25.13 | 2.07 21.4—31.0 26.34 251 21.1—38.2
10 26.43 } 2.36 21.1—34.8 27.07 2.68 22.3—35.2
11 27030 1] 2.60 20.7—33.2 28.52 2.89 23.3—37.5
12 29.24 2.79 23.6—36.2 29.63 3.16 19.8—38.5
13 30.50 2.62 25.2—-27.2 30.86 2.82 23.3—37.5
14 31.56 2.52 36.6—38.0 32.16 2.98 26.0—40.8
15 32.56 2.51 28.3—37.7 32.66 2.52 26.8—37.0
16 32.27 2.76 27.3—40.7 33.15 2.13 | 27.6—37.7
17 32.94 2.47 28.3—39.0 33.44 2.60 26.0—41.3
18 33.79 1.99 29.2-37.8 32.95 1.91 27.9—36.9
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Table 28

Bicondylar humerus of Kormend boys (mm)

- K-68 K-78
&=
< E} x s w x 8 w
3 44.75 2.00 42—49 43.91 2.92 39—49
4 44.73 1.83 42—49 45.00 2.70 39—54
5 47.08 2.95 42—53 46.47 2.35 41—52
6 48.07 3.18 43—54 48.00 2.82 42—57
f 49.47 4.47 42—172 50.06 3.32 43—59
8 50.28 3.39 38—56 52.63 3.98 46—173
9 53.25 3.74 43—65 54.91 4.00 49178
10 56.00 4.19 49—69 56.35 3.90 48—69
11 57.50 4.18 52—179 57.96 3.58 50—75
12 58.84 4.13 50—68 60.00 3.78 52—174
13 61.78 4.47 52—174 62.34 4.29 53—T74
14 65.23 4.91 54—85 65.58 4.32 54—173
15 67.04 4.07 53—177 67.48 4.24 58—80
16 68.75 4.34 60—84 68.89 3.60 60—177
17 69.79 3.53 62—178 69.48 3.40 51—178
18 70.04 2.73 65—174 69.29 3.53 60—177
Table 29
Bicondylar humerus of Kérmend girls (mm)
; fg K-68 K-78
::Df’b x E s w x 8 w
3 41.41 2.17 37—44 42.29 2.40 35—45
4 43.91 2.65 39—50 43.24 2.43 36—49
5 43.50 2.86 35—48 44.97 2.92 38—56
6 45.92 3.38 42—53 46.29 2.89 41—53
7 417.79 2.96 43—54 48.24 3.23 39—57
8 50.00 2.63 44—55 49.30 3.06 44—57
9 51.06 3.17 45—58 52.15 3.70 44—65
10 54.50 4.55 4714 54.17 3.26 46—64
11 35.75 3.36 49—64 55.80 3.22 48—63
12 57.84 3.95 50—69 57.20 3.61 51—67
13 58.41 3.43 52—68 58.64 3.70 50—176
14 59.89 3.13 53—170 59.65 3.60 52—173
15 61.12 3.59 54—69 58.24 3.25 54—67
16 60.79 3.59 53—68 60.81 3.66 54—176
17 61.00 3.48 54—68 61.29 3.63 52—170
18 62.00 3.30 54—68 60.00 3.18 52—68
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Table 30

Bicondylar femur of Kérmend boys (mm)

oF | | K68 - K-78

‘;,' = s l\ w x ‘ s l w

3 66.50 3.35 60— 72 66.17 3.61 55— 72
4 68.18 3.64 60— 75 69.18 3.58 61— 80
5 71.97 4.24 63— 82 70.95 3.54 61— 78
6 73.80 3.80 66— 82 73.08 3.55 66— 84
4 75.07 2.96 68— 81 77.35 4.77 65— 90
8 78.55 4.26 70— 88 80.13 4.24 71— 92
9 81.21 4.90 70— 96 83.30 4.97 72— 99
10 83.82 5.66 63—104 86.20 5.53 76—104
11 86.70 5.11 79—100 87.23 6.63 62—102
12 89.27 4.95 81— 99 90.64 5.59 74—110
13 91.29 5.23 80—103 94.04 6.55 78—118
14 94.91 5.21 84—108 97.27 5.93 85—122
15 96.62 5.56 83—118 96.90 4.64 85—109
16 97.87 5.57 84—123 98.65 5.01 85—110
17 99.11 5.11 88—110 97.80 4.65 88—108
18 97.24 3.96 90—106 98.64 4.41 89—110

Table 31
Bicondylar femur of Kérmend girls (mm)

oF K68 I K

b é x s w X { 8 l w
|

3 64.23 3.21 59— 172 65.14 3.27 | 58— T3
4 67.36 3.69 61— 74 66.99 349 | 56— T4

5 67.50 4.20 61— 72 68.73 347 | 58— 176
6 71.54 4.22 66— 84 70.64 392 | 61— 81
@ 73.46 3.73 66— 82 73.88 416 | 66— 92
8 75.97 3.49 68— 83 75.55 3.96 \ 68— 84

9 77.54 4.26 68— 87 79.21 5.09 | 66— 96
10 81.32 5.52 73— 93 81.96 5,01 | 72— 95
11 83.88 4.95 74— 95 84.51 445 | 15— 94
12 86.28 5.66 74—104 86.38 5.89 | 70—106
13 87.29 4.45 78— 97 88.77 4.71 78—101
14 89.11 4.83 78—103 89.94 5.81 77—114
15 90.63 4.37 81—100 90.20 4.87 80—102
16 90.93 6.28 81—108 90.73 5.21 81—103
17 89.89 4.65 78—101 91.34 5.26 80—104
18 91.56 3.84 82— 98 89.48 4.41 80— 96
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Table 32
Skinfold thickness over biceps in Kérmend boys (mm)

= K-68 K-78
:é x 5 w x 8 w
3 5.83 1.47 4— 9.5 7.48 2.26 3—14
4 5.66 1.35 3— 8.5 6.76 2.33 2—14
5 5.42 1.17 4— 8.0 6.86 2.33 2—12
6 5.36 1.53 3— 8.0 5.95 3.14 2—12
1 4.91 1.22 3— 8.0 5.10 2.711 2—17
8 5.41 1.36 3— 9.0 5.35 2.72 2—14
9 5.66 2.21 3—11.5 6.27 2.88 3—18
10 4.43 1.68 3—11.0 6.37 3.57 2—15
11 4.83 1.71 2— 9.5 7.01 4.34 2—24
12 4.42 1495 2—10.0 7.04 4.23 2—30
13 4.76 2.00 2—11.0 7 b 4.08 2—22
14 4.39 1.48 2—10.0 6.26 3.26 2—18
15 3.04 0.96 3— 1.5 5.65 2.64 2—13
16 4.26 1.14 3— 95 5.22 2.60 | 2—18
17 4.18 2.68 2— 1.5 5.15 2.85 [ 3—22
18 3.93 0.71 3— 6.0 5.21 2.69 | 2—14
Table 33
Skinfold thickness over biceps in Kérmend girls (mm)

& K-68 K-78

<3 T T

N X s w x s ’ w

3 5.74 1.72 3—10 7.97 2.48 3—14
4 5.61 1.38 3— 9 7.41 2.09 3—13
5 5.42 1.17 4— 8 7.36 2.22 4—12
6 5.36 1.53 3— 8 7.33 2.46 3—12
5 4.91 1.22 3— 8 6.89 3.00 2—21
8 5.41 1.36 3— 9 5.44 2.66 3—18
9 5.66 2.21 3—11 7.78 2.90 3—17
10 6.45 2.07 3—11 7.70 3.37 2—17
11 6.24 2.48 4—12 8.21 3.66 2—-17
12 6.20 1.86 4—10 8.12 3.98 3—27
13 6.86 2.29 4—13 8.61 3.78 2—22
14 7.08 2.17 3—12 8.88 3.66 2—25
15 8.22 2.98 4—16 17.40 4.17 2—25
16 7.99 3.10 5—15 10.58 3.92 4—26
17 7.56 2.37 3—13 10.48 4.04 3—24
18 8.04 1.91 5—11 8.85 3.86 2—22
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Table 34
Skinfold thickness over triceps in Kérmend boys (mm)

