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ABSTRACT

Sickle cell hemoglobinopathy has emerged
as a major public health problem in the tropical
countries of the world including India. This
paper deals with the age at menarche and first
conception of women in relation to sickle cell
genotypes. The mean age at menarche was
slightly higher in sickle cell affected girls com-
pared to controls. The delay in onset of men-
arche affects the age at first conception of the
sickle cell afflicted individuals.
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The age at onset of first menstrual cycle
in adolescent girls is to a large extent gene-
tically controlled physiological bioevent.
However, the nongenetic factors like lati-
tude and ecological setting, ethnic back-
ground, socio-economic status, food habits,
moral and psychic environment, efc. also in-
fluence the attainment of menarche(l,2).
Hemoglobinopathy seems to play a major
role in influencing the age at menarche(3).

Sickle cell hemoglobinopathy has
emerged as a major public health problem
in India(4). There are several regions of the
country which are under the ravage of this
hereditary disease so much so that there
exists a sickle cell belt in Western (Maha-
rashtra, Gujarat and Rajasthan), Central
(Madhya Pradesh) and Eastern (Orissa and
Andhra Pradesh) parts of India. To a large
chunk of the population of this belt, it caus-
es high morbidity, mortality and, health
hazards affecting their normal life(5). It has
not even spared the human physiology,
growth and development, and sexual matu-
ration of the afflicted persons and thus has
become a focal point of research in India.

The aim of the present study is to find
any change in the age at menarche of the
persons afflicted with sickle cell hemoglo-
binopathy and consequent effect on the age
at first conception.

Material and Methods

This study was carried out at the Field
Station of Regional Medical Research
Centre (ICMR), V.S.S. Medical College-
Hospital, Burla (Sambalpur) in Orissa. All
the suspected cases of sickle cell hemoglo-
binopathy were referred to this station from
Medical Out Patient Departments and wards
and the female subjects attending this Field
Station formed our study group for the
present investigation. They were consecu-
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tively selected from the general rural popu-
lation of Western Orissa and were not relat-
ed to each other. All the subjects had almost
similar climatic conditions, socio-economic
status, food habits, life-style, etc.

The diagnosis of the abnormal hemoglo-
bin was established in our laboratory as per
the standard procedure(6).

All the subjects were diagnosed as nor-
mal controls (HbAA), sickle cell trait
(HbAS) and sickle cell disease (HbSS) and
the subjects with other abnormal hemoglo-
bins genotypes were excluded from the
study. All the female subjects aged 8 years
and above who were referred to us for he-
matological investigations were asked the
age at which they had first menstruated. In
the women who had atleast conceived once,
the age of first conception was recorded em-
ploying the status quo as well as retrospec-
tive methods dependent upon recall based
on outstanding events in that calendar year.
To all these rural married women who were
either cohabiting with their husbands or
otherwise, use of any contraceptive measure
was determined. None bf them used any
contraceptives after- the marriage but only
three women (HbAA) reported about the
use of rhythmic method for the initial one
year. Further, the age at marriage and
consummation, in most of these cases,
almost coincided with the age at menarche.
The response to our queries was very good
and almost all the cases provided accurate
information.

The data so collected were subjected to
statistical analysis employing the one way
analysis of variance, F-ratio and Stu-
dentized range for critical difference to find
out the significance of the difference, if any.
Results

The distribution of age at menarche in
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relation to various sickle cell genotypes is
given in Table I. It is apparent from the
Table that the majority of the girls start their
first menstruation cycle at the age of 14
(28.9%), 15 (27.4%) and 13 (16.3%) years
in Western Orissa. The lowest age was
recorded to be 10 years and the maximum
as 19 years.

The mean age of menarche with standard
deviation was 14.07 + 1.34 and 14.93 + 1.55
years for sickle cell trait and sickle cell
disease, respectively. In normal control
(HbAA) girls, the mean age of menarche
was 13.71 = 1.37 years. This normal age of
menarche was consistent with the range of
11.5 to 13.6 years earmarked for the Indian
girls(7). There was slightly elevated or de-
layed mean menarcheal age of the girls af-
fected with sickle cell gene as compared to
controls (Table 1), though the difference
was not statistically significant when F-test
was applied.

