
Introduction
The sex ratio at birth, juvenile sex ratio and population sex 
ratio are remarkably constant in absence of manipulation. 
Ratio at birth is defined as the number of female live births 
per 1000 male live births. The ideal sex ratio in absence 
of adverse factors is 950 female births/1000 male births. 
The tradition of son preference, however, has distorted sex 
ratios in large parts of the world. Son preference is man-
ifested prenatally through sex selective abortions and is 
evident when sex ratio at birth is examined. Sex discrimi-
nation after birth is evident when sex specific infant mor-
tality is examined. The ratio is most distorted in the states 
of the northern Gangetic Plain, such as Punjab. Haryana 
remains the direst of all, with only 830 girls per 1000 boys 
(Daman and Diu 618). It is worrying that certain places 
that did not discriminate in favour of sons, such as the 
poorer central and north-eastern states, have begun to do 
so. The new census showed a worsening sex ratio in all but 
eight of India’s 35 states and territories (though those eight 
include some of the most extreme examples, for instance, 
Punjab). 
The fears about India’s sex ratio are not merely of the harm 
that today’s level will cause when children become adults. 
People also worry that the ratio will get even worse, de-
teriorating towards Chinese levels (which are even more 
extreme: on a comparable basis, China’s sex ratio at birth 
is about 833). The national average is worsening; thanks 
to states which once were more neutral with regard to sex, 
such as Tamil Nadu and Orissa.
There has been increasing international news coverage of 

the excess of young boys in India resulting from the abor-
tion of female fetuses (1). The strong preference for sons 
is especially evident in some Indian states, but the practice 
of sex-selective abortion to ensure a male child has been 
documented in many parts of India and among Indians 
living abroad. Sex-selective abortion has been primarily 
used by wealthier Indians who can afford the ultrasound 
fee of 500 rupees ($US 12) to determine the sex of a fetus. 
The increasing availability of ultrasound has been linked 
to the sharp rise in the ratio of male births to female births 
in some parts of India in recent decades. Female infanti-
cide is still practiced in some parts of our country.
Tamil Nadu has shown remarkable decline in birth rate 
and in infant mortality with consequent reduction in av-
erage family size. It is normally expected that increasing 
survival and smaller families will lead to reduction in the 
sex specific differential mortality and in the sex based dis-
crimination. Paradoxically, it has been seen in some soci-
eties that increasing survival and lower mortality exagger-
ate the pre-existing male-female differential mortality. We 
examined the data collected by The Health information 
system of the Community Health and Development Pro-
gram of CMC Vellore to see the sex ratio at birth and the 
sex specific infant and perinatal mortality rate. 

Materials and Methods 
The Community Health department of the Christian 
Medical College through its Community Health and De-
velopment (CHAD) Program has been delivering health 
care services to the entire Kaniyambadi block since 1982. 
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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A detailed demographic surveillance system (DSS) has 
been operational in this block since 1986. The Kaniyam-
badi block, the CHAD Program and the DSS is described 
in detail elsewhere. Data regarding the sex of live births 
and sex wise infant and perinatal mortality was extracted 
from the DSS and analyzed to provide estimates of sex ra-
tio at birth, juvenile sex ratio and sex specific infant and 
perinatal mortality. 

Results
The sex ratio at birth was examined in 5 year periods. The 
point estimates of the sex ratio at birth were unfavourable 
in the time period 1986-1990, 1991-1995 and 2011-2014. 
The sex ratio was favourable for girls in the time period 
1996-2000, 2001-2005 and 2006-2110 (Table 1). The un-
favourable sex ratio at birth in the earlier period (1986-

1995) could have been attributed to the practice of wrong-
ly identifying very early neonatal deaths as still births. It 
is a matter of concern that the sex ratio in 2011-2114 has 
reversed from a favourable to an unfavourable sex ratio.
The period 1986-2013 has shown a decline in infant mor-
tality rate (IMR) from 67.4/1000 live births in 1986 to 16. 
3/1000 live births in 2013 (Table 2). The crude birth rate 
(CBR) has declined from 22.1/1000 population in 1986 to 
13.1/1000 population in 2013. However, the juvenile sex 
ratio has remained constant at around 940/1000 males 
(Table 3). 
The sex ratio at birth was examined by birth order. The sex 
ratio at birth for the first child was 845 females/1000 males. 
This may indicate a son preference for the first child. The 
second pregnancy was not unfavourable. All subsequent 
pregnancies showed an adverse sex ratio (Table 4). The sex 

