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ABSTRACT

The purpose of this paper is to give a summary overview of the contributions
that have dealt with the secular change in the growth pattern of Hungarian children and youth
as observed during the past hundred years. We will note how some absolute body dimensions
have changed, what modifications are discernible in the rate of growth, and comment on the
effects these had on body shape. We also touch upon the inferences that have been arrived
at in the study of body composition and somatotyping. Under the assumption that growth
patterns depend on the environment an analysis follows that compares the growth data of
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the subpopulations living under diverse socio-economic conditions and it also attempts to
outline the divergent trends in their physical development. The concluding section emphasizes
the ways in which research results can be applied for practical purposes.
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In Hungary, a significant part of anthropological research has
been devoted to the varieties of physique in the recent
populations, to the patterns of human growth and devel-
opment, and to the ways in which the manifestation of these
patterns depends on the environment and creates differences
between the studied groups. The fact that research in this field
has already begun relatively early in the history of this
discipline, namely at the end of the last century, shows how
timely our anthropologist fathers recognized the importance
of understanding physical constitution and the process of
human growth.

We owe the first professional studies of growth in Hun-
gary to Tivadar Kézmarszky and Samuel Scheiber. Kéz-
marszky (1873) recorded body mass and length in neonates;
Scheiber (1881) reported on the stature of recruits. These
pioneering studies, which deserve mention even in the early
European history of anthropology, were followed until World
War I by only a few non-systematic examinations that failed
to employ even a consistent methodology. These exam-
inations were carried out mostly by physicians whose
undoubted merit was that they contributed valuable reference
data to the later research of long-term changes in the growth
pattern.

World War I shook the social, economic and political life
of our country severely. The monarchy broke up, state
boundaries were redrawn, nation-states replaced the former
multi-ethnic empire. It took some years until a new phase
could begin in the research of growth under the changed
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conditions. Starting with the early twenties (and closing with
the outbreak of World War II) a long series of growth studies
has begun. One cannot fail to perceive how sampling,
collecting information as well as data processing have grown
increasingly elaborate.

The first — and very outstanding — study introducing the
period after World War I came from Lajos Bartucz the
famous scholar and teacher of generations of anthropologists
(1923). Another great personality to whom many of us feel
indebted is the paediatrician Gyorgy Véli whose pre- and
post-war activity (from 1935 to 1972) contributed a consid-
erable amount of reference data to the growth studies of our
times.

The twenties and thirties were also the period in which
the studies of body constitution started. In those times it was
the medical aspect (Gorka 1920; Csorsz 1927; Koranyi 1930;
Buday 1934-35, 1943; Szab6 1938) rather than the morpho-
logical aspect of physique that stood in the focus of interest.
Yet, these studies served as a good basis for the research of
morphological constitution that developed in the sixties and
has kept producing important observations ever since.

The political and social changes that followed World War
IT were again quite radical and profound. Thus it is fully
justified to speak of another, third period of growth studies
which has lasted till our days. Moving the boundaries of, and
expulsion of minorities from, our country as well as the
neighbouring ones modified the ethnic composition of the
populations to some extent. However, the “revolutionary”
change in the political establishment reshaped every layer of
our society. It also affected several of the environmental
factors that could influence human growth.
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The first study of this period was Véli’s work (1948)
reporting on how the war affected child growth and develop-
ment. He stated that the deterioration of socio-economic
conditions — caused by the war and involving a wide layer
of society — brought about developmental retardation, i.e. the
generation that grew up during the war years was lagging
behind its peers of the pre-war times both in its dimensions
and in its grade of development. Another great personality of
the early post-war years was Mihdly Maldn (1934, 1936,
1947, 1956) chair of the department of anthropology at
University of Debrecen, who had a real impact on the
directions taken by subsequent Hungarian anthropological
research through his students.

The studies launched in the early fifties already complied
in their methodology of data collection and analysis with the
modern requirements (Eiben 1951; Rajkai 1951; Farkas
1960; Arday 1971). In 1951 Rajkai started the longitudinal
study of growth in the Hajdusdmson children. This was the
first opportunity to find an exact answer to the problem of
age-dependent change in Hungarian growth rate. In a paper
published in 1956 he laid down also the framework of
principles to be followed by sports anthropology in our
country.

In the sixties and seventies the medical aspect of studying
physique became gradually replaced by an interest in the
body build of athletes; in this field the main motive was that
of discovering the specific traits of elite athletes engaged in
the various events (Rajkai 1963a; Szabé-Bende 1966; Szabd
and Szabd 1969; Eiben 1972a,b, 1975a; Farmosi 1972, 1986;
Eiben et al. 1986; Szmodis 1987). Interest in the exercising
child was the primary motivation that has led to an extension
of Heath and Carter’s anthropometric somatotype (Carter and
Heath 1990) and Conrad’s anthropometric growth type
(1963) for the smaller than adult dimensions and to the
formulas by which these properties of the body could be
easily computed (Hebbelinck et al. 1972; Szmodis et al.
1976; Szmodis 1977). This new methodology was widely
adopted so the analysis of age-linked changes and sex-
dependent differences in the morphological physique of the
child has soon become an integral and routine part of studies
in growth and development (Eiben 1972b, 1975a, 1982a,
1985, 1988a; Frenkl and Mészaros 1979; Bodzsar 1980,
1982a, 1984a, 1986; Papai 1992; Mohdcsi et al. 1994).

In the sixties, Hungary joined the Human Adaptability
Project of the International Biological Program. This implies
that since then the methods of data collection, processing,
analysis and evaluation employed by the Hungarian research
workers have almost always conformed to the international
recommendations. In this way the observations made in the
Hungarian growth studies have become fully comparable
with the respective data of all the other countries participating
in the project.

Since that time the number of cross-sectional and longitu-
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dinal studies has kept growing; a part of them was regional,
another part was national in its scope. The selection of the
regions and their representative sampling has followed a
carefully programmed design; the respective studies were co-
ordinated by the anthropological departments of the universi-
ties. The best evidence for the development of this discipline
in Hungary is that there are now several centres (Budapest,
Szeged, Debrecen-Nyiregyhdza, Pécs) around which experts
in one or other branch of human biology (anthropologists,
paediatricians, school physicians and hygienists, specialists
in the treatment of handicapped children, psychologists and
sports scientists) can gather.

The past more than a hundred years have witnessed the
birth of such a long series of variously oriented studies that
it would be a vain attempt to review them all in the allotted
brief space. Fortunately, the history of most of these disci-
plines has already been followed up by separate studies.
Utilizing Maldn’s work (“Az €16 magyarsag embertani
kutatdsa”; published as a chapter of the “Magyar Népkutatas
Kézikonyve” in 1947) and the bibliography of Allodiatoris
(1958) on the anthropology of the Carpathian Basin, Eiben
(1962) gave a thematic review about the papers on child
growth up to 1961. The studies that had dealt with the growth
and physique of children and young adults between 1961 and
1975 were reviewed by Bodzsar (1975). Eiben’s “The
History of Human Biology” in Hungary appeared in 1988
while Farkas and Dezs&’s monograph on “A magyar antropo-
légia torténete a kezdettd] napjainkig” was published in
1994; both of these works treat the history of the respective
directions of research, the stages of their development as well
as the resulting papers and reports with a particular care and
detail, and they also describe the institutions and people that
have been involved in that work. Thus the present author can
satisfy herself by pointing out merely the main directions of
orientation and the pathways followed by the Hungarian
studies of growth and development.

In what follows I wish to give a summary overview of the
contributions that have dealt with the secular change in the
growth pattern of Hungarian children and youth as observed
during the past hundred years. We will note how some
absolute body dimensions have changed, what modifications
are discernible in the rate of growth, and comment on the
effects these had on body shape. I also touch upon the
inferences that have been arrived at in the study of body
composition and somatotyping. Under the assumption that
growth patterns depend on the environment an analysis
follows that compares the growth data of the subpopulations
living under diverse socio-economic conditions and it also
attempts to outline the divergent trends in their physical
development. The concluding section emphasizes the ways
in which research results can be applied for practical pur-
poses.



The change of body dimensions in this
century

National growth studies

Growth studies have a relatively long history in Hungary. The
first data date back to the 1870s (Kézmarszky 1873). While
the number of regional growth studies increased impressively
since the 1920s, only three national surveys were carried out
since then, and two of them refer to the same period. The first
national data collection was performed by Bartucz (1923)
between 1910 and 1920; he was interested in the stature of
schoolchildren and reported on 36,646 subjects. Two surveys
were made between 1981 and 1984. The first was Eiben and
associates’ 1.5% representative sample (N= 41,000) that
contained tests of physical condition in addition to a detailed
record of anthropological dimensions for the age range
between 3 and 18 years. The second survey embraced three
dimensions measured in 55,665 subjects aged between 3 and
20 years, and referred to various regions of the country with
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Figure 1. Height (cm) of the boys of 6-18 years of age in the tens and
the eighties.
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Figure 2. Height (cm) of the girls of 6-18 years of age in the tens and
the eighties.

Studies on growth and physique

a diversity of territorial representativeness and age distribu-
tion (Farkas 1986). The comparison of the national studies
revealed that — in spite of a dissimilar age grouping — there
were essential differences at every age, that male stature had
grown more than female height while relative growth did not
differ between the genders (Figs. 1 and 2).

By using only the national surveys it was impossible to
find out how the rate of height growth changed during the 60
years that elapsed between the two occasions. To compensate
for the missing data Eiben and Panté (1981) re-evaluated
every study that concerned schoolchildren between 1910 and
the end of the 1970s, and estimated the secular change in the
growth rate by using the weighted averages for stature and
weight at all ages merged for each decade.

Means for height and body mass in peer-age children
grew after the 1950s, but the rate of this increase slowed
down in both sexes after the 1970s (Fig. 3 and 4). Drops
observable in the post-war years of both world wars might
be due to the adverse effects of these crises. In interpreting
data referring the years before World War II, however, one
has take account of the fact that after 10 years of age only
the children of the more privileged families attended schools.
Therefore it is likely that the depression or retardation of
growth caused by the war was greater than the extent inferred
simply from these data.