—_ K-68 K-78
o
= X s w x I 8 w
3 10.44 1.58 7—15 11.78 2.55 9—18
4 9.19 1.36 6—11 10.72 2.80 5—19
5 8.56 1.48 6—13 9.85 2.21 6—15
6 8.31 1.69 5—13 9.51 2.62 5—18
1 7.34 1.70 4—13 8.90 3.33 4—22
8 7.85 1.85 5—13 9.59 4.02 3—24
9 7.43 1.65 4—12 10.34 4.03 4—24
10 7.78 2.31 4—13 10.30 4.47 3—23
11 8.40 2.65 4—16 10.31 5.37 5—32
12 6.42 2.06 3—14 10.82 5.03 3—28
13 7.96 2.67 4—16 10.21 5.26 3—35
14 7.65 1.94 4—13 9.88 5.34 3—32
15 6.98 1.87 4—12 9.02 3.77 2—19
16 7.13 2.17 4—14 8.73 3.96 3—28
17 7.87 1.83 4—11 8.06 4.08 3—25
18
Table 35
Skinfold thickness over triceps in Kérmend girls (mm)
= K-68 -7
F % K-78
s £ . w £ - W
3 10.11 2.30 6—15 11.90 2.76 6—16
4 10.12 1.55 7—14 11.75 2.79 6—18
5 8.50 1.07 6—11 11.17 2.86 6—20
6 8.64 1.93 4—11 10.79 2.86 4—18
T 8.54 2.05 5—12 11.19 4.13 5—28
8 9.37 2.15 6—14 10.65 3.97 6—21
9 9.31 2.58 5—15 11.97 4.20 5—29
10 10.27 3.00 6—17 12.10 4.14 5—217
11 10.74 3.03 7—11 11.72 4.16 4—23
12 10.00 2.43 6—14 12.18 5.50 6—37
13 10.54 2.85 6—16 12.89 5.63 5—35
14 10.34 2.96 7—117 14.22 5.61 6—35
15 14.57 3.67 6—23 14.68 4.92 5—27
16 13.80 4.87 8—24 16.19 5.38 5—39
17 13.65 4.17 8—24 16.99 5.93 2—33
18 14.74 3.30 8—21 15.65 8.08 5—25
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Table 36

Subscapular skinfold thickness in Kérmend boys (mm)

= K-68 K-78
éoé x s w X ‘ s ’ W
3 6.15 1.21 5— 9 6.00 1.62 3— 8
4 5.36 1.13 4— 8 6.13 2.717 3—117
) 5.03 0.94 3— 17 6.03 2.12 3—11
6 5.14 1.21 3— 9 5.87 2.40 3—16
T 5.01 1.18 4— 8 5.24 2.82 2—18
8 4.44 1.29 3—10 6.79 5.07 2—34
9 5.27 1.28 3— 9 6.93 4.33 2—30
10 5.7 1.54 3—10 5.13 5.60 3—31
11 6.47 2.27 4—15 8.38 6.05 3—35
12 6.08 1.96 4—15 8.96 5.89 2—32
13 6.49 2.29 4—15 9.15 6.81 3—48
14 6.53 2.44 3—14 9.21 5.80 338
15 6.95 1.52 4—12 8.85 3.71 3—23
16 7.49 1.86 5—15 9.67 4.24 5—31
17 7.97 2.02 5—14 9.48 4.34 4—30
18 8.18 1.56 5—12 11.26 5.39 5—36
Table 37
Subscapular skinfold thickness in Kérmend girls (mm)
= K-68 K-78
‘B‘Pé 3 s w x ’ s { v
3 6.19 1.26 4— 8 6.95 2.62 3—14
4 6.43 1.35 4—10 6.51 2.49 3—17
S 6.06 1.49 4— 9 713 2.43 4—15
6 5.89 1.28 4— 9 7.36 3.05 3—18
7 5.75 1.49 4—10 7.87 4.96 2—33
8 6.83 2.34 4—12 7.89 5.09 3—28
9 6.92 2.63 4—15 9.18 5.52 3—32
10 8.05 2.47 4—15 9.46 5.28 3—25
11 9.16 3.96 6—18 9.89 5.90 2—34
12 8.52 2.11 6—14 11.17 7.61 3—48
13 9.57 2.90 5—15 12.45 6.58 5—37
14 10.93 3.15 6—17 13.63 6.19 4—35
15 13.43 3.61 8—21 13.76 5.90 5—33
16 13.74 4.21 9—-23 15.11 7.28 7—47
17 13.33 3.73 8—20 16.47 6.42 5—41
18 13.44 4.02 8—22 15.18 5.27 7—32
| \
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Table 38
Supra-iliac skinfold thickness in Kérmend boys (mm)

oF K-68 K-78
<8 F | =
2 X s w X s ‘ w
3 6.31 2.57 4—12 6.70 1.64 4—11
4 5.49 2.02 3—10 6.69 2.82 2—-22
5 4.79 2.10 3—13 6.81 2.52 2—13
6 4.76 1.35 3— 8 7.20 3.11 2—20
% 4.70 2.46 3—14 6.65 4.12 2—24
8 5.55 2.68 3—14 8.88 7.56 2—39
9 5.04 2.09 3—13 10.29 1.13 2—45
10 5.49 2.07 3—10 11.92 8.94 2—42
11 6.42 2.80 3—13 12.59 9.99 3—50
12 6.10 2,71 3—14 12.82 8.99 3—46
13 6.67 2.96 3—15 13.29 9.92 3—58
14 6.53 2.44 4—14 13.16 8.86 2—55
15 6.89 2.54 4-—18 12.01 6.69 3—35
16 719 2.31 414 12.52 7.33 4—58
17 8.20 3.14 4—17 12.08 7.25 5—52
18 6.86 2.08 5—13 14.74 7.82 4—46
|
Table 39
Supra-iliac skinfold thickness in Kérmend girls (mm)
o K-68 K-78
80 @
<$ x s | w X | s | w
3 7.33 2.68 4—13 7.61 2.74 3—14
4 7.54 2.21 5—13 8.10 2.98 3—18
5 7.03 2.71 4—13 8.99 3.27 4—19
6 6.65 2.14 ’ 4—12 9.40 3.7 3-—-21
T 6.39 3.11 | 4—12 10.48 6.18 3—38
8 7.24 249 | 4—14 9.88 4.99 2—31
9 7.67 2.86 4—13 13.11 7.68 3—38
10 9.48 3.15 4—15 13.19 6.59 5—33
11 9.05 3.27 4—14 14.07 7.63 3—35
12 8.84 2.53 5—13 15.29 9.63 3—41
13 10.46 3.61 6—18 16.49 8.43 5—40
14 10.93 3.15 6—17 17.50 7.95 3—47
15 16.10 3.99 9—23 17.81 7.52 6—37
16 17.73 4.80 12—28 19.18 7.33 10—52
17 15.13 4.44 8—23 21.66 8.80 7—50
18 20.60 4.93 14—31 18.18 6.92 T—42
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Abdomen skinfold thickness in Kérmend boys (mm)

Table 40

= K-68 K-78
Sk
<% = s W = s w

3 8.45 3.24 4—14 5.88 2.42 3—13

1 6.25 2.24 4—12 5.97 2.89 2—14

5 5.73 1.47 3— 9 5.42 2.29 2—13

6 6.11 1.81 3—10 6.33 3.64 1—-20

7 5.32 1.79 3—12 5.69 4.10 2—24

8 6.72 3.37 3—16 7.70 6.84 2—38

9 6.10 2.47 3—13 8.81 T:11 2—38
10 6.65 2.78 3—14 10.68 8.58 3—36
11 8.36 4.28 4—21 10.43 8.55 3—45
12 7.88 2.75 4—14 11.20 9.25 2—47
13 9.24 3.88 4—20 11.57 8.80 3—50
14 10.11 3.84 6—19 11.47 8.34 3—50
15 9.19 3.11 4—17 11.57 8.80 3—50
16 10.16 3.14 5—19 12.37 7.10 4—48
17 10.89 4.31 5—21 11.92 8.00 4—54
18 11.00 3.08 6—20 13.89 8.44 5—48

