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The phylogenetic, ontogenetic and seasonal hypotheses on the annual periodicity 
of menarche were tested. Data from European, Asian (Caucasian, Mongolian and 
Caucaso-Mongolian people from the northern hemisphere) and Chilean (Caucaso-
Amerindian from the southern hemisphere) populations were compared with data 
from Hungary (Caucaso-Mongolian Europeans from a northern temperate zone) 
and Madras, India (a complex ethnically originated people from a tropical 
northern area). Chileans were compared with those Caucaso-Mongolian people 
because Amerindians belong also to the Mongolian group. Hungarian girls 
showed peaks of menarche in the month of January (winter), June, July and 
August (summer), in contradiction with most of European Caucasians who showed 
peaks only in winter months; and in agreement with Finns who showed both peaks. 
Indian girls had peaks in April, May and June (summer) and more extreme peaks 
and troughs than the Finnish girls (from a temperate arctic zone). These findings 
do not agree with the seasonal hypothesis, but they do with the phylogenetic 
hypothesis. Indian girls had a peak of menarche in the same month of birth and 
the arrangement of data according to the gestational-menarche coincidence 
showed a significant heterogeneity for the monthly peaks of menarche; thus, the 
ontogenetic hypothesis was also supported. 
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INTRODUCTION 

Menarche is the initiation of menstruation, a 
discharge of blood from the uterine mucosa 
of primates produced by a readjustment to the 
non pregnancy state that precedes ovulation. 
Non human primates have seasonal estrous 
periods. Our species has menstrual periods of 
one month approximately. The study of the 
monthly occurrence of menarche could yield 
k n o w l e d g e on e n v i r o n m e n t a l and gene t i c 
f a c t o r s i n v o l v e d in the t r a n s i t i o n f rom 

estrous rhythms to monthly rhythms. It was 
shown that phy logene t i c and on togene t i c 
factors could bet ter explain than seasonal 
factors the monthly distribution of menarche 
(Valenzue la et al, 1991). A n e w analys is 
seemed to show that seasonality could not be 
definit ively left as an explana t ion of this 
yearly rhythm (Cohen, 1993). However , data 
coming from Hungary and India were in con
tradiction with the seasonal hypothesis (Va
lenzuela, 1993). The present study is a full 
analysis of those Hungarian and Indian data. 

Cor re spondence to : Dr. Carlos Y Valenzuela, Departamento de Biologia Celular y Genética, Facultad de Medicina. Universi-
dad do Chile. Independência 1027, Casilla 70061, Santiago 7, Chile. Fax: (56-2) 737-3158. 



246 Biol Res 29: 245-251 (1996) 

RATIONALE, SUBJECTS AND METHODS 

Rationale 

The seasonal hypothesis (SEAH) proposes 
that the annual rhythm of photoperiods and 
temperatures is a major factor in determining 
the yearly rhythm of menarche. In a wide 
European study (Bojlen and Weis-Bentzon, 
1974), short photoper iods and low tempera
tures associated with peaks of menarche and 
reverse cl imatic condit ions associated with 
menarche t roughs. Samples from the same 
hemisphere must have similar periodicit ies. 
Polar regions should present more extreme 
peaks and dearths of the frequency of menar
che than temperate and tropical zones, and 
tempera te zones more ext reme differences 
than tropical ones . Samples from different 
hemispheres should present a reverse yearly 
rhythm of menarche . In order to test these 
c o n s e q u e n c e s of S E A H , we e x a m i n e d a 
sample from Madras (India), a tropical city 
in the northern hemisphere (Lat. 13), and a 
sample and published data from Hungary, a 
northern temperate country (Lat. 45-49) . 

T h e p h y l o g e n e t i c h y p o t h e s i s ( P H Y H ) 
proposes that a biotic rhythm fixed genet
ical ly in the ances to r s of H o m o sap iens 
as the oestral periodicity. This oestral rhythm 
had a variance and imprinted the H. sapiens 
l ineage. It was adapted to the environment 
where humans or their ancestors lived. As 
h o m o or h u m a n s acqui red menses , it re
ma ined as a year ly rhy thm of menarche , 
female fertility or the functional state of the 
neuroendocr ine-gonadal system. As humans 
spread through the world, they knew how to 
handle dresses and fire, thus, new adapta
tions did not occur, and periodicities follow
ed an evolutionary way by migrational drift. 
Whether humans are monophylet ic (one ori
g ina l r h y t h m ) or p o l y p h y l e t i c ( s e v e r a l 
rhy thms) for this evolu t ionary process , is 
to be d e t e r m i n e d . Fo r this h y p o t h e s i s , a 
narrower variability is expected, within than 
among, ethnic groups. Also, there should be 
a mixed pa t t e rn of r h y t h m in e thn ica l ly 
mixed populat ions. Magyars are Caucasian-
Mongol ian people; a similar origin as Finns. 
The Indian people of Madras have a multi
ethnic origin, with important Caucasian and 
Dravidian components . 

