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Declining sex ratio: Role of society, technology and government regulation
in Faridabad district, Haryana
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INTRODUCTION
Universally, people are curious to know the sex of their unborn
child. In many cases, this curiosity is linked with the desire to have
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a male child. In India, this bias occurs because sons bring income,
honour, continue the family tree, provide security for their parents
in old age and perform religious rites at the time of death.1 In
northern India, prenatal sex determination is a traditional practice
that existed before the introduction of ultrasound and other repro-
ductive technologies. However, sex selective abortion of female
foetuses (female foeticide) increased as a result of greater confi-
dence in the accuracy of the new technology and the privacy that
such clinics offered.2 Ultrasound has been freely used to determine
the sex of the unborn child based on an accuracy of 90% for male
and 100% for female foetuses.3

In 1992, in response to lobbying by many advocacy groups, the
Indian government initiated the regulation of the use of prenatal
diagnostic techniques. The Prenatal Diagnostic Techniques
(PNDT) Act was passed in 1994 (implemented from 1.1.1996)
prohibiting any ‘unregistered genetic counseling center or clinic
from conducting any prenatal sex determination procedure’.4 A
direct consequence was a sudden increase in the cost of prenatal
sex determination tests and the removal of clinics from visible
urban areas to rural or urbanizing communities where government
regulation was likely to be weak.

The practice of female foeticide continues in India and corrobo-
rative evidence for its occurrence is shown by the census and other
such surveys. The 2001 Census shows that although the sex ratio
in the population increased from 927 females per 1000 males in
1991 to 933 females per 1000 males in 2001, there is a continuing
decline in the sex ratio in the 0–6 years age group, from 945 in
1991 to 927 in 2001.5 Most demographers believe that female
foeticide is an important factor that contributes to this imbalance.6

In Haryana (northern India) there has been a precipitous decline in
the sex ratio in the 0–6 years age group, from 879 to 820 during the
same period.5 A comparison of the sex ratio at birth for the period
1996–98 (818) with the period 1992–95 (903), by the National
Family Health Survey, Haryana, suggests that sex selective abor-
tion has increased in the post-1995 period, despite the PNDT Act,
1994.7

Most studies in the past have focused on only a few aspects of
the issue of female foeticide, i.e. demographic, social or techno-
logical.1,8 Therefore, we decided to study the practice of female
foeticide more comprehensively in Ballabgarh, Faridabad district,
Haryana. We looked at the annual sex ratio at birth for the past 10
years in the area and correlated it with the awareness, availability
and assessment of ultrasound use.

Conceptual framework
Social issues, technology and legislative regulation influence the
practice of female foeticide. Therefore, we decided to study this
issue comprehensively by looking at all these aspects (Table I).
The conceptual framework for this study is described below.
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We believe that the foremost factor leading to female foeticide
is a ‘felt need’ for a male child. However, this does not translate
into female foeticide unless aided by appropriate technology, such
as ultrasound for sex determination. Various factors then affect the
actual occurrence of female foeticide such as knowledge of the
people about the technology, government regulation of the use of
the technology, professional code of conduct on the appropriate
use of technology, social sanctions and ethical values about the
practice of female foeticide. Promulgation and proper implemen-
tation of legislation is important for its effectiveness. Acceptabil-
ity, accessibility and affordability of technology are relative issues
dependent on how strongly people, especially the likely users, feel
their investment would be ‘worthwhile’.

Hypothesis

We made a few hypotheses before the study, to guide data
collection and analysis:

1. A sex ratio at birth that is less than what can be explained by
biological variation (100 females for 105 males) indirectly
implies the occurrence of female foeticide, and a decline in the
sex ratio at birth from one year to another indicates an increase
in this practice.

2. A more adverse sex ratio of births among couples already having
children is another indirect evidence of female foeticide.

3. To assess the role of technology in contributing to female
foeticide, the number of ultrasound machines available in a
region should correspond to the practice of female foeticide
(the more the number of machines, the higher the rate of female
foeticide).

4. The occurrence of female foeticide requires an awareness of the
available technology among the community, as well as its
social acceptance.

5. Proper promulgation and implementation of government regu-
lation on sex determination techniques (PNDT Act) should
lead to a decrease in the practice of female foeticide.

