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ABSTRACT A votal of 1000 girls and 32% of their math-
ers were examined in the port wown of Progreso, Yucatan,
Mexico in June-Seplember 1993, Investigations included
living conditlons, vear and season of birth and menanche
using a retraspective methad, some characteristics of the
menstrunl cycle and 4 somatic variables. Data from Pro-
greso wene comgared with Pollsh examinarions and daca of
the Fels Longitudingl Study in LISA

The Acceleration rabe ol matwration in Prognesa girls is
(.16 a vear per decade.

Girls who motured enrlier were shorter in young sduli
age (300, but heavier and Tater. They Follow this position
akso in age of 30-640.

Girls manwred more frequently than randomly in the
month of their birth, This was especially true for girls wha
were borm dnibe dry and hot days of April and May . Lngirls
born during the rony season acceleraiion of mauration in
relation i month of birth was observed. In girls born in
oaber misnths rvher reiardation of nataration wok place.
Shifi in om expecied menarche month was related 1o envi-
renmental siress, The moin stimulating facior is probably
solar radiation, and a mechanism relaied 10 increase of vi-
tuwmin and hormanal bevel in organism. Sensitiviiy of girls
manilested by cccurrence ol menarche (and may be by
meare genernl sympioms b was dependent on season of birth.
It might be related 10 the season of conception and preg-
LHL S

INTRODUCTION

Menarche is only one phenomenon of sexu-
al maturation, but it is evident and eazily (o rec-
ognize. Menarche is not a final phenomenon of
sexual maturation, but probably because of
endocrine regulation is connected with other
phenomens of puberty and growth processes
including influence on adult body siee.

Many papers exist related 1o age at me-
narche, less related 1o season of menarche, and
factors which control puberty. Only very few
study family faciors as a significant environ-
ment of growth and maturation, These factors
arg very important because they are under each

family's control. This paper 15 included into a
program of cross cultural studies on growth and
maturation, and views the family as a microen-
vironment of human development.

This paper presents the following hypothe-
ses: 1. There is a relationship between age of
maturation and final body size; 2. Occurrence
of menarche is most frequent in the monih of
birth; 3. Shift in the expected menarche month
is related 1o environmental siress; 4. Receptiv-
ity of children by oceurrence of menarche (and
may be in more general terms ) is dependent
fromm season of birth, It may alse be related to
season of conception and pregnancy,

MATERIAL AND METHODS

Examinations of 1010 girls and 529 of their
muothers from Progreso, Yucatan in Mexico
were realized in June-Seplember 1993, Pro-
greso is a sca Port on the Gulf of Mexico, with
40,000 permanent inhabitants, it is also a sum-
mer resort for Merida (Fig. 1) Investigations
include living conditions (size and character of
house, sanitary status, electric and electronic
equipment, vehicle, number of books, newspa-
pers read, air conditioning ), yvear and season of
birth and menarche (by retrospective method),
and some characters of the menstrual cycle (Ta-
Ble 13, In girls measurements of 4 somatic trails
(stature, hody weight, arm circumference and
fatfold on triceps brachii) were also taken us-
ing the Marin-Saller method. Data are com-
pared with Polish examinations and data col-
lected in Merida in 1989 (Waolanski et al 1994).

School-girls from Progreso are more physi-
cally developed, than their age cogvals from
Progreso {Wolanski 1994 - report for COMA-
CyT). This means that a better nourished part
af each age cohon attends schools in Progreso,
Fathers of girls under study were horn on aver-
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Fig. 1. Map of Yucatan and localization of Pert of Progreso and state capital Merida

Table 1@ Correlation coefficients of age nt menarche,
duration of mensirual cyele in days and
number of bleeding days im schoal girls,
wilh parents and family characters im the
Progreso population (siudied in 1993; N =
1010}, Mentioned only stntistically signifi-
canl correlations, Mean doration of cycle is
8.9 (SD=1.38, min-max 20-35, Mo 799),
mean number of bleeding days is 4.9 (SD =

153, min-max 2-9, Mo 957)

Correlutivn coeffirient ¢ Aprmen Cooled  Bleed
Possession of refrigeraios -2 NiEES -3T
Professian of father 076+ 05 R
Age of moiker at child birib 1490 063 -[32
Numsher of pregnanciees in mocher . 111%* - 078 -z
Ape Bl menarche of mother 550 0l6 AT

Haow many have siblings JOR®* - D68 - 025

age around 1949, and mothers around 1952,
Mean age of mother at child birth was 24,9 (5D
= 6.47) years, which means that duration of
generation in the siudied population is about 25
VEdrs.

