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SUMMARY. The mean age at menarche (MAM) of girls attendmg two, schools in the Clty of Colombo .
- - catering to families of a high socio-economic-educational status has beem compared with that of girls of

Jlower socio-economic status in the.city and in rural Kadawata. The MAM for the former group is 11.8

years, lower than valués reported earlier for more mixed Sri Lankari populatrons In all schools studied -

those who have reached menarche aresignificantly taller, heavxer, havea higher BMI, mid-arm-circum

- . ference and skinfold thickness than those who have notattained age.- The mean weight of girls who have -

reached menarche is above 40.kg in.all age groups-and BMI is above 17.0. The importance of the
socio-economic, educational and nutritional status. from the time of birth to the adolescent spurt, to the
early onset of menarche, is stressed. ) .

/INTRODUCTION

_ ance 1950 several studies have demonstrated the mﬂuence of habxtat ethnicity
. and sodio-economic status on the, mean age at menarche. (MAM) - of Sri Lankans. Wilson

. and Sutherland (1) showed a significant difference in MAM between rural girls- (14 years
5 months) and those living in the city of Colombo (12 years 10 months). Whereas 1%
of the girls in the city had reached menarche as early as 9 years 11 ‘months, the correspond-
ing age for.rural girls was 10 years 4 months. In the city 99% had attained age by 15
years 4 months, and in rural areas , by 18 years.5 months. A similar influence of habitat
has been reported by Kodagoda and Rajapaksa 2. '

Inﬂuence of ethnicity on MAM was found by Arumugam and Jayewardene 3.
-The Burghers in Colombo (MAM 12.73 years) and Moors (MAM 12.61. years) differed
significantly from the Sinhalese (MAM 13 20 years) and Taxmls (MAM 13.02 years.)-

Chmnatamby )] reported that MAM falls w1th increase in socro-economrc status.

“However, 25 years later, Jayasekera and Goonewardena (5) could find no srgmﬁcant,

.influence on MAM of the occupatron of the father, the size of the family or the birth
order of the grrls

A study of glrls outside. Colombo and its environs is reported by Balasuriya
and Fernando (6) who_questioned . girls attending schools in Jaffnd, Kandy and Nuwara
Eliya. The Tamils in Jaffna city had a similar MAM (14 0 years). to that of Tamils i in
Kandy (13.8 years). The.MAM of Sinhalese and Tamils in. Nuwara Eliya was significantly

“later than that of girls in Kandy and Jaffna. They attrrbuted this difference to differences
in socio-economic status, ‘although the.altitude of: Nuwara Eliya (about 1800 m) could
also have had some mﬂuence on the rate of development (7).
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In the study reported here, the influerice on MAM of socio-economic-educational
level, ethnicity and body composition has been examined. Girls attending two schools
in the city of Colombo which are non-state-aided and levy high fees, catering mainly to
families of a high socio-economic and eductional status have been compared with those
in a non-fee-levying, state-aided schoolin the city and two state-aided schools in the
Gampaha District. '

MATERIALS AND METHODS

. - Sample. The two schools in the Gampaha District were: the Kadawata

Prashada Vidyalaya and the Kadawata Vidyaloka Vidyalaya, and the schools

" selected in the City of Colombo were St. Bridget’s Convent (SBC), the Holy

Family Convent (HFC) and Hindu Ladies’ College (HLC). All the girls

"~ from Grades 3 to Grades 12 present on the day of the survey were included in

the study.

. Age. The age of the student on the day of the interview was determined °

according to the WHO recommendations (8).

Height. Height was measured to the nearest 0.1 cm, using a Holtain
stadiometer, the subject being in school uniform but barefooted.

Weight. Weight was measured with a Bauman platform beam blance, with
the subject standing erect, barefooted, in school uniform. '

.Body Mass Index (BMI) was calculated, using the formula

BMI = Weight in kg/(height in m)?

Skinfold thickness was measuredat4 sites — triceps, biceps, subscapular and
supra-iliac — with a Holtain skinfold caliper.

Nutritional status of the girls was assessed using both the Gomez and Waterlow

classifications and the NCHS reference values for comparison (8).

Midarm circumference (MAC) was measured with a flexible steel tape on the
left side, with the arm hanging relaxed (9).