T h e o n t o g e n e t i c h y p o t h e s i s ( O N T H ) 
proposes that the months at which the gesta
tion and birth occur, imprint the brain of the 
embryo , fetus or newborn , so as to make 
more or less probable the occurrence of the 
menarche at the same months . Other post
natal events could also produce imprinting. 
Chilean girls from Sant iago (Lat. 32 South) 
showed a peak of menarche at the month of 
birth. Ch i l eans are C a u c a s i a n - A m e r i n d i a n 
people. Amerindians are Mongol ian people 
that came to America more than 1000 gen
erations (30,000 years) ago. Madras ian girls 
seem very distant from Chilean (Santiago) 
gir ls , as far as e thn ic , c l imat ic and g eo 
g r a p h i c a l f a c t o r s a r e c o n c e r n e d . T h u s , 
O N T H can be tested with the menarche of 
Madrasian girls. 

Samples and methods 

D a t a w e r e ob ta ined f rom gir ls a t t end ing 
schools. Statistics and methods for request
ing and analyzing data of Indian girls were 
those published by Valenzuela et al (1991) . 
Briefly, the quest ionnaire included reference 
to a net of yearly dates and episodes , such 
as periods of school t ime, school vacation, 
national and religious days, in which girls 
located their menarche (during, before, or 
after). Girls were asked to record the months 
of their menarche if, and only if, they were 
sure of it. With this method, both in India 
and in Chile, all the girls could r emember 
the month of their menarche . In India the 
quest ionnaire was in English, while in Chi le 
the quest ionnaire was in Spanish. In Chile 
and India, girls aged no younger than 9 years 
and no older than 18 years were included. 
S ince l i terate gir ls , w h o s e m e n a r c h e had 
occurred at most a few years before filling 
the quest ionnaire, were requested for their 
month at menarche, with the above ment ion
ed method, a possible bias of ascertainment 
of the month at menarche was very improba
ble. The Indian sample included data from 
2579 girls co l lec ted be tween A u g u s t and 
D e c e m b e r 1990. D a t a from 1368 schoo l 
girls from Debrecen (Hungary) , collected by 
one of us , w e r e cons ide red M a g y a r , and 
p u b l i s h e d d a t a f rom 3 2 , 1 5 6 H u n g a r i a n 
school girls (Farkas , 1988) were inc luded 
for compar i sons . The expec ted percen t of 
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menarche , birth or coincidental menarche-
gestation month is 31/365.25 = 8.49%, 30/ 
365.25 = 8 . 2 1 % and 28.25/365.25 = 7 .73% 
for months with 31 days, 30 days or February 
respectively. The significance of deviations 
from expected values were evaluated by a 
one tailed z test of proport ions. The hetero
g e n e i t y of the m o n t h l y d i s t r i bu t ion w a s 
evaluated by a x2 test with 11 degrees of 
freedom (12-1 classes). The deviation from 
the expected joint menarche-bir th distribu
tion was evaluated by a x2 test with 121 d.f. 
[ (12-1) x (12 -1 ) ] . The 0.05 level of sig
nificance was chosen as a first approach. 

RESULTS 

Table I shows the menarche-bir th monthly 
d i s t r i b u t i o n of 2 5 7 9 g i r l s f rom M a d r a s . 
Menarche was he terogeneously distr ibuted 
among the months ( x 2

H = 195.54; P < 10" 9). 
With 2579 girls, one tailed significant dif
ferences at the 0.05 level are attained below 
7 . 5 8 % , 7 . 3 2 % and 6 .87 , or ove r 9 .39%, 
9.1 1%, and 8.60% for months with 31 days, 
30 days or February respectively. Peaks of 
menarche were observed in May (13 .7%), 
April (10.7%) and June (10.6%), and troughs 
in Feb rua ry ( 4 . 4 6 % ) , M a r c h (6 .09) , July 
(6 .32) and N o v e m b e r (7 .02) . B i r ths d i s 
t r i bu t ed h e t e r o g e n e o u s l y a m o n g m o n t h s 
(P < 0.0042) . Only one peak of births was 
observed at October (9 .62%), and a dearth 
was found at M a r c h ( 6 . 7 5 % ) . T h e j o i n t 
m e n a r c h e - b i r t h d i s t r i b u t i o n w a s h o m o 
geneous ( x 2 1 2 ] = 125.4; 0.4 > P > 0.3). The 
percent of girls with menarche at April , May 
and June (peak months) is denoted %G. The 
distribution of % G among birth months was 
significantly homogeneous ( x 2