Table 41
Abdomen skinfold thickness in Kérmend girls (mm)

= K-68 K-78
$E
< % x ) w X 8 w

3 7.31 1.58 4— 9 8.38 3.52 5—21

4 7.53 3.39 5—16 7.31 2.52 2—15

9 6.42 2.38 4—12 7.20 3.39 2—18

6 8.05 3.40 4—15 8.01 4.06 2—20

i 6.70 2.11 4—13 8.65 5.77 3—34

8 8.25 3.20 4—15 8.31 5.34 2—27

9 8.77 3.01 4—15 11.21 7.57 2—48
10 10.63 3.61 5—17 11.49 6.21 3-—-31
11 10.20 3.37 5—15 13.41 T, 3—36
12 13.34 4.60 7—20 15.41 9.15 3—44
19 15.41 4.52 9—24 16.56 8.01 6—42
14 18.93 6.01 10—30 18.94 8.14 4—53
15 22.08 4.18 16—30 19.93 7.85 8—42
16 22.80 4.99 17—33 21.63 8.84 9—55
17 17.79 4.60 11-27 22.73 8.89 8—44
18 24.28 4.71 14—-31 20.00 9.15 8—35
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Summary

Changes in body measurements investigated in KGS demonstrate secular
changes in Kérmend children. All these changes are the consequence of an
urbanization process of the settlement, including migration. In this paper the
author presented values of body measurements as a complete series of anthropo-
metric data of the KGS.

Special Acknowledgements: It was difficult to speak without any emotion on 28th May, 1981.
This day was a splendid landmark in the history of the Kormend Growth Study. After many
conferences in Hungary and abroad I had an opportunity to give a presentation on my Kor-
mend Growth Study there, just at Kérmend. Many of the participants of our Symposium had
known more or less about this study years before, however, very few of them know Kérmend
itself. We were there, and I was able to report some selected data of my investigations at Kor-
mend. Our Kérmend friends were happy to see the participants of our Symposium there. It is
a fact thatin the 700 years’ history of Kormend there had never been organized such scientific
conference with the attendance of such an international group of outstanding scientists.
Therefore, my first words were those of thanks. I really was and I am extremely happy and
grateful for the extensive and permanent help and exceptionally willing co-operation of my
Kérmend colleagues and friends during the course of this study. Without their help and colla-
boration I would never have been able to carry out this study. I am convinced that they knew
for as certain as I did that with this Kérmend Growth Study all of us served the better knowl-
edge of our Kérmend youth, and with it we wanted to create better circumstances for their
growth and development process.
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HIREK, BESZAMOLOK Anthrop. Kozl 26; 211—212., 1982.

A MAGYAR BIOLOGIAI TARSASAG :
EMBERTANI SZAKOSZTALYANAK MUKODESE
AZ 1981. EVBEN

217. szakiilés, 1981. aprilis 13.
NEMESKERT JANOS: A budapesti testi és értelmi fogyatékosok ardnya a budapesti agglomeracio

gyermeknépességében.
BERES JUDIT: A testis-fejlddés magyar standardja.

218. szakiilés, 1981. oktéber 12.
HENKEY GYULA—KALMAR SANDOR: Tirkeve népességének etnikai-antropolégiai vizsgilata.
EBEN OT16: Beszamol6 az amszterdami Ifjasagi Egészségiigyi Kongresszusrél és a zdgrabi
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Parisi, Paoro (Roma): Advences in twin research.
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KONYVISMERTETESEK Anthrop. Kézl. 26; 213—219., 1982.

FALKNER, F. & TANNER, J. M. (Eds): Human Growth. 1. Principles and Prenatal Growth, 2.
Postnatal Growth, 3. Neurobiology and Nutrition. (Plenum Publ. Co. New York, 1978, 1979. —
63446341606, Gsszesen 1876 oldal, szamos tablazattal, dbraval.)

Ez a haromkétetes munka 6sszefoglalja mindazt, amit az 1970-es évek kozepén a tudomény
a gyermek novekedésérdl, testi fejlodésérdl tudott. A gyermek névekedésének kutatdsa az
utobbi évtizedekben egyre intenzivebbé és komplexebbé valt. A hagyominyos tudomédny-
agak, mint az anatémia, az élettan, a biofizika, a biokémia, az endokrinolégia, Gjabban az
epidemioldgia és kiillonosen a gyermekgydgyaszat eredményei 6ridsi mértékben vitték elbbre
a gyermek novekedésére vonatkozo ismereteinket. Egy részletes dsszefoglalé kézikonyv azon-
ban eddig nem létezett. E hirom kétet olyan standard munka, amely a biolégia és az orvos-
tudomény eddigi ismercteit, kutatasi eredményeit 6tvozi egybe, az elmélet és a gyakorlat
szoros egységében.

A szerkesztok a novekedéskutatas nemzetkozileg elismert, vezetd tudésai. A harom kotet-
ben nyole nagyobb egységet, dsszesen 57 fejezetet taldlunk. Ezeket tiz orszaghél szarmazé 77
szakember irta; két szerzb 2—2 fejezettel jarult hozz4 a munkdhoz, szdmos fejezetet tobb szer-
z6 irt meg. Valamennyiiik nevének felsoroldsa szinte lehetetlen, az ismertetés szubjektivitdsa-
bél adédik, hogy néhany szerz6 nevét mégis megemlitjiik. Mindenesetre a puszta szimadatok
alapjan is fogalmat alkothatunk e viallalkozéds 6ridsi méreteirdl.

Az 1. kétet négy nagyobb egységet foglal magaban. Az els6 rész, Fejlodésbiologia, négy feje-
zethen térgyalja a novekedési folyamat mechanizmusit és a biokémiai alapokat, s6t bizonyos
sejtéseket is felvazol az Gsszehasonlité névekedéskutatds problémdaibél. — A masodik rész
a novekedéskutatdsban alkalmazott biometriai médszereket foglalja 6ssze. E hiarom fejezetben
igen alaposan tdjékozédhatunk a novekedési standardek statisztikai kérdéseirsl (HeaLy),
a mintavilasztds (GOLDSTEIN) és a longitudinalis novekedési vizsgalatok sajatos matematikai—
statisztikai problémairol (MARUBINI). E fejezetek ismerete kiilonosen fontos a vizsgélatok meg-
tervezésének fazisaban. — A harmadik rész ot fejezetben mutatja be a novekedés genetikai
problémaiit, alapvetd médszereit. A magzati novekedés genetikija (ROBERTS), tovabb4 olyan
specidlis kérdések, mint a sziiletési suly vagy a felnGttkori termet vagy az érési folyamat
genetikai aspektusai kapnak itt helyet.

A kotet negyedik része kilenc fejezetben foglalja Gssze a prenatalis novekedés problémait.
A placenta anatémidja és fiziologidja, a magzati méretek éppigy szerepelnek itt, mint az ikrek
nivekedésének kérdései (FALKNER), vagy olyan nagyon is gyakorlati kérdések, mint az anya
taplalkozasa és a magzat novekedése kozotti osszefiiggések, az anydnak és magzatanak anyag-
csere-problémai, vagy a prenatalis és perinatalis kor endokrinolégiai kérdései, az immunrend-
szer kiépiilése, avagy a magzati novekedés specidlis sziilészeti aspektusai.