FPhysigue and age at menarche are compared
with Polish data (1709 women studied in Pol-
ish towns and villages - Wolanski, unpublished

data), and US Whites from Ohio { Wellens et al.,
1992),

RESULTS

A. Age at Menarche
I. Age of Mather at Girls Birth, Age at Me-
narche of Her Daughters, and Daughters”
Maonth ar Menarche

The mean age at menarche in the sample of
school girls from Progreso is 12,11 years and
that of their mothers is 12.51 (Table 2).

Girls born in Seplember, February and June
mature earlier, those born in October-Decem-
ber and March mature later. In girls who ma-
ture at a vounger age (11,85 years, 5D=1.29,

Tahle 2: Age of mother at birth of daughter, age ai
menarche of mother and daughier in the

Progresa studies
Age of mober a1 child birth in years

Mean 2494 5D 6,470 Min-max 1447 Mo, 5%
Age af menarche in mothers in years

Mean 1251 S0 1637 Min-max §-17 Nao. 533
Age at menarche in girls in years o
plean 12,01 5D 1.360 Min-max 9-17 Mo 1010
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Mo.=T9) menarche occurs in Seplember, and for
those who mature at an older age {12.5,
SD=1.43, No.=47) in October {unpublished
data of Rojas 1994 - Table 3).

lation o such factors.

Multiple regression shows significant corre-
lations between age al menarche and some fam-
ily characteristics (Table 6). In Progreso girls

Table 3 :Month at Menarche of Girls, and their Age ot Menarche and Mothers' Age at girls” birth in 1000 girls

from Progrese, Mexico, 1995 (Raojas 1994 .

T Mrun age af Standurd Meun wge of Srandard N af
Menaroke menareie deviaiinon il e devigticn girls
Tamuary 1202 o .28 24T 52 82
Fehmiary 11,548 112 2471 LX) 58
March 12.35 1.25 24.64 GG 54
April 12407 1.25 24 56 .34 L{MD
May 12.04 1.29 24.49 6.65 1%
June 1198 144 25.43 .64 159
July 1214 1.47 2545 G|l 65
Aupust 1227 1.26 25402 6.%7 101
September 11.85 min 1.2% 26.27 max Bl T
Oictiher 1250 max 143 23.2% min 562 a7
Movember 1228 1.06 2541 628 44
Drecembser 1237 1.33 25,19 582 7

Studies relating also age of mother at birth
of a girl to the particular month in which these
girls mature several years later. In daughters of
older mothers (26,25 years, 3D=5.63, No.=T3)
menarche occurs in Seplember, when in daugh-
ters of younger mothers (23.26 years, SD=5.62,
No.=46) in Octeber. [tis interesting tonote that
the months with the highest and lowest ages at
menarche for daughters are September and
October, which are the same months with re-
gards to age of mother at time of birth of a par-
ticular girl. But the sequence is reversal.

Generally for girls who mature in age from
12.0 1o 12.3 years, menarche occurs more or
less in subsequent months: January, May, April,
July, August and November,

Girls born from mothers between of 23.3 and
24 8 years old mature in subsequent months in
reverse order in October, July, May, April,
March, February and January; in age 15.2-15.4
in Movember and December,

2. Facrors af the Sexual Maturation Rate (of
Age ar Menarche)

A factor analysis was made in the Mexican
and Palish samples using different family and
parents characteristics for indentification of
laient factors (Table 4 and 5}, followed by a
multiple regression of age on menarche in re-

age at menarche related o family size (small-
er family - earlier maturation) and age of par-
ents at child birth (younger parents - earlier
maturation). In the Polish sample, however,

Table 4: Factor analysis (Varimax rotation) of Pro-
greso | Yucatan, Mexico) family and pareni’s
properiies (M = 1010 - Hojas 1994)

Fl F2 £

Properries Age i Family  Culiure
Fepend, siTe
Moihers'age st child birth 841 el -oos
Muothers'age at girls"menarche  _EEI 208 D57
Fathers' age at child birth 21 1= 008
Mo, of siblings 135 947 056
Mo, of pregnancies 137 4931 -.0%0
Parity 451 LU

Father's educarion -0de - 190 i)