The largest difference in the stature of male peer-age
children was at the age of 15 when observations for the fifties
and sixties were compared. The same was found at 13 years
of age for the sixties and seventies, and at 12 years for the
seventies and eighties. This may be interpreted as a sign of
a left shift in the pubertal growth spurt.
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Figure 3. Body height (cm) and weight (kg) of the boys of the 3-18
years of age in XX. century.
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Figure 4. Body height (cm) and weight (kg) of the girls of the 3-18
years of age in XX. century.

Budapest growth studies

The study of child growth in the capital began in the early
1910s (Tuszkai 1911; Nagy 1914), but the reports dated from
the late twenties (Szondi 1929, Braunhoffner 1930) and early
thirties (Braunhoffner 1934) have been more often refer-
enced. Szondi reported normal zones for schoolchildren aged
between 6 and 13 while Braunhoffner analyzed weight and
height data for nearly 100,000 school-age youngsters. Many
similar studies followed. One of these is M. Viola’s represen-
tative investigation (1952) that deserves special mention,
because this was the basis of the first Hungarian table of
standards for physical development at 3 through 18 years of
age for the children living in the capital. Published by
“Budapest Varos Iskola-egészségiigyi Szolgdlata”, this
volume contained — in addition to ones of height and weight
— tables for the means and sd’s of chest girth during inspi-
ration and expiration and the difference of the latter as well
as norms of these for every age group. Eiben and associates
(1971) made a representative survey of the kindergartens and
schools of the capital in 1968 and 1969. The most recent data
of the Budapest agglomeration refer to 1995 and were
reported by Németh (1996/97), Németh and Eiben (1997)
and Eiben et al. (1991, 1998) as follow-up studies to the
national growth study carried out by Eiben and associates.
The series of height and weight data of the Budapest
children from 1930 till 1990 displays a definitely increasing
trend with a different increment depending on the period
studied, and on the age and sex of the subjects (Fig. 5 and
6). Similarly to those observed in the national data, the incre-
ments of height and weight in the males were greater than in
the females. The secular increment of male height ranged
between 0.6 and 2.4 cm per decade in the 43 years between
1952 and 1995, the one for female stature was 0.6-1.7 cm for
the ages of 3 through 18. The secular increment per decade
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Figure 5. Secular change in height (cm) and weight (kg) of Budapest
boys aged 3 to 18.
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Figure 6. Secular change in height (cm) and weight (kg) of Budapest
girls aged 3 to 18.

for male weight varied from 0.2 to 2.3 kg for the ages of 6
through 18, that for female weight from 0.2 to 1.3 kg. The
largest differences were observed during puberty: 1.8-2.4 cm,
and 1.8-2.3 kg for the males aged between 11 and 15 years,
and 1.5-1.7 cm, and 1.1-1.3 kg for the females aged between
11 and 14 years respectively. This means that also growth rate
has become faster.

The total secular increase in height and weight during the
43 years was 6.17 cm and 8.87 kg in the males of 18 years,
respectively 4.72 cm and 3.78 kg in the females. The very
small differences between the data referring to 1985 and



1995 may point to a radical reduction or perhaps complete
cessation of secular growth.

Between 1959 and 1985 the age-group means of sitting
height showed significant differences only during puberty in
the males while at every age from puberty to age 18 in the
girls. These findings suggest that there was no secular
increase in sitting height, but growth rate became accelerated
in the boys while female absolute sitting height grew larger.
In the last decade there was no change in mean sitting height
in either sex.

Shoulder width was found to have grown in both genders,
but the rate of increase has slowed down in the females since
1985. The secular increment between 1985 and 1995 was
nearly the same at every age. This led to the inference that
differences were due to an absolute growth rather than to an
acceleration of growth rate. On the other hand, the secular
change in bicristal width could be attributed only to a change
in growth rate since this dimension had not changed during
the past 40 years (Eiben et al. 1998; Bodzsar 1998).

Regional growth studies

The trends observable in the growth patterns of children
living in the several regions of Hungary were similar to those
found in the Budapest children until the 1980s, only the
extent and rate of their change was different. Such differences
are a reflection of the inequalities existing in the economic
development of the settlements. A generally applicable
inference is that since the seventies and eighties the rate and
extent of secular change levelled off in the larger, more
urbanized and/or faster developing communities (Véli 1948,
1953, 1957, 1967, 1972; Rajkai 1951, 1963b, 1967a, 1970;
Eiben 1977, 1982b; Bodzsar 1977, 1982b, 1984a, 1991a;
Eiben et al. 1978; Szo1l6si and Jokay 1978, 1988, 1991;
Bodzsar and Véli 1980; Panté 1980; Mészaros et al. 1981;
Nyilas 1982a; SzollGsi 1982, 1998; Gyenis and Szerényiné
Péasztor 1984; Bodzsar and Pédpai 1992; Papai 1992, 1996;
Gyenis et al. 1993; Pap et al. 1997, 1998a, b, c). In contrast,
the inhabitants of the settlements in which the improvement
of socio-economic conditions and urbanization had started
only during the last three decades display considerable
secular increment and growth rate keeps accelerating in them
even in the late eighties and early nineties (Nyilas 1982b;
Gelencsér et al. 1986; Gyenis et al. 1993; G. Szabd et al.
1993, 1997).

Some regional studies have drawn attention to the prob-
lem that secular change can fluctuate both in extent and
direction, depending on the period studied and on the respec-
tive age-group intervals (Eiben 1977, 1988a; Farkas and
Szekeres 1982b; Farkas 1983a, 1986, 1990; Bodzsar and
Pépai 1994; Szab6 and Nyilas 1997; Bodzsar 1998). Studies
to come only can clear whether these fluctuations have oc-
curred in a random fashion or signalled a lasting absence of
any trend or perhaps the fact that the trend became reversed.

Studies on growth and physique

Changes in adult height

Peer-age children of the various generations have been found
to differ in their dimensions. The problem of whether these
dimensional differences are attributable to differences in
growth rate or to additional genuine growth or both cannot
be settled by any further analysis or comparison of these
children’s data. In order to give a correct answer one has to
know the comparable dimensions of the adults in the studied
generations.

When changes in the height of the Hungarian adult
population need be estimated, one has recourse to the data
that were collected by the ethnic studies of physical anthro-
pology, to recruit records and/or to the anthropometric data
of a special subgroup of young adults, namely university or
college students.

It was Bartucz (1912, 1913) who began the analysis and
systematic interpretation of height data in respect of the
ethnicities living in our country. He used his own ethnic
studies as well as the available recruit records. He estimated
the mean height of the Hungarian males to be 167.02 cm and
the mean height of the Hungarian females to be 156.1 cm.
He also noticed that remarkable regional differences existed
(Bartucz 1938):

The available ethnic studies refer to various years and
regions and were not systematic. Despite that they were not
representative of the whole population of the country, they
allow two statements of inference. The first is that stature
varied markedly by region such that mean stature was found
to decrease from northwest to southeast. The second is that
mean adult height displayed a positive secular trend over time
(Nemeskéri 1938, 1953; Thoma 1957; Kelemen 1968; Farkas
and Liptdk 1973a, b; Bodzsar and Eiben, 1973; Farkas et al.
1977; Henkey 1975; Henkey and Kalmar 1982).

In his ethnic studies carried out between 1957 and 1971
in the population living between the rivers Danube and Tisza,
Henkey (1975) stated that people born after 1937 were
markedly taller than the older generations though some
slighter increase in stature could already be discovered in the
people who were born after 1924. Farkas and associates
(1977) performed their ethnic studies in Gyoma in 1974 and
reported considerable differences between the mean height
of people aged between 24 and 40 years and that of people
aged between 41 and 60. This difference was +2.1 cm in
favour of the younger males and +3.55 cm in favour of the
younger females. Also the difference between the sexes has
changed: it was 11.56 cm for the younger age interval while
13.01 cm for the older one. In the ethnic study of Farkas and
Liptak (1973b) at Vészt6 no change was found in the sexual
difference between the subgroups of the same age intervals
as mentioned above (the respective differences being 12.32
and 12.37 cm).

While Henkey’s 1975 report only emphasized that the
mean height of the 18-23-year-old males had increased more
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than that of the peer-age females, a secondary analysis of his
data disclosed that sexual dimorphism in stature was more
marked in the younger groups than in the older ones. To draw
an inference about the trend in the sexual dimorphism of
stature would be, however, unwarranted by these data only.

The earliest studies concerning mean recruit height date
back to the seventies of the past century Scheiber: 164.6 cm
(1881), Korosy: 163.1 cm (1878). Goehlert (1881) and Le
Monnier (1882-1883) even undertook the task of mapping
regional mean recruit stature over the entire Austro-Hun-
garian Monarchy for the first half of the 1870s. Basing on
recruiting protocols Véli (1957) and Kadar and Véli (1971,
1977) conducted a rather systematic study of mean adult
heights corresponding to the geographic regions beginning
with the 1930s. In 1973 Nemeskéri and colleagues (1977,
1983) collected a 10% sample of the recruits born in 1955
and performed a complex analysis of demographic, anthro-
pological and medical data to estimate body development.

By fitting a fourth-power regression polynomial to the
Hungarian data available on the mean height of recruits and
soldiers (Nemeskéri et al. 1983; Eiben 1988a), three growth
phases of dissimilar rate could be discerned: the average rate
of growth in stature was 0.6 mm per yr. in those born between
1840, and 1910, it was 0.75 mm per yr. in the ones born
between 1910 and 1940 while it was 1.35 in those born
between 1940 and 1957 (Bodzsar 1998).

Nemeskéri and associates (1983) compared the mean
height of the 1870-1873 recruits reported by Goehlert (1881)
to that of the conscripts studied in 1973. The difference was
7.9 cm. Eiben (1988) arrived at an estimate of 6 cm in 75
years, respectively one of 8.5 cm in 105 years by reanalyzing
the military annals for those born in 1848-1849 (= 162.8 cm)
and 1852 (= 162.1) as well as for those born in 1927 (= 168.1
cm) and 1957 (= 171.3 cm). His basis was the data series
reported by VEli (1953), and by Nemeskéri et al. (1983).