A 2. kotet a postnatalis novekedést targyalja — a hazai novekedésvizsgilatok mindennapi
gyakorlata szdmara is igen hasznosan. Két fejez.t foglalkozik a kiilonféle szervek sejtnovekedé-
sével. Részletes fejezet mutatja be a nivekedésvizsgilatoknal alkalmazott antropometriai
médszereket (CAMERON). KitlinG a korai gyermekkorrél (JorNsTON) és a pubertdsrél (MAR-
SHALL) irott fejezet. Kiilonés érdeklédésre tarthatnak szdmot a testosszetételrdl, a novekedés
endokrinologiajardl, egyes szervrendszerek, elsésorban az idegrendszer fejlodésérdl irott feje-
zetek. KiemelkedGen fontos a csontérésrél irott alapvetd fejezet (RocHE), és a hozza kapeso-
16d6 részletek, az agy- és arckoponya névekedése, a fognovekedési mintak, valamint a fogzas,
a fogéletkor kérdései (DEMIRJIAN). A szekuliris novekedésvaltozasokrél (VAN WIERINGEN)
és a testgyakorldasnak, a fizikai aktivitdsnak a novekedésre gyakorolt hatdsarél (MArina)
olvashatuak kitiing irdsokat. E kitetet két olyan dolgozat zéirja, amely els§sorban a gyermek-
gybgydszati gyakorlatot érinti: a kissulyu ujsziilottek és ezek novekedésének kérdései.
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A 3. kiter két nagyobb egységhdl dll. EIobb a novekedés, testfejlddés neurobiolégiai kérdé-
seirgl taldlunk kilenc fejezetet, kezdve a korai magzati stidinummal és befejezve a magatartasi
aspektusokkal. Fontos a cortex érésérdl irott fejezet (RaBINOwICZ). A kézponti idegrendszer
organizaci6s kifejlodése és az agy plaszticitdsa, a 1égzés beidegz8désének fejlédése, az alvis
egyes kérdései éppigy megtaldlhaték, mint az agy sexualis differencidlédasa vagy a korai
idegrendszeri differencialodas kérdései (BranDT). E fejezetek szinte mind klinikai tapasztala-
tokon is alapulnak.

A kotet masik része a taplalkozassal, ill. annak a novekedéssel vald osszefiiggésével foglal-
kozik. Kit{ind a csecsemd taplilkozasat és novekedését dsszefiiggéseiben elemzd (BERGMANN
hazaspar), valamint a fehérje- és energiahidnybél adédé rossz taplalkozasnak a novekedésre
gyakorolt karos kévetkezményeirdl irott fejezet (MaLcoLm). Az egyes populacidk gyermekeso-
portjainak novekedésére haté genetikai és kornyezeti tényezok okozta kiilonbségeket az
IBP HA szekcié munkai alapjan mutatja be EVELETH. A gyermektédpldlkozis epidemiolégiai
aspektusai (JELLIFFE hdzaspar) és az obesitas kérdései (CAHILL és RossIiNI) mellett a hidnyos
taplalkozas és az egyedfejlédésben mutatkozé zavarokrél, valamint a téplalkozas és a mentalis
fejlédés, ill. tanulds kapesolatarél olvashatunk.

E kitetben még egy terjedelmes fejezetet talalunk, amelyben TANNER felvizolja a noveke-
dés, testfejlodés kutatdsat BUuFroNtél Boasig. (Azota ezt a témat ondllé konyvben is feldol-
gozta.) Kar, hogy a kelet-eurépai kutatasokrol alig esik sz6 e tanulményban.

A szerkesztSket dicséri a konyv logikus felépitése és az egyes fejezetek egységes szerkezete.
Minden fejezet ugyanis az adott probléma felvazoldsaval kezdédik, majd kisérletes (részben
sajat) eredmények bemutatasdval jut el a kiovetkeztetésekig, az eredmények osszefoglaldsa-
hoz, és igen részletes, pontos irodalomjegyzéket is ad.

Mindharom kétetben targymutaté is van; néha olyan érzésiink tdmad, hogy ezek még rész-
letesebbek is lehetnének.

Ez a kényv nemesak a huménbiolégiai, auxoldgiai kutatdsok legiijabb eredményeinek issze-
foglaldsat adja, hanem a gyermekgydgydszat vagy altaldnosabban a gyermekegészségiigy saja-
tos szempontjait is érvényesiti. Valamennyi tudomdnyteriilet, amely a novekedéssel, testi fej-
16déssel kapcsolatban van, adta legijabb eredményeit, és ugyanakkor kap maés, ugyancsak
fontos adatokat. Kijelenthetjiik, hogy ez a konyv a niovekedés morfologiai, fiziolégiai, bio-
kémiai, valamint elméleti és médszertani probléméinak els6 hiteles és majdnem teljes ossze-
foglalasa. Nemecsak kézikonyv, amelybdl fontos, 1j adatokat, elméleti és gyakorlati ismerete-
ket szerczhetiink, de szemléletformalé funkciéja is kiemelkedd. Ezért minden, névekedéssel
foglalkozé laboratérium kényvtardban meg kellene lennie.

A Plenum Kiadé igen szép kiéllitasban, béven illusztrialva jelentette meg ezt az alapveto
konyvet. Nem ismerjiik a példdnyszamot, de feltételezziik, hogy az szokatlanul magas lehetett.
Tgy is biztosra mehetett a Kiadé: a kotetenkénti 30 —40 dolldros ar mellett is nagy keletje és
paratlan sikere van a konyvnek. (Ezt igazolja, hogy madris elgkésziiletben van az Gjabb kiadds.)

Koszonet a szerkeszt8knek, a szerz6knek és a Kiadénak!
Dr. Eiben Outé

WALTER, H.: Sexual- und Entwicklungsbiologie des Menschen. (Georg Thieme Verlag, Stuttgart,
1978. 268 oldal, 27 téblazattal és 89 dbraval. Ara: DM 14.80)

A ,.Flexible Taschenbiicher’” sorozat e kotetének olvasdsakor tgy tiinik, hogy WALTER
professzor célul tiizte ki, hogy az emberi sexual- és fejlgdésbiologia alapvet kérdéseinek targya-
lasanal dsszekapesolja a humanbiolégiai és az orvosi szemléletet, hogy eziltal e sokrét{i téma
leglényegesebb pontjainak komplex megvilagitasat tegye lehetdvé. Az anatémiai és élettani,
a genetikai és patoldgiai kutatédsok legfrissebb eredményeinek logikus attekintésén til sor keriil
az ide tartozd szocialantropologiai problémik elemzésére is.

A konyv két nagy témakorre oszlik a prae- és postnatalis fejlodési szakasznak megfelelGen.

El6szor megismerkedhetiink a nemi szervek fejlgdésével, felépitésével és funkeiéjaval, majd
a megtermékenyités biolégidjaval. E két fejezetben kiilonos hangsilyt kapnak az egészségiigyi
és szocialantropolégiai fejtegetések. A sziiletés elotti idGszakrél sz616 részben az embriogenexzis,
ill. a magzati fejlédés altaldnos biolégidjanak — féleg élettandnak — leirdsan til a szerzd
néhany antropolégiai érdekességre hivja fel a figyelmet, jollehet a rasszbeli hovatartozas, ill.
a kornyezeti hatdsok okozta kiilonbségek kozott még nem hizhaték meg egyértelmiien a hata-
rok. A sziilés folyamatinak és a szoptatds kérdéseinek tirgyaldsin til e fejezet foglalkozik
még a praenatalis rendellenességekkel. Részletes képet kapunk a genetikai (génmutdcié, kromo-
szoémaaberracid) eredetii, ill. a szerologiai sszeférhetetlenség miatt felléps fejlédési rendelle-
nességekrol. Ertékes gyakorlati ismereteket nytjt a genetikai tandcsaddsrél sz6l6 alfejezet.
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Ezt koveti a nem genetikai feltételhez kotott rendellenességek sorbavétele, a kivalté okok
mindsége szerinti csoportositasban.

A postnatalis fejlodésrdl sz616 rész elss egysége a pubertds végéig tart. A fejezet nemesak
az antropometria és szomatotipizélds, a csontfejlédés és fiziolégiai jellemz8k szemszogébsl
vizsgélja ezt az igen érdekes és sokat kutatott fejlodési szakaszt, hanem remek attekintést ad
a neurohormonalis valtozasokrél is, kiilonos tekintettel a nemi érésre. Nem marad el természe-
tesen az ide tartozé genetikai és nem genetikai eredetii betegségek, valamint a szociookonémiai
kiilénbségekre visszavezethetd eltérések alapos magyardzata sem. Igen érdekes és viszonylag
nagy volumenii az ,,akcelerdcié’-nak szentelt szakasz, mely szdmos vizsgilati eredményt
ko6zol, valamint kiilonb6z6 hipotéziseket ismertet és vitat meg. A tovabbiakban a fejlédésbio-
légia alkalmazési teriileteire keriil sor, s ebben a gyermekgyogydszattél az apasdgi vizsgalato-
kon #t az ipari antropolégidig minden lényeges szakag helyet kap.