Income - 03 -5 S
Mo, of rocms il 076 613
Bather' s education =2 - 306 AT
Mo, of books i honse o 05 51
G of var.explained 334 19 2 12.3

culture has a strong influence on age at me-
narche (girls mature earlier in families of par-
ents with better education and higher income;
this factor explains 4.5% of the variance). the
second factor (younger parents - earlier me-
narche) is the same as in Mexico. This last phe-
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Table 5: Factor analysis | Varimaz rotation) of Polish
family and parent’s properibes (M = 1531)

Fl F2 Fi Fd F¥
Culiwre  Family  Agewm Living Geneiic
it reprod,  comdi

Priperiies

Father's educarios 868 - 022 A1 KLy}
Maother's educaion 864 035 - 126 054 Ana3

Mo ol employess - 141 J43 0 -0BD 337 oS
Mo of peasons -1 B L .1 R 1 1 S 1]
Mo ol reoms 249 300 R 10z A5
Ape of moler - 75 - (N0 Bi4 =033 037
Age of Father 127 A5 gozr 051 HES
Kind ol region 075 327 05 - TR 127
Imecame s bRt =042 S -, 03
Soniary conditions 487 - 11& PUCE . | SN i1 B
Magwinl distance 1o LI SN S R
Moher’s starure -.063 - 071 -028 02 196
Father's stalune L R i ] R b
% of varexplaimed 192 141 1.3 Wi B.1

(12.32). The daughters of the best and lowest
educated parents in the scale of the populations
under sludy are belween in average qge mature
girls of better educated parents (12.16), and
lower educated parents (12.09). Differences are
slatistically significant.

1, Secular Changes

An acceleration of menarche in last 20-25
vears was observed in Yuocatan. Before 1963
(girls born belore 19500 the trend was slightly
marked (Fig, 2). The trend in past decades is of
about 0.2 vears per decade, Acceleration is
greater in mixed families, than in both Maya
and non-Maya families.

B. Age At Menarche and Adult Body Size and
Weight

In relation wo stabilization of siature there

Tuble 6: Multiple regression of age at menarche of daughiers according to five family factors in Polish populations:
F1 = educaiion and income (culiurel, F2 = number of family members ifamily size), F3 = age of parents al
chilld bireh (parental age), F4 = housing and living conditions {living conditions), F5 = parental stature (ge-
netiel; and in three family faciors in Mexican population (Progrese, Yucatan i Fl = age of parents at child
hirth {reproeductive age), F2 = number of siblings (family size), F3 = purents education and income {cal-
ture). Data for Poland by Wolanski, daia for Mexico by Rojus

Favtor Prland Mexico

B SER % Var F B SER P
FI Culture - 452 Rin Shg s 455 F3 A3 55 072
F2 Farmaly size 004 071 - 197 ili] F2 234 AES 0 4230w
F3 Beproductive age 211 065 107 1.3 Fl RER 053 208+
F4 Living condilsons - 128 o7l - 400 ar
IF5 Genetic Bl 072 448 |

nomenon existing in both samples is also an
evidence of secular trend (acceleration of mat-
uration).

These regularities show that in girls born
[rom younger parenls menarche occurs earlier.
From chi-square analysis we know, that daugh-
ters of older parcnis mature a little earlier, but
that daughters born from parents in average age
of reproduction mature later. Girls from smaller
families have menarche at an earlier age. Big-
ger income per family member in small fami-
lies is more important than parental fertility.
The relationship between age at menarche to
education, income of parents is not linear be-
tween, Daughters of over average educated
parents mature earliest (11.94 years) and later
mature girls of below average educated parents

exists a pattern D{Fig. 3)of growth. Those ear-
lier to mature are shorer (positive correlation).
The same phenomenon is observed in Yucatan,
Polish and US girls (Figs. 4-6),

According to body weight and fatfold thick-
nesses a pattern A (Figs, 4-6) of growth exists
in all three compared sumples. Earlier matura-
tion 15 associated with bigger weight and more
abundant adipose tissue (negative comelation).

C. Seasonality of Menarche
{. Month af Births and Menarche

374 per cent of all girls mature berween
April and June (random 15 25%), this is proba-
bly the most stressful period according 1o cli-
miate (dry hot pericd and transition to rainy sea-
son). Menarche occurs less frequently between



AGE, SEASON AT MENARCHE, FAMILY FACTORS AND ADULT BODY TRAITS IN GIRLS 5

Age of menarche in years
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Fig. 2. Sccular chunges in age al menarche in Yucatan

October and November (10% versus 16.7) and
between February and March { 12% versus 16,7
- Table 7, Fig. T).