The mean age of menarche was estimated by the “‘status quo’’ method and
probit analysis. Atthe interview each girl was asked whether she was menstrua-
ting or not. The percentage of girls who had attainéd menarche in each age

-group was calculated, and the probit value for each percentage plotted agairist

log age. The mean age of menarche for the group was calculated from the

~ regression equation.

10.

Statistical analysis. - Data processing and statistical analysis were carried
out at the computer Unit, using a Lotus 123 package and some Pascal
Programmes. '



. .In each age group, the girls vvere separated: into 2sub-groups on the basis ‘of'their:
* having reached menarche or not. The difference between-the sub—groups in their mean’
. “height, weight, BMI , MAC and sklnfold thicknesses were tested for srgmﬁcance by the '

" ‘t’ test'and in their nutritional status by the khl.square test.

-

RESULTS:

Mean age at menarche

Table 1 shows the mean age at menarche (MAM) for the. girls in the 4 schools. °
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. The MAM of Sinhalese girls at SBC i is almost identical with.that of the Sinhalese girls -

at HFC. Although the- MAM for Tamil glrls at SBC is shghtly higher than that for
.Tamil giéls :at HFC, the dlﬁ'erence is not slgmﬁcant The difference in MAM
- of Tamil girls at 'SBC and HFC and’ the value for anhalese gnrls in the same two schools
is also not srgmﬁcant : . .o

. TABLE 1. The mean %ge of menarcho of grrls attendmg St. Brldgets’ Convent (SBC), -Holy Famrly Convent .

HFC) Hmdu Ladles’ College (HLC) and the Kadawata schools

School N Meanageatm-narche Regression equation .
_ - years . | SE. % . .
'SSC;Siﬂhalew," s 176, 047 | y=—2830+4 3L0x
Sc . Tamils. . . 106 1224 . 0I5 iy =—3699 +3859x'
':‘_HFC— Sinhalese - * - 1898 1178 Lo0a7 y=—29 19 + 31.91x '
) Tamils - 2607 (181 044 - y=I29.18 + 3158 .
L HLC Tamils, =~ o Im 124 014 . y=—4020+ 41.34x
:Kadawata— ". '. ‘ ) -. ___. <. .- . ) . T " "
— Sinhaleso ;- . 278-.7 1301 0.6 - y;-—-—31.‘63 + 3287
SBCHHFC . 0 . L e
' = Sinhalese, - . M68 1178 T 017 . y-—-——28 73 + 3448x )
© g S —Tamils . 366 1L89 004 - y—~-—2953 + 32.14x -

' ‘.."'—All REEEI 7S s "-.'y——-2881 + 31.54x.

~

On the other hand, the MAM of grrls attendmg HLC is hrgher than the values for '

_SBC and HFC and lower than the MAM of girls at the Kadawata schools

. \;S'

Table2 iliustrates- the increase w1th age_of the percentage of girls who have :

attained age. At SBC' and HFC the eatliest ‘age: at which ‘menstruation starts is the

10th year, and, by-the age of 15 years,’ all the gtrls have attamed age. On the other hand,

_the earliest age of menarche among HLC and Kadawata girls is the 10th year. At
’ I-lDC 1007 of the gu'ls have attamed age by 15 years and at Kadawata, by 16 years
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Therefore there isa drsappearance of gnrls wrth Tate onset of menarche and i consequent

closing up of the. distribution in the lower end of the rarige, as .one moves’ from, thé :
Kadawata Schools to HLC and to HFC and SBC.: :

 TABLE 2. _ The percenmge of girls in each age group who have reached’ menarche -

Ags | sec + -HFo . mc | _-'K.ad-awata' A w Schools
yo_of N % N_ % N G % (N . %
o= a0 | e o as T e T
10— et a3 b . o fe . o | . 283
u=" |2 a8 crae{ s 390 | 39 19.77
12— | 23 . sxes |26 . 1539 2. - 2069 | 18 - .4T.04
‘- | s o omas 26 me2 |2 . oste [ar . 7SS
14— 260 o569 M4 | m 64.10 s 01.82
15— | 186 - _'1_o'o 33 - 100 | 69 ©91.13 -';ass- . 9792
SU T B N T § a:' - 100 | 29 100
SBC+ HFC St. Brldget's Convent and Holy Famrly Convent . -
."_HLC . - Hindu Ladiés’ College -
. Kada\vata - Two Schools at Kadawata
'Welght

~.