A feln6ttkorrél szol a mar sokkal révidebb utolsé fejezet, mely a testi, a fiziologiai és az
endokrin véltozdsokkal, morbiditasi és mortalitdsi adatokkal, valamint az 6regség és a halil
biolégidjanak ismertetésével zdrja az ivarsejtek létrejottének eredetével indulé, és a Homo
Sapiens prae- és postnatalis fejlddésén at ivels kort.

A mondanivalé sokfélesége ellenére ez a munka egységes egész, logikus szerkesztése és
kitiing stilusa miatt az egyetemi hallgatékon és a szakembereken til minden érdeklodd élve-
zettel forgathatja.

Dr. Panté Eszter

TANNER, J. M.: 4 history of'the study of human growth. (Cambridge University Press, Cambridge —
London—New York—New Rochelle—Melbourne —Sydney, 1981. 499 oldal. Ara: £ 30.00)

TANNER professzor 1ij konyve az emberi novekedés tanulmanyozasédnak torténetét vazolja
fel. A mintegy hdrom és fél évtizedes szakmai tevékenysége soran rengeteg torténeti adat gyiilt
ossze kezében, ezeket adja most kozre. Az elgszoban kifejezi ugyan aggélyat, hogy 6 nem torté-
nész, és kinyvét nem is szdnja torténeti munkanak. Valéban, nem az; tébb annal. Egy széles
latokort, mindenre, ami Gsszefiigg a gyermek novekedésével, érzékeny szakember kitiing irdsa.
Oriési id6tartamot, 26 évszazadot fut be 400 oldalon. A feldolgozott irodalom tébb mint 1200
tétel, felsoroldsa 52 oldalt tesz ki, és 38 oldalt foglalnak el a jegyzetek, amelyek jorészt szemé-
lyes hangvételii, érdekes adalékok. A 7 oldalnyi Index hasznosan egésziti ki a konyvet, amely
15 fejezetbdl all.

Az ékorral kezd6d attekintéshb8l SoLont érdemes kiemelni, aki hétéves periédusokban bio-
logiailag is j6 jellemzést adott az emberi életszakaszokrél. A kézépkorban a dominikénus
Beauvars Speculum majus c. munkéjiban az alapvetd testnedvek predominancidjat dgy irja
le, hogy a gyermekkorra 14 éves korig a phlegma, aztin 28 éves korig a cholera, majd 60 éves
korig a sanguis jellemzs, végiil az idoskor a melancholia kora. A reneszdnszban FERNEL hasz-
nilta el6szor a fiziolégia kifejezést a novekedésvizsgalatokban.

Az emberi proporciék vizsgalatdval, mint tudjuk, igen kordn kezdtek foglalkozni, a képzs-
miivészetekben ennek a probléménak 6ridsi hagyoményai vannak. A természettudoményos
gondolkodasnak is megfeleld megkozelités ugyancsak eléggé kordn jelentkezett. E fejezetben
tobbek kozott ViTRUvIUS, ALBERTI, DURER, ELSHOLTZ, BERGMULLER, AUDRAN, SCHADOW
munkdassagaval ismerkedhetiink meg.

A negyedik fejezet az antropometria kialakuldsit irja le. STOLLER kdnyvének cimében el-
szor szerepel a névekedés sz6 (1729). BuFFoN és DAUBENTON csecsemdket, kisgyermekeket, s6t
abortumokat vizsgélt és mért, és itt olvashatunk DE MONTBEILLARDr6l, az elsé longitudinalis
nivekedésvizsgélatrél. Erdekesen elevenedik fel JAMPERT munkéja: 6 a berlini Friedrich-kér-
héaz (arvahdz) neveltjeinek novekedését vizsgilta. Adatait TANNER felvitte a mai brit noveke-
dési standardekre. Tanulsdgosak az elsé korszerii novekedésvizsgalatok leirdsai, a Carlschule
(stuttgarti kadétiskola) vagy az angol Marine Society kadétjainak novekedésvizsgalata, avagy
az els6 regruta-vizsgélatok, majd QUETELET matematikai megalapozdsii antropometriai vizs-
galatai.

A novekedésvizsgilatok a miilt szdzad kozepe tajan jutottak fontos szerephez a kozegészség-
iigyben. Az 1830-as években Manchesterben, Leedsben 8 —17 éves gyari munkés gyermekek
testmagassagat vizsgaltdk, kiillonésen HORNER munkéssiga kiemelkedé. Amerikdban ez id6
tajt vizsgéltik a rabszolgagyermekek névekedését.

Az 1870-es években a névekedésvizsgilatok szocio-demografiai aspektussal b8viilnek, elsé-
sorban BrRipGEs, HoLmEs, CH. ROBERTS, GALTON és BowpiTcH munkdssidga nyomén. ROBERTS
1878-ban adta ki az els6 antropometriai kézikonyvet, GALTON megszerkesztette az elsd stadio-
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métert, BowbpiTcH Bostonban egy csaldd 22 gyermekének niovekedését kisérte nyomon 1-t61
22 éves korukig, és jol ismerte a kornyezeti tényeziknek a novekedésre gyakorolt hatasat.

Kialakult az auxologia, és az iskolaorvosi vizsgalatok egyre tobb novekedési adatgytijtéssel
egésziiltek ki. PAGLIANI torinéi vizsgilataibél lesziirte a kovetkeztetést, hogy a novekedés
egyediségét longitudinalis médszerrel, mig a novekedés dltalanossdgat keresztmetszeti nove-
kedésvizsgélatokkal lehet eredményesen tanulmanyozni. GODIN volt az elsd, aki a masodlagos
nemi jellegek kifejlodését egzakt kritériumok alapjan osztdlyozta. () irta meg az els6 pedagogiai
antropolégiai kézikonyvet 1919-ben. (A testgyakorlasnak a novekedésre gyakorolt hatasat
elemz6 vizsgélatair6l MALAN professzor az 1930-as években beszamolt.)

Boas nevéhez fliz6dik a novekedésvizsgalatok (fizikai) antropolégiai szemléletli megszer-
vezése. D’ARcY THomMPSON pedig elséként vizsgilta a novekedés folyamatdt, a niovekedési
sebességet. A miilt szdzad utols6 éveiben kezdgdtek el az Amerikai Egyesiilt Allamokban azok
a longitudinalis vizsgalatok, amelyekbl az els6 novekedési standardeket kidolgoztik. E tekin-
tetben az 1930-as évek hoztik a méasodik nagy korszakot, amikor a névekedéskutatasban a kor-
nyezeti és a genetikai faktorok hatdsiat mér mddszeresen vizsgaltak.

A klinikai szempontok is egyre inkabb érvényesiiltek a névekedésvizsgalatokban. Ennek
jegyében 1753-16] gyiijtottek testsily-, testhossz-, fejkeriilet-adatokat az Gjsziilottekrél, nove-
kedési standardeket dolgoztak ki az 1850-es évektil kezdve. STRATZnak a nivekedés sordan
bekovetkezo proporcionalis valtozasokrél adott leirdsat, akéaresak a ,,nyudldsi” és ,,telési” id6-
szakok leirdsat az id6 nem igazolta (vé. EIBEN 1960), jéllehet szdmos konyv atvette, sGt ZEL-
LERt is félrevezette. Ez utébbi kiilonben a korai gyermekkor végén jelentkezs alakvéltozasok-
rél adott leirdsdval az ,,iskolaérettségi’ vizsgalatok eléfutdrdnak tekinthets. Scammon (1930)
abrajat a novekedés négy alaptipusardl itt eredetiben lathatjuk.

Olvashatunk a fzjlédéslélektan és a novekedésvizsgalatok taldlkozasarol, amely leginkdbb
az amerikai longitudindlis vizsgdlatokban realizdlédott (Iowa, Harvard, Berkley, Fels stb.
novekedésvizsgalatok).