u = 2.8; P > 
0 . 9 9 ) . T r o u g h s a l s o d i s t r i b u t e d h o m o 
geneously (%H for February , March , July 
and November ) (0.59 > P > 0.58). 

Table II shows the elements of Table I 
o r d e r e d a c c o r d i n g to the c o i n c i d e n c e of 
the ges t a t iona l m o n t h with the mon th of 
menarche . The column Con includes those 
girls whose month of conception coincided 
with their month of menarche ; in + 1 , the 
month of menarche coincided with the first 
month after concept ion; and so on. Thus , +9 
includes the coinc idence of menarche and 

birth. The coincidental ges ta t ion-menarche 
mon ths d is t r ibut ion dev ia ted s ignif icant ly 
( x 2

u = 26.27; P = 0.0059). Peaks were found 
at +9 (menarche-birth coincidence, 10.51%) 
and +8 (9 .65%); only one trough was found 
at +1 ( 7 . 2 1 % ) . Peaks of m e n a r c h e (%G) 
d i s t r ibu ted h e t e r o g e n e o u s l y a m o n g co in 
c iden ta l g e s t a t i o n - m e n a r c h e m o n t h (P = 
0.0210); while dearths (%H) did not show 
heterogeneity (0.48 > P > 0.47). The isolated 
expected %G for Apri l , May and June is 
( 3 0 + 3 1 + 3 0 ) / 3 6 5 . 2 5 = 2 4 . 9 1 . T h i s f igure 
allows to see the contribution of co lumns to 
the %G heterogeneity. T w o columns did not 
present a significantly higher observed than 
expected %G; they were +9 (birth, 27 .67%) 
and Con (conception, 28 .64%). 

T a b l e I I I s h o w s t h e d i s t r i b u t i o n of 
menarche according to ethnici ty. Chi leans , 
Finns and Magyars are Caucas ian-Mongol ian 
populat ions. The percentage of menarche and 
order in frequency of m e n a r c h e for each 
month are shown. It includes data from Table 
IV of a previous study (Valenzuela et al, 
1991). 

Only the Ch i l ean s a m p l e is f rom the 
southern hemisphere. Farkas (1988) found in 
32,156 Magyar girls peaks of the frequency 
of m e n a r c h e in January ( 1 3 . 1 % ) , Augus t 
(11.8%), July (10.5%) and June (10 .1%); and 
dearths in October, February and N o v emb er 
(5.6 to 6.5%). So, the Farkas ' (1988) distri
bution of the menarche month was almost the 
same as our Magyar co lumn in Table III. 
January showed a peak in all the samples , 
but the Indian one. D e c e m b e r ranged be
tween 2 and 5 order of frequency. There was 
a February trough, excepting in the Chilean 
s a m p l e w h i c h s h o w e d an e x c e s s of 
menarche. Mongol ian , Finnish and Magyar 
samples presented a bimodal distribution of 
menarche , with summer and winter peaks , 
a n d F e b r u a r y and O c t o b e r - N o v e m b e r 
troughs. 

DISCUSSION 

Under the seasonal hypothesis (SEAH) , we 
expec t ed peaks and t r o u g h s at the s a m e 
season in samples from all the world. Only 
February follows the SEAH pattern: a trough 
in samples from the northern hemisphere and 
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TABLE I 

Birth and menarche mon th of girls from M a d r a s 

Menarche Birth month 
month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total %Tot 

Jan 26 20 10 15 19 13 13 16 19 14 17 20 202 7.83 
Feb 8 9 10 8 8 11 8 9 10 9 17 8 115 4.46 
Mar 8 8 15 11 16 9 13 16 17 16 14 15 157 6.09 
Apr 17 21 23 23 23 23 27 20 28 29 20 22 276 10.70 
May 18 26 27 31 32 34 31 38 28 28 35 25 353 13.69 
J on 31 17 14 19 24 20 30 21 18 27 28 25 274 10.62 
Jul 13 9 8 10 13 16 28 18 14 10 9 16 163 6.32 
Aim 15 12 15 13 13 18 20 26 20 18 18 10 198 7.68 
Sep 13 17 13 17 19 19 19 14 21 24 22 12 210 8.14 
Oct 20 23 14 22 24 19 20 21 14 20 23 17 237 9.19 
Nov 10 10 10 8 15 15 1.3 15 17 30 21 17 181 7.02 
Dec 19 13 15 15 22 15 15 15 19 23 12 30 213 8.26 