Table 3 shows the mean werght .of grrls in each age group who' have reached
" menarche and of these who have not, .in the 4 schools, The dlﬁ'erence in the mean weights
‘of .the two groups in several age groups is srgmﬁcant

In Table 4 the werghts of glrls in each age group in.all .4 schools have -

been pooled. ' The méan weight of those who have attained age is- srgmﬁcantly higher

than the weight of those who have not. - Although most- glrls who have reached menarche
.+ weigh 40 kg or more, there are several who have attained age who are below this weight, '

) Helght '

~Ths marked dlﬁ'erences in the height of those who ‘have reached menarche and___
_those who have not, is' shown in Table 5. The pooled data from the 4 schools.is shown
in Table:6. In each age group, those ‘who. have reached menarche are significantly
- taller than'the others. . S

RN
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TABLE 3. Comparison of weight (in kg) of girls who have attained menarche and those-who have t{ot, in
_each age group, at St. Bridget’s Convent (SBC), Holy Family Convent (HFC), Hindu Ladxes College
: (HLC) ard the Kadawata schools.

Age | ' G}rls who have reached  Girls who have not reached tyalue Leovel of
. . menarche v : menarche . significance
years, . N Mean SD. N -Mean SO P <
' weight ) weight - :
Kadawata(§) - o ' : . .
o= .2 363 34 49, - 284 43 T 25 002
12— 6 B 43 23 29 39 113 ns
B— - 9 84 . 85 .15 314 42 262 002
14— 25 406 58 4 387, 100 331 001 -
15~ 68 4L 54 6 - 334 3.5 339 001
" sBC(® | o . :
' 10— . 5 49 .65 8 312 8.5 326 . 001
n—- . 21 43 85 6 336 98 46 00l
— 54 409 94 0 365 19 260 0.1
B— 70 450 102 16 319 938 o2 0
. M— 19 455 9.1 4 344 220 239 0.02
HLC (T) : - L .
11— 2 .S 18 26 26.4 31 - 355 001
12— 4 414 69 2 317 - 48 348 001
13— 20 433 52 6. 32 .33  4m o0
HFC(S) T '
10— 4 .356 68 . 76 348 74 0198  ns
11— 33 . 422 89 . 103 - 323 , 65 . 691 0.01
12— 6 428 75 .49 M2 59 66 ool
B— 105 450 8.8 25 388 86 315 .001

4— . 12 462 9.7 4 @3 109 075 ns

= Sinhalese - . T = Tamil . - ns = notsignificant
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TABLE 4, Companson of wenghts (in. kg) of glrls who have reached memu'che and those who have not, from

. all the schools studled
Age. Girls who havereached Girls who have-not reached  tvalue - Level of
) . o menarche . . .menarche significance
years - N Mean . SD N Men -~ SD. . . p<g -
P . Weight. : -weight e .
10— g 402 15 - 161, 329 . 82 2.60 0.01
n—"- 60 ‘425 86 242 - 32 73 - 1028 001
2— 13 414 84 . 14 3B .67 82 - 001 -
B3— 202 46 91 & 361 - 83 65 . 001

M— . 244" 449 o1 - 23, 355 .16 4 001

Table 7 shows the drfferences in the mean BMI in the tWO groups. Those who have

" reached menarche have a higher BMI. ' When the two groups.in all4 schools are consrdered
together, the. BMI i is seen to be much greater in those who have attained age, in all age
groups (Table 8) y

Table 9 shows the 25th, SOth and 75th centlles of welght height and BMI of R

. the girls in-each age group who have reached menarche.. Girls who attain age early
. (in‘their 10th year). have a relatively high werght (mean about 45 kg) and BMI (mean
above 20.0). when compared with those who reach menarche a year-later, '

_ MAC and Skmfold thrckness

These measurements were made on- glrls attendmg the. Kadawata schools and SBC

Aithough both the MAC and the sum of the. skinfold thickness. at the 4 sites tend'to be . -

greater in those who have reached menarche "(Tables 10 and 11), the - dlﬁ'erences are not -
as srgmﬁcant as those m herght weight ¢ and BMI. .

