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ABSTRACT: The present study focused on the impact of the age at menarche on adult type of body build as well

as adult sex hormone levels in 124 healthy adult women agingfrom 20 to 37years, originatingfrom Eastem Austria.

The investigation yielded significant correlations between the menarcheal age and several metric traits and the

estradiol and testosterone levels. Above all the amount of subcutaneous fat tissue and a type of onoid fat

distribution correlated negatively with the age at menarche, while positive correlations between age at menarche

and height- and length- dimensions and a more masculine type of body build occurred. Women with an early

menarche were smaller in stature but more corpulent and their body types were more feminine than women with

a late menarche who were taller, slenderer and more masculine. Beyond that negative correlations between the age

at menarche and the sex hormone levels could be observed. A late menarche was associated with lower levels of

the steroid hormones, especially estradiol. The results of the present study indicate a strong assotiation between of

the hormonal situation in puberty, adult body shape and adult sex honnone levels.
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INTRODUCTION

The relations between body build, bone growth
and age at menarche were topics of several studies.
Above all stature and body weight have been related
with the time of first menstrual bleeding (Stone,
Barker 1937, Barker, Stone 1938, Malcolm 1954,
Maresh 1959, Hillman et al. 1970, Bai et al. 1973,
Rona, Pereira 1974, Cameron 1976, Chan, Soong
1976, Zacharias 1976, Low et al. 1978, 1980,
1989, Farkas, Takacs 1986, Welpe, Bernhard 1986,
1987, Yoneyama et al. 1988, Tsuzaki 1989, Cameron,
Wright 1990, Pönninger 1990, Musaiger 1991, Samsu-
din 1991). Today the interaction between age at

menarche and body growth is explained by two diffe-

rent views: the first and older theory explains the
correlations between menarcheal age and skeletal

maturation, This theory provided the traditional
proximate explanation of the secular trend in men-

archeal age as a consequence of the secular accele-

ration of statural growth (Tanner 1962, 1973). The

hypothesis implicit in this view is that premenarcheal

girls are growing toward an appropriate structural

status to initiate reproduction and that the age at

which this status is attained is closely related to the

menarcheal age (Ellison 1982). The first menstrual
bleeding as a predication for reproduction occurs at

the time when the necessary skeletal age is reached
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(Shuttleworth 1937, 1938, Simmons, Greulich 1943,
Tanner 1962, 1973, Marshall, Tanner 1986, Marshall,
DeLimongi 1976).

According to the second view the body weight
and the body weight in relation to body height are
essential for the timing of menarche (Frisch 1972,
1974, 1976a, 1976b, 1985, Frisch, Revelie 1970, Frisch
et al. 1973, Frisch, MacArthur 1974). Frisch postu-
lated that 46 ð 48kg are minimum values for the onset
of menstruation and the maintenance of regular
ovulatory menstrual cycles. This theory of the "critical
mass" was criticized by several authors (Johnston et
al. 1971, 1975, Billewicz et al. 1976, Cameron 1976,
Trusell 1978, 1980, Ellison 1981y 1982, Scott, Johnston
1982), however, other authors agree to the so-called
"Frisch-hypothesis" (Friscancho, Flegel 1982, Garn et
al. 1986, Fakeye 1988, Stark et al. 1989).

Nearly all studies mentioned above described
the relations between age at menarche and traits of
body build at the time of menarche. Only a small
number of investigations dealt with the connection of
menarcheal age and body build of adult women seve-
ral years after their first menstruation (Malina et al.
1983, Sharma 1988, Wellens et al. 1992, Kirchengast
1993d). Regarding the relationship between adult
body dimensions and age at menarche no uniform
trend could be observed. According to Frisch and
Revelle (1970) after puberty no differences of the
body build between early and late menstruating
women can be stated. This is also true for the results
of Marshall and Tanner (1986) and Yoneyama et al.
(1988). Dreizen et ål. (1967) and Onat (1975) re-
ported a trend toward increased stature with earlier
menarche, however, the majority of investigations
yielded a close association between an early menarche

and a shorter adult stature and higher body. mass
indices relative to later maturing females (Barker,
Stone 1936, Shuttleworth 1937, Jacöbson 1954,
Szemik 1980, Vikho, Apter 1984, Stark et al. 1989,

Malina 1990, Wellens et al. 1992, Kirchengast 1993d).

