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ON SOCIAL AND NATURAL FACTORS EXERTING  
INFLUENCE ON MATURATION OF GIRLS

by G. F arkas

Department of Anthropology, József Attila University, Szeged, Hungary

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

One of th e  m ost reliab le in d ica to rs  o f th e  m a tu rin g  of girls is th e  ap p earan ce  
o f th e  f irs t  m enses th a t  is m enarche. T he im p o rtan ce  o f th is  crite rio n  is in d i
ca ted  also by  th e  fac t th a t  in  th e  re lev an t lite ra tu re , especially  m ore recen tly  
an  increasing n u m b er o f papers has been pu b lish ed  dealing  w ith  th is  problem . 
T here  is p rac tica lly  no co u n try  w here researchers in v estig a tin g  ch ild ren ’s 
g row th  have  n o t to u ch ed  th e  m a tu rin g  of girls.

The investig a tio n s in H u n g a ry  were in itia te d  b y  P rof. S e m m e l w e i s , in 
1860, who was am ong  th e  f irs t  to  e s tab lish  th e  age a t  th e  f irs t  m enses (D a r á n y i  
1941). H ow ever, from  th is  tim e  on up  to  th e  end  o f th e  Second W orld  W ar 
th e re  are  on ly  th re e  papers to  be found  in  th e  H u n g a rian  an th ropo log ica l 
lite ra tu re  m en tion ing  th is  p henom enon . Since 1948, b u t  in  p a r tic u la r  since 
1958, several pu b lica tio n s h av e  d ea lt w ith  th is  question . As th e  re lev an t 
H u n g a rian  l i te ra tu re  has been review ed re c e n tly  ( E i b e n  1968), we dispense 
w ith  giving such  deta ils  as n u m b er o f cases, th e  y e a r o f sam pling  o f d a ta  an d  
th e  m edians found .

In  th is  com m unication , ou r p resen t know ledge a b o u t th e  age o f girls a t  th e  
m enarche  will be sum m arized  p a r t ly  on th e  basis  of these  artic les an d  p a r tly  
on th e  bases o f our own in v estiga tions.

U p -to -d a te  d a ta  on f irs t m en stru a tio n  o f a b o u t 50,000 girls, betw een  10 
an d  18 years, w ere collected b y  several a u th o rs . I t  m u st be added , how ever, 
th a t  on ly  p a r ts  o f  th e  c o u n try  w ere involved  in  th e  sam pling . On th e  F igure  1 
one can see th e  places o f th e  se ttlem en ts  from  w hich  our d a ta  h ad  o rig inated .
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Fig. 1. The places of the settlements in Hungary from which the menarche data had collected

T he collection o f d a ta  to o k  p lace alm ost en tire ly  using  th e  tech n iq u e  of 
s ta tu s-q u o . P ro b it analysis w as em ployed  b y  m ost o f th e  au th o rs  to  ev a lu a te  
th e  re su lts .

R esults an d  D iscussion

Acceleration

A ccording to  an  ev a lu a tio n  m ad e  in  1963, th e  m enarche-m ed ian  w as 13,23 
y ea rs  in  H u n g ary  (B o t t y á n  e t al. 1963). T his va lu e , as co m p ared  to  earlie r 
va lu es  (S e m m e l w e i s ; J a n k o v ic h  1941, V é l i  1956) is low er, b u t  th e  com parison  
is ren d ered  d ifficu lt b y  th e  fac t th a t  th e  processing o f th e  d a ta  w as carried  
o u t using  d ifferen t techn iques. A nyw ay , investig a tio n s m ade since t h a t  tim e  
p ro v e  th a t  ex istence o f accelera tion  also in  th is  connection . This fa c t is su p p o rt
ed  b y  observa tions m ade in  Szeged (S o u th  H u n g ary ) in  th e  years 1958 —1959, 
1961 an d  1966—1967. A ccording to  these  investig a tio n s th e  m ed ians v a ry  
from  13.2 to  12.73 y ear in  th e  course o f  8 years, w hich  corresponds to  an  ann u a l 
decrease of 0.08 — 0.1 y e a r in  th e  la s t  decade.

O ne reason , in  th e  case o f  H u n g a ria n  girls, is th e  m assive increase in  th e  
s ta n d a rd  o f liv ing  over th e  la s t few  years.

Succession o f  birth and age at menarche

C hanges in  th e  age a t  m enarche  m igh t h av e  genetica l reasons. E i b e n  
in v es tig a tin g  15,229 girls in  W este rn  H u n g a ry  found th a t  w ith in  one fam ily  
th e  v a lu e  o f th e  m en arche-m ed ian  increases accord ing  to  th e ir  num erica l 
positio n  as siblings ( E i b e n  1972). T his v a lue  w as 12.96 y ea r fo r f irs t-b o rn s , 
13.26 y ear for fifth -b o rn s an d  13.44 y ea r for e igh th -bo rns.