" Nutritional Status '

: Companson of the nutritional status of the girls in the 4 schools (assessed accordrng '
‘to the Gomez: classification) by the khi square test showed the intef-school variation
‘to be highly srgmﬁcant (khi square 196,31-d.f.9, p < 0.001). “The status of girls at
- HFC and SBC were not significantly different. (khi square 0.323. d. f. 3), whereas that -
of girls 'in HLC dlﬁ'ered srgnlﬁcantly from the nutritional status of girls at Kadawata
. (khi square 19.78, d.f. 3. p < 0.001.) ‘The percentage of girls considered normal fell
. from 39% at HFC and SBC to 18% at HLC and 6% at Kadawata. Those classified
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TABLE 5. Comparison of hefghts (in cm) of girls who have reached menarche and those who have no‘t, in
each age group, at St. Bridget’s Convent (SBC), Holy Family Convent (HFC), Hindu Ladies
. College (HLC) and the Kadawata schools.

Age Girls who have reached Girls who have not reached =~ tvalue Level of
- menarche menarche . . significance
years N Mean. SD N- Mean . SD P<
height ' height - o
Kadawata (S) ) .
11— 2 1434 33 49 1315 57 143 ns
12— 6 1457 89 23 1386 6.5 217 0.05
13— 7 1499 88 ° 15 1435 5.8 2.07 ns -
W 25 1519 46 - 4 1458 16 310 0.0l
15— 637 1627 111 6 - 1522 12.7 2.18 0.01
SBC (5) R ' I .
©10— L 5 1458 - .46 85 139 6.8 217 0.05
- . 23 150.9° 74 6 137 6.5 4.33 0.01
12-- 55 15127 6.8 50 . 1479 66. 246 0.2
13— 70 1505 96 16 415 91 - 114 ns:
14— 79 1545 66 .4 1449 112 2.75 0.01
CHLCM. S . .
11— 2 is44. 40 © 26 1363 44 560 001
12— 4 15%60. 40 - 2 .149 - 61 318 001
13— 20 1532 5.6 6 1466 62 . 241 0.02.
HFC (S) . ) . .
10— © 4 1445 2.0 76 . 1408 - 54 137 s
- 33 . 1498 51 103 1425 65 58  0.0L
12— ‘66 1518 - 49 . 49 . 1417 6.1 396 0.1
13— 105 1562 53 25 1505 72 446" 0.01
14— 122 . 1547 68 4 1412 112 2.11 0.02
S = Sinhalese " T = Tamil ‘ns = ‘not significant

as suffering from Grades 2 and 3 malnutrition increased from 24% at HFC and 'SBC
to 45% at HLC and 559 at K_édawata_. There was a significant difference in nutritional
status between those who had reached menarche and those who had not (khi square
22.3, p < 0.01 for HFC girls and khi square 14.20, p << 0.05 for the Kadawata girls).
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: TABLE 6 Cornparrson ol' herghts (in cm) of girls who- have reached . menarche and those who have not,
from all the schools studred ' )

) i Age ' Grrls wlio have rcached ' Girls who have not reached . .‘t_value 'ﬂevel of
- : - menarche . . menarche - . . - significance-
years - N Mean SD "N Mean =~ SD: °~ - P <
LT height” - . height . s
10— 9 - M52 .35 0 1617 1399 62 2557 001
1= - 60 1502 ° 6 242 - 1411 67 9417 001 .-
M= 131 Ist4. 61 144 . 1459 12 - . 613 -.° 00
LB~ 202 1837 77 6. M16 - 17 .54 o0l
M . 244 . 141 . 65 23 1464 86 5.3.13' _0.01

: Accordrng to the Waterlow classrﬁcatron there were more “normal” children in R
all the schools' than was obtamed by the Gomez ¢lassification, the percentage of such
.clnldren at SBC and HFC bemg agam greater than at HLC or at Kadawata. - There

- were more “normal” -children among those who . had reached menarche than among
. those. who' had not. S .

DISCUSSION

, The mean aoe ‘at menarche (MAM) shown in.Table I’ has been derived by probrt
“analysis’ of data collected by the. “‘status quo’’ method. Although Arumugam and
Jayewardene (3) placed reliance on the recall method ‘‘due to special ceremonies associated
.-with menarche among Sinhalese,. Tamrls and Moors leavmg a permanent imptint on the
" mzmbory of the child*”; this methiod was found to be unreliable eveh among rural girls at
Kadawata.. A srmrlar conclusion was teached by David-and. Jayewardene (10) in 1974
" Probit analysis requires only the age at the time: of interrogation and the “‘status quo”

as regards the commencement of menstruation, and is the srmplest method of collectrng’
"data of high validity. The age corresponding to the probrt value of 5.0 in the srgmord .
curve obtained .by plotting probrt values -against age, has been taken as the. MAM by .
. Balasuriya and Fernando (6) and Jayasekera and Goonewardena (5). However, such a
" value will depend upon the goodness of fit of the curve: By plotting the probrt valuefor -
each age frequency against log age, a strarght line is obtainéd and the goodness of. fit
.- <an be chscked by statistical methods. Probit analysis avoids the distortion introduced
by selection of age groups and, estimates the population mean . The emprical means
were fcund to cluster about a reasonably straight Jine, which indicates that there is no
tendency for the grrls to leave school on reachmg maturrty (1 D. .