Total 198 185 174 192 227 211 2.37 229 225 248 236 217 2579 100.0 
'/( Tol 7.68 7.17 6.75 7.44 8.80 8.18 9.19 8.88 8.72 9.62 9.16 8.41 100.0 
'/( G 33.3 34.6 36.8 38.0 34.8 36.5 37.1 34.5 32.9 .33.9 35.2 33.2 35.0 

ii 19.7 19.5 24.7 19.3 22.9 23.7 26.2 25.3 25.3 25.8 25.8 25.8 23.9 

'7c G. percentage of menarche in May. April and June. 
'7c H. percentage of menarche in February, March, June and November. 

T A B L E II 

M e n a r c h e mon th according to coincidental ges ta t ion-menarche m o n t h 

Menarche Month of gestation-menarche coincidence 
month Con + 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 1 0 + 1 1 Total 

Jan 1 4 1 9 1 6 1 3 1 3 1 9 1 5 1 0 2 0 2 6 2 0 1 7 2 0 2 
Feb 1 7 9 1 0 9 8 11 8 8 1 0 9 8 8 1 1 5 
Mar 1 5 1 4 1 6 1 7 1 6 1.3 9 1 5 1 1 1 5 8 8 1 5 7 
Apt- 1 7 2 2 2 0 2 9 2 8 2 0 2 7 2 3 2.3 2 3 2 3 2 1 2 7 6 
May 2 6 1 8 2 5 3 5 2 8 2 8 3 8 3 1 3 4 .32 3 1 2 7 3 5 3 
J u n 1 4 1 7 3 1 2 5 2 8 2 7 1 8 2 1 3 0 2 0 2 4 1 9 2 7 4 
Jul 1 0 8 9 1.3 1 6 9 1 0 1 4 1 8 2 8 1 5 1 3 1 6 3 
A112 1 3 1.3 1 5 1 2 1 5 1 0 1 8 1 8 2 0 2 6 2 0 1 8 1 9 8 
Sep 1 9 1 9 1 7 1.3 1 7 1 3 1 2 2 2 2 4 2 1 1 4 1 9 2 1 0 
Oct 2 0 1 9 2 4 2 2 1 4 2 3 2 0 1 7 2 3 2 0 1 4 2 1 2 3 7 
Nov 1 5 1 3 1 5 1 5 8 1 0 1 0 1 0 1 7 2 1 3 0 1 7 1 8 1 
Dec 1 9 1 5 1 5 1 5 2 2 1 5 1 5 1 3 1 9 3 0 1 2 2 3 21.3 

Total 1 9 9 1 8 6 2 1 3 2 1 8 2 1 3 1 9 8 2 0 0 2 0 2 2 4 9 2 7 1 2 1 9 2 1 1 2 5 7 9 
'A Total 7 . 7 2 7 . 2 1 8 . 2 6 8 . 4 5 8 . 2 6 7 . 6 8 7 . 7 5 7 . 8 3 9 . 6 5 1 0 . 5 8 . 4 9 8 . 1 8 1 0 0 . 0 
'7v G 2 8 . 6 3 0 . 6 3 5 . 7 4 0 . 8 3 9 . 4 3 7 . 9 4 1 . 5 3 7 . 1 3 4 . 9 2 7 . 7 3 5 . 6 3 1 . 8 3 5 . 0 
<;•; H 2 8 . 6 2 3 . 7 2 5 . 4 2 4 . 8 2 2 . 5 2 1 . 7 1 8 . 5 2 3 . 3 2 2 . 5 2 6 . 9 2 7 . 9 2 1 . 8 2 3 . 9 

Con. coincidence of menarche and conception month. 