Girls matere more frequently than random-
Iy during the month of their birth. Correlation
between month of menarche and birth is r=
0.07* in Progreso’™3 and . 17** in Merida'89
and it is statistically significant a1 the .05 and
A4 level {Table B).

Inthe mothers” generation the most frequent
months al menarche were September, February

Table 7 :Month ol birth of father. mother and daughter
and month ai menarche of mother and daugh-
ter, Progreso studies 1993

ety Kfexgetly off Byl nf Moo @ memarehe

Futker  Mother  Dunghter  Mother  Daughrer

e, B Neo % Noo B Ne % Ne %
| i B i 11 L 12 7 82 9
2 & 0 & 4 I 16 I 5B &
3 5207 47 & b4 7 17 m M &
4 5% H 62 4 M8 mn & [ L
b Ta 11 TE 10 Bl A 13 & e 13
f &2 09 25 |1 78 13 & &% 10
7 g7 40 5 BS B 15 9 &5 7
B b U T - R [ A ) |
9 3 0R MO7 L | T - I
1n W o5 W 7T 8O B 6 W 47T 5
Il LY | K T a8 (1 5 4 5
11 g4 9 T % 9 1D m & & 9

and March: in daughters April-June, and Au-
gust. Alsoin relation to the months al menarche
there exists a shift between generations.

Muost frequent month of birth in the mothers’
generation is June, January and August (Fig. §),
in the daughters’ generation it is August, Sep-
tember and December (Fig. 7). There cxists a
shift bedween generations in both month of birth
and at menarche.

Concordance between month of birth and
maonth at menarche is especially evident for
girls who were born in February, April and May

Table 8 :Carrelation between varlous aspecis of age
and month of menarche of mothers and their
daoghters. Data for Merida by Wolnnski et a!
(1993);, data for Progrese by Rojas (1994)

S‘- Carralafion belween Marida 89 Progresa 83

Ko, r n r n

1. Month of berth of motsers -06E M0 026 TR
and their daoghiers

2. Age ol menarche of mathers L]
and their deughiers

3. Month ot menarche of mathers  276* 117
and their deughiers

4. Month of birth and at 1654 452 0&7*  TTY
menarche of denghiers

5, Month of birth of mother 033 A I BN 1 b B
and at menarche of dusghoers
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ADRILT ETATURE ACCORDING TO AGE AT MENARCHE N YUCATECAN WOMEN
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Fig. 4. Aduli body helght, weight and tricipital fatfold thickness according to age ai menarche in Progreso women
{dala of Dickinson, Valentin 1994}
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ADULT STATURE ACCORDING TO AGE AT MENARCHE
1709 Polish women
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Fig. 5, Adult body height, weight and tricipital faifold thickness acesrding (o age al menarche in Polish women
(data of Walanski, wmpublished)
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Fig. 6. Adull body height, weight and tricipital fstfald thickness secording fo age sl menarche in Ohio (USA ) wom-
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(Fig. 9). A distribution is almost Gaussian and
peak value is more or less at or near month of
birih. Four-five months from birth months to
hath sides exisis others, much smaller, peaks of
frequency of occurrence of menarche.

Girls born in January and September show
the main peak 3-4 months after month of birth
- this means in December-Janwary and April-
May, which means retardation of menarche
{Fig. 10). The deficit of frequency is 1-2 months
after birth and 1-2 before peak value. The dis-
tribution of most cases shows retardation of
menarche in relation o month of birth.

Girls born during the rainy season (June,
July, August) accelerated in maluralion in re-
lation to month of birth, with peak frequency of
1-3 months before month of birth (Fig. 11).

Girls born in March and October-December
show irregular shifts: several (mostly three)
months with high frequency of menarche
(Fig.12).

2. Shift in Birth Months and Menarche Months

In the Progreso population between the fa-
thers' birth month and maother” s birth month dis-
tribution exisis similarities, but in daughters
peak value is about 3 months later (Fig. 13).
This means that the most frequent month of
conception in the parental generation was Au-
gust and September while in the daughter gen-
eration is Movember and December. The same
is seen when women were divided into born Lill
1960 and after 1974, This phenomenon (shift in
maonth of birth} is not observed in other Mexi-
can populations namely rural Zapotecs from
Olaxaca (Fig. 14).