A novekedési rendellenességeket fGleg az eurépai longitudindlis névekedésvizsgalatokbol
ismerhetjiik meg. Itt olvashatunk a hires Harpenden-novekedésvizsgalatokrél és a périzsi
Centre International de I’Enfance iltal koordinalt nemzetkozi kutatdsokrol, MONCRIFF elsd
szocidlpedidtriai vizsgdlatairél stb. Az ,,egyéb eurépai” vizsgilatok cimszé alatt csehszlovak,
lengyel, finn, NSZK-beli és torok kutatdsokrél vannak adatok. Magyarorszagrél egy sz sem
esik. A ,,nemzeti” (orszigos) novekedésvizsgalatok kozott amerikai, angol, holland és kubai
munkéakat emlit a szerzd.

Befejezésiil a novekedésvizsgalatok oki megalapozasirél ir TANNER figyelemre mélté zaré-
sorokat: a szocialis igényekrél, amelyek az iparosodassal egyiitt fejlesztették ki a novekedés-
vizsgdlatokat, felhivtdk a figyelmet a kiilonb6z8 populiciék novekedési ratdiban levd és gene-
tikailag meghatérozott kiillonboz6ségekre; az orvosi szempontokra, amelyek az egyed niveke-
dését longitudinalis médszerrel vizsgaljik; és végiil olyan intelligencia-aspektusokra, amelyek
egy-egy érdekes jelenség oki vizsgalatira vonatkoznak.

E konyvben TANNER professzor j6 osszefoglaldsat adja a novekedésvizsgalatok torténeté-
nek, és az utolsé6 100—150 év nyugat-eurépai és észak-amerikai torténéseinek. Kar, hogy a
kozép-kelet-eurdpai vizsgilatok szinte széba sem keriilnek. Mindazonéltal a konyv élvezetes
stilushan megirt olvasmény mindazoknak, akiket a niovekedésvizsgilatok érdekelnek.

Dr. Eiben Otté

GoLpsTEIN, H.: The Design and Analysis of Longitudinal Studies. Their Role in the Measurement
of Change. (Academic Press, London, New York, San Francisco, 1979. 199 oldal. Ara £ 13.00.
ISBN 0-12-289580-0)

A novekedésvizsgilatok két viltozata, a longitudinilis és a keresztmetszeti egyardnt fel-
virdgzott az utébbi évtizedekben. Mindkettdnek megvan a maga helye a huménbiolégiai kuta-
tasokban, és a tanulmanyozni kivint problématél fiigg, hogy melyik médszert alkalmazzuk.
Mmdenesetre a longitudindlis modszer az, amely t6bb médszertani problémit vet fel.

Ezek megoldéséra, e modszerek osszefoglaldsara tesz kisérletet HARVEY GOLDSTEIN profesz-
szor konyve. GOLDSTEIN professzor tobb mint masfél évtizeden at dolgozott TANNER profesz-
szor matematikusaként a hires Institute of Child Health Nivekedés és testfejlédés Osztalyéan.
Nem tilzas azt éllitani, hogy aligha van olyan probléma e témakérben, amellyel a Tanner-
laboratérium ne foglalkozott volna. Mar maga ez a tény is garancia arra, hogy a kéonyv a gya-
korlat talajara épiil. Ezt kiillonben TANNER professzor is kiemeli a konyvhoz irott elgszavaban.
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Az elsg fejezetben a szerzd a longitudinalis vizsgalatok elméletét és gyakorlatat vazolja fol.
Széba keriil itt a mintavalasztds, a mérési technika, a statisztikai modellek kérdése, az id§-
skala, a fejlodési standardek és normék, az adatok feldolgozédsa stb. Sz6 esik a ,,pilot study™ és a
,,quality control” fontossagarol.

A masodik fejezetben fejti ki a szerzd részletesen a mintavalasztds és a vizsgalat megtervezése
fontos kérdéseit. Régi igazsag ui., hogy a vizsgilat értéke mar szinte a tervezésnél eldsl. Ha ez
sz6 szerint nem is olvashaté igy, az egész fejezet ezt tdmasztja ald. GOLDSTEIN a populdcid
definidlésaval kezdi. Kéztudott, hogy egy geografiailag koriilirt populécié jellemz6i idgvel val-
toznak. Példaul a 7 éves brit gyermekek testmagassdgat emliti, amely a 20. szdzad elsé felében
évtizedenként kb. 1,5 cm-t emelkedett, és ez a ,,szekularis trend” egy olyan részesemény id6beli
megjelenését is befolydsolta, mint amilyen pl. a menarche (14sd TANNER 1955). Ez a torténel-
mi folyamat tehat uralja azokat a viltozdsokat, amelyek az életkorral jelennek meg. Es, bar
mind az életkort, mind pedig a torténelmi idét azonos egységekkel mérjiik, soha nem lesznek
logikailag kiilonb6z8 fogalmak. Ezért tehat, amidén egy populdciét definidlunk, mindig sziik-
séges annak torténelmi eredetét is meghatdroznunk, éppigy, mint foldrajzi helyzetét és egyéb
jellemz6 tulajdonsagait. Eszerint minden huménbiolégiai tanulmény arra a sajatos torténelmi
korra érvényes, amelyben a kérdéses populdcié élt. Nem art erre emlékezni a hazai nivekedés-
vizsgalatok értékelésénél is.

E fejezetben figyelemre mélté részeket olvashatunk még a minta nagysagaval szemben ta-
masztott kovetelményekrsl, amelyek életkoronként mésok és mésok.

A harmadik fejezet a ,,mérdeszk6zok™ (measuring instruments) idébeli valtozasairél szél.
Mérgeszkoz lehet barmely moédszer, amellyel informécidkat gy{ijtiink, pl. egy antropométer,
amellyel testmagassigot mérhetiink, de mér@eszkoz lehet egy j6l megszerkesztett interji-
kérd@iv is. A példak zome emberi névekedésvizsgalatokkal kapesolatos.

A negyedik fejezet az id6hoz viszonyitott méretek modellezését és a vizsgalatok elemzését
targyalja, megfeleld matematikai apparatussal. Az 6todik fejezet a kiilonboz6 alkalmakkor
végzett vizsgalatokbdl szarmazé adatok, pl. testméretek elemzésével foglalkozik. Kiilonosen
fontos a kett6nél tobb vizsgélat eredményeinek feldolgozasardl irott rész. De olvashatunk itt a
mérési hibarél (amely a hazai antropolégiai vizsgalatokban ugyancsak elhanyagolt probléma),
a diszkrét adatok, minGségi jellegek feldolgozasdnak problémaéirdl (log-linedris modellekrél, log-
linedris path analizis modellekrdl, recurziv és non-recurziv rendszerekrél stb.). Figyelmet érde-
mel a retrospektiv adatok feldolgozisanak kérdése is.

A hatodik fejezet hozza talan a legfontosabb és a leggyakorlatibb tudnivalékat, a populacié
standardek és/vagy normak problémajat. Ahhoz azonban, hogy ezt valéban felhasznilhassuk a
mindennapi munkénkban, 4t kellett ragnunk magunkat a kényvén (ami kiilonben kellemes és
nyelvi szempontbél sem nehéz olvasmany).

A hetedik fejezet az adatfeldolgozast targyalja. Szerény, minddssze 5 oldalas tirgymutaté
zarja a konyvet.

GoLDSTEIN professzor konyve nagy nyereség a novekedésvizsgalatokkal foglalkozé humén-
biolégusok, antropolégusok, gyermekorvosok, sportkutaték stbh. szdméra.

Dr. Eiben Otts

LavcuuiN, W. S. —HARPER, A. B. (Eds): The first Americans: origins, affinities, and adapta-
tions. (Gustav Fischer, New York —Stuttgart, 1979, 340 oldal).