METHODS
This study was conducted at the Comprehensive Rural Health
Services Project (CRHSP), Ballabgarh (district Faridabad) in
northern India. This project is run by the All India Institute of
Medical Sciences, New Delhi in collaboration with the State
Government of Haryana. The healthcare in these villages is
provided along the national pattern. At present, there are two
primary health centres (PHCs), each catering to a population of
about 39 000 people. Each PHC has 5 subcentres, staffed by a
male and female multipurpose worker. Registration of births is a
part of the job responsibility of the male worker. Births are
registered during domiciliary visits. As per the records as well as

field verifications by supervisors and medical officers, the antenatal
registration in the study area is around 95%. In addition to
continuous collection of demographic information, the male work-
ers also conduct a yearly census. Information in about 20% of the
randomly selected households is cross-checked for completeness
and accuracy by the health assistant and in another 5% of the
households by the medical officer-in-charge of the PHCs.9 All
demographic data of the community are entered on a monthly
basis through the Data Management System (introduced in 1987)
into an electronic database.10 The project also runs a secondary-
level hospital and there is an antenatal clinic run thrice a week.

Consequent to the implementation of the PNDT Act in 1996,
all the owners of ultrasound machines were asked to register
themselves with the district health authorities.4 We obtained the
data on the number of ultrasound machines in the region from the
district health authorities of Faridabad.

To explore the social issues, we interviewed two groups of
women—grandmothers (n=79) in 3 villages (reproductive health
decision-makers) and the first 81 pregnant women coming to the
antenatal clinic of the CRHSP hospital at Ballabgarh. A single
person interviewed them using a pre-tested, close-ended inter-
view schedule. The questions referred to the practice in the
neighbourhood and only one question was asked as to whether
they themselves had prior knowledge of the sex of their grand-
children/children in the past. Furthermore, to make the (grand)
mothers comfortable and more open, the initial questions were
about traditional methods of sex determination they themselves
had used. Thus, a convenient sample of 160 women, representing
different age groups and different areas, were interviewed.

RESULTS
The data on sex ratio at birth are shown in Table II and Fig. 1. They
have been grouped in 2-year periods to smoothen the distribution.
It is evident that the number of females born per 1000 males was
much less than the biological ratio for each 2-year period from
1990 to 2001. Also, the sex ratio at birth showed a decline for each
2-year period from 1990–91 to 2000–01 (except in the year 1998–
99 when the sex ratio at birth increased). The sharpest decline was
of about 22 points in the year 1996–97. The proportion of couples
accepting a permanent method of contraception after having a
male child at last childbirth was consistently around 70% through-
out the study period.

We assessed the sex ratio by birth order at 5-year intervals
(1991, 1996 and 2001) (Fig. 2 and Table III). In 1991 the sex ratio
did not change markedly for any birth order. In 1996, the sex ratio

TABLE I. Factors that determine the practice of female foeticide
(conceptual framework)

Domain Main factors Issues affecting the factors

Social ‘Felt need’ for male child Social sanctions
Ethical values

Technology Availability of a desired Awareness
technology Acceptability

Accessibility
Affordability

Regulation Legislation Promulgation
Professional conduct code Implementation

Monitoring

TABLE II. Sex ratio at birth in 28 villages of the Comprehensive
Rural Health Services Project, Ballabgarh during the study
period

Year of birth Total births Sex ratio

1990 2112 878
1991 2050 884
1992 2103 925
1993 1987 817
1994 2119 835
1995 2236 883
1996 2213 790
1997 2240 886
1998 2330 869
1999 2223 814
2000 2321 833
2001 2073 832
2002 1994 858
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the household advanced from illiterate (850) to up to the tenth
grade (858) but increased to 876 if educated further. On the other
hand, the sex ratio was the highest (887) when the mothers had
studied up to the primary level and decreased to 818 if they had
studied up to between the sixth and tenth grades, and became less
(765) if they had studied beyond the tenth grade.

Although 100 ultrasound machines were registered with the
health authorities, only 62 buyers had provided information on the
year of purchase. The data revealed that over the years, the number
of ultrasound centres had increased from 1 in 1987 to 100 in 2001.
This shows that the availability of technology had increased
considerably during the study period corresponding to a decrease
in the sex ratio. We then looked at the effect of regulation of the use
of ultrasound machines on the sex ratio.

