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Adverse female-to-male sex ratio at birth in India:
A cause for concern

Jha P, Kumar R, Vasa P, Dhingra N, Thiruchelvam D, Moineddin
R. (Centre for Global Health Research, St Michael’s Hospital,
and Department of Public Health Sciences, Faculty of Medicine,
University of Toronto, Toronto, Canada.) Low male-to-female
sex ratio of children born in India: National survey of 1.1
million households. Lancet 2006;367:211–18.

SUMMARY
This article is a secondary data analysis of the special fertility and
mortality survey done in 1998 in urban- and rural-based sample
units. These units were part of the Sample Registration System
(SRS). The primary aim of the study was to ascertain the contribution
of prenatal sex determination and selective abortion, as measured
by previous birth sex, to the observed sex ratio. The authors also
estimated missing female births contributing to the total missing
women in India. The sample was obtained from 6671 (4436 rural
and 2235 urban) SRS units covering 6 million people residing in 1.1
million households. The sample represented 35 states and Union
Territories of India except Jammu and Kashmir and rural Nagaland.
The survey of vital events was done by 700 trained supervisors.
Ever married women were interviewed after obtaining informed
consent. The data were collected for approximately 25 births and
9 deaths per SRS unit for the year 1997.

The results are presented using adjusted sex ratio at birth
(ASR) defined as P

f
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f 
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is the proportion of female to

total births along with 99% confidence intervals. Adjusted sex
ratios in reference to birth order and sex of previous siblings were
calculated. A multivariate logistic regression model was used to
compute the odds of a second female child as a dependent
variable. The independent variables used for adjustment were
religion, residence, education of mother and father, age of mother
and father, age at marriage; and state/Union Territory.

Over 100 000 births were analysed. The overall female-to-
male sex ratio at all birth orders was 899. Assuming males and
females to be equally born, approximately 5000 female births
were missing from the study population. The difference between
female and male births increased with increasing birth order. This
phenomenon occurred more often if the previous birth was a
female child (Table I).

Urban sex ratios were lower than rural. The difference was
significant for third-order births if the previous two children were
females (p<0.001).

A significantly lower ASR was noted for mothers with grade
10 or higher education (683; 99% CI: 610–756) than illiterate
mothers (869; 99% CI: 820–917; p<0.001). However, ASRs did
not vary with religion and agricultural land ownership by
households.

All the states (except Assam) had lower differences in ASRs
for second birth order when the previous birth was a female child.
Southern states including Kerala and Tamil Nadu, where female
literacy is high and child mortality is relatively lower, also
showed such skewed ratios in favour of boys.

To account for missing females the researchers collected data
of stillbirths and neonatal births that had occurred. Stillbirths and
neonatal deaths were reported more in boys and failed to account
for the total missing female births in different birth orders.

TABLE I. Adjusted sex ratios according to birth order

Birth order % of total Adjusted 99% CI
births sex ratio

First 29 871 849–893

Second 27
Previous female child 759 731–787
Previous male child 1102 1062–1143

Third 18
Previous both female children 719 675–762
Previous one male, one female 908 866–950
Previous both males 1176 1098–1254

Though not measured directly, the authors concluded that the
most likely explanation for the adverse female-to-male sex ratios
reported at birth was prenatal sex determination followed by
selective abortion. The highest risk for undergoing sex- selective
abortions was for women who already had one or more female child.

The authors calculated a conservative estimate of 0.5 million
missing female births annually in India due to prenatal sex
determination and abortion. The extrapolations were done for
2 decades. They believe that 10 million missing female births could
be explained by sex-selective abortions in view of the use of
ultrasound technology. The authors felt that such practices are
likely to continue in the near future.

COMMENT
The sex ratio in India is defined as the number of females per
1000 males in a population.1 Internationally, the sex ratio is
defined as the number of males per 1000 females.2 It is an
index of male–female (im)balance in a population. The title of
the article is framed incorrectly as the ratio is primarily female
to male which is low, rather than male to female.

