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ABSTRACT
Objectives These were to: (1) produce national and 
subnational estimates of the sex ratio at birth (SRB) and 
number of missing girl births in Nepal and (2) understand 
the socioeconomic correlates of these phenomena.
Design Observational secondary data analysis of (1) 
the 2011 population census of Nepal and (2) the Nepal 
Demographic and Health Survey (DHS) 2006, 2011 and 
2016.
Setting Nepal.
Participants (1) 2 567 963 children age 0–4 in the 2011 
population census and (2) 27 329 births recorded in DHSs.
Primary and secondary outcomes We estimate the SRB, 
and number and proportion of missing girls in the year and 
5 years before the census by district. We also calculate 
conditional sex ratios (the SRB dependant on parity and 
sex of previous children) by province, time, education and 
wealth.
Results We find that 11 districts have significantly 
skewed sex ratios at birth in the 2011 population 
census, with the highest SRBs observed in Arghakhanchi 
(SRB=127) and Bhaktapur (SRB=123). 22 540 girl births 
were missing in the 5 years before the 2011 population 
census. Sex- selective abortion is geographically 
concentrated, especially in the Kathmandu Valley and 
Lumbini Province, with 53% of missing girls found in only 
11 out of 75 districts.
DHS data confirm this, with elevated conditional sex ratios 
observed in Bagmati and Lumbini Provinces; conditional 
sex ratios where previous births were all female also 
became more skewed over time. Skewed sex ratios are 
concentrated among wealthier more educated groups.
Conclusions It is clear that sex selection will persist and 
develop in Nepal unless a coordinated effort is made to 
address both the demand for and supply of this service. 
Policies should be holistic and encompass economic 
and legal gender equity, and strengthen monitoring 
mechanisms to prevent technology misuse, without 
jeopardising the right to safe, free and legal abortion.

INTRODUCTION
Skewed sex ratios at birth (SRBs) have now 
been part of the demographic landscape of 

some Asian and European countries for over 
three decades.1 While the ‘normal’ human 
SRB is around 104–106 boys per 100 girls, 
since the development of ultrasound and 
other prenatal sex- determination technolo-
gies some countries have seen sex ratios well 
in excess of this. Multiple studies have identi-
fied skewed SRBs in China,2 Viet Nam,3 parts 
of Central Asia and Europe,4 as well as regions 
of India.5 6 In the past, skewed SRBs have 
been identified in other countries such as 
South Korea,7 which have since normalised.

There are a number of preconditions, 
which help explain why some countries expe-
rience skewed sex ratios while others do not: 
these were first proposed by Guilmoto in 
terms of a ‘ready, willing and able’ frame-
work.1 The specific preconditions described 
were a persistent preference for sons (ready), 

Strengths and limitations of this study

 ► Across Nepal, the numbers of boys born relative to 
girls are elevated, but we do not know how many 
girls are missing at birth nor district level varia-
tion—a gap in knowledge that this study rectifies