Amerika 6slakéi, az indidanok egyre inkabb az antropolégusok érdeklédésének a kozpontjiba
keriilnek. Ennek az a magyarédzata, hogy Amerika gyakorlatilag csak egy iranybél — Szibéria-
b6l — népesiilt be egy keskeny foldhidon keresztiil, a bevandorlas rovid ideig tartott, és vi-
szonylag rovid id6 alatt igen er8sen eltérd foldrajzi koriilményekhez (szubarktikus, mérsékelt-
6vi erdds, préri, tropusi erdék, forré sivatagok és magas hegyek) alkalmazkodtak a bevandorol-
tak. A kultirdknak igen széles skalaja alakult ki, mert példaul a kozép-amerikai indidnok a
foldmiivelést, az épitészetet, a csillagdszatot, a matematikat, a 0 fogalmat és az irast is ki-
fejlesztették, mig az amazonaszi indidnok kozott kékori szinten él6k is vannak.

A kétet a Wenner—Gren Alapitvéiny 4ltal 1976-ban Burg-Wartensteinben megrendezett kon-
ferencia anyagét tartalmazza. A szerkeszték koziill W. S. LAUGHLIN a Connecticuti Egyetem
Biolégiai Antropolégiai Laboratériuménak vezetdje, A. B. HARPER pedig a munkatérsa. Mind-
ketten tobb kutatast végeztek az Aleutdkon, a Parancsnok-szigeteken, Alaszkédban, Kanada-
ban, Gronlandon, és Szibéridban is jartak.

A kétet tartalmilag harom részre oszlik: az els§ amerikaiak eredetével, az egymaissal valé
kapcsolataikkal és az adaptéciéjukkal foglalkozé tanulményokra. A 14 tanulmény mindegyike
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érdekes és értékes informAaciokat tartalmaz. Részletes ismertetésiik nem valdsithaté meg egy
rovid recenzi6 keretén beliil, csak egy kis figyelemfelkeltd ,,izelit6’’ adhaté beldliik.

Az elsé tanulmanyban D. M. Hopkins Beringidnak az utols eljegesedése (i. e. 20 —14 ezerig),
valamint a holocén felmelegedés alatti geomorfolégiai és klimatikus véltozédsait és ennek az
él6vilaggal valé kolesonhatasait elemzi. J. B. GRIFFIN tanulmédnya azt tiikrozi, hogy a régészek
kiozott még mindig tartja magat az az éllaspont is, hogy Eszak-Amerika benépesiilése csak
25—20 vagy 12 ezer évvel ezelstt kezd8dstt volna. Ugyanakkor az djabb kormeghatérozasi
eljarasokkal Del Mare 40 ezer, Lewisville pedig 37 ezer éves ! V. P. ALEKsZEJEV a mésok (DEBEC,
TROFIMOVA, LEVIN stb.) 4ltal kiozolt antropometriai adatokat elemzi. Megallapitja, hogy a szi-
bériai lokalis rasszok kialakuldsa igen komplex folyamat volt, tovabbd, hogy a mai szibériai
népek Gsei kevesebb mongoloid jelleget mutatnak, mint utédaik, és inkdbb emlékeztetnek az
észak-amerikai indidnokra. W. S. LAUGHLIN és munkatérsai tanulménya szerint az aleutédk és az
eszkimék 9—10 ezer éve valtak el egymastél, a Bering-hid partja mellett véndoroltak &t
Amerikéba, mig a tobbiek a hid kézepén. A tovabbi kutatésokat els§sorban az neheziti, hogy az
aleuta leléhelyek mintegy egyharmada, az eszkiméknak pedig kétharmada ma mir viz alatt
van. M. LAMPL és B. S. BLUMBERG szerint a vércsoport-polimorfizmusoknak igen nagy a varid-
cibja az 1jviligi populdcidk kozott, és ezek részletes feltérképezése még a kovetkezd évek fel-
adata. J. N. SPUHLER 53 észak-amerikai térzs véresoport-polimorfizmusaibél szdmolt genetikai
tévolsdgot. Részletesen targyalja a vizsgalatok értékeléseinek nehézségeit, és végiil megilla-
pitja, hogy az indianok, az eszkimék és az aleutdk genetikailag eltérd foldrajzi rasszhoz tartoz-
nak, de kozel dllnak Azsia mongoloid népességeihez. E. J. E. SZATHMARY ettdl teljesen eltérs
végkovetkeztetéshez jut, mert szerinte az indidnok és az eszkimék igen kozel allnak egymaéshoz
a jellegeik alapjan. A tébbi tanulmény kéziil kiemelkedik F. E. JorNsToN és L. M. SCHELL
tanulménya, akik szerint még nines elegendd adat ahhoz, hogy az észak-amerikai torzsek
antropometridja alapjan adaptiv eltérések megmagyardazhatok legyenek.

A nem emlitett metodolégiai, epidemiolégiai és demografiai témaja tanulményok is fontosak
lehetnek az Amerika 8slakéival kapcsolatos Gjabb adatok irdnt érdeklddknek.

Dr. Gyenis Gyula

SAKANO, N.: Latent left-handedness. Its relation to hemispheric and psychological functions.
(VEB Gustav Fischer Verlag, Jena, 1982. 122 oldal, 26 abraval és 19 tablazattal. Ara DDR
35§— M).

Az Agy- és viselkedéskutatds eim{i monografia-sorozat 9. koteteként megjelent konyv a szer-
z6nek a latens balkezességben megnyilvdnulé hemiszférikus és pszichol6giai miikodések latera-
lizacidjara és aszimmetriajara vonatkozé vizsgalatait tartalmazza.

SakANo, N. a Kyoto Egyetem pszicholégiaprofesszora, 15 éves munkdssdga alatt két évet
a lipesei Karl Marx Egyetem Klinikai Neurofiziolégiai Tanszékén kozosen dolgozott PICKEN-
HAIN professzorral, aki kiadéja ennek a mongréfia-sorozatnak. Szdmos beszédaktivitassal kap-
csolatos elektrofiziologiai vizsgalatot végeztek egyiitt, melyek a két hemiszférium funkcionilis
aszimmetridjdnak feltdrasat céloztik.

SAKANO vizsgilatainak kiindulépontja LURIA 1947-ben kizzétett hipotézise volt, mely sze-
rint a jobbkezesekben a nyelvi miikodés bilaterdlis reprezentéciéjanak bizonyitéka arra enged
kovetkeztetni, hogy nagy szimban kell lenniiik latens balkezeseknek a jobbkezes egyének
kézott, és hogy ez a latens balkezes csoport egy olyan populdciét alkot, mely dsszehasonlithaté
a tiszta jobbkezesekkel. A szerzé vizsgalataiban megallapitotta, hogy alatens jobb- és balkezes-
sek ardanya kb. 1:1 volt a normal népességben. Erdekes az a megéllapitdsa, mely szerint a német
egyetemi hallgaték 60%-a volt latens balkezes és 409,-a latens jobbkezes, mig a megvizsgalt
japan egyetemi hallgatok kozott 50 —509%-ban taldlt jobb- és balkezeseket (latens kezesek).

A monografia két részbdl 4ll: az elsd rész a LURIA meghatdrozdsa szerinti latens kezességre
és a kezesség (handedness) manifesztaciéjara vonatkozé statisztikai és pszichometrikus adato-
kat, valamint az adatgy{ijtés médjanak leirdsait tartalmazza. Ezek az adatok megerdsitik a
kognitiv méd, a skolasztikus teljesitmény-tesztekkel mért individuélis kiilonbségek és a latens
kezesség kozotti kapesolatra vonatkozé hipotézist. A masodik része a konyvnek ot elektrofizio-
l6giai kisérletet és a kisérletek eredményeinek értékelését tartalmazza. Ezek a kisérletek a
latens kezességgel kapesolatban lev$ hemiszférikus tilsily két tipusdnak neuropszicholégiai
alapjait magyarazzak.