The PNDT Act was passed in 1994 but implemented in 1996.
Since the duration of pregnancy is 9 months and abortions are
usually done in the first trimester, there would be a time lag of
about 1 year between the regulation of ultrasound use and its
effect. The period during which the law was passed and enacted
(1994–96) saw a continuation of the practice but in the succeeding
year of its implementation (1997) the sex ratio increased (Fig 1).
However, this was followed by a decline again, indicating prob-
ably weak implementation. In 1999, the Act was zealously imple-
mented and Faridabad became the district with the highest cases
registered against medical practitioners under the PNDT Act.
That year showed an increase in the sex ratio.

Our direct interviews with the two groups of women (grand-
mothers and pregnant women) revealed that almost all of them
(95%) knew of methods to predict the sex of the foetus and it was
ultrasound (99.5%) according to them (Table IV). Awareness
about the availability of these machines was more among grand-
mothers (59.5%) than among pregnant women (42%; p=0.02).
Also, grandmothers appeared to be more aware of the sex of their
unborn grandchildren than the expecting mothers. However, this
could be because the grandmothers would have had more oppor-
tunities of determining the sex of the unborn child because of a
large number of grandchildren. In contrast, many of the pregnant
women would be in their first or second pregnancy. About 60% of
both the groups of women admitted that pregnant women in the

FIG.1 Sex ratio in the study area during 1990–2002 and its
relation to ultrasound use and regulation

FIG. 2 Sex ratio by birth order in the study area

TABLE IV. Results of the survey among women about the practice
of sex determination

Question Respondents answering yes (%)

Grandmothers Pregnant women
in village attending antenatal
(n=79) clinic (n=81)

Do you know of any modern 76 (96.2) 76 (93.8)
methods to predict the sex of
the foetus in pregnant women?

If yes, what are the methods? 75 (94.9) 76 (93.8)
(answered as ultrasound)

Are you aware where this 47 (59.5) 34 (42.0)
service is available?

Did you know the sex of 13 (16.5) 1 (1.2)
your grandchild/child
during pregnancy?

Do pregnant women in the 47 (59.5) 50 (61.7)
village try to know the sex
of their foetus?

Do you think such a practice 28 (35.4) 33 (40.7)
is wrong?

Do women abort if a particular 46 (58.2) 36 (44.4)
sex is not wanted?

TABLE III. Sex ratio by birth order, at 5-year intervals

Birth order 1991 1996 2001

Total births Sex ratio Total births Sex ratio Total births Sex ratio

1 586 866 604 761 584 960
2 508 946 585 762 593 964
3 441 861 486 827 451 695
>4 519 867 549 795 419 656
Total 2054 884 2224 785 2047 829

was low in first- and second-order births (761, 762) and then
increased for the third- and higher-order births (827, 795). In
2001, the sex ratio was markedly low for the third- and higher-
order births (695, 656). We had hypothesized that as the birth
order increased, the sex ratio would worsen. This was clearly seen
in 2001 but not so earlier. An improving sex ratio of the first two
birth orders with a decreasing sex ratio in subsequent birth orders
for 2001 probably indicate a more ‘evolved’ consumer who has
confidence in the technology and uses it more rationally.

We examined the social determinants by calculating the sex
ratio by caste and education of the mother and head of the
household. The sex ratio was highest among the scheduled castes
(878) and least among the other castes (809). Among the high
castes (Brahmin, Jat and Rajput), the sex ratio was 839. It
remained more or less the same whether education of the head of

Year
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village/neighbourhood find out the sex of their foetus and about
50% said that women undergo abortion if a particular sex is not
wanted. Only 35% of the grandmothers and 41% of the pregnant
women considered the practice of female foeticide wrong. Others
either thought this practice was acceptable or were ambivalent.

DISCUSSION
To measure the extent of the practice of female foeticide, sex ratio
has been used as an indicator in different studies in various
regions.1,8 The census and NFHS surveys are done after large time
intervals and fail to capture the ongoing changes occurring in the
community. However, our study population has been under con-
tinuous demographic surveillance for many years and provides
good quality data on an annual basis. The persons collecting the
data are well known to the community, having served the popula-
tion for many years and thus, the data are likely to be valid. As the
antenatal registration coverage is more than 95%, selective non-
reporting of female births is unlikely.