DISCUSSION

Progreso girls and their mothers studied in
1993 mature rather early in comparison with
other Central and South American populations
i Table 9). Some published data are, however,
probably not correct due to errors incalculation
of mean age. In Kelley (1991) a reported mean
age of 10 should be considered 10.5 since ac-
tual age of menarche may fall anywhere be-
tween 1000 and 10,99,

In comparison with studies of mothers and
their daughters and older data it is evident that

there exists a secular trend mam fested by accel-
eration of age at menarche.

This paper supporis the thesis {Kowalska et
al., 1963 a, b, Valsik and Stukovsky, 1965), that
menarche in girls occurs most frequently in the
month af their birth. Probably a decisive factor
in the occurrence of menarche is not only en-
vironmental stress during puberty, but also sea-
son at birth. Probably girls born in some month
are more sensitive on some factors, especially
during sexual maturation. It may be that it de-
pends on characters of conception and pregnan-
cy. The above relationships look like some reg-
ularities and showld be checked in other popu-
lations.

There may be, as we suggested years ago
(Wolanski et al., 19810 and supported in more
recent siudies (Wolanski et al,, 1994), a rela-
tionship between the biorhytms of mothers and
their daughters. Still we can not find a kind of
this dependence.

Shift in an expected menarche month was
related to environmental stress (37.4% girls
matured in the dry and hot 3 months, versuy
22% who were born in these months, and 25%
of a random distribution). The main stimulat-
ing factor is probably solar radiation (7.5 hours
per day in May, against 5.5 in December -
Fig.15), and a mechanism related o increase of
vitamin and hormonal level in an organism
(Grzegorszozak etal., 1983), Sensitivity of girls
manifested by occurrence of menarche (and by
more general symptoms) was dependent on sea-
son of birth. [t might be related o the season
of conceplion and pregnancy.

We observed shitts in births, and probably as
a consequence, shifls in month at menarche.
Both are related o the seasons of the vear, but
not exclusively (Kowalska et al., 1963a, b; Val-
sik, 19635). Because climate has not changed,
living conditions or other factors must have in-
fluenced birth frequency. According to infor-
mation of F. Guri (1994) the siate siarted mass
vaccinations in the late 605" and beginning of
705" . Women born in the some month after this
campaign survived o adulthood. As we Know
newhorn babies are at greater risk in some sca-
sons of the year. In the mothers” generation
therefore, babies born in June and Oclober may
have died more frequently, than in the next gen-
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Fig. 14, Manth at birth in subjects born in 1940-60 in town Progrese and 194560 in Zapotee rural communily in
Oaxaca, and born in 1974-80 in Progreso and 1961-70 in {Onxaca
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Table 9 : Age ol menarche in some Ceniral and South American girls. Legend: S = standard deviation (if in paren-
theses = standard errorl, Mo, = number of girls, MW = data of Wolanskl; Carabobo® and Caracas® in Ven-
eruela, Havana in Cuba, if not mention country means Mexgion

Popularion (Autker and year of publicarion) Mean S0 Mo
CGiuatemala, rurol Maya (Sabharwal el al., 1966} 14.5 218
Oaxaca, valley {Malina et al., 1980) 1450 258
Claxaca, valley {Malina et al, 1980) 1448 (0.34) 3IE
Caxaca, urban colenta, low class (Malina et ol,, 1980} 14.45 (0.45) 160
Daxaca, urban and rural colonia (Malino et al., 1977} 1427 1.69

Oirsente, Cuba (Pospisilova-Fuzakava, Valsik, 1965) 13.50

Cuba, rural (Jordan et al., P574) 133

Havama - whites (Pospasilova-Zuzakows, ¥Walsik, 1965] 13.05

Havana -mulsnos (Pospisilova-Zuzakowa, Valsik, 1%65) 13.02

Santiaga, Chile, upper class (Rona, Pereira, 1974) 1296 (.19 140
Yucatan, rural Mayn (Steggerda, 1541} 1251 (013 42
Havana - black (Pospisilova-Zuzakova, Valsik, 1965) 1289

Carabobo®, lowest ¢lass (Farid-Coupal et al.. 1981} 12.86 {0.12) 320
Merida, urban, mothers, both Maya (MW e al., 1993) 1285 .46 47
Berida, wrban (Diaz, 1964) 12.83 1.0 T3
Merida, Mestizo (Steggernda, 1941) 12.81 (0.12) &3
Guatemala, urban, upper class (Sabharwal ef al., 1966) 128 218
Havana, Cuba (Jordan ctal , 1974) 12.8