Mean age at menarche - . ‘ ‘

" The MAM for glrls attendmg SBC and HFC is 11.8 years, a value that is lower )
: than 12.4 years reported for_high socio-economic status families in Singapore (12) and
" Turkey (13),.12.46 years in Finland-(14), 12.49 years in Naples (15),12.5 years from. Calro
( l6) and Florence (l7), and 12. 51 years | in Hong Kong(18). )



) AGB AT MENARCHB

. ."61,.

TABLE 7. Companson of body mass' index (BMI) of g:rls who have reached meriarche aml those who have

© not, in each age group, at.St. Bridget’s Convent (SBC), Holy Family. ‘Cotivent (HI'C), Hmdu
e Ladles College HLC) aml the Kadawata schools C e

. Age

: ,Yeal:e o

. ¥

. N Mean - :sn'. . N

Glrls who have reached Girls who have not reached
menarche . - -*° - . menarche

__ Mean - SD

CUBMI L

St

Lrvel of
~value slgmﬁcance

p<

 Kadawata(§) v -

.11'-—_

ST SSIEES
13— .
-

" SBC(S).

10—,

1t—

13—

g I S
T 12—

15—
5T 20066
L5516

. 19.02

D20 1846

.33 1em

105 1841

“
N -

1496 -
"15:59¢
isaz
5T
473

2 nes. 084
6 1w 14w
1 %1688 2440 L 15
25 ms Lz .
631562 . 233 -6

"s' 118 . 85 1596
Tas0l . 64 1608
-3y ..__-_‘SQ'_'_-.._'NIG'._57 _
BT ‘,1,6"-' L
' 349 C.a 15.6;{_

23 19.59
70 . 1980
1'1._5'2.7'. 26 14067

236 2 liseaT
2530 6 . 1449,

2 14.50-

: 114
41693

Thoinc o365 ~'i_7.53'.' 323
33 103 Coasg
ass T s

3z ) ﬂ:-.'_ 35" 1106

368 4L 1944

.02
66 . 1854

Criems

1.59 '.
205
. 185 "
>y

‘308 -

333"
346
297
,427
B | I

146
0.89.-_-:.

'

3.08
. 3.89

' 235

0004

5 1.26

242 .

0.868 %

182:'
240

132

. 0.394.

o 21967

o249
1947
. 308"
“3:37: .

.3.72'5_

0.314
5.31

- 6.23

, 195'

10.081

002

- 'ns

ns. . °

0.02

ns:

E 0.01:
1 0.01

ng

£ 002

0.05 "

0,01

cns
" 0,01
001
-..ns-

. ns

s = Sinhalese - SO T

= Tamil

fis.= not significant
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o TABLE 8. Companson of body mass mdex (kg/m2) of girls who have reached menarche and those who hnve-.
’ . not from all the schools studied . '

CAge . Girls-who have reached -Girls-who have not reaghed' ot . Levelof ~

o menarche . menarche -~ value . significance -
years: N-  Mean- SD . N . Mean -. 'SD - p< -
.- BMI S BMI ' '

10— . 9 - 190 .35 '_.161 .'-,-16.7 a4 202 00d
CH= - 60 188 37 .22 155 26 807 001
12— .1 md, 30 M4 158 24 - 658 001
13- 202 0 188 . 32 620 164 32 509 . 001
M= o 88 T 35 2 165 - -g.é' 115 001

_ TABLE 9 The 25th ‘50th and 75th centlles of Weights, ‘heights' dad body mass indices (BMI)
of girls, in each age gronp, who have reached menarche

. Parameter |  Age ] asme G} som ~ 75th
L A oy . N centile : centlle' centile

Weight ' { 10— . [. 10 | 3m0. | a0’ |- 3
" (ke) Cl = ] e | ase |- 409 46.6
A 12— | 1st | s w2 | 453
=" s | sa | awma | s
4= |- 280 | 389 40 | w0

