January-April, 2016/Vol 36/Issue 1

Original Article



Aryal S1, Kalakheti B2

1

Dr. Shreyashi Aryal, Lecturer, Department of

Obstetrics and Gynaecology, 2Dr. Balkrishna
Kalakheti, Associate Professor, Department of

Abstract
Introduction: Sex ratio at birth remains unchanged in absence
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is seen in Asian population attributable to various reasons,
foremost being abortions. The decreasing number of female
population is a form of gender discrimination and has serious
implications for both sexes in the future. The purpose of this
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deliveries at Lumbini Medical College Teaching Hospital,
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2008 to 31st December 2015 was carried out. Sex ratio at
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birth was calculated and its relationship with maternal age,
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birth order and number of previous abortions was analyzed.
Results:

The total number of live-births during the study

period was 9394 consisting of 5008 male and 4350 female
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with an overall sex ratio at birth of 112.6. Every year, there was
an increasing trend in total number of live births and sex ratio
at birth. The number of male births increased with increase
in parity but there was no statistical difference seen between
maternal age, parity and number of abortions for male and
female births. Conclusion: The sex ratio at birth in hospital
deliveries is unbalanced with inclination towards male, more
so in women with high parity. Additional research exploring the
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reason for increase in male births is needed, so that potential
programs which can reverse this trend can be implemented.
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S

ex ratio at birth (SRB) is defined as number of male live births
for every 100 female births1. Under biological norms, birth ratio
worldwide ranges from 102 to 106 boys born for every 100 girls and in
absence of human intervention, it remains the same without changing
even over a century2. Studies in Asian population, however, show a
dynamic change with a skewing towards male3,4,5. Increased SRB
is seen after 2005 which has been linked most commonly with sex
selective abortions.
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The imbalance in SRB, also known as demographic
masculinization, is affected by various factors like birth
order, race, socioeconomic condition, religion, maternal
age and literacy level, sex of the previous child,
and stopping-rule behavior apart from sex selective
abortions4,6,7,8,9.

and information on each woman’s age, parity and the
number of abortions were recorded.
Stillbirths were excluded in the analysis in
agreement with the definition of sex ratio at birth as was
ambiguous genitalia. Sex ratio at birth was computed
using the formula M/F x 100 (where ‘M’ is number of
male births and ‘F’ is number of female births.). Statistical
analysis was performed using the statistical package for
social sciences (SPSS, version 20.0). Pearson’s chisquare test was used in ascertaining the correlation
between variables with p-value set at < 0.05.

Nepal legalized abortion in the year 2002. Although
sex-selective abortion is prohibited by law, data shows
its prevalence in different districts and this can be taken
as one of the factors affecting SRB10. Nepalese society
being a patriarchal society with a dominant number of
Hindu households, the preference for a male child is
high11. From performing funeral rights to continuing family
name and supporting the family, males are considered
an asset and females a liability. SRB in Nepal is slowly
on the rise from 103 in 2001 to 104 and 105 in 2006 and
2011, respectively12,13,14.

Results
There were a total of 9394 deliveries over the study
period. There were 38 stillbirths which were excluded
and the SRB was calculated for 9356 live births. There
were 5008 (53.5%) male and 4350 (46.4%) female live
births indicating overall sex ratio at birth of 112.6. The
data shows increasing number of total live births in the
hospital each year and so is the sex ratio.

This unexpected skewing suggests millions of
women are missing from the population and this is
taken as an indicator of gender discrimination. The
change in sex composition has tremendous effects in
the future, for both males and females. While men will
have difficulty finding a partner, women will suffer as a
result of increased rate of gender discrimination and
poor health.

As depicted in Table 1, highest SRB of 115 was
seen in the year 2015 whereas the highest percentage
of male birth was in 2013 and 2015 (53.5%). The mean
age of women at delivery was 23.17+ 2.16 years. Table
2 shows the mean maternal age, parity and abortion
for male and female births. There was no statistical
correlation seen between male births and maternal age
(p-value: 0.217), parity (p-value: 0.623) and number of
abortions (p-value 0.339).

The objectives of this study were to analyse the
trends of SRB over the past eight years and assessing
its relationship with maternal age, birth order and
number of previous abortions.

The sex ratio at birth is highest (132.8) in the birth
order of 4 or more and lowest (110.6) for first order birth
as presented in Table 3. Thus, more the parity, more are
the chances of a male birth.

Materials and Methods
This study was done at Lumbini Medical College
Teaching Hospital (LMCTH), Palpa, Nepal. After ethical
clearance was provided by the hospital, a retrospective
assessment of birth records of all the deliveries at
LMCTH between 1st January 2008 and 31st December
2015 (eight years) was carried out. Sex of the baby

Table 4 depicts the increasing trend in sex ratio
with increasing birth order. This trend is seen more so
from the year 2012 onwards.