Willa de Xochimileo, DUF. (Dinz el al., 1968) ) 12.76 I.22

Mexico City, [F., urban {Pena, 1970} 1273 I.32

Carahoho®, state, all ¢lass (Farid-Coupal e al., 1981) 12.68 (1.O8) Qg
dlerida, urban (Dioz, 1967) 12.61 .44

Merida, urban, sl mothers (MW enal , 1994) 12.60 .55 235
Santiago, Chile, all clags (Rona, Pereira, 1974} 1260 [ By 354
Mleridla, wrban, motbers, both non-Maya (MW et al., 1993 12.5% 1.55 125
Sa0 Paulo, Brazil, wpper class (Hegg & Levy, 197T) 12 56 3109
Frogreso families 93, mothers (Wolanski. 1954) 12.56 I.58 147
Merida, Venszuela, city, all c.(Limongi et al., 1979} 12.55 {0.0%9) 535
Mexica City, urban {Ramos. 1963} 12.53 1.0% 1608
Yucatan, rural Mayan [Kelley, 1991), probably 1322 12.52 .12 1
Progreso, mothers of school girls™93 (Wolanski, 1994) 12.51 | .t 533
Caracas®, urhan, lower middie class (Limongi, 1977) 1242 (0.0%) 957
Tampico-Altamira, rural (Pena. 19700 1241 164 42
Progreso, mothers of school girls™8% (Woalanski, 1994) 12.41 (13
Moerida families 93, mothers (Wolanski, 1994) 12.3% | .47 141
Meridn. urban daughters. Maya (Wolanski a1 al. 1993) 12.38 .19 a1
Merida, urban mothers, non-Maya (W olanski et al , 1993) 12.36 1.51 72
La Plata, Argentina, urban {Lejarraga et al., 1980) 12.35 (.05 G494
Carsbobo®, middle class, { Farid-Coupal ex al., 1981) 1234 (001 ]
Santiago, Chile, low & middle ¢. { Rona, Pereira, 1974) 12,30 (0. 16] 214
Santiago, Chile, all class (Rona, Peseira, 1974) 12.60 (0.12) 354
Caracas, Venezuela, nonmanual (Farid-Coupal ed al,, 1981} 123

Progrese, school girls 8% (Wolanski et al., 1993) 12,24 135
Diistrict Federal, Mexico (Pena, 1970) 12.1% 182
Merida families 3, daughters (Wolanski, 1994) 12.14 I.34 EQ
Progreso school girks™33 (Wolanski, 1994) 12,11 1.36 1010
Merida, urban, all dasgheess' B9 (Wolanski et al., 1993} 1209 L.36 473
Merida, wrban,daughiens mized &% (Wolanski & al., 1993} 12.05 [.42 151
Tampico, wban (Pena, 1970} 12.03 .28 162
Carscas, Venczuela, middle class (Limongi, 1977) 12.00

Caracas, urban, upper+upper middle c.(Limongi, 1977} 11.97 (0.04) 399
Meridn,arban, daughters, non-Maya 8% (Wolanski et al. 1993 11.58 I.3% 227

herida, urban Maya (Kelley, 1991), probably 12.38 11.88 I.12 188
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Fig. 15. Differences in per cenf between occureence of birihs and eccurcnce of menarche in girls from Progrese
and mean number of howrs of solar radiation in various months

eration. It 1= possible to check this problems on
the basis of civil registers before and after the
wiccination action,

CONCLUSIONS

Ciirls that mature earlier are shorter in adult
age, but are heavier and have more abundant
adipose tissue.

Crirls mature more freguzntly than randome-
Iv in the montn of their birth. It s especially
true for girls who were born in February, April
and May. Girls horn during the rainy season
(June, July, August) are accelerated in malvra-
tion in relation to month of kirth, Girls born in
January and September are retarded in matura-
tion, also in other cases there 15 a tendency 1o
retardaticn of menarche in relation o month of
nirth, even if the distribution of month at me-
narche is non-regular.

Shiftin an expected menarche month was
related to environmental siress. The main stim-
ufating factor is probably solar radiation, and
mechanism related to increase of vitamin and
hormaonal levelin organism, Sensitivity of girls
manifested by occurrence of menarche (and by

more peneral sympioms) was dependent on
season of birth, [t might be related to the season
of conception and preznancy,
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