Our study showed that the sex ratio at birth, for each 2-year
period from 1990 to 2002, is much less than can be explained by
biological variation. During this period, there has been a decline
in the number of females born per 1000 males except for an
increase in 1998–99 and 2002. This suggests that female foeti-
cide has been present in this region from 1991. We did not study
the reasons for a lower sex ratio before ultrasound became easily
available but it could be due to under-reporting of female births
followed by infanticide. The Sample Registration System data
for India also shows that the 3-year moving average of sex ratio
at birth has shown an upward trend since 1994–96.5 The increase
in female foeticide in the past 5 years can be attributed to a
marked increase in the number of clinics and nursing homes after
1994–95 offering the facility of ultrasound in the region. The
increase in sex ratio in 1998–99 and 2002 suggests that govern-
ment regulation did provide some deterrent to the practice of
female foeticide.

Our data showed that the sex ratio was inversely correlated
with the mother’s education—higher the education, lower the sex
ratio. It also showed that the population from the lower castes had
a higher sex ratio compared to others. The reasons for these
findings are not clear. Probably, better educated people and those
belonging to a higher caste are more likely to be aware of the
technology and its availability, and can afford its use.

When a technology is introduced, people generally tend to use
it indiscriminately. In our region too, when the facilities for sex
determination increased (1994–95), people started misusing these,
including for first-order births. The net result was a steep fall in the
sex ratio in almost all birth orders. In later years, people started
using these facilities more discriminately, i.e. mainly those fami-
lies who had had female children earlier and now wanted a male
child. A study in northern India showed that of all the people who
use sex determination techniques, only 2% use it for first-born
boys compared with 18% with a single older girl child and 63%
with more than one girl child.9

The findings of the interviews suggest that sex preference is
indeed a ‘felt need’ among the people and they have adequate
knowledge about the use of ultrasound in sex determination.
About three-fifths of the women try to use this facility to know the
sex of their unborn child and a majority of them undergo an
abortion if a particular sex is not wanted. Other studies have also
indicated that ultrasound is widely used for sex determination,3,11–13

and pregnant women who know that their foetus is a female
actually abort it in a majority of instances.13,14 Societal pressure for

a male child, as measured through grandmothers’ perspective,
seems to be present. In this study, only two-fifths of women
considered the practice of female foeticide wrong. It seems to be
acceptable to the community and there are people who consider
such a practice correct on the grounds that it contributes to
population control (it prevents the families from having a number
of unwanted female children in an attempt to have a male child).
They believe it also raises the status of women in society by
decreasing unwanted women.8,14–16 However, a historical account
of the Jat community in Haryana and anthropological evidence
have suggested that a scarcity of women is associated with a lower
social status of women.17

We did not directly assess the practice of sex determination
using ultrasound among the members of the medical profession as
we felt that it would not have revealed the actual practice. Our data
show that strict implementation of the regulation does help in
curbing this practice, but we know from our experience that it is
impossible for the government to do so in perpetuity. Even in
Faridabad, the implementation of the PNDT Act slowed down in
subsequent years. Technological advances are impossible to con-
trol. In fact, there is already a debate about the ethical issues
related to technology for pre-conception gender selection and a
ban on such technology has been suggested.18 Such a blanket ban
is controversial and also raises ethical issues as such technology
may be useful for parents with genetic disorders. The control of
technology can be done only at the level of the provider (the
medical fraternity), which should regulate its use at a professional
level. The medical profession needs to resolve to not indulge in a
practice that is deleterious to the society.

The only long term solution lies in changing the mindset of the
community. The government is making efforts in this direction
through the mass media. Religious leaders are also being used for
disseminating messages condemning female foeticide.19 How-
ever, the effectiveness of these measures in changing the mindset
of the people is difficult to foretell.

In conclusion, female foeticide is a ‘felt need’ of the people in
our study region and there is social pressure and acceptability of
the practice. The technology of sex selective abortion is widely
available, despite a ban by the government, and the likely users
have adequate knowledge about its use. Government control has
had limited success in curbing this practice. These facts suggest
that as long as there is a ‘demand’, the technology would continue
to be ‘supplied’.
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