"Height | 10— - o100 | 1427 :14'5.5_ | 1ss
Coem b= | 60 | 1410 1502 | - 1542
ST TS M6 | 1544 158.8
IET R R 7 S 1505 | b | 1589

Mt | 10— | . .0 | 15 | 287 | 26
Ggmd) | 11— | -6 [ 1630 | 7e | 2035
12— 151 - 1562 |7 mras | 1908
1B— | . 23 | 1661 | 1821 2040
w— | . om0, | 165 1838 | 2035
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" “TABLE 10, + Mid-arm circumference (in'cm) of girls who _ha've reached_menm‘-g:hé and those who have not,In -
K each age group, in St.' Bridget’s Convent, (SBC) and‘ .the_}(adawata schools.

Age Girls who have reached Girls'who have not reached - t . Levelof
. I : .mgnarche .. .. -  mendrche . . value significance
years Lo N ‘Mean - 8D - N . Mean: sD - " p 4
o . MAC -~ - ", MAC . - . .

ﬁ_ C L2 00 o e o ms. a4 . 208 00
12— .6 -8t " L5 - 23 180 13 0195 ' ms
B— - 7 2030 30 . 15 o185 . 19 1M ons)
4—":. 25 oS ST 14 18 3s3- 00
e 1= e 2090 Qg - 6. 18 15, 248 . 0m
n— - 9 203 237, T2 . T200° 43 217 005 |
— - 9 200 34 % 3 198 . 29 141 ns '
- .5 23 26 .20 5. m8 . ro 3% 0o

" Kada

[y

* TABLE 11. The sum of skinfold thicknesses ST (in cm) at 4 sites, of girls who, have reathed menarche arid
"+ .those who have not, in each age group, at St. Bridget’s Convent (SBC) and the Kadawata schools

R W

Age | - . G.irls who have reache(i . Gir.ls'.\.m'\o have‘notfeéched ' t° . Levelof
s T menarche “menarche . _ ° . value signiffcance
Years' ° | - N Mse_an O E N - Mg_z;‘n 8D 7. .p<

 Kadawata L ’ R L
CaMl—. 2. 401 050 49 253 - . 073 - 28 -0.01
2~ 6. 340 106 .23 ‘316 01 06t ms
B— . 7 a3 158 s 32 c0s2 0 208 s
14— § 23 3, ks 14 g w07 1.88 .':,,s
‘ 15— 55 4 154 6. 367 . L. . 195 - - 008
,'snc_"',.‘»" S _ e ‘ : ‘ -
L= C9 564 LjT 200 389 141278 001
a2 843 . e M. asy 20 023 ms
o= Vissl o ode s am o oss L amt Ceei
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_ It is ‘also lower than the values reported earlier for.Sri Lankans. In one study (3),.
reliance was placed on the “‘recall method”, a method we have found to be unreliable.
In the others (1, 5, 6) the MAM was obtained from the sigimoid curve btained by plotting
problts against age. " In their longitudinal study Kodagoda and Rajapaksa (2 limited-
" their questlomng to the age-groups 11 to 15 years. Had the younger age-groups (9 and

10 years) been included the MAM might have been lower than the values of .13.7 years |

for city and 14.4 years for rural gitls reported by them.. The populations studied by
Wilson.and Sutherland (1) and Balasuriya and Fernando (6) COntam girls of varying sacio-
economic levéls. Both SBC and HFC cater to the-managerial and higher professional
_classes in Colombo. No attempt. was.made to separate those from poorer lemes who
were on scholarships and bursaries. Both schools are fee-levying and Teceive no- financial v
assrstance from the State and the students form a hlghly selectwe group

- Ethmclty , : : .
In 1957 Arumugam and Jayewardene £)] reported dlﬁ'erent MAMs for dlﬁ'erent L

By ethmc groups. The Burghers and Moors reached menarché at a significantly -earlier

age than the Sinbalese and Tamils. Chinnatamby (4) and Balasuriya and Fernando (6) .
have confirmed that differences between the two major ethnic ‘groupsin Sri Lanka, the |
Sinhalese and the Tamils, are mniinimal. - The’ present study "also shows that the

‘ difference between the MAM; for Sinhalese and Tamils attending the same schools (SBC : ’
. .and HFC) is. not significant.” The number of Burghers and Moors in these schools was

. too small for companson with the Smhalese and ‘the Taniils.-

Habitat

Asin’ the study of Wllson and Sutherland (D, this study also indicates the influénce
" of habitat on MAM. Girls llvmg in rural Kadawata mature 1.21 years later than those
attending SBC and HFC in the city, and 0.6 years later than the HLC girls (also in the city).