According to the 2001 Census, the sex ratio for India was
933 females per 1000 males; a marginal decadal increase from
the sex ratio of 927 in 1991.3 The sex ratio in India has largely
been adverse for females since the 1901 Census when its
recording began. Marginal increases have been rare. Prior to
2001, a slight increase was observed in 1981 (934) from the
figure in 1971 (931). With an increase in gross numbers in the
population, the deficit of women has risen from about 3.5

million in 1901 to 35 million in 2001. Though slight increases
have been noted when all age groups have been included,
the child sex ratio (in the age group 0–6 years) has
continuously been on the decline. The child sex ratio in 2001
was 927 as compared to 945 in 1991 and 962 in 1981. The ratio
is declining in both rural and urban areas. This sex ratio is
affected primarily by trends in fertility, mortality and sex ratio
at birth. The present study documents sex ratios at birth and
the possible role of prenatal sex determination. Indirect
evidence on the role of prenatal sex determination and sex-
selective abortion has been explored by ruling out other
factors influencing sex ratio at birth.

The Indian literature describes traditional prenatal sex
determination practices on the basis of physical changes, time
of conception and food preferences.4 Modern technology has
been harnessed in recent years; initially it was amniocentesis
and at present non-invasive procedures such as ultrasound
for sex determination.5 The use of ultrasound procedures is
largely determined by birth order and sex of the previous
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child as shown in this study. The ratios become unfavourable
for females when the birth order is more than one and the
previous child is female.

In a secondary data analysis of the 1992–93 National Family
Health Survey (NFHS)-1, the sex ratio at birth in Punjab was
909, 893 and 820 for second-, third- and fourth-order births.
The corresponding ratios noted for different birth orders in
1998–99 (NFHS-2) were 800, 807 and 769,6 an indication that
the problem is getting worse with the passage of time. An
inverse relationship of sex ratio with birth order was documented
from Haryana in 2001. This is probably an indication of a more
evolved consumer who had more confidence in the technology
and used it more rationally.7 This study also highlights that the
first-order birth itself witnessed sex selection. In a study
conducted in Punjab, prenatal sex determination was reported
for 9.1% of infants, especially if the family already had
daughters and a high monthly income.8 Awareness of ultrasound
as a technique for prenatal sex determination is high in the
general population. In a community-based study in Delhi, over
70% of respondents knew that the sex of a baby can be
determined during pregnancy and most of them said it could be
done by ultrasound.9 There is also evidence that sex-selective
abortions have increased dramatically in India.10

Unfavourable sex ratios for females have largely been the
result of a preference for a son by Indian families,11,12 especially
in Northwest India.13 Anthropologists have described the north–
south divide where southern Indian society was considered
more female-friendly. The discriminatory attitudes in northern
India are manifested by practices such as female infanticide,
neglect in terms of healthcare and food allocation and, more
recently, as female foeticide.14 According to the 2001 Census
the worst child sex ratios have been noted in Punjab (798),
Haryana (819), Delhi (868), Gujarat (883), Himachal Pradesh
(896), Uttaranchal (908) and Rajasthan (909). This study also
reports similar findings with respect to sex ratios at birth. This
contiguous belt of states has been reported to have widespread
advertisements for sex determination tests and for induced
abortion, even in rural areas. The facilities for performing them
are also readily available.15 Another cause for worry noted by
this study is that even the southern states have skewed ratios at
birth and the practice of sex determination is probably
flourishing nationwide.

In the present analysis, sex ratios at birth did not vary
significantly by religion, although Sikhs have the most gender-
biased child sex ratio (786 according to the 2001 Census)
followed by Jains (870). Muslims showed a relatively favourable
female child sex ratio of 950.

The role of education in improving sex ratios is dubious.
Mothers who had a higher educational status had more gender
preferences. Education and higher per capita income has actually
empowered couples to access newer technology to practise
sex-selective foeticide.

In India the use of ultrasound for sex determination started
in the late 1970s. It has been estimated that between 1978 and
1983 nearly 78 000 female foetuses identified through prenatal
sex determination were aborted in India.16 The authors have
used a time-frame of 2 decades to calculate females missing
due to prenatal sex determination. The extrapolated figure of
10 million might be on the higher side. The uptake of ultrasound
might have started slowly and peaked at the time of the
study.

Analysis with a nationally representative sample is needed

to draw valid conclusions regarding lower sex ratios. This
article reiterates the fact that the practice of sex determination
could explain missing females at birth, though indirectly. It is
difficult to demonstrate its role directly owing to the sensitive
nature of the issue. The Government of India, through the Pre
Natal Diagnostic Technique (PNDT) Act, 1994 with a recent
amendment has banned prenatal sex determination.17 Its
effectiveness could be assessed if a study is conducted in the
next 5 years to determine and compare the sex ratio at birth.
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