Naturally, these data are biased by several errors. One of
them is that none of the data were representative of the
country, but were collected at diverse sites. Another impor-
tant source of error may be that in the studied period very
important changes occurred in the area of the country (it
became reduced to about one-third of its previous area), in
the number of its inhabitants and also in its ethnic compo-
sition.

The fact that regional variation in mean adult height has
been remarkable is evidenced by the studies of Goehlert (cit.
Bartucz 1938), the ethnic studies of Bartucz (1938), the data
of Kadar and Véli (1971) for the recruits of 1957-1967, and
of Nemeskéri and associates (1977, 1983) for the 1973
recruits as well as by the regional reports of Henkey and
Kalmar (1982). Figure 7 shows the distribution of mean
stature by counties and also the extent of the change in 100
years.

An analysis of the reports by Kddar and Véli (1971) as
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Figure 7. Secular change and regional differences in mean stature of
recruits.

well as by Nemeskéri and associates (1983) allows not only
to demonstrate the change in mean adult height and the
regional differences, but also the manifestation of socio-
economic agents. Urban populations have been consistently
taller than rural ones and stature has been always the tallest
in the largest city, namely Budapest the capital (Fig. 8).

A relatively large amount of data is available for the
special subpopulation of young adults, namely college and
university students, since the 1930s (Table 1). Figure 9 shows
the development of mean height in the university youth of
Budapest and Debrecen.

Inferences drawn by basing on these data may be biased
by the facts that these students were not of an identical age
range and that the social background of the students was not

B Budapest ® Coumiy

Heigh {cm)

Wear of study

Figure 8. Secular change and urban-rural differences in mean stature
of recruits.
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Figure 9. Curves of mean height in Budapest and Debrecen students.

the same before and after World War II. Anyway, it can be
stated that adult mean stature has become markedly taller in
Hungary since the end of the fifties, and that the increment
in stature was nearly the same in the students of the Debrecen
and Budapest universities. However, when students at the
Budapest University of Technology were grouped by their
place of birth, the change in stature turned out to be greater
in those born in the country and not in Budapest. Further
significant differences were found between the subgroups of
paternal education and profession (Gyenis and Till 1981,
1986; Gyenis 1997).

Mészaros and associates (1982) analyzed the body
dimensions of young adults (mostly aged 18-19) reporting
for the entrance examinations of the Hungarian University of
Physical Education by orthogonal polinomials year by year
between 1972 and 1981. The continuation of this work was
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Figure 10. Weight-for-height data in 1952 and 1995 for Budapest
boys aged 3 to 18.
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reported by Farkas and associates for the complete period
between 1972 and 1991. The linear component was signif-
icant and positive. Height varied more in the females (more
than 3 cm between the tallest and shortest groups) than in the
males (less than 1.5 cm).

By summarizing the findings about the mean height of
adults, recruits and university students, it can be stated that
not only the rate of growth has become faster, but also mean
Hungarian adult height has increased in both genders since
the 1950s. These data are, however, not suitable to arrive at
an unbiased estimate, because they represent very different
strata of society and also the sampling frame has changed.

Change of body shape in the XX. century

The observations have thus shown that the extent and direc-
tion of the secular change may be different for the respective
body dimensions inclusive of the possibility of no change at
all. When such events are integrated by taking account of
changes in different directions, the issues may affect body
proportions, body composition and body shape as well.

Weight for height in the Budapest girls did not change
practically for statures between 120 and 150 cm while it grew
in the males (Fig. 10 and 11). Below 120 cm and above 150
cm weight for height decreased in both sexes (Bodzsér 1998).
This measure displayed no remarkable change in the Kor-
mend children between 1958 and 1988 either (Eiben 1977,
1994).

The secular increment in stature was due to a proportional
growth of the trunk (sitting height) and the lower limb (Eiben
1985; Bodzsar and Pédpai 1994). This statement is corrob-
orated by the Budapest data too (Németh 1996/97). The
direction of the change in the transversal to longitudinal
proportion of the trunk was dissimilar in the respective
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Figure 11. Weight-for-height data in 1952 and 1995 for Budapest
girls aged 3 to 18.
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Table 1. Reports on the mean height (cm) of college and university students.

Author and date Locality Year of study Male sample Male mean Female sample Female mean
Neuber (1936) Debrecen 1935-36 237 170.77 - -
Apor (1941) Budapest 1937-38 1,554 171.87 - -
Apor (1941) Budapest 1938-39 1,427 172.23 - -
Jeney (1940) Debrecen 1938-39 742 170.77 - -
Mezey (1940) Budapest 1935-39 3,000 172.00 - -
Jeney (1942) Debrecen 1939-40 739 170.90 256 159.17
Allodiatoris (1952) Budapest 1940-41 - - 868 160.82
Allodiatoris, Nemeskéri (1970)  Budapest 1940-41 1,289 171.37 347 160.78
Allodiatoris, Nemeskéri (1970)  Budapest 1941-42 605 171.24 446 160.46
Balogh (1942) Debrecen 1941-42 748 172.00 126 159.10
Nemeskéri (1970) Budapest 1945-46 1,356 170.86 523 160.17
Rajkai (1952) Debrecen 1951 1,000 170.42 - -
Rajkai, Jancsé (1955) Debrecen 1952-53 - - 133 158.40
Rajkai (1957) Debrecen 1953-54 - - 262 159.14
Molnar (1968) Budapest 1951/52, 1956 3,541 174.00 2,679 162.20
Molnar (1968) Budapest,

Debrecen, Miskolc 1956 4,490 172.61 1,517 160.68
Eiben (1965) Szombathely 1964 - - 179 159.80
Rajkai (1965) Nyiregyhéza 1965 - - 99 160.53
Eiben, Gyenis (1972) Budapest 1966 191 172.60 139 162.14
Nemeskéri (1970) Budapest 1966 813 174.45 794 161.31
Mészaros et al. (1982) Budapest 1972-1981 1,199 174.77 1,122 162.27
Till, Gyenis (1977) Budapest 1974-75 726 176.26 196 164.66
Gyenis, Till (1986) Budapest 1976-85 6,951 176.9.6 1,381 164.60
Mészaros et al. (1982) Budapest 1978 130 176.04 102 164.54
Papai (1984) Jaszberény 1974 - - 267 161.04
Sz6l16si, Jokay (1994) Debrecen 1978-79 115 176.86 - -
Szo6l16si, Jokay (1994) Debrecen 1979-80 - - 188 163.29
Papai (1984) Jaszberény 1980 - - 188 162.65
Bodzsar et al. (1987) Budapest 1985-86 847 178.16 831 164.58
Sz6l16si (1998) Debrecen 1986-92 650 179.14 414 165.84

regional studies. The Koérmend observations show the pelvic
region to have become proportionally narrower in both sexes
between 1958 and 1968, with no change ever since (Eiben
1988a). The ratios of longitudinal to transversal dimensions
did not change in the Székesfehérvar boys between 1981 and
1992, but the pelvic region of the females became larger
proportionally (Bodzsar and Papai 1994). The proportions of
the transversal dimensions of the trunk did change in the
Székesfehérvar boys and the Budapest children: their shoul-
der width decreased in proportion to bicristal width.

Naturally, there is no way to make any generalizable
statement about the changes that might have occurred in the
body shape of Hungarian children by basing on the relatively
few regional studies that were sufficiently detailed to make
an analysis of proportions feasible. One may infer from the
data on weight for height to an increasingly more linear body
build, but the increase in absolute stature was not associated
with a change in the ratio of trunk length to lower limb
length, which latter would speak for an increase in the
linearity of body conformation.

By approaching body build as a whole, i.e., in the way the
“Gestalt” principle requires, the two studies that centred
around physique revealed the existence of two slightly
conflicting tendencies: Eiben’s (1985) analysis of the chang-
es occurring in the physique of the Kérmend children
between 1968 and 1978 was that both sexes had developed

146

a more endomorphic mean somatotype. The change in the
morphological constitution of the Budapest children — as
estimated from data gathered in 1975, 1981 and 1991 by
Mohdcsi and associates (1994) — was found to be directed
towards a slightly more leptomorphic and less hyperplastic
growth type of Conrad, that is, towards a flatter trunk and less
robust body build for the ages of 14 through 18 years.

Age and sex dependent variations of body
build

When we review the reports of puberty (Eiben 1967, 1977,
1982b, 1994; Bodzsar 1975, 1982b, 1991, 1997; Farkas
1982b,1983a, b; Farkas és Szekeres 1982a; Dober 1991,
1992; Pdpai 1992, 1996; Pdpai et al. 1991, 1992a, 1994; Pap
et al. 1997, 1998b, c) that deal with the age and sex linked
changes and differences observed in the relative measures
and indices of physique, we find that the ratio between
transverse and sagittal chest diameters, that of the transverse
chest diameter to shoulder width as well as several of other
body proportions assume a stable value already before
puberty and tend to stay unchanged even during the growth
spurt of puberty. On the other hand, the proportions of
shoulder width and bicristal width related both to one another
and to trunk length point to an increasing sexual dimorphism
with advancing puberty.



While such proportions do reflect the development of
body shape, they necessarily refer to one given region of the
body alone. The overwhelming majority of the papers that
analyzed morphological body build as a whole — and thus
body shape — employed the method of the anthropometric
somatotype of Heath and Carter (Eiben 1972a,b, 1985,
1988a; Szmodis 1977; Bodzsar 1980, 1984a, b, 1986, 1991a;
Pépai and Szab6 1986; Papai 1992; Papai et al. 1991, 1992a,
b, 1994; Zsakai and Bodzsar 1998). The other possible
approach, that of estimating Conrad’s anthropometric growth
type (Conrad 1963), has been less popular than the former,
mainly because of its German origins. Since it provides an
independent further estimate on skeleto-muscular robustness,
is suitable for demonstrating the course in which child-age
physique approaches the adult one and takes account in its
particular way also of sexual dimorphism, it has been used
in Hungarian and German sports anthropology as a method
complementary to somatotyping in athletic subjects (Szmo-
dis 1977; Mészaros 1990).