The first menstruation is induced by a distinct
level of sex hormones (August et al. 1972, Widlom et

al. 1974, Lee, Migeon 1975, Lee et al. 1976, Siszenko

1978, Sklar et al. 1980, 1981, Lemarchand-Beraud et

al 1982). Furthermore a marked interaction between sex

hormone levels and body build and body fat distribution

could be proved (Purifoy et al. 1981, Illig et al. 1982,
Janson et al. 1983, Cassorla et al. 1984, Parker et al.
1984, Caruso-Nicoletti et al. 1985, Katz et al. 1985,
Hediger, Katz 1986, Knussmann et al. 1986, Zemel,
Katz 1986, Castro, Castro 1987, Knussmann, Sperwien

1988, Christiansen, Winkler 1990, Winkler, Chris-
tiansen 1991, Kirchengast 1993a, b, 1994a). Body
build and sex hormones and hormonal induced
such as menarche, menopause, fertility outcome and
menstrual cycle show significant relations (Kirchengast
1993c, d, e, 1994b). Therefore in the present study not
only the relations between age at menarche and body
build but also between age at menarche and the sex
hormone levels in adult females several years after their

first menstrual bleeding were tested.

MATERIALS AND METHODS

Subjects

The probands (n = 124), ranging in age from 20
to 37 years (x = 26.4) and originating from Vienna or
Lower Austria, were examined at the Hormone-
outpatient department of the I. Universitäts-Frauen-
klinik in Vienna from February to October 1990. All
probands were healthy, with intact ovaries, uteri and
adrenals and showed regular menstrual cycles with a

cycle length between 22 and 31 days (x = 28.8). Their

menarche occurred at a minimum of four years prior

to the time of the present investigation. The probands

consulted the hormone-outpatient department for
control check-ups exclusively. None of the women
were under any hormonal therapy or had taken any
hormonal contraceptive within three months prior to

the time of investigation. Women with a history of
amenorrhoe or very irregular cycles were excluded
from the present sample. This was also true for preg-
nant women.

Age at menarche

Since all probands had started to menstruate
more than four years before this study commenced,
the age at menarche could only be investigated re-
trospectively. This technique relies on self-reported
age at menarche and is reputed not to be exact
because women might experience memory loss, parti-
culary if menarche dated back for a long time (Chan
1967, Bergsten-Bruce fors 1976, Cravioto et al. 1987).
Nevertheless this method was used for the present
study, since it can be assumed that women remember
well such marked events as their first menstruation
(Bean et al. 1979, Madrigal 1991). Furthermore seve-
ral studies yielded a reliability of 75 ð90% for this
method (Livson, McNeill 1962, Damon et al. 1969,
Damon, Bajema 1974, Bean et al. 1979, Madrigal
1991).

Anthropometric variables

Each proband was measured by one of the
authors according to the methods described by Knuss-
mann (1988).29 head and body measures were deter-
mined. Head measures were (numbers according to
Knussmann): Maximum head length (1), Maximum
head breadth (3), Bizygomatic breadth (6), Bigonial
breadth (8), Mouth breadth (14), Morphological fa-
cial height (18), Nasion-Stomion height (19), Labial
height (25). Body measures were: Stature (I), Chin
height (3/1), Acromial height (8), Dactylion height
(11), Span (17), Sitting height (23), Biacromial
breadth (35), Chest breadth (36), Waist breadth (39),
Pelvic breadth (40), Projectivic arm length (45a),
Physiognomic leg length (53/4), Bicondylar breadth