Whether the differences are due entirely to habitat or to varying socio-economic status is

uncertain. No attempt was made to. ascertam the socio- econormc status of the individual - .-

girls 1ncluded in the study

_ Varlous reasons have been suggested for the effect of habltat on MAM Glrls '4
-in agricultural areas begm menstruation later {19), material conditions and burdening of
" farm girls with- manual work beng listed as causes for the differences.- Ancther expla-
. nation could be that the psycho-sexual env1ronment in rural areas is different from that
in the city. Psychologlcal and cultural pressures.may retard or accelerate a trlggermg-oﬁ'
process and determine when a girl, who is otherwrse sexually mature, produces her first

show of blood (20) The psycho-sexual environment in rural Kadawata ‘coutd well be 2

different from that in the city of Colombo. - On the other hand, the. Kadawata schools,”
bemg co-educational, could be expected to provnde a more sexually stlmulatmg environ-
. ment than the girls* schools (SBC, HFC and HLC). It would, however, be surprising if
the psycho sexual énvironment of the gxrls attending any of these schools is: contamed
wrthm the classroom and the playground
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‘ Soclo-economlc-educatlonal status

- The MAM of girls attending SBC and HFC is Jower than that of glrls in HLC and
the Kadawata schools. HLC is in the city, catermg to the lower-income families. It
. does not levy tuition fees and receives financial 4 assistance from the state. Many of the

girls attending HLC have fled from the war-torn Jaffna peninsula during recént years..
" The schools at Kadawata cater to families of lower-income level, are non-fee-levying and -
fully state-aided. MAM decreases with the socio-economic. status of the families.

. Op'inion seems to be divided on the effect of socio-ec':onomié status on MAM.. ..
Reports from South Afiica (21) Turkey(ll) India (22), .Naples (13), Cairo (14), Roumania

: ..(23) and Singapore (12) support the view that MAM is-strongly influenced by socio-

economic factors. Millicer (24) holds the view-that the strongest influence on MAM
" is the sogio- occupat;onal factor. On the other hand, Robertset al (25) conclude that, in )

. - Britain, differences inMAM operate through family size and no longer by socio-economic

categories, and that environment and in particular standards of nutrition and general care,

- are still important factors. But family size could ‘be a factor influenting the .socio-

economic status of the family. In 1962, Chmnatamby (4 found that in Colombo MAM

falls with increase in socio-economic status. Jayasekera and Goonewardena (5) however

- find that, in the same city 25 years, later, family snze, birth order and the father’s occupa-
tion exerted no influence on MAM. - '

All these studies assessed the soclo—economic status of the family at the time of
the investigation. The status'of the parents could well have been different at the time of
birth of the daughter-and during her garly childhood, periods during which the rate of
growth is hlgh The importance of -the socio-economic status of the family at the time
of birth of the child and during early childhood on het age at. menarche has. been stressed .
by ‘Liestol (26).- During adolescence the maturation process may be influenced some-
what, but probably not as much, as long as the condmons are not adverse.

In ‘most studies, as in the one by Jayasekera and Ggonewardena (5), the socio-
economic level is defined according to the father’s occupation. In.‘many countries,
however, this does not distinguish' people’s living standards or life-styles, An mdex
reflecting” housing conditions and the amount of the family budget spent on the
children’ should be considered along with the total family income. In the present study -
it has been assumed that in SBC and HFC households these arc of a higher order
than at Kadawata.

_ The educational levél of the parents as -well as of the gnrls thémselves is said to
influence MAM (27). In the present study there could be little difference in the Jevel
_of school education of girls in the same grade in different schools, but the level of education
of the parents of glrls in SBC and HFC and the educational experiences to which their-
daughters are exposed, "would be significantly different from that of the Kadawata girls.
The importance of the level of educatlon has been high- lighted in studies in Péland (27) -
and Denmark (28). "But Carfagna et al.(15) stress that, in Naples, the educational level _
of the parents, by itself, has little or no influence on MAM, provxded the girls are of the
- same “good” economic status. .
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Body size and nutntlonal status