The main trends in the age-linked changes observed in the
anthropometric somatotype can be summarized as follows.

Somatotype has been evidenced to change also in chil-
dren aged between 3 and 8. This global change involves
changes in the thickness of subcutaneous adipose tissue,
development of muscle and a relative increase in lower limb
length related to trunk length. The change in mean somato-
type is slight, if any, between the age of 8 and puberty. With
the onset of puberty the somatotype undergoes marked
changes again, the reason for which can be found mainly in
the sex-linked shift of the proportion between shoulder width
and bicristal diameter, in the accumulation of subcutaneous
fat in the females and in the more intense growth of muscle
in the males.

As age proceeds, the mean somatotype of males may stay
unchanged or else it moves from the ectomorphic meso-
morph region towards the mesomorphic ectomorph field. The
mean somatotype of the females develops by moving from
the ectomorphic mesomorph region into the ectomorphic
endomorph area. Sexual differences of the mean somatotype
become gradually greater with age: although females signif-
icantly differ in their somatotype components as early as the
age of 7 years from the males, this difference shows a further
slight increase until the age of 10, but a much more marked
one when the fast fat accumulation of female puberty gives
rise to a dominance of endomorphy in the female somato-
type. The components of endomorphy and ectomorphy
change in opposing directions in the two sexes. By the end
of puberty sexual dimorphism is very near to that observed
in adults.

In prepuberty the first component of the mean male
somatotype shows an increase that lasts until 11 years of age
when it becomes constant. Endomorphy shows a monotonous
increase in the female except at the age of 10 to 11 years
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when it does not change. Mean relative fatness of the girls
always exceeds that of the boys of the same age. The devel-
opmental course of endomorphy corroborates the inferences
drawn from the studies on body composition: prepuberty is
a phase associated with a gradual and slow fat accumulation
while the early period of pubertal changes involve a loss of
adipose tissue in both sexes. When puberty ends, the contin-
ued accumulation of fat in the girls may be regarded as a
secondary sex characteristic.

Mesomorphy (component II) changes little during child-
hood. In prepuberty both sexes display some decrease in it,
although the male mean consistently exceeds the female one
at every pertinent age. With the onset of puberty a phase lag
develops between the intensity of bone and muscle devel-
opment. It is the longitudinal growth of limb bones that
occurs first (this is associated with an increase in ectomorphy
in early puberty). This phase is then followed by that of
transversal growth of the same bones, but neither of these
phases coincides with a growth of muscles. This is why
mesomorphy shows merely a slight increase when habitual
physical activity is not sufficiently intense. The relative
robustness of the skeleto-muscular system shows no further
change in the females after the age of 14; this occurs only
after the age of 15 in the boys.

As mentioned above, the more essential changes in
component IIT (ectomorphy or relative linearity of the
somatotype) develop during puberty and in this regard the
two sexes behave in an opposite way.

The distribution of individual somatotypes in a given age
group is more homogeneous before than during puberty. The
greatest heterogeneity has been found in the age interval of
11 through 13 years. Females display a broader dispersion
of somatotypes than males.

Data about the relationship of male sexual maturation
with individual somatotype are scarce and conflicting. Hunt
(1966) claim that a dominance of ectomorphy in the somato-
type makes one to expect a late but fast maturation while a
dominance of endomorphy predicts an early but protracted
process of maturation, further that a boy of mesomorphic
dominance will be an early maturer, but his maturation rate
will be average. The Hungarian samples have not shown such
essential difference in the somatotype of the boys who were
in the various stages of sexual maturity while there was a well
observable relationship in the girls (Pdpai 1996; Bodzsar
1999a). Girls of the same chronological age but of a different
sexual maturity display marked differences in somatotype.
The most conspicuous difference exists between early and
late maturers. The stouter the physique and the sturdier the
muscle and bones, the younger the age at which sexual
maturity will be completed, and vice versa. The somatotype
of a post-menarcheal girl differs significantly from that of a
pre-menarcheal one. The sharpest difference can be found in
the endomorphy component of the somatotype.
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When girls are grouped by their stage of secondary sex
characteristics, the migratory direction of the somatopoint
means in the somatochart points to the fact that a higher stage
of sexual maturity is associated with a more marked endo-
morphy.

The dependence of body composition on
age and sex

Researches studying body composition by the two-compart-
ment techniques have evidenced that behind an apparently
identical mean body mass of males and females in childhood
and prepuberty there is a very dissimilar proportion of fat and
lean masses (Bugyi 1972; Bodzsar 1984a, b, 1991a, b, 1996;
Bodzsar és Papai 1989, 1992; Papai 1992, 1996): boys have
more of lean body mass while girls have more of fat. The
smallest sexual difference in lean body mass has been
observed at 11-12 years of age; this results from the fact that
pubertal growth spurt occurs in females at a younger age.
Increase in lean body mass is more intense and takes longer
in the males; this produces a very important part of sexual
dimorphism by the end of puberty.

The sexual difference of the body components, which
already exists before puberty, becomes more accentuated by
a dissimilar change of the component tissues during puberty.
When the pubertal growth spurt of fat-free mass occurs in the
boys, the ensuing decrease in fatness is not merely relative,
but implies also an absolute loss of fat. This course of events
has been termed the negative fat wave, and is followed by a
period of very slow increase of body fat content. The fat loss
of the girls however, is, only relative, and when the growth
spurt of fat-free mass ends the process of fat accumulation
becomes more intense.

Frisch and Revelle’s hypothesis (1969) concerning a
critical body mass, which assumes that menarche would
occur in the girls after they had reached or passed a body
mass of 47 kg, has met severe criticism, and has got only
partial support from the various studies (Bodzsar 1975,
1991a, b; Eiben 1988a; Orley et al. 1980; Farkas és Szekeres
1986; Farkas 1990; Csoknyay 1998).

The studies that observed peer-age children grouped by
the occurrence or non-occurrence of menarche, and com-
pared the body composition of these groups have shown a
significantly larger and a practically identical relative fat
mass in the post-menarcheal girls at every age studied. This
means that the smaller the fat percentage, the older the age
at which menarche occurs ( Bodzsar 1984a, 1984b; Bodzsar
and Pédpai 1994; Csoknyay 1998).

Post-menarcheal girls significantly exceed their pre-
menarcheal peers also in their lean body mass. The analysis
of relative body fat has shown beyond doubt that the ratio of
lean body mass over fat mass is larger in the pre-menarcheal
girls than in the relatively early maturers. In this way the
difference of body mass in favour of the more mature ones
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results from the larger relative fat mass.

Although the relatively early maturing males accumulate
less fat, also their absolute amount of lean body mass is
consistently larger. The differences in sexual maturity that
were found between the subgroups formed on the basis of
relative body fat, respectively by the ratio of lean body mass
over fat mass have been corroborated by the comparative
analysis of maturity stages in the secondary sex charac-
teristics.

Thus, one can make the summary statement that the
maturation type of the individual is really reflected by body
composition and, conversely, the fat content of the body
depends also on the maturation type so that early maturers
of either sex contain more fat than late maturers. The increase
in the rate of prepubertal fat accumulation occurs at a
younger chronological age in the early maturers. Therefore,
the standards evolved for the age-dependent changes of body
composition can inform us not only about the respective
developmental stage of bones, muscle and fat in a child, but
give some opportunity to make a short-range prediction about
the events to be expected during puberty (Bodzsar and Papai
1998).

Growth and socio-economic status

The recognition of the fact that marked differences develop
between children living under dissimilar socio-economic
conditions has already a long history (Villermé 1828; Cowell
and Stanway 1833; Quételet 1835). When growth and matu-
ration proceed under unfavourable circumstances, functional
well-being as well as expected life span of the adult are likely
to suffer. Dardnyi and Jankovich (1935) were the first who
provided exact evidence on an impaired growth and slower
development of children that were living under poor social
conditions. Hungarian experts became early aware of the
need for studying the relationship of socio-economic factors
with growth. This fact can be easily proven by referring either
to VEli’s study about child development during and after the
war or to the papers analyzing the question of “acceleration
or release from under retardation” (VéEli 1953, 1967; Eiben
1967; Rajkai 1967b). Despite this early awareness systematic
studies of how body dimensions depended on the various
socio-demographic factors started as late as the second half
of the 1970s (Bodzsar 1975, 1977, 1984a, b, 1999a, b; Sar-
kany et al. 1977; Nemeskéri et al. 1983; Pant6 and Eiben
1984; Eiben 1985, 1988b, 1989, 1994; Eiben and Pant6 1985;
Eiben et al. 1988; Farkas 1986, 1990; Gyenis 1982, 1995,
1997; Gyenis and Szerényiné Pasztor 1984; Joubert 1990).

The findings reported by the studies discussing the
relationship of growth with the bio-demographic or socio-
economic agents can be summarized as follows.

When the subjects were grouped by parental site of birth,
significant differences were found in stature, but not in the
other dimensions studied.



The mother’s age at delivery has a strong impact on the
growth rate of the child. The body dimensions of a child
delivered by a mother older than 36 years are mostly smaller;
the child’s lag in growth is most marked during puberty.
There is no clear-cut answer to the question of how paternal
age affects child growth.

The higher the order of birth, the smaller the child’s
dimensions. Differences between peer-age subgroups ar-
ranged by sibling numbers grow with an increasing number
of brothers or sisters: a single child has consistently larger
dimensions.

There are remarkable differences in growth rate that
depend on parental profession: the children of white-collar
parents are the tallest and heaviest. The same applies to
parental education: the higher the level of parental education,
the faster the child’s growth rate. Growth rate is related also
to per-capita income, floor space, community size, and
degree of the settlement’s urbanization. Dimensional differ-
ences between children living in urban or rural areas reflect
the complex way in which the mentioned factors exert their
effects. Environmental effects often act in combination:
education and per-capita income is lower while family size
is mostly greater in the rural regions. Also dietary consider-
ations have a role: people living in towns consume a larger
volume of vegetables, fruit, meat and dairy products, but less
carbohydrate and animal fat. There are not negligible differ-
ences in life style, public hygiene or in the access to services.