a peak in the Chi lean sample . The other 
mon ths show frequencies of mena rche in 
q u i t e d i s a g r e e m e n t w i t h S E A H . M o s t 
Caucasian samples from the northern hemi
s p h e r e s h o w e d a p e a k in J a n u a r y and 
December (winter months) , but Mongol ian , 
F inn i sh and M a g y a r s amp le s s h o w e d an 
additional summer peak. The Indian sample 
had only a s u m m e r p e a k . F e b r u a r y can 

hardly be considered as a posi t ive evidence 
for S E A H because it is flanked by January 
which showed a peak in all samples , but the 
I n d i a n o n e , in the n o r t h e r n h e m i s p h e r e 
(winter month) , and a peak in the Chilean 
sample (summer month) , and March which 
ranged 4 to 11 in the order of frequencies in 
the North (winter-spring month) and 4 in the 
South. The expected more ext reme behavior 
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of samples from temperate zones than those 
from tropical areas was not observed. The 
Indian sample (tropical) presented the highest 
peak at May (13.7%) and a the lowest trough 
at February (4 .5%); while the Finnish sample 
( temperate and polar) had its highest peak at 
June (12.1%) and lowest trough at February 
(5 .7%) . These contradictory evidence with 
S E A H allows us to conclude that the simple 
seasonal hypothesis is false. Photoperiods or 
temperature cannot be major factors of the 
yearly periodicity of menarche . 

T h e p h y l o g e n e t i c h y p o t h e s i s ( P H Y H ) 
found a f f i rma t ive e v i d e n c e . M a g y a r and 
F i n n i s h ( C a u c a s i a n - M o n g o l i a n ) s a m p l e s 
showed a very s imilar annual periodici ty. 
Natural ly, they presented some differences. 
Augus t had a peak in the M a g y a r and a 
t rough in the F innish s ample ; S e p t e m b e r 
presented the reverse behavior; March and 
April had troughs only in the Magyar sam
ple. These differences could be expla ined 
because their Caucas i an -Mongo l i an origin 
was assumed to be the same as a rough ap
p r o a c h . Severa l e t h n o g e n e t i c d i f fe rences 
could not be evident . The Indian sample with 
a qui te different ethnici ty had a different 
pattern of rhythm. It cannot be assimilated 
to the pattern of the other samples . Thus , 
e thnogenet ic evidence affirm P H Y H . 

The ontogenet ic hypothesis (ONTH) also 
found posit ive evidence in India. The joint 
d is t r ibut ion of mena rche and coinc identa l 
ges ta t ion-menarche months showed: i) Peaks 
for birth (+9) and +8-menarche coincidence 
and a trough for +1-menarche coincidence; 
girls had their mena rche m o r e frequently 
in the month of birth or one month before 
birth, and less frequently one month after 
c o n c e p t i o n ; ii) T h e d i s t r i b u t i o n of % G 
(menarche in May, April and June, or peak 
m o n t h s ) w a s h e t e r o g e n e o u s , a m o n g the 
c o i n c i d e n t a l g e s t a t i o n - m e n a r c h e m o n t h s , 
thus, gestation and birth influence the month 
at m e n a r c h e ; i i i ) ' the c o i n c i d e n t a l b i r th -
menarche month had the lowest %G, which 
was not significant, as a peak, for this coinci
dental month, thus, the ontogenetic rhythm 
competes with the phylogenet ic periodicity. 
T h e s e f i n d i n g s w e r e a l s o f o u n d in the 
Chilean populat ion (Valenzuela et al, 1991). 
S i n c e C h i l e a n s ( S a n t i a g o ) a n d I n d i a n s 
(Madras) are very different populat ions and 

live in different hemispheres and zones ( tem
pera te and t ropical r e spec t ive ly ) , we can 
conclude that it is very probable that gesta
tion-birth factors imprint the brain of girls, 
so as to make more or less probable the oc
currence of menarche at the corresponding 
month. Also, there were differences between 
the Chilean and Indian distribution. In San
t iago, concept ion-menarche had the higher 
%G (50.9) while in Madras it had a non sig
nificant %G (28.6). Chilean girls showed a 
steady decrease of %G from Con (50.9) to +9 
(30.9), while Indian girls showed rather a 
bimodal %G distribution (+3 = 40.8 and +6 = 
41.5) . Even though our method of ascertain
ment of the month of menarche practically 
excludes the bias of assigning preferentially 
the month of menarche to the month of birth, 
it is impor tan t to r e m a r k that the w h o l e 
matrix gestat ion-menarche coincidence was 
dis tor ted. This bias could expla in only a 
higher frequency of menarche in the month 
of birth and a lower one in the rest of the 
matrix, but not excesses or troughs in other 
months nor, even less, the significant hetero
geneity of % G in the ges ta t ion-menarche 
coincidence matrix, which is not found in the 
original matrix. Fur thermore , in Chi le , the 
excess of menarche in the birth month and 
the gestat ional distort ion of the mena rche 
d i s t r ibu t ion were found in a p r o s p e c t i v e 
study without bias of ascertainment (Valen
zuela et al, 1991). 