Table II gives the distribution of age of
women at which they had conceived for the
first time according to different sickle cell
genotypes in comparison to controls. The
range varies between 14 to 27 years of age
in case of sickle cell trait and controls,
whereas for homozygous sickle cell disease
cases, it was between 18 to 25 years (Table
II). Tt is apparent from Table II that the
mean age at first conception of women with
sickle cell disease is delayed as compared
to controls as well as sickle cell
traits (p <0.001). The difference between
controls and sickle cell traits was
statistically significant (p<0.01).

To find the difference, if any, for the de-
lay in age between menarche and first con-
ception of various women with sickle cell
genotypes and controls, the analysis of data
is presented in Table III. The mean age
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TABLE I-Distribution of Age at Menarche in Different Sickle Cell Genotypes and Controls

(HbAA)

Age at Hemoglobin genotypes
menarche
(years) HbAA HbAS HbSS Total

No. % No. % No. % No. %
10 0 0.0 1 0.7 0 0.0 1 0.4
11 2 4.2 0 0.0 1 1.2 3 1.1
12 10 20.8 16 11.9 2 2.3 28 10.4
13 7 14.6 24 17.8 13 14.9 44 16.3
'13 14 29.2 49 36.3 15 17.3 78 28.9
15 12 25.0 30 222 32 36.8 74 27.4
16 2 4.2 8 5.9 12 13.8 22 8.2
17 1 2.0 5 3.7. 5 5.7 11 4.1
18 0 0.0 2 1.5 5 5.7 7 2.6
19 0,0 0 0.0 2 2.3 2 0.6
Total 48  100.0 135 100.0 87 100.0 270 100.0
Mean 13.71 14.07 14.93
SD 1.37 1.34 1.55 -

gap was statistically highly significant
(p<0.001) for the women with various sick-
le" cell genotypes and controls. The mean
gap in age for sickle cell heterozygote and
sickle cell homozygote (p<0.001) and
heterozygote and control women (p<0.01)
was highly significant, the lowest being
represented by the sickle cell trait women.

Discussion

The age at menarche is the most impor-
tant physiological bioevent in the life of a
girl at adolescence. The onset of menarche
is dependent upon many factors including
the affliction of disease. Abnormal hemo-
globin genotype seems to influence the on-
set of menarche(3). In this context, the
present study has revealed that the onset of
menarche of girls afflicted with homozy-
gous sickle cell disease and sickle cell trait

was slightly, delayed as compared to the
normal control girls (7able I). These find-
ings get further support from Jamaican girls
studied by Serjeant(8).

In Washington DC area of United States
of America, a mean age of 13.9 years for
menarche was noted as compared to 12.2
years among the normal Black controls(9).
In Jamaica, the age of menarche in different
studies of sickle cell disease patients with
standard deviation has been 154 + 1.7
years(10) and 15.7 £ 2.0 years(11) com-
pared to a recent estimate of 13.1 + 1.7
years among normal control girls(10). In
our series from India, the mean menarcheal
age was 14.93 + 1.55 years for the homozy-
gous sickle cell disease cases as compared
to 13.71 + 1.37 years for the normal control
girls. For the sickle cell trait cases, it
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TABLE II - Distribution of Age at First Conception in Different Sickle Cell Genotypes and Controls

(HbAA)
Age at Hemoglobin genotypes
Ist con-
ception HbAA HbAS HbSS Total
(years) No. % No. % No. % No. %
14 1 3.0 1 0.9 0 0.0 2 1.3
15 1 3.0 0 0.0 0 0.0 0.6
16 3 9.1 5 4.5 0 0.0 8 5.1
17 3 9.1 12 10.8 0 0.0 15 9.6
18 4 12.1 19 17.1 4 33.3 27 17.3
19 4 12.1 25 22.5 1 8.3 30 19.2
20 3 9.1 11 9.9 1 8.3 15 9.6
21 3 9.1 15 13.5 1 8.3 19 12.2
22 1 3.0 9 8.1 2 16.7 12 7.7
23 5 15.2 3 2.7 0 0.0 8 5.1
24 3 9.1 6 5.4 1 8.3 10 6.4
25 0 0.0 0 0.0 2 16.7 1.3
26 1 3.0 2 1.8 0 0.0 3 1.9
27 1 3.0 3 2.7 0 0.0 4 2.6
Total 33 100.0 111 100.0 12 100.0 156 100.0
Mean 20.0 19.8 20.8 -
SD 3.2 2.5 2.6 -