Life style is strongly influenced by cultural traditions that
include also dietary habits. These, however, are often not very
closely related to the family’s actual socio-economic status.
While social status and body fat content were found to be
uniformly negatively related in the West European countries,
Hungarian data on body composition evidenced the opposite
constellation: children living under favourable social condi-
tions were heavier not merely due to their better skeleto-
muscular development, but also due to their higher fat content
The most likely reason for this discrepancy may be sought
in the proportions of carbohydrates, fat and protein in the
traditional diet of these countries.

The basic theorem of epidemiological auxology is likely
to have been formulated in view of the connexion of environ-
mental (socio-economic) factors with child growth and
maturation: the phenotypic response to adverse environ-
mental conditions is a smaller body size and a slowing down
of developmental rate. The hypothesis forwarded to explain
positive secular changes (namely, why children become taller
and heavier and why they grow faster) is: the change in the
pattern of growth is elicited by environmental, mainly by
socio-demographic factors. Tanner’s wording (1986) for this
hypothesis is: “Growth is a mirror of conditions in society”.

While the social gradient in child growth and devel-
opment still exists in Hungary, the recent decades have shown
its reduction. However, only future studies can clarify the
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effects on child growth and development exerted by the most
recent reshaping of the economic structure.

Why growth studies so important

The first — and natural — reason is to broaden our knowledge
about the main properties of human growth pattern, the age-
linked particulars of physical development in the child.
Efficient somatic and mental education and training as well
as legislation concerning child-age problems needs a sound
foundation.

Hungarian growth studies as well as those carried out in
other countries have provided unanimous evidence for the
assumption that — irrespective of sex and ethnicity — every
healthy, well-bred and normal child follows the same human
paradigm of development from its conception to the comple-
tion of its sexual maturation. As soon as this regularity of
growth and the observed special characteristics of the growth
pattern had been recognized, we became able to estimate the
actual developmental stage of the child and to predict its
expected final adult dimensions with an acceptable accuracy.
The need for this kind of prediction most often arises in
connexion with health, career guidance and selection for a
particular event of sports.

Most methods of estimation utilize bone development to
arrive at a prediction. There are, however, simple techniques
that rely on anthropometric dimensions to develop a progno-
sis. Final adult height can be estimated by the method of
Mészaros and Mohdcsi (1983) which in the age interval of
7-16 years (most accurately between 11 and 13 years of age)
takes actually measured height, weight, shoulder width,
forearm and hand circumferences to calculate morphological
age, then finds the corresponding percentage of the adult
height standard among the tabulated values and extrapolates
to 100%. Owing to the dissimilar growth rate of the various
dimen-sions, body shape of the growing child is subjected to
changes. When the age-dependent population means and
variability of the respective absolute and/or relative body
dimensions are known and still valid, we can estimate
morphological age which is a specific expression of biologi-
cal age (Mészaros and Mohdcsi 1983).

Although the paradigm of growth is very stable, it is
merely a potential: in respect of its intensity and duration
growth is rather sensitive to environmental agents. The
studies referred to before have proven that economic, hygien-
ic and cultural peculiarities of an environment are faithfully
reflected by growth data. In this way growth parameters can
be used to detect social inequality in a population and are
suitable indicators of changes occurring across time in the
economic status of certain groups of the population or of the
population as a whole. This is why the World Health Organi-
zation (1976) regards the growth data of children and youth
best suited to describe the nutritional and health status of a
community.
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To follow up the biological status of individuals or
populations one has to compare it repeatedly with the
respective standards or norms of growth. Such norms are
extremely helpful in medical, hygienic and epidemiological
screening as well as in estimating the child’s developmental
and nutritional status in the paediatric practice to pick out
children who need some special medical, educational or
social care.

To be applicable, growth standards have to conform to
particular requirements. Of these, one of the most essential
requirements is that the norms should be derived of the
population to which the subject belongs. Another criterion of
applicability stems from the fact that growth data depend on
the environment: out-of-date standards are of no use, com-
parison must rely on valid reference values.

We may consider ourselves lucky, because — in addition
to several tables of regional norms — we have access to
national standards of growth. Joubert (1983) published
centile curves for birth length and weight by basing on data
of neonates born in 1973-1978. Farkas (1987) published
standards of some absolute measurements by basing on his
national study. After having measured a sample that was
representative for the whole country Eiben and colleagues
(1991) developed reference tables for 18 body dimensions
and 8 tests of physical abilities and motor skills. Concerning
some important body dimensions, the data of the Budapest
Longitudinal Growth Study were used to construct the
centiles of not only the distance values, but also those of
velocity for the age range between 3 and 18 years (Eiben et
al. 1992). In 1981 Joubert and associates launched a national
representative longitudinal growth study that traced child
growth from birth; they have already analyzed and published
the distance and velocity centiles of certain body dimensions
(Darvay et al. 1991; Joubert et al. 1993, 1996a), and reference
ranges that are suitable for obesity screening (Joubert 1996b).

Naturally, the mentioned aspects are far from exhausting
the possible applications and uses of growth data. Several of
these already exist, and hopefully the forthcoming new
generations of anthropologists will find new ones while
carrying on the job of recording the necessary dimensions
and indices as well as systematically updating and validating
growth standards.

Acknowledgement

This work was founded by the Hungarian Ministry of Edu-
cation, Higher Education Research Support Program (FKFP
grant No 0199/1999).

References

Allodiatoris I (1952) Egyetemi hallgatondk testsilya, testmagassdga,
tiid6kapacitds és dynamometer méreteirSl. Ann Hist nat Mus Nat Hung
2:193-197.

Apor L (1938) Antropoldgiai vizsgdlatok a sportol6 és nem sportold I. éves

150

egyetemi hallgatokon. Sportorvos 6:943-947.

Apor L (1941) A budapesti egyetemi hallgaték 1937-39 tanévben végzett
antropoldgiai vizsgédlatinak eredményei. MTA Math Term tud Oszt
Kozl 60:933-971.

Arday L (1971) Adalékok az eljovendd egyetemi hallgatdk testalkatdnak
vizsgélatihoz. Testnevelési Tudomanyos Ulésszak BME. 205-223.

Bakonyi F, Eiben O, Farkas Gy, Rajkai T (1969) Tiz-tizenkilenc éves varosi
gyermekek novekedése az 1962-65. években végzett longitudinalis
vizsgélat alapjan. Anthrop Kozl 13:143-168.

Balogh B (1942) A debreceni egyetemi hallgatok antropoldgiai vizsgdlata
az 1938-1939. tanévben. Debreceni Tisza Istvan Tud Tarsasdg II.
Osztalyanak munkai, Debrecen.

Bartucz L (1912) Arad megye népének anthropologiai vazlata. Magyar
Viarmegyék Monogréfidja, Arad megye 204-254.

Bartucz L (1913) Gocsej és Hetés népének anthropologidjarél. Ethno-
graphia 24:9-19.

Bartucz L (1923) Az iskoldsgyermekek termetbeli novekedése Magyaror-
szdgon (36 646 adat alapjan). Anthropologiai Fiizetek 1:88-92.

Bartucz L (1938) A magyar ember. A magyarsag antropoldgidja. Budapest,
Egyetemi Nyomda.

Bodzsér EB (1975) Data to puberty of girls. Humanbiol Budapest 3:174.

Bodzsir EB (1977) Recent data to the physical development of adolescent
girls. In Eiben OG, ed., Growth és Development; Physique. Symp Biol
Hung 20:177-179.

Bodzsér EB (1980) Physique and sexual maturation. Anthrop Kozl 24:23-
28.

Bodzsir EB (1982a) The indices of the physique and the socio-economic
factors based on a growth in Bakony girls. Anthrop Kozl 26:129-134.

Bodzsér EB (1982b) Growth és maturation. Humanbiol Budapest 12:199-
205.

Bodzsir EB (1984a) Gyermekek szomato-konstituciéja és dkoldgiai
Osszefiiggéseik kozép-dunantili falvakban. Kand ért, Budapest.

Bodzsir EB (1984b) A testosszetétel életkori és nemi varidci6i. Anthrop
Kozl 28;17-23.

Bodzsar EB (1986) Age and sex variations of somatotype. Anthrop Kozl
30:187-190.

Bodzsér EB (1991a) The Bakony Growth Study. Humanbiol Budapest 22.

Bodzsér EB (1991b) Changes in body composition in late childhood and
puberty. In Farkas GyL, ed., Papers of the Sci Session, Szeged 1-9.

Bodzsir EB (1996) Indeces of body proportions and body composition. In
Bodzsir EB, Susanne C, eds., Studies in Human Biology. Budapest,
Eo6tvos Univ Press, 195-206.

Bodzsar EB (1997) Body proportion and sexual maturation. Acta Biol
Szeged 42:175-181.

Bodzsar EB (1998) Secular growth changes in Hungary. In Bodzsar EB,
Susanne C, eds. Secular Growth Changes in Europe. Budapest, E6tvos
Univ Press, 175-205.

Bodzsar EB (1999a) Humdanbiolégia. Fejlédés: Novekedés és érés.
Egyetemi tankonyv. Budapest, E6tvos Kiado, pp. 262.

Bodzsar EB (1999b) Socio-economic factors and body composition.
International Journal of Anthropology 14(2-3):171-180.

Bodzsir EB, Eiben OG (1973) Angaben zur Anthropologie der Population
von Mezdkovesd. Ann Univ Sci Budapest Sect Biologia 15:5-21.
Bodzsér EB, Papai J (1989) Maturation és body composition. Humanbiol

Budapest 19:215-218.

Bodzsar EB, Pépai J (1992) Body composition of Székesfehérvir children
aged 7 to 18. Anthrop Kozl 34:7-11.

Bodzsir EB, Pdpai J (1994) Secular trend in body proportions and
composition. Humanbiol Budapest 25:245-254.

Bodzsir EB, Véli Gy (1980) The changing of height és weight of body
during half a centuty in Hungary. Glasnik 17:69-77.