T h e p r e s e n t r e su l t s f avor P H Y H and 
O N T H and disaffirm S E A H , as far as tem
pera ture and pho tope r iods are conce rned . 
O t h e r e n v i r o n m e n t a l or c u l t u r a l a n n u a l 
rhythms cannot be ruled out with this design. 
Among socio-cultural factors (Wolanski et 
al, 1993), the cultural "school" stress related 
to p e r i o d s of v a c a t i o n and s tudy c o u l d 
explain annual rhythms which correlate with 
seasons. This subject deserves a specific ex
per imenta l des ign to be s tudied. Unfor tu
nately, stress can hardly be defined opera
t ional ly. In most count r ies , there are two 
periods for vacations: a long one in summer 
(1-3 months) and a short one in winter (2-4 
weeks) . If school stress is a major factor in 
the yearly periodicity of menarche , we must 
also see two peaks and two troughs in most 
countries, and antithetical monthly pat terns 
in both hemispheres ; but this is not the case 
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Ethnic origin 

Menarche Mongolian Caucasian Finnish Magyar Indian Chilean 
mon th % Ord % Ord % Ord % Ord % Ord % Ord 

Jan 10.5 2 14.0 1 11.2 2 15.0 1 7.8 7 14.0 1 
Feb 6.6 10 6.4 11 5.7 12 6.4 11 4.5 12 13.2 2 

Mar 8.9 4 6.2 12 8.7 5 6.4 10 6.1 11 8.5 4 
Apr 8.7 6 7.3 9 8.7 6 7.1 7 10.7 2 6.0 1 1 
May 7.9 7 7.0 10 7.3 8 6.4 9 13.7 1 5.2 12 
Jun 13.6 1 8.0 6 12.1 1 8.3 4 10.6 3 7.5 5 
Jul 9.5 3 7.9 8 8.3 7 10.1 3 6.3 10 6.3 10 
Aua 7.0 8 8.8 3 6.2 9 12.0 2 7.7 8 8.5 6 
Sep 6.6 9 8.3 5 10.7 3 7.5 6 8.1 6 6.2 8 
Oct 6.1 11 7.9 7 5.9 10 6.1 12 9.2 4 6.2 9 
Nov 5.8 12 8.7 4 5.7 11 6.5 8 7.0 9 8.1 7 
Dec 8.8 5 9.5 2 9.5 4 8.2 5 8.3 5 1 1.5 3 

N 3500 13451 5052 1368 2579 2729 

Ord. order; N. sample size 

( T a b l e I I I ) . In 11 ,319 g i r l s of the Eas t 
German city of Gõrlitz, Richter (1987) found 
two peaks of menarche (January and August-
September) . T w o peaks of menarche have 
been also reported in Co lombia (July and 
December) (Valenzuela et al, 1996), in Cuba 
( J a n u a r y a n d S e p t e m b e r ) ( P o s p í s i l o v á -
Zuzáková et al, 1965) and in U S A (January 
and July-August) (Albright et al, 1990). In 
Cuba, ethnic and ontogenic influences on the 
menarche rhythm were found (Pospísilová-
Zuzáková et al, 1965). In USA, no evidence 
of bir th-menarche association was revealed, 
but a 6 - m o n t h r h y t h m in m e n a r c h e was 
found (Albright et al, 1990). 

Several genes and oscil lat ing molecules 
re la ted wi th c i r c a d i a n c l o c k s h a v e been 
isolated (Takahash i , 1992; Dun lap , 1990; 
Hall and R o s b a s h , 1993) . H o w e v e r , the 
analogy of circadian with circannual rhythms 
cannot go further, since there are more dif
ferences than similarities between circadian 
and circannual rhythms. In circadian period
icities, any individual or cell shows a daily 
period. In the yearly rhythm of menarche, we 
do not know whether this is a period which 
every girl has, or it is a populational rhythm. 
The minimal percentage of menarche in a 
month is near 5 % . Since the expected per
centage is 100/12, we realize that 6 0 % of 
m e n a r c h e do not show pe r iod i c i t y . Th i s 
could be produced either by an actual lack of 

periodicities in 6 0 % of the girls, or by a great 
deal of rhythms with different per iods that 
yield an overall uniform distribution. 
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