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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 aging from 20 to 37 years, originating from Eastern 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 gynoid 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 hormone levels.

KEY WORDS: Age at menarche — Body build — Sex hormone levels — Adult females.

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, Clegg 1980,
1989, Farkas, Takacs 1986, Welpe, Bernhard 1986,
1987, Yoneyama et al. 1988, Tsuzaki 1989, Cameron,
Wright 1990, Ponninger 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,
DeLimonqgi1976).

Accordinato the seconcviewthe bodvweiaht
andthe bodvweiahtin relationto bodvheiahtare
essentiafor the timing of menarche(Frisch 1972,
1974,1976a,1976b,1985,Frisch, Revelie 1970Frisch
et al. 1973 Frisch,MacArthur 1974)Frischpostu-
lated that 468 48kaare minimumvaluesfor the onset
of menstruatioland the maintenancof reqular
ovulatorymenstrualcycles.This theory of the "critical
mass'wascriticizedby severaauthors(Johnstoret
al. 1971,1975 Billewicz et al. 1976.Cameron1976,
Trusell 1978.1980Ellison 19811982 Scott, Johnston
1982)howeverotherauthorsagreeto the so-called
"Frisch-hypothesis'(FriscanchoFlegel1982Garnet
al. 1986Fakeve1988 Starket al. 1989).

Nearlvall studiesmentione@bovedescribed
the relationsbetweerageat menarchandtraitsof
bodvbuild at the time of menarcheOnlya small
numbelof investigationdealtwith the connectioof
menarcheaadeand bodvbuild of adultwomerseve-
ral vearsaftertheir first menstruatio(Malinaet al.
1983Sharme1988Wellenset al. 1992Kirchenaast
1993d).Reaardinathe relationshipbetweenadult
bodydimensionand aaeat menarchino uniform
trend couldbe observedAccordinato Frischand
Revelle(1970)after pubertvno difference:of the
bodv build betweenearly and late menstruating
womercanbe stated.Thisis alsotruefor theresults
of Marshalland Tanner(1986)andYonevamiet al.
(1988) Dreizenet al. (1967¥and Onat(1975Te-
porteda trendtowardincreasestaturewith earlier
menarchehoweverthe majorityof investigations
vielded acloseassociatiorbetweeranearlvmenarche
and a shorteradult statureand hiaherbodvmass
indicesrelativeto later maturinafemales(Barker,
Stone 1936, Shuttleworth 1937. Jac6bson1954,
Szemik1980Vikho, Apter 1984 Starket al. 1989,
Malina 1990Wellenset al. 199_2Kirchenqa511993d).

Thefirst menstruatiois inducecby a distinct
level of sexhormones(Augustet al. 1972Widlom et
al. 1974Lee,Migeon1975Leeet al. 1976Siszenko
1978Sklar et al. 1980,1981 Lemarchand-Berautet
al 1982)Furthermoreamarkedinteractionbetweersex
hormone levelsand body build andbody fat distribution
could be proved(Purifoy et al. 19811llig etal. 1982,
Jansoret al. 1983Cassorlet al. 1984Parketret al.
1984 Caruso-Nicoletiet al. 1985Katz et al. 1985,
HedigerKatz1986Knussmanet al. 1986Zemel,
Katz 1986.Castro. Castro 1987 Knussmann,Sperwien
1988 Christiansen Winkler 1990,Winkler, Chris-
tiansen 1991,Kirchengast 1993a,b, 1994a).Body
build andsexhormonesandhormonalinduced
suchasmenarchemenopausefertility outcomeand
menstrualcycle showsianificantrelations(Kirchengast
1993cd, e, 1994b)Thereforein the presenistudynot
only the relationsbetweerageat menarcheand body
build but alsobetweerageat menarch@andthe sex
hormone levelsin adult femalesseverayearsaftertheir
first menstrual bleedingwere tested.

MATERIALS AND METHODS

Subjects

The probands(n = 124),rangingin agefrom20
to 37vears(x = 26.4)andoriainatinafrom Viennaor
Lower Austria. were examinecat the Hormone-
outpatiendepartmenof thel. Universitats-Frauen-
klinik in Viennafrom Februarvto October199CAll
proband:werehealthywith intact ovariesuteriand
adrenalsand showedregular menstrualcycleswith a
cyclelengthbetweer22and31days(x = 28.8) Their
menarcheoccurredat aminimum of four yearsprior
to thetime of the presentinvestigation.The probands
consultedthe hormone-outpatierdepartmentfor
controlcheck-ups«exclusivelyNone of the women
wereunderanyhormonaltherapyor had takenany
hormonalcontraceptivewithin three monthsprior to
the time of investiaatiorWomenwith a historyof
amenorrhoor vervirreqularcycleswereexcluded
from the presentsample This wasalsotrue for preg-
nantwomen.

Age at menarche

Sinceall proband:had startedto menstruate
morethanfour vearsbeforethis studvcommenced,
the aoeat menarchecould only be investigatere-
trospectivehThistechniauerelies on self-reported
ageat menarchandis reputednot to be exact
becausewomenmight experiencememoryloss,parti-
cularyif menarchedatedbackfor alongtime (Chan
1967Berasten-Brucefors 1976 .Craviotoet al. 1987).
Neverthelegthis methocwasusedfor the present
studv,sinceit canbe assumethat womenremember
well suchmarkedeventsastheir first menstruation
(Beanetal. 1979Madrigal 1991) Furthermoreseve-
ral studiesvieldeda reliability of 758 9 0 for this
methoc(Livson McNeill 1962Damonet al. 1969,
Dam)on,Bajema1974,Bean et al. 1979 Madrigal
1991).

Anthropometricvariables

Each probandwas measuredy one of the
authorsaccordingto the methodsdescribedbyKnuss-
mann(1988).2¢headandbodymeasureweredeter-
mined.Headmeasurewere(numbersaccordinto
Knussmann)Maximumheadlenath (1), Maximum
headbreadth(3), Bizygomatidbreadth(6), Bigonial
breadth (8), Mouth breadth(14), Morpholoaicalfa-
cial height (18), Nasion-Stomiorheight (19). Labial
heiaht(25). Bodymeasurewere: Stature(l), Chin
heiaht(3/1), Acromial height(8), Dactylionheiaht
(11), Span (17), Sitting height (23), Biacromial
breadth(35).Chesibreadth(36), Waistbreadth(39),
Pelvic breadth (40), Projectivicarm length (45a),
Physiognomideg length (53/4), Bicondylar breadh