F-ratio = 9.385, p<0.001; HbAA vs HbAS, p<0.01;

NS = Not significant; SD = Standard Deviation.

was slightly elevated (14.07 + 1.34 years)
compared to controls. Comparatively, the
mean age at menarche was lower (14.93 +
1.55 years) in the Indian girls afflicted with
the sickle cell disease. The reasons for this
lower mean menarcheal age from those of
Jamaican girls (15.4 £ 1.7 - 16.1 + 1.9
years) may be the genetic diversity of the
background of the subjects, low fetal hemo-
globin level, and other nongenetic factors.
In India, the minimum age at marriage

830

HbAA vs HbSS, P = NS; HbAS vs HbSS, p<0.001;

is fixed as 18 and 21 years for girls (brides)
and boys (bridegrooms), respectively. In our
study, the mean age at first conception of
women comes out to be around 20 years
which is compatible with the age at mar-
riage in India. However, in women afflicted
with sickle cell disease, the age at first
conception is delayed for about one year
because, of sexual immaturity (delayed
menarche) as compared to controls
(Table II).
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TABLE III-Age Gap in Years Between Menarche and First Conception in Different Sickle Cell

Genotypes and Controls (HbAA).

Age at Hemoglobin genotypes

menarche

(years) HbAA HbAS HbSS Total

No. % No. % No. % No. %

1 3 9.1 5 4.5 0 0.0 8 51
2 2 6.1 2 1.8 1 8.3 5 32
3 1 3.0 15 13.5 1 8.3 17 10.9
4 4 12.1 18 16.2 3 25.0 25 16.0
5 5 15.2 23 20.7 1 8.3 29 18.6
6 3 9.1 17 153 1 83 21 13.5
7 3 9.1 10 9.0 2 16.7 15 9.6
8 1 3.0 8 7.2 1 8.3 10 6.4
9 3 9.1 2 1.8 1 8.3 6 3.8
10 3 9.1 4 3.6 0 0.0 7 4.5
11 3 9.1 3 2.7 0 0.0 6 3.8
12 2 6.1 1 0.9 1 8.3 4 2.6
13 0 0.0 3. 2.7 0 0.0 3 1.9

Total 33 100.0 111 100.0 12 100.0 156 100.0

Mean 6.4 5.6 5.9 -

SD 33 2.7 2.7 -

F-ratio = 11.056, p<0.001; HbAA vs HbAS, p<0.01; HbAA vs HbSS, p = NS; HbAS vs HbSS, p<0.001;
NS = Not significant; SD = Standard Deviation.

The delay in menarche also affects the sickle cell mutation in Africa and in the
development of secondary sexual character-  Middle East are severer than the Indian
istics of the sickle cell disease individu-  counterparts(12). High levels of fetal hemo-
als(8). A study of 91 Jamaican patients(10)  globin are encountered among the sickle
indicated a mean delay of 3.9 years in age at  cell disease patients in India(13) which
first pregnancy compared to controls. In our ~ probably may affect the severity of the ill-
series, this delay is about six years (Table  ness. It is likely to affect the age at men-
111). This delay may be accounted for partly  arche as well as prognosis of the sickle cell
to delay in menarche, first sexual exposure  disease accordingly. Clinically, the mean

(consummation of marriage) and for socio-  age at menarche is lower among the Indian
economic factors, among others. It has been  sickle cell disease patients having higher
postulated that the manifestations of the level of fetal hemoglobin as compared to
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the Jamaican girls who have lower level of
fetal hemoglobin and severe manifestations
of the sickle cell disease.
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