Braunhoffner J (1930) Az 1929. év méjus havaban Budapest SzékesfGvaros
elemi iskoldiban végzett testhossz €s testsily mérések eredménye.
Népegészségiigy 17:986-997.

Braunhoffner J (1934) Az 1934. év méjus havaban Budapest SzékesfGvaros
elemi iskoldiban végzett testhossz €s testsily mérések eredménye.
Népegészségiigy 35(2):68-76.



Buday L (1934-35) Serdiilés és alkat. Iskola és Egészség 2:1-10.

Buday L (1943) Orvosi alkattan. Magyar Orv Konyvkiadé Térs, Budapest.

Bugyi B (1972) Kozépiskoldsok testosszetételére vonatkozé vizsgalati
adatok. Testnevelés- és Sportegészségiigyi Szemle 13:253-256.

Carter JEL, Heath BH (1990) Somatotyping - Development and Appli-
cations. Cambridge University Press, Cambridge

Conrad K (1963) Der Konstitutionstypus. Berlin, Springer Verlag.

Cowell JW (1883) See Parlamentary Papers (1883) cit Tanner JM 1986.

Csoknyai J (1998) Egészségnevelés, prevencio, felkészités az anyasagra.
In Borsos A, ed., GyermeknGgyodgyaszat. Golden Book Kiad6, Buda-
pest 228-240.

Csorsz K (1927) Statisztikai alkattani és orokléstani vizsgédlatok az
Alfoldr6l. Tisza Istvan Tud Tars II. Oszt munkai 11/3.

Daranyi Gy, Jankovich A (1935) Egészségiigyi vizsgdlatok a budapesti
magdniskoldkban és pestkornyéki munkaslakta kozségekben. Nép-
egészségiigy 16:163-171, 208-215, 253-257.

Darvay S, Joubert K, Agfalvy R (1991) References data of two skinfolds
thicknesses (triceps and subscapula) for boys and girls from birth to
the age of six years, based on a national representative growth study.
Anthrop Kozl 33:177-183.

Déber I (1991) Pécsi novekedésvizsgélat. A pécsi iskoldsok testméretei,
testardnyai és testosszetétele. Pécs, pp. 80.

Doéber I (1992) Novekedés, fejlédés és gyermekkori kovérség Baranya
megyében. Kandidatusi értekezés, pp. 80.

Eiben OG (1951) Jozsai gyermekek testmagassdga és szorito ereje. Ann
Biol Univ Hung 1:215-225.

Eiben OG (1962) A gyermekek novekedésérdl. Fiiggelék: A gyermekek
novekedését, testi fejlodését kutat6 hazai vizsgalatok torténeti attekin-
tése. Magyar Pedagdgia 2:56-81.

Eiben OG (1967) A pubertds-kor antropoldgiai problémdi. Gyermek-
gyogydszat 18:453-457.

Eiben OG (1968) A gyermek érési folyamata és a b&rredGvastagsag
kapcsolata. Anthrop Kozl 18:13-30.

Eiben OG (1972a) Testméretek és alkati variaciok kapcsolata. Testnevelés-
tudomdny 7-8:125-134.

Eiben OG (1972b) The Physique of Woman Athletes. Budapest, TTT
kiaddsa.

Eiben OG (1975a) Féiskolds nok somatometriai és dynamometriai vizsga-
lata. Testnevelés- és Sportegészségiigyi Szemle 6:95-111.

Eiben OG (1975b) A humerus és a femur condylusszélességének életkori
véltozasai egy nyugat-magyarorszagi gyermekpopuldcioban. Anthrop
Kozl 2:91-96.

Eiben OG (1977) A gyermekek testméreteinek és testaranyainak valtozasai
kormendi novekedésvizsgalatok alapjan. Anthrop Kozl 21:43-58.
Eiben OG (1982a) History of the research activity on growth and develop-
ment and the variation of physique in Hungary. Humanbiol Budapest

12:7-12.

Eiben OG (1982b) The Kormend Growth Study: Body measurements.
Anthrop Kozl 26:181-210.

Eiben OG (1985) The Kormend Growth Study: Somatotypes. Humanbiol
Budapest 16:37-52.

Eiben OG (1988a) Szekuldris novekedésvaltozasok Magyarorszagon. A
Magyarorszagon a ,,Kormendi Novekedésvizsgdlatok™ alapjan. Hu-
manbiol Budapest 6 (Suppl), pp. 133.

Eiben OG (1988b) History of Human Biology in Hungary. IAHB, Occa-
sional Papers I1/4. Newcastle upon Tyne, UK.

Eiben OG (1989) Educational level of parents as a factor influencing growth
and maturation. In Tanner JM, ed., Auxology ’88. Perspectives in the
science of growth and development. Smith-Gordon, London, 227-234.

Eiben OG (1994) The Koérmend Growth Study: Data to secular growth
changes in Hungary. Humanbiol Budapest 25:205-219.

Eiben OG, Barabds A, Pant6 E (1991) The Hungarian National Growth
Study I. Reference data on the biological developmental status and
physical fitness of 3-18 year-old Hungarian youth in the 1980s. Hu-
manbiol Budapest 21, pp. 123.

Eiben OG, Farkas M, Kormendy I, Paksy A, Vargané Teghze-Gerber Zs,

Studies on growth and physique

Vargha P (1992) A Budapesti Longitudinélis Novekedésvizsgalat 1970-
1988. Humanbiol Budapest 23.

Eiben OG, Farkas M, Koérmendy I, éry I, Sarkany J, Vargané Teghze-
Gerber Zs (1988) A budapesti gyermekek novekedése 14 éves korig,
tarsadalmi-gazdasagi helyzetiik, életmédjuk és megbetegedési viszo-
nyaik 12 éves korig. A KSH Népességtudomanyi Kutaté Intézet
Kozleményei 68.

Eiben OG, Hegediis Gy, Banhegyi M, Kis K, Monda M, Tasnady I (1971)
Budapesti 6vodésok és iskoldsok testi fejlettsége 1968-1969. Budapest,
Budapest Févarosi KOJAL, pp. 99.

Eiben O, Németh A, Barabis A, Pant6 E (1998) Adatok Budapest ifjisaga-
nak bioldgiai fejlettségéhez €s fizikai erénlétéhez. Humanbiol Buda-
pest 24 (Suppl).

Eiben OG, Panté E (1981) A magyar ifjisdg bioldgiai fejlédésének
attekintése. Adatok az ifjusdagpolitika természettudomanyos megalapo-
zdsdahoz. Humanbiol Budapest 1 (Suppl).

Eiben OG, Pant6 E (1984) Adatok vdrosi és falusi fiik oigarchekordhoz.
Anthrop Kozl 28:193-194.

Eiben OG, Pant6 E (1985) Adatok a magyar ifjusag biologiai fejlddéséhez
a tarsadalmi tényezGk fliggvényében. Anthrop Kozl 29:45-72.

Eiben OG, Pant6 E (1986) The Hungarian National Growth Standards.
Anthrop Kozl 30:5-23.

Eiben O, Pant6 E, Bodzsar E, Markos T (1978) A 4-18 éves egri fitdk és
ledanyok keresztmetszeti novekedésvizsgalata. Anthrop Kozl 14:169-
176.

Eiben O, Pant6 E, Gyenis Gy, Frélich J (1986) Physique of young female
gymnasts. Anthrop Kozl 30:209-220.

Farkas Gy (1960) Szegedi 6-18 éves fitk és leanyok f6bb testméretei.
Anthrop Kozl 4:103-135.

Farkas Gy (1967) Kisérlet a gyermekek novekedésfazisainak megalla-
pitdsara délalfoldi vizsgalatok alapjan. Anthrop Kozl 11:31-61.

Farkas Gy (1983a) Changes in body measurements of adolescent children
in Szeged, Hungary, between 1958 and 1981. Acta Biol Szeged 29:179-
188.

Farkas Gy (1983b) Uber die korperliche Entwicklung von Kindern im
Vorschulalter. Untersuchungen in Szeged (Siidungarn). Anthrop Anz
41(1):53-58.

Farkas Gy (1986) Délalfoldi 10-18 évesek testi fejlettsége és a lednyok
menarche-kora. Akadémiai doktori értekezés. Szeged, JATE.

Farkas Gy (1987) Uj magyar testfejlgdési standardok. Gyermekgy 33:56-
63.

Farkas Gy (1990) Serdiilés és kornyezet. Szeged, JATE Kiadd, pp. 124.

Farkas Gy, Dezs6 Gy (1994) A magyar antropoldgia torténete a kezdettSl
napjainkig. Szeged, pp. 123.

Farkas Gy, Hunya P, Varga I (1977) Gyoma lakossdganak antropoldgiai
arculata. In Szabd F, ed. Gyomai tanulmanyok. Gyoma, 359-420.
Farkas Gy, Liptdk P (1973a) A lakossdg embertani képe. In Nagy Gy, ed.,

Oroshéza torténte és néprajza I. Oroshédza, 204-220.

Farkas Gy, Liptak P (1973b) Recent data on the anthropology of one of the
populations (Vésztd) of the Hungarian Great Plain. Acta Biol Szeged
19:213-237.

Farkas Gy, Szekeres E (1982a) On the puberty of girls in Szeged, Hungary.
Acta Biol Szeged 28:155.

Farkas Gy, Szekeres E (1982b) Eine vergleichende Untersuchung der
korperlichen Entwicklung und der korperlichen Reifung von Midchen
aus Szeged (Ungarn). Humanbiol Budapest 12:27-243.

Farkas Gy, Takdcs T (1986) Comparison of somatic characters in menstru-
ating and non-menstruating girls. Acta Biol Szeged 32:183-189.
Farmosi I (1972) 15-18 éves kozépiskolds fitk alkati és testosszetétel vizs-

gélata. Testnevelés- és Sportegészségiigyi Szemle 12:55-61.

Farmosi I (1986) A magyar sportold nék testosszetétele és szomatotipusa.
Budapest, AISH kiaddsa.

Frenkl R, Mészaros J (1979) Orvostanhallgatdk és testnevelési fGiskoldsok
négy éves testalkati és keringési vizsgdlatanak tapasztalatai. Egészség-
tudomdny 23:1-7.