Table 1: Total Deliveries and SRB
Year

Total deliveries

Male n(%)

Female n(%)

Sex ratio at birth

2008

179

85 (47.4)

94 (52.6)

90.4

2009

227

104 (45.8)

123 (54.2)

84.5

2010

421

218 (51.7)

203 (48.3)

107.3

2011

1004

533 (53.0)

471 (47.0)

113.1

2012

1299

686 (52.8)

613 (47.2)

111.9

2013

1550

830 (53.5)

720 (46.5)

115.2

2014

2270

1212 (53.3)

1058 (46.7)

114.5

2015

2408

1290 (53.5)

1118 (46.5)

115.3

Total

9358

4958

4400

112.6
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Table 2: Gender distribution by maternal age and birth order.
Mean maternal age

Male births
23.25+4.80

Female births
23.10+4.24

Mean birth order

1.58+0.93

1.55+0.92

Mean number of abortions

0.17+0.47

0.14+0.42

Table 3: SRB in relation to birth order
1st order birth n(%)
5834 (100)
3064 (52.5)
2770 (47.5)
110.6

Total
Male
Female
SRB

2nd order birth n(%)
2412 (100)
1296 (53.7)
1116 (46.3)
116.1

3rd order birth n(%)
779 (100)
418 (53.6)
361 (46.3)
115.7

>4 order birth n(%)
333 (100)
190 (57)
143(43)
132.8

Table 4: SRB in relation to birth order by period of delivery
Year

SRB for 1st order birth

SRB for 2nd order birth

SRB for 3rd order birth

SRB for >4 order birth

2008

94.1

122.2

120.1

140.3

2009

80.2

100.7

95.2

122.3

2010

116.4

114.8

121.5

127.1

2011

111.3

100.2

100.3

130.6

2012

107.5

105.6

111.7

123.5

2013

113.8

117.2

125.9

129.8

2014

117.1

114.1

120.8

122.1

2015

110.3

119.1

121.2

138.2

Discussion
This study, done from data collected over past
eight years, highlighted the decreasing number of
female births amongst hospital deliveries. This finding
was consistent with another study done in a tertiary care
hospital in Kathmandu, from 2003 to 200815. Hospital
based studies done in other Asian cities like Delhi and
Hongkong also showed increasing male birth through
2006-20104,8. The overall sex ratio was unbalanced with
inclination towards male. This study showed that this
trend has also been continuing in this district of western
Nepal.
One of the main reasons for this increased number
of male births could be the preference for sons which
is high in Nepalese families. Sex-selective abortion,
though illegal, is prevalent in many districts of Nepal16.
This compounded by the fact of easy availability of sexdetermining tools, the reason for skewing towards male
would be sex-selective abortion.
Secondly, the increased numbers of male
deliveries in a hospital could be the mothers’ knowledge
beforehand that they were carrying a male baby and
therefore came to the hospital for safe birth; however,
this can be clarified only after comparing this data
with sex ratio among home deliveries and deliveries in
government hospitals.
70

Palpa district has increasing male births with
SRB of 87.16 in 2001 to 91.13 in 201112,14. This study
showed the trend of disappearing daughters continued
in hospital deliveries. Though data on sex selective
abortions in Palpa district was unavailable, being
adjacent to Rupandehi district which has SRB of 132.7,
sex selective abortions could be a plausible reason for
this district as well12.
Data revealed that women are more concerned
about the sex of a child after first birth10. This study also
showed an increase in male birth with the rise in birth
order.
Traditional beliefs combined with declining fertility
of Nepalese women have put significant pressure on
having a male child. This was the reason for higher rate
of sex-selective abortions in multiparas10. Nevertheless,
this study lacked information on assisted reproduction
and prenatal sex determination which could be other
reason for female feticide, particularly in multiparous
women.
In contrast to a ten-year study done in Nigeria17,
this study found no significant relation between maternal
age, mean birth order and sex of the child. Also, there was
no significant relation between the number of abortions
and sex ratio. This clearly suggests that there was
underreporting of sex selective abortions or abortions
J. Nepal Paediatr. Soc.
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in general. Amongst women with history of abortions,
we were unable to differentiate between induced or
spontaneous abortions and weather they were first or
second trimester abortions because of retrospective
nature of this study. Retrieval of that history would be
useful in determining sex selective abortion as the direct
cause of skewing of SRB.

declines after 5 to 10 years of sex selection18, additional
research exploring social, cultural and economic reasons
of decreasing female births in Palpa and surrounding
districts is required as a result potential programs which
can reverse this trend can be implemented.

Consequences of increasing male members have
high implications, especially in a patriarchal society
like Nepal. This study indicated towards a rise in the
pre-existing discrimination, thus we may assume that
participation of women in all aspects of development
will further decrease, which may directly influence the
stability and further development of our country.

There was a changing trend of sex ratio in hospital
deliveries with a skewing towards male birth in 20082015. Notably, no significant relation was found between
maternal age, number of abortions, mean birth order
and sex of the child.

SRB is still within acceptable range in most
districts in Nepal despite prevalence of sex selection.
Considering this and given the fact that SRB only
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