_ The 1mportance of body size for the attamment of puberty has been demonstrated '
in experimental animals.. In the at; puberty is reached at a set body size rather than ata
speclﬁc age (29). . In sheep, failure to grow to the appropriate body size may lead to the
maintenance of the pre-pubertal anovulatory condition due to the- hypothalamlc pulse -
- -generator contmumg to operate at a low frequency (30). Inagreement with such'experi-.
mental findings, the results of the present study show that in all § schools, those who have
reached menarche are taller, heavier and have a hlgher BMI than those who have not. |
" A’similar result -has been reported by Kodagoda and Rajapaksa (2) ‘but no figures are’
: avallable in ‘their published dbstract, for comparison. Roberts et al (25) have also found.
. that, in age groups 12 to '16 years, the effect of menarcheal age on stature and weight is
. - significant, in each age group. Ina longltudmal study in Colorado Frisch and Revelle
* - (31) found that the mean weight at menarche was 48 kg and that the mean weight remains
+  the same as menarcheal -age increases, while the mean height increases significantly. In
. the present ‘cross-sectional study, the mean weight .was more than "40 kg for those who
had reached menarche, in all age groups. Sri Lankan girls at SBC and HFC are shorter
and weigh less at menarche than the Colorado glrls, although their MAM ( 11.9 years) _
is less than that of the latter (12 9 years)

BMI MAC and skmfold thicknesses are measures of fatness In the present study. 3
these measurements,like height and weight are greater in those. who have reached menarche -

L (Tables 7, 8, 10, 11). Firsch and Mc Arthur (32 stress the importance of weight for height .-
and body fat content for initiation.of puberty in girls. The secular trend in MAM . -
. demonstrated in developed countries has ‘accompanied the improvment of the nutritional

status of. the population as shown by an increase in height and weight (33, 34). This

is evident in the present study. The better nourished and taller and heavier girls at SBC

. and HFC attain age earlier than the smaller and less-well-nourished grrls -at Kadawata. -
A longltudlnal study of pre-school children in Hyderabad (35) showed that those who
had been' undernourished at age 5 bad a significantly later menarche ‘than those who

had been well-nourished. Shortness and late menarche were both attnbuted by the

- authors to undernutrition in the early years of life. It is possible that the nutritional
status of girls attending SBC and HFC was hlgher m early childhood as.well as during
the period of the adolescent spurt, than that of girls in the Kadawata schodls. Another

“factor to be considered i is that iodine drﬁclency is more prevalent in the Gampaha District

~ that'in Colombo cxty Iodme deﬂ‘clency can retard growth and development at all ages.

. The difference between the values for SBC and HFC and for HLC (Table 2) could -
_be due to stress as well as to economic status. ‘Although no' girls at HLC have reached -
menarche at age 10 years (as in the case of Kadawata girls), by age I3 years the .
percentage who have ‘atfained age has risen rapidly to about the same value as the’
-HFC and SBC girls, ‘and 1007, have reached menarche by age 15 years. Girls who

underwent a, period- of stress during childhood - and early adolesence (while living in - .~ -

. Jaifna) would reach puberty late. The older glrls who migrated from Jaﬁ‘na would have
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begun then' adolescent spurt before the stressful penod. and have reached menarche at .
about the same age as.the girls at SBC and HFC. Balasunya and Fernando (36) have
reported the effect-of stress of attending school "Most girls.in their study attain age in
the months of December/January, with stnaller. peaks in Apnl/May and August/Septem—
ber. These peaks comcxde .with school hohdays '

) ~ The tesults in Table 2 may be compared with curves for girls in England during .

1845, 1890, 1949 and 1962 (20) which indicate the secular change in-the mean age at
menarche. In studiés quoted by Brown (20) glrls begin to menstruate after the age
of 9 years but the age at which 1007, of the girls have attained age has moved
from 23 yea_rs in 1845.to 16 years in 1962. This has been- attributed to an improvement
in the standard of living and in nutritional status. The Kadawata girls, with a MAM
of 13.01 years_and 1009 attaining age by 16 years, could be expected to catch up with
girls at SBC and: HFC once they reach a similar standard of living to that of the latter.

We conclude that

(1) ethmcxty has no 1nﬂuence on the age of menarche '
(i) habltat appears to -h_ave some lnﬂuence.

(iii) the most important- determinant of MAM is body size; girls born to
. families of a high socig-economic status and exposed from birth onwards:
to adequate care and nutrition would reach-the requlred body size at an
earher age than the less fortunate
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