Table 1. Sex Ratio at Birth- Kaniyambadi Bock 1986-2013

Year No. of Male Births No. of Female Births Sex Ratio (Female Live Births/1000 Male Live Births )
1986-1990 4960 4559 919 Less than ideal
1991-1995 4760 4457 936 Ideal
1996-2000 4408 4192 950 Ideal
2001-2005 4124 4057 984 Ideal
2006-2010 3730 3547 951 Ideal
2011-2014 2646 2408 910 Less than ideal 

*Ideal sex ratio Greater than 950 females per 1000 males.

Table 2. Sex Specific Infant and Perinatal Mortality-Kaniyambadi Block 1986-2013

Year
Male Female

IMR PMR Neonatal Post-neonatal IMR PMR Neonatal Post-neonatal
1986 62.2 55.4 33.6 28.5 79.4 64.4 47.4 32
1987 56.3 45.3 34.2 22.1 65 38.3 33.1 31.9
1988 61.1 52 35.5 25.6 63.2 54.2 36.4 26.8
1989 53.4 54.7 30.2 23.2 47.1 45.8 25.1 22
1990 48.8 46.9 31.9 16.9 53 34.2 27.5 25.5
1991 50.3 40.9 26.6 23.7 53 35.6 25.4 27.6
1992 46.3 41.4 31.2 15.1 44.1 30.2 18.7 25.3
1993 43.7 55.7 26.5 17.3 39.3 38.4 25.1 14.2
1994 39.4 37.8 25.6 13.8 40.2 40.5 25.3 14.9
1995 29.8 38.8 17.7 12.2 43.1 37.8 28 15.2
1996 43.2 50.4 31 12.2 54.2 52.6 30.6 23.6
1997 43.3 44.4 34.4 8.9 33.4 33.9 21 12.4
1998 33.5 39.9 24 9.6 39.8 33 23.6 16.2
1999 24.3 37.3 17.4 6.9 38 44.1 27.3 10.7
2000 29.8 38.8 22.1 7.7 39.4 39.6 25.9 13.5
2001 40.5 35.3 23.1 17.4 34.3 29.4 20.6 13.7
2002 29.2 38.3 20.7 8.5 33.8 32 19.5 14.3
2003 36.9 24.3 16 20.9 41 39 26.4 14.5
2004 38.3 32.7 26.8 11.5 34.8 38.1 20.9 13.9
2005 27 30.3 14.2 12.9 31.5 44.4 20 11.4
2006 31.5 37.8 20 11.4 24.6 36.1 15.4 9.2
2007 21.8 37.3 16.4 5.5 27.6 29.8 22.1 5.5
2008 33.2 41.9 22.1 11.1 17.4 28.3 13 4.3
2009 26.3 39.3 21.3 5 12.1 21.2 9.4 2.7
2010 33.4 35.5 27 6.4 21.7 17.4 9.5 12.2
2011 24.2 37.4 20.4 3.8 12.3 22.8 6.8 5.5
2012 21.3 35.5 18.8 2.5 29.7 30.6 21.2 8.5
2013 20.8 25.6 14.3 6.5 11.4 19.6 9.9 1.4

Abbreviations: IMR, infant mortality rate; PMR, perinatal mortality rate.
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ratio at birth of all subsequent pregnancies was examined 
based on the sex of the first child. If the first child was a 
male, the sex ratio was favourable for girls in all the subse-
quent pregnancies. If the first child was a girl, the sex ratio 
was favourable for girls only for the second pregnancy but 
was unfavourable later (Table 5). The sex ratio at birth was 
examined for subsequent pregnancies based on the sex of 
the first two children. If both were males the sex ratio was 
favourable for girls. If the first child was male and second 
female, then the sex ratio was favourable for girls in the 
third pregnancy but not thereafter. If the first was a girl 
and second a boy, the sex ratio was unfavourable for girls. 
This trend was further accentuated if both children were 
girls (Table 6). The sex-specific infant and perinatal mor-
tality was examined for the period 1986-2013. There was 
no consistent pattern of sex specific differences in infant 
and perinatal mortality (Figure 1).