A nyw ay , i t  is our im pression  t h a t  th e  o lder a girls am ong h er siblings th e  
la te r  she becom es a d u lt. T he m ed ian  for th ird -b o rn s  co rresponds to  t h a t  o f th e  
av e rag e  H u n g a rian  va lue .
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F am ily  size and  menarche-median

A ccording to  th e  above m entioned  co llection  o f d a ta  from  W est-H u n g ary  
m ade b y  E ib e n  (1972) th e  m ed ian  p a ra lle l increases w ith  fam ily  size, th a t  is 
th e  bigger th e  fam ily  th e  la te r  th e  girls reach  physio logical m a tu r ity . In  th e  
case o f a fam ily  consisting  o n ly  of two m em bers, 50 p er cen t o f th e  girls becom e 
a d u lt a t  th e  age o f  12.99 y e a r  (a widow a n d  one g irl), th e  H u n g a rian  average 
m edian  is ex h ib ited  b y  fam ilies w ith  s ix  m em bers (13.21 years), th is  v a lue  
increases an d  even  fu rth e r , fo r instance , i t  is 13.5 y ea rs  in  fam ilies of 10 m em b 
ers.

A nyw ay  th e  H u n g a ria n  d a ta  su p p o rt th e  o b se rv a tio n s  o f  o th ers  show ing a 
p o sitiv e  co rre la tio n  betw een  fam ily  size a n d  m e n a rc h e  m edian .

Occupation o f parents and menarche-median

T here  is a  fu r th e r  co rre la tio n  betw een  th e  o ccu p a tio n  o f  p a re n ts  a n d  th e  
m en arch e-m ed ian  o f  th e ir  d au g h te rs . T h is  w as es tab lish ed  b y  an a ly z in g  th e  
o b se rv a tio n s m ad e  b e tw een  1958 an d  1978 in  a  w ay  t h a t  th e  p a re n ts  w ere 
d iv id ed  acco rd in g  to  th e  fo llow ing  categories:

a) m an u a l or physica l w o rk er (in d u stria l, ag ricu ltu ra l, o ther),
b) b ra in  w orker or in te lle c tu a l (h igher an d  secondary  school ed u ca tio n  

sep ara te ly ),
c) hom em aker (in th e  case o f  m others),
d) pensioned  p a re n ts ,
e) dead  p a re n ts .
I t  is a p p a re n t th a t  th e  m en arch e-m ed ian  varies accord ing  to  th e  occupa tion  

o f th e  p a re n ts  (T able 1). A re la tionsh ip  seem s to  ex ist betw een  th e  p a re n t’s 
educa tion  an d  th e  m enarche  m edian. I n  general, th e  d au g h te rs  o f m anual 
w orkers reach  m a tu r ity  la te r  th a n  those o f  th e  b ra in  w orkers.

Table 1

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

Parent’s occupation
The menarche median 
(year) of girls according 
to the occupation of their 

father and/or mother

Industrial manual worker 13.58 13.01
Agricultural manual worker 13.37 13.41
Other manual worker 13.16 13.29
Brain worker (university education) 12.92 12.81
Brain worker (secondary school ed.) 12.54 12.94
Pensioned 13.00 —
Dead parent 13.17 —

Homemaker 13.62

Settlement size and  menarche

W e com pared  th e  m enarche-m edians in  se ttle m e n ts  w ith  a differing n u m b er 
o f in h a b ita n ts  (T able 2). I t  is clear th a t  th e  sm aller a se ttle m e n t is th e  la te r  th e  
girls liv ing  th e re  becom e a d u lt.
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Table 2

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

Number of inhabitants on 
the settlement

Menarche-median
(year)

Over 200,000 12.86
Between 100,000 and 200,000 12.95
Between 50,000 and 100,000 13.02
Between 10,000 and 50,000 13.11
Between 500 and 10,000 13.28

A ltitu d e  above the sea level and menarche

In  H u n g a ry  th e re  are  no ap p rec iab le  d ifferences in a ltitu d e  above  sea level 
in  th e  d ifferen t se ttlem en ts . No d irec t in v estiga tions w ere carried  o u t to  e s ta b 
lish w h e th e r th e re  is a co rre la tion  betw een  th e  tw o phenom ena. H ow ever, 
su b seq u en t analysis o f th e  p reex is tin g  d a ta  show ed th a t  th e re  is s till a co rre 
la tio n  o f  95%  p ro b a b ility  be tw een  th e  m en arche-m ed ian  an d  th e  a lt i tu d e  
above sea level o f  th e  se ttlem en t. F ro m  th e  T ab le  3 i t  is p robab le  th a t  w ith  
increasing  a ltitu d es  th e  m a tu ra tio n  o f girls is delayed.