Frisch RE, Revelle R (1969) The height and weight of adolescent boys and
girls at the time of peak velocity of growth in height and weight.

151



Bodzsdr

Longitudinal data. Hum Biol 41:536-559.

Gelencsér E, Kornyei V, Gyddi G (1986) Secular change of height, weight
és age at menarche in Kaposvar children and youths during the past
50 years. Anthrop Kozl 30:151-154.

Goehlert V (1881) Uber Anthropometrie im allgemeinen und insbesondere
iiber die Korperldnge nach der ethnographischen Verschiedenheit der
Volker der Osterreich-Ungarischen Monarchie. Mitteilungen der K und
K Geographischen Gesellschaft in Wien 24:378-389.

Gorka S (1920) A gyermek novekedése. Természettudomanyi Kozlony
52:731-734.

Gyenis Gy (1995) Body development, school achievement and parental
background of university students in Hungary. Anthrop K6zl 37:93-96.

Gyenis Gy (1997) Continuing positive changes in height and weight of
Hungarian university students. Ann Hum Biology 24:475-479.

Gyenis Gy, Szerényiné Pasztor Zs (1984) Erd *79. Az érdi iskolds-
gyermekek testi fejlettsége. Humanbiol Budapest 2 (Suppl).

Gyenis Gy, Hidegh AH, Szerényiné Pésztor Zs (1993) Erd 89. Ujabb
adatok a magyarorszagi szekuldris trendrél. Anthrop Kozl 35:181-187.

Gyenis Gy, Till G (1981) Magyar egyetemi hallgatok testmagassiga és
teststilya. Anthrop Kozl 25:17-23.

Gyenis G, Till G (1982) Effects of genetic and socio-economic factors on
body development of student of the Budapest Technological University.
Anthrop Kozl 26:45-48.

Gyenis G, Till G (1986) Secular changes of body measurements in
Hungarian university students between 1976-1985. Anthrop Kozl
30:147-150.

Hebbelinck M, Duquet W, Ross WD (1972) A practical outline for the
Heath-Carter somatotyping method applied to children. In Bar-Or O,
Zwiren LD, eds. Proceedings of the Fourth Internat. Symp. on Pediatric
Work Physiol. Netanya, Israel, Wingate Inst, 71-84.

Henkey Gy (1975) Szekularis novekedésvaltozas Duna-Tisza-kozi népessé-
geknél. Anthrop Kozl 19:133-137.

Henkey Gy, Kalmar S (1982) Adatok a magyar nép antropolégidjahoz.
Cumania (Kecskemét) 9:421-467.

Hunt EE (1966) The developmental genetics of man. In Falkner F, ed.
Human Development. Philadelphia, WB Saunders, 76-122.

Jeney E (1940) A debreceni egyetemi hallgatok egészségiigyi vizsgdlata az
1938-39. tanévben. Debrecen, M Kir Tisza Istvan Tudomdnyegyetem
Evkonyve 30.

Jeney E (1942) A debreceni egytemi hallgaték egészségiigyi vizsgdlata az
1941-42. tanévben. Debrecen, Debreceni M Kir Tisza Istvan Tudo-
ményegyetem Evkényve.

Joubert K (1983) Sziiletési sily és sziiletési hossz standard az 1973-78.
évben élvesziiletett ujsziilottek adatai alapjan. Demografia 16:107-139.

Joubert K (1990) Az ujsziilottek fejlettségének szocio-demografiai
Osszefiiggései. Statisztikai Szemle 68:857-868.

Joubert K, Agfalvi R, Darvay S (1993) Mdédszertani dsszedllitds a 0-6 éves
kord gyermekek novekedésének és fejlddésének vizsgdlatdhoz.
Budapest, KSH.

Joubert K, Agfalvi R, Darvay S (1996) Fejl6dési, gyarapoddsi gorbék a
magyar orszagos longitudindlis gyermeknovekedési-vizsgélat ered-
ményei alapjan. Népegészségiigy 77:23-24.

Joubert K, Darvay S, Agfalvi R (1996) A kéros elhizassal vagy kéros
sovanysaggal veszélyeztetett gyermekek kozelit§ sziirése. Budapest,
KSH és OCsGyI kiadvanya.

Kadar P, Véli Gy (1971) A 18-20 éves férfi lakossag testi fejlettsége (1957-
1967). Anthrop Kozl 15:97-112.

Kadar P, Véli Gy (1977) A szekuldris trend 100 éve Somogy megyében.
Anthrop Kozl 21:93-100.

Kelemen A (1968) Domosd, egy kdzponti fekvést kozség népességének
embertani helye. Anthrop Kozl 12:125-160.

Kézmiérszky T (1873) Uber die Gewichtsveridnderungen reifer Neu-
geborenen. Archiv fiir Gynaekologie (Berlin) 5:547-561.

Koranyi S (1930) Gondolatok a constitution tandanak methodikéja feldl.
Orvosi Hetilap 74:499-501.

Korosy J (1878) Uber die Korpergrosse und den Brustumfang der Vélker
Ungarns. Bull Soc Anthrop Paris 12-15.

152

Kérnyei V, Gy6di Gy, Gelencsér E, Kercsé K, Szokola A (1983) Kaposvari
lednyok menarchekora 1981-ben. Anthrop Kozl 27:39-44.

Le Monnier FV (1882-1883) Karte der Territorial-Eintheilung des K u K
Heeres. In Chavanne DJ, ed. Physikalisch-statistischer Hésatlas von
Osterreich-Ungarn. Wien.

Malan M (1934) A budapesti tanoncok testfejlédése. Adatok a szocialis
helyzetnek a testi fejlédésre gyakorolt hatasarl. Magyar Orvosok €s
Természetvizsgaldk XII. Vandorgytlése 41:203-208.

Malan M (1936) Mindennapi testgyakorlds és testfejlodés. Testnevelés 435-
446.

Malan M (1947) Az €16 magyarsag embertani kutatdsa. Budapest, Magyar
Népkutatds Kézikonyve.

Maldan M (1956) Iskolasgyermekek testi fejlédése 1. Bioldgiai Vandor-
gytlés ElGaddsainak Ismertetése 50-51.

Mezey G (1940) A gyermekek testi fejlettsége. M Kir Jozsef Nador
Miszaki és Gazdasagtudomanyi Egyetem Egészségvizsgdlo Intéze-
tének Kozleményei 1: 42-53.

Meészaros J, ed (1990) A gyermeksport bioldgiai alapjai. Budapest, Sport.

Mészaros J, Mohacsi J (1983) A bioldgiai fejlettség meghatarozédsa és a
felndtt termet elGrejelzése a vdrosi fiatalok fejlédésmenete alapjan.
Kandidatusi disszertacié. Budapest, MTA, pp. 97.

Mészaros J, Frenkl R, Szmodis I, Mohdcsi J (1982) A szekuldris trend
vizsgdlata a Testnevelési Foiskoldra 1972-1981 kozott jelentkezett
nokon és férfiakon. Hung Rev Sports Med 23:97-102.

Meészaros J, Szmodis I, Mohdcsi J, Frenkl R (1981) A nemzedéki véltozas
és a gyermekkori fejlodés kérdései az 1970-es években végzett
keresztmetszeti vizsgdlat alapjan. Bioldgia 29:163-198.

Mohdcsi J, Mészdros J, Farkas A (1994) Secular growth trend in height,
body weight and growth type indices of boys aged between 14 and 18.
Humanbiol Budapest 25:369-372.

Mohicsi J, Mészaros J, Sabir RA, Farkas A, Szmodis I, Frenkl R (1990)
Study of the secular trend among the male applicants to the University
of Physical Education Budapest. Anthrop Kozl 32:175-177.
fizikai fejlettség viszonyai az Egészségvizsgalo Intézet adatai alalpjan.
Kandidatusi értekezés. Budapest.

Matuszné Viola I (1952) Fejlddési tablazat. Budapest Varos Tandcsa,
Iskolaegészségiigyi szolgdlat, Budapest

Nagy L. (1914) Adatok a serdiilS leanyok testi fejlédéséhez. Budapesti VI.
ker. All. Tanitoképzd Int Ert, Budapest 1913-14. 3-12.

Nemeskéri J (1938) Adatok a hajdik anthropologidjdhoz. Anthrop Fiiz 4/
3, 6. Kny 54.

Nemeskéri J (1953) Ivad kozség népének embertani vizsgdlata. MTA Biol
Oszt Kozl 2:200-238.

Nemeskéri J (1970) Az 1966. évben egyetemi (fGiskolai) felvételre
jelentkezettek demogréfiai €s testfejlettségi vizsgdlata. A Népesség-
tudomanyi Kutaté Intézet Kozleményei 29.

Nemeskéri J, Juhdsz A, Szabadi B (1977) Az 1973. évi sorkoteles fiatalok
testi fejlettsége. Demografia 20:208-281.

Nemeskéri J, Joubert K, Juhdsz A, Nemeskéri A, Sallay P, Gérdos E (1983)
A 18 éves sorkoteles fiatalok testi fejlettsége, biologiai, egészségi dlla-
pota. A Népességtud Kutaté Int Kozleményei 53. Budapest.

Neuber E (1936) A debreceni M Kir Tisza Istvan Tudoméanyegyetem L. éves
hallgatéinak atvizsgdlasardl egészségiigyi szempontbdl. Orv Hetil
80:159-167, 187-193.

Németh A (1996/97) Trends in growth of Budapest children and youth
between 1929 and 1995. Anthrop Kozl 38:33-48.

Németh A, Bodzsdr EB, Eiben OG (1999) Some methodological conside-
rations on body composition of Budapest children. Anthrop Anz
57:325-337.

Németh A, Eiben OG (1997) Secular growth changes in Budapest in the
20" century. Acta Med Auxolog (Milano) 29:5-12.

Nyilas K (1982a) Egy foldrajzi tajegység, a Rétkoz 6-14 éves altalanos
iskolds tanuldinak testi fejlettsége. Humanbiol Budapest 12:139-144.