A szerzd kb. 2000 személyt vizsgalt meg. A vizsgalt személyek életkora 6vodaskortdl felndtt-
korig terjedt. Alkalmazta a Luria-féle latens kezességre vonatkoz6 teszteket, a szdbeli—térbeli
faktorok vizsgilatdnak érdekében 8 —16 éves gyermekeket intelligencia-tesztekkel, 8 —14 éve-
seket skolasztikus teljesitmény-tesztekkel, mig a 13 —16 éveseket, valamint az egyetemi hallga-
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tékat a gondolkodasi médra vonatkozé kérdsivekkel (Cognitive Mode Questionnaires — CMQ)
vizsgilt. Keresztmetszeti és egy 2 évig, illetve 6 évig tart6 longitudinalis vizsgalatot végzett.
Az elektrofiziolbgiai kisérletek a temporalisan rendezett megitélésre (Temporal order judge-
ments-TO) vonatkoztak. A TO észleléseket sszekototték a verbalis és nem-verbalis valaszok
kiilonb6z6 kombindciéjaval, és ezeknek a CMQ-hoz és a latens balkezességhez valé viszonyét
tanulményoztak.

SAxANO megéllapitotta, hogy a latens balkezes fiik jobban teljesitették a térbeli, mint a verb4-
lis feladatokat, mig a latens jobbkezes lanyok jobban teljesitették a verbalis, mint a térbeli
feladatokat. A Kyoto Egyetem bilcsész- és tarsadalomtudoményi fakultdsainak hallgatéi
gyakrabban voltak a Pavlov szerinti ,,miivész”’-tipusiak, mig a természettudomanyi fakulta-
sok hallgatéi nagyobb szdzalékban voltak a Pavlov szerinti ,,gondolkod6”-tipusba sorolhaték.
A természettudomanyi kar hallgatéi kozott, a latens balkezes egyének kozott gyakrabban for-
dultak el8 ,,mfiivész” tipustiak, mig a latens jobbkezes egyének kozott nagyobb szdzalékban
taldlt a ,,gondolkodé”-tipushoz tartozékat. A nék erdsebben asszocidlédtak a ,,mitivész’-
tipushoz, a férfiak pedig a ,,gondolkodé”-tipushoz. Végiil megéllapitotta, hogy az Gsszes fent
emlitett eredményekben a ,,crossing-arms test” (a ,,folding arms” médszer) volt az egyetlen
hatdsos indexe a latens jobb- és balkezességnek.

A szerz§ konyvében feldolgozza a jobb- és balkezességgel foglalkozé csaknem teljes szakiro-
dalmat. A b6 adatanyaggal ellatott monogréfia értékes munka eredménye; legfébb eredménye,
hogy 4j utat nyitott a LURIA kritériumai szerinti latens balkezesség értékeinek teszteléséhez,
a kezesség és a beszéd-lateralizacié, valamint a hemiszférikus predominancia kozotti rejtélyes
kapcsolatnak a vizsgalatdra. Az eredményeket tomor tablazatokkal és j6l szerkesztett 4brakkal
szemlélteti.

Hasznos informéciékat nydjt mindazoknak a szakembereknek: antropolégusoknak, fiziolé-
gusoknak és neuropszicholégusoknak, akik a jobb- és balkezességgel, a két hemiszférium funk-
ciondlis aszimmetridjaval és ezek pszicholégiai hatédsaval foglalkoznak.

Velkey Laszlé

-
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Folyiatds a borité 2. oldaldré!

7. A tanulméanyok statisztikai feldolgoz4dsdnél alkalmazott matematikai képletek jels-
léseinek pontos magyardzatdt meg kell adnia a szerzének. Ugyanez vonatkozik gorog betiis
vagy egyéb specidlis jelolésekre is. Altaldban a Biometriai Ertelmezé Szétér (Szerk.: Janosy
A. — Murakézy T. — Aradszky G. — Mez6gazdasigi Kiadé," Budapest, 1966.) el6irdsait, je-
lI6léseit célszerli kovetni.

8. A tanulményok tagoldsiban az aldbbi beosztasi elvek kovetését tartjuk kivanatos-
nak: 1. Bevezetés (a probléma felvetése, mai 4llisa). 2. Anyag és médszer. 3. A vizsgélat,
kutatds eredményei és azok (6sszehasonlité) értékelése. 4. (sszefoglalis.

9. A tanulmény, kézlemény végén irodalomjegyzéket kell megadni, de csak azok a
miivek idézhet8k, amelyeknek adatait vagy megallapitasait a szerz6 tanulmény4ban valéban
felhasznélta. Az irodalomjegyzéket a szerz6k nevének ,,abc” sorrendjében kell sszedllitani.
A szovegben a szerz6 neve utén (zardjelbe) tett évszdmmal utalunk a megfeleld irodalomra.

A folyéiratok cimeinek roviditésére a szakirodalomban kialakult és elfogadott rovidi-
téseket alkalmazunk.

Az irodalomjegyzék 6sszedllitdsahoz az aldbbi példdk szolgilnak dtmutatésul:

Folyéiratcikkeknél a szerzé(k) vezetékneve, roviditett uténeve, a megjelenési év zéré-
jelben, kettdspont, a kozlemény cime, a folyéirat hivatalos rividitése, a kotetszdm arab szdm-
mal, aldhidzva, pontosvesszd, oldalszdm, pl.:

Bartucz, L. (1961): Die internationale Bedeutung der ungarischen Anthropologie.
Anthrop . Kézl. 5; 5—18.

Koényveknél a szerzé(k) neve, a kiaddsi év zaréjelben, kettéspont, a kényv cime, a kiadé
neve, a kiadas helye, pl.:

BArTUCZ, L. (1966): A praehistorikus trepandci6 és orvostérténeti vonatkozési sir-
lg]e(;ek (Palaeopathologia III. kétet). Orszdgos Orvostorténeti Konyvtar és Medicina Kiadé,

udapest.

Masodidézeteknél — ha azok el nem keriilhet6k — az idézett szerzé neve utdn cit. szbcs-
kat frunk, és a fenti médon idézziik a kényvet vagy a folyéiratcikket, ill. in szécskit frunk,
ha tanulmidnykotetben megjelent cikket idéziink.

Ha egy szerzonek ugyanabbél az évbél tobb tanulményéat idézziik, akkor az évszdm
mellé irt a, b, ¢ betiikkel kiilonboztetjiik meg Gket.

10. A szerz6k a nyomdai tipografizalisra vonatkozé kivdnsdgaikat a kézirat misod-
példinyén jelolhetik be ceruzéval, a nyomdai elgirdsoknak megfelelgen.

Kérjiik szerz6inket, hogy a fenti alaki el6irdsokat — a tanulményok gyorsabb megjele-
nése érdekében is — tartsik meg. Az eldirdsoktél eltérd kéziratokat a Szerkesztd bizottsdg nem
fogad el.

A kéziratokat a szerkesztd cimére kell bekiildeni, aki a tanulmany beérkezését vissza-
igazolja. A kozlésrgl — a lektori vélemények alapjan — a Szerkesztd bizottsdg dont. Errdl
értesitik a szerzdt.

A kozlésre keriild dolgozatok korrektiirdjat az dbralevonatokkal egyiitt megkiildjik a
szerzGknek. A javitott korrektiurat az esctenként megadott hatariddig kérjiik vissza. A megadott
idGpontig vissza nem juttatott dolgozatot kénytelenek vagyunk kihagyni a késziils szambdél.

A szerzSknek a kiadé tiszteletdijat és 100 db kiilsnlenyomatot ad.

A Szerkes:t6 bizottsdg tagjai: Dr. EIBEN Or116 (szerkeszt8), Dr. ErRy Kinca, DR. FARKAS
Gyura, Dr. HorvATe LAszL6, Dr. LipTAk PAr, DrR. NEMESKERI JANOS, DR. PAP MIKLOS és
Dr. TéTa T1BOR.

A szerkessté cime: Dr. EmBEN Otté, 1088 Budapest, Puskin u. 3. ELTE Embertani
Tanszéke.

A kiadvény eldfizethet és példanyonként megvisirolhaté:
az AKADEMTAT KIADONAL: 1363 Budapest, Alkotmény u. 21.,
telefon: 111 —010. Pénzforgalmi jelz8szam: 215—11488.
az AKADEMIAI KONYVESBOLTBAN: 1368 Budapest, Véci u. 22.,
telefon: 185—680.
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