Discussion 
The juvenile sex ratio has been the focus of attention pri-
marily as an indicator of female infanticide. In this study 
the infant mortality rate, perinatal mortality rate and birth 
rate have shown an impressive decline. This has unfortu-
nately also been accompanied by a worsening of sex ratio. 
This could be possibly being due to the widespread use of 
ultrasound scans during pregnancy as a sex determination 

tool and subsequent sex selective abortions and feticide. 
However, a ‘lower than normal’ female sex ratio at birth 
is not always the result of sex-selective abortion of the fe-
male foetus. There are many factors that can cause a de-
cline in sex ratio at birth, of which sex-selective abortion 
of the female foetus is only one. 
Several other hypotheses have been put forward and ex-
amined to explain the reasons for a decline in the male 
sex ratio at birth. These include psychological stress in the 
mother, especially in the first trimester of pregnancy (1-
3), exposure to occupational and reproductive hazards by 
men (4), economic collapse (5) and conflicts or war (6). 
In India, the female-to-male ratio at birth had shown a 
decrease much before the advent of modern technologies 
of sex determination. Sex ratio at birth (SRB) decreased 
from 934.6 females per 1000 males during 1901-1910, to 
909 females per 1000 males in 1940-1946 in all the major 
provinces of British India except Bombay and Assam (7). 
This was because of deterioration in the completeness of 
vital registration data in British India.
Increase in male births is an important factor contributing 
to the decrease in female sex ratio at birth. India’s demo-
graphic transition has given rise to a number of changes 
all of which have the effect of increasing the number of 
male births.
Biologically more male foetal losses are likely through 
miscarriage or stillbirth. Advances in healthcare which 
bring about a decline in these rates will contribute to a 
slight increase in the proportion of male births. This is 
corroborated by data from NFHS-1 and NFHS-2. These 
show that the sex ratio at birth has a higher proportion 
of males for women who have had trained attendance at 
delivery (8).
Evidence from many studies based on large data sets 
shows that, biologically, there are more males than females 
among first births. The proportion of male births declines 
with each subsequent birth (9,10). This means that when 
couples limit their family size, and therefore fewer chil-
dren of higher order are born, the proportion of male 
births will increase.
In societies with a high preference for sons, the adop-
tion of a small family norm often leads to couples stop-
ping childbearing as soon as they beget one or two male 
children. Because there are relatively more male first and 
second births, the proportion of male births in the popula-

Table 3. Juvenile Sex Ratio/1000 Males (0-6)

Year Juvenile Sex Ratio
2005 934
2010 948
2013 939

Table 4. Sex Ratio by Number of Living Children 

Birth Order  No. of Pregnancies Sex Ratio at Birth 
1 1879 845
2 1828 995
3 559 803
4 80 568
5 13 444
6 6 500
7 1 0

Table 5. Sex Ratio at Birth Based on Sex of First Child

Sex of first child
Birth order

2 3 4 5
Male 968 1009 1090 333
Female 1028 694 425 500

Table 6. Sex Ratio at Birth Based on Sex of First Two Children

3 4 5
Male, male 928 2250 1000
Male, female 1098 428
Female, male 758 714 500
Female, female 659 363 500

Figure 1. Male and Female Differential in Infant, Neonatal and 
Postnatal Mortality.
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tion may increase to some extent as a result of this.
Biologically, shorter birth intervals are associated with a 
higher proportion of male births (11). When couples de-
cide to start childbearing soon after marriage and have 
children in quick succession and then adopt a permanent 
method of contraception, this is likely to have an influence 
on the proportion of male births in the population.
Many studies report that males are more frequently con-
ceived at the beginning and at the end of the menstrual 
cycle (12,13). In other words, if couples practise ‘natural’ 
family planning and avoid intercourse during the most 
fertile period of the menstrual cycle -the middle of the 
menstrual cycle-the probability of a male child being con-
ceived increases (14,15).

Conclusion
The study has indicated that the sex of the pre-existing 
child is a powerful predictor of the sex of subsequent 
children. A pre-existing girl child may encourage sex se-
lection in subsequent pregnancies. This has occurred in 
milieu where the small family is the norm and there are 
no obvious differences in infant and perinatal mortality 
based on sex. This study has shown that son preference is 
still an influence in our community. The role of modern 
technology in ensuring an unfavourable sex ratio for girls 
needs to be examined and introspected on before evolving 
strategies to address this adverse event. 
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