Nyilas K (1982b) A rétkozi dltaldnos iskolds koru tanuldk fejméreteinek
osszehasonlito vizsgélata. Acta Acad Paed Nyiregyhdza 9/F:109-172.

Orley J., Frank K., Isték M. (1980) Influence of voluntary weight reduction



on the somato-sexual development of girls. Anthrop Ko6zl, 24:165-171.

Pant6 E (1980) Az egri ifjusag testi fejlettsége, keresztmetszeti noveke-
désvizsgalat alapjan. Egyetemi doktori disszertaci6, Budapest.

Pant6 E, Eiben OG (1984) Sozio-okonomische Unterschiede im Wachstum
der ungarischen Kinder. Arztliche Jugenkunde (Leipzig) 75:213-222.

Pap M, Szab6 Gy, Gonczi-Szabé T (1997) Trait variations in children as
indicators. Preliminary data of research project. Acta Biol Szeged
42:175-181.

Pap M, Szab6 Gy, Gonczi-Szabd T (1998a) A gyermekek metrikus jelleg-
varidcioi a Bodva-volgyi populdcidkban. In Pap M, ed., Humanoko-
l6gia és humanbiol6gia. Kossuth Egyetem Kiadd, Debrecen 93-123.

Pap M, Szabd Gy A (1998b) Bodva-volgyi mikrorégié huméanokoldgiai, né-
pességdinamikai és szociodemografuai sajatossagai. In Pap M, ed.,
Humaénokoldgia és humanbioldgia. Kossuth Egyetem Kiadd, Debrecen
71-93.

Pap M, Szab6 Gy, Gonczi-Szabé T (1998c) A bérred§ vastagsdg varidcioi
és a testosszetétel. In Pap M, ed., Huménokoldgia és humanbioldgia.
Kossuth Egyetem Kiadd, Debrecen 125-136.

Papai J (1984) Féiskolai hallgatondk ismételt antropometriai vizsgalatanak
eredményei. Anthrop Kozl 33:255-261.

Pépai J (1992) Jaszsagi 7-14 éves gyermekek novekedése, testi fejldése
és fizikai teljesitménye. Kandidatusi értekezés, Budapest.

Pépai J (1996) Sexual maturation and growth in the Jaszsag children. In
Bodzsar EB, Susanne C, eds., Studies in human biology. E6tvos Univ
Press, Budapest, 221-230.

Pipai J, Bodzsar EB, Szabé T (1994) Mass fractions, somatotype and
maturity status in athletic boys. Humanbiol Budapest 25:515-519.
Pdpai I, Bodzsar EB, Szmodis I (1991) Relationship between indices of
sexual maturation and physical performance. Anthrop Kozl 33:255-

261.

Papai J, Szabd T (1986) The physique of urban girls. Anthrop K6zl 30:221-
225.

Pépai J, Szab6 T, Szmodis I (1992) Age trends in the fractional body
composition of athletic and non-athletic boys. In Szmodis I, Szabd T,
Mészdros J, eds., International Round-Table Conference on Sport
Physiology. Budapest, MTE, 205-212.

Pépai J, Szmodis I, Bodzsar EB (1992) Growth, maturation, and perfor-
mance. Anthrop Kozl 34:75-82.

Quételet A (1835) Sur I’homme et le développement de ses facultés: Essai
de physique sociale. Paris, Bachelier.

Rajkai T (1951) A hajdisamsoni iskoldsgyermekek testmagassaga, mell-
keriilete és testsilya. Ann Biol Univ Hung 1:277-289.

Rajkai T (1952) A debreceni egyetemi hallgatok antropoldgia vizsgalata az
1951. évben. Ann Biol Univ Hung 2:263-277.

Rajkai T (1956) A magyar sportantropolégia feladatai. Testneveléstud
2:409-412.

Rajkai T (1957) A debreceni egyetemek ndi hallgatéinak anthropometriai
adatai. Acta Univ Debrecen 4:257-265.

Rajkai T (1963a) A sport alkattani kérdései. Sport és Tud. 7:82-83.

Rajkai T (1963b) A téglasi gyermekek embertani vizsgdlata az 1963. évben.
Acta Biol Debrecen 11:103-112.

Rajkai T (1965) A nyiregyhazi felsooktatdsi intézmények noi hallgatéinak
testi fejlettsége. Acta Acad Paed Nyiregyhdza 1:189-197.

Rajkai T (1967a) Altaldnos iskolds gyermekek fejméreteinek valtozasa
hosszmeteszeti vizsgalatok alapjan. Anthrop Kozl 11:3-24.

Rajkai T (1967b) Akceleracio vagy a retardacié megsziinése? Anthrop Kozl
15:113-118.

Rajkai T (1970) Altaldnos iskolds gyermekek ndvekedésének szakaszos-
sdga hosszmetszeti vizsgdlat alapjan. Anthrop Kozl 14:115-168.
Sarkany J, ed (1977) Az 1-60 hénapos budapesti gyermekek testi fejlettsé-
ge, szociodemografiai és morbiditasi viszonyai. A KSH Népességtud

Kutat6 Intézet Kozleményei 45.

Scheiber SH (1881) Untersuchungen iiber den mittleren Wuchs der
Menschen in Ungarn. Archiv fiir Anthropologie 13:233-267.

Szol16si E (1982) Growth és development of pupils in Debrecen, based on
a mixed-longitudinal study from their age of 13 to 18 years. Humanbiol

Studies on growth and physique

Budapest 12:127-132.

Szo116si E (1998) A szekuldris trend alakuldsa a debreceni egyetemistaknal.
Anthrop Kozl 39:43-50.

Szo6l16si E, Jokay M (1978) Iskolds tanuldk fejlédése Debrecenben.
Egészségtudomany 22:85-94.

Szol16si E, Jokay M (1988) Growth and development of pupils in Debrecen
(East Hungary) based on cross-sectional and longitudinal studies.
Anthrop Kozl 30:169-175.

SzollGsi E, Jokay M (1991) Developmental rate in Debrecen girls from the
age of 7 to 22 years. Anthrop Kozl 33:97-103.

Szoll6si E, Jokay M (1994) Changes in main body size values of Debrecen
female university students. A review of five decades. Humanbiol
Budapest 25:301-306.

Szabd Z (1938) Az atoroklés. Budapest, Egyetemi Nyomda.

Szabé-Bende M (1966) Atlétak, torndszok €s uszok antropometriai vizsga-
lata. Testnev Sporteii Szle 7:85-95.

Szabo J, Szab6 Z (1969) Anthropometrische und spezifische Gewichts-
messungen an auslandischen und hiesigen Teilnehmern des interna-
tionales Schwimmwettkampfles in Budapest. Sportarzt u Soprtmed 4/
152, 5/206.

Szab6 TG, Goncezi A, Nyilas K (1993) A gyermekek testi fejlettségének
véltozasa az elmult 40 év alatt egy Hajdd-Bihar megyei telepiilésen
(Téglas). In Joubert K, ed., Pediatriai-Antropolégiai Szeke Tud Ulése,
Budapest, 69-79.

Szabé TG, Nyilas K (1997) Secular trends in Eastern Hungary. Acta Biol
Szeged 42:315-319.

Szmodis I (1977) Physique and growth estimated by Conrad’s and Heath-
Carter’s somatocharts in athletic children. In Eiben OG, ed., Growth
and Development; Physique. Budapest, Akadémiai Kiad6, 407-415.

Szmodis I, Mészéros J, Szabé T (1976) Alkati és miikodési mutatdk
kapcsolata gyermek-, serdiilS és ifjusagi korban. Testnev Sporteii Szle
17(4):255-272.

Szmodis I, Szabd T, Mészdros J (1987) Csont-izomrendszeri fejlettség és
funkcié. In Makkar M, ed., Kivalasztas és utanpotlasedzés, Konfe-
rencia. Budapest, AISH-TSTT kiadvany, 81-86.

Szondi L (1929) Az iskolas gyermek testi méretei 6-13 éves korban. Novak
és tarsa, Budapest.

Tanner JM (1986) Growth as a mirror of the condition of society: Secular
trends and class distinctions. In Demirjian A, Brault Dubuc M, eds.,
Human growth: A multidisciplinary review. Taylor and Francis,
London-Philadelphia, 3-34.

Thoma A (1957) Szabolcs kozség embertani vazlata. Ann Hist nat Mus Nat
Hung 8:469-484.

Till G, Gyenis Gy (1977) The physique of students of the Technical
University Budapest. In Eiben OG, ed., Growth and Development;
Physique. Symp Biol Hung 20:63-72.

Tuszkai O (1911) Iskolaorvosi tapasztalatok. Kozegészségiigyi és Torvény-
széki Orvostud Szmle 3:25-32.

VEli Gy (1935-36) A kaposvdri 6voddsok €s elemi iskolds gyermekek test-
méretei. Iskola és Egészség 3:150-154

VEli Gy (1948) Mennyire befolydsolta a hdbord a gyermekek testi fejld-
dését? Népegészségligy 29:667-674.

Véli Gy (1953) Az ember novekedésének egyes kérdéseirol. Biol Kozl Pars
Anthrop 1:137-147.

VEli Gy (1957) A kaposviri és kornyékbeli 1927-1936. évi sziiletésd ifjusag
novekedésérdl. Anthrop Kozl 1:51-55.

VEli Gy (1967) Az akcelerdcio a felszabadulds elGtt és utan. Anthrop Kozl
11:25-30.

Véli Gy (1968) Test fejlédés és menarche. Anyhrop Kozl 12:161-171.

Véli Gy (1972) Akceleracié vagy retardacié? Anthrop Kozl 16:105-14.

Villermé LR (1828) Mémoire sur la mortalité en France dans la classe aisée
et dans la classe indigente. Mémoire de I’ Acad de Médicine 1:51-98.

WHO (1976) New trends and approaches in the delivery of maternal and
child care in health services. WHO Techn Report Ser 600, Geneva.

Zsdkai A, Bodzsar EB (1998) A testalkat analizisének néhany mddszertani
kérdése. Anthrop Kozl 39:93-102.

153