Table 3

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

Average altitude above the 
sea level of the settlement 

(m)
Menarche-median

(year)

239 13.35
119 13.06
104 12.87

Meteorological factors and menarche

T he question , w h e th e r th e re  is a co rre la tion  betw een  m eteoro logical d a ta  a n d  
th e  m enarche-m ed ian , w as in v es tig a ted  in  th e  case o f 16 se ttlem en ts . W e 
fo u n d  th e  s tro n g est co rre la tio n  (r =  —0.76) betw een  th e  n u m b er o f su n lig h t 
h ou rs an d  th e  m enarche-m ed ian . T he p ro b ab ility  was over 99 p e r cen t. T he 
co rre la tio n  was neg a tiv e : w ith  an  increasing  n u m b er o f su n lig h t hours th e  
m en arche-m ed ian  decreased. C om parable  corre la tions w ere d e m o n s tra te d  for 
th e  av erag e  te m p e ra tu re , for th e  average  a n n u a l y ea rly  p re c ip ita tio n  (expressed  
in  th e  p ercen tage  o f  th e  average  annual] c loudy  days), an d  even fo r th e  low est 
average  p rec ip ita tio n . F ro m  these  ca lcu la tions th e  conclusion can  be d raw n  
th a t  in  sm aller geographical areas th e  physio logical processes lead in g  to  th e  
m a tu ra tio n  of girls respond  to  m eteoro logical fac to rs such as te m p e ra tu re  a n d  
illu m in a tio n .
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S everal d a ta  show  th a t  th e  f irs t m enses in  49%  o f th e  cases occurs in  th e  
w in te r season  (N ovem ber, D ecem ber, J a n u a ry , F eb ru ary ). T hus ro u g h ly  
50 p e r c en t o f th e  girls experience th e ir  f i r s t  m enses in  w in te r w hile th e  o th e r 
50 p er cen t are  d is tr ib u te d  over th e  rem ain in g  tw o -th ird s  o f th e  year. H ow ever, 
th e  d is tr ib u tio n  is uneven  also in  th is  l a t te r  case as m enarche these  frequency  
is h igher in  A ugust, th a n  in  th e  o th e r m o n th s . Superim posed  on these  seasonal 
changes is th e  geographical effect. T ak in g  all these  fac to rs to g e th e r it  can  be 
s ta te d  t h a t  th e re  is a seasonality  in  th e  m enarche  th e  w in te r a n d  su m m er 
m o n th s being  th e  m ost im p o r ta n t d e te rm in a n ts , while th e  sp ring  an d  a u tu m n  
m o n th s  are  on ly  secondary  in  im p o rtan ce .

Coincidency between the month o f  birth and  month o f  menarche

T he abo v e-m en tio n ed  observations m ad e  on W est H u n g a ry  th e  coincidency 
is 11.46 p e r cen t an d  th e  sam e is th e  case in  o th e r  regions of th e  co u n try .

T hese o b se rva tions are  in  ag reem en t w ith  th o se  m ade in  o th e r C en tra l 
E u ro p ean  coun tries an d  suggest th a t  th e  coincidence of th e  m o n th  o f b ir th  
an d  th e  m enarche  is a rea l, b u t  a t  p re sen t n o t fu lly  u n d ersto o d  fac t. I ts  p ra c 
tic a l im p o rtan ce  is, how ever, g rea t, especia lly  in  m edical su p erin ten d en cy  of 
schools.

Seasonal changes in menarche

Correlation between physica l development and the menarche

D a ta  on th e  re la tio n sh ip  betw een  th e  p h y sica l developm ent an d  th e  m enarche  
its acce lera tio n  h av e  been pub lished  b y  V É L I  (1956). H e com pared  d a ta  co llec t
ed in  1947 a n d  1962 an d  from  these a good co rre la tion  betw een  th e  physica l 
an d  physio logical deve lopm en t of girls o f  d iffe ren t ages is ev id en t, an d  clear 
t h a t  i t  is also an  accelera ting  phenom enon  ( V É L I  1968).

A n increase  is observab le  n o t only in  av erag e  b o d y  h e igh t an d  bo d y  w eigh t 
in  each  age g roup , b u t  also in  th e  freq u en cy  o f m e n s tru a tin g  girls.

REFERENCES

B o tty á n , O.—D ezső , Gy. —E ib e n , O. —F a r k a s , Gy. —R a jk a i, T.—T hom a , A. —V é l i, 
Gy. (1963): A menarche kora Magyarországon (L’äge de la menarche en Hongrie). — Anthrop 
Közi. 7; 2 5 -3 9 .

E ib e n , O. (1968): Das Menarchealter der Mädchen in Westungarn. — Z. Morph. Anthrop. 
59; 273 — 292.

— (1972): Genetische und demographische Faktoren und Menarche-Alter. — Anthrop. Anz. 
33; 205—212.

J a n k o v ic h , A. (1941): Az ikrek szellemi képességei (Die Geistesfähigkeiten der Zwillinge). — 
In: D a r á n y i, Gy. (Ed.): Az ikrek testi és lelki tulajdonságai. Budapest, 247 — 255. 

Se m m e l w e is , I .—D a r á n y i, Gy.: Az ikrek testi és lelki tulajdonságai. Budapest. 247 — 255. 
VÉLI, Gy. (1955): Újabb tanulmány a tanuló ifjúság testi fejlődéséről (Another study on the 

physical development of students). — Biol. Közi. 3; 97 —114.
— (1968): A testi fejlődés és a menarche (Die körperliche Entwicklung und die Menarche). — 

Anthrop. Közi. 12; 161 —171.

Author’s address: D r. F arkas  Gy ula
Dept. Anthropology, József Attila University 
Szeged, Egyetem u. 2.
H-6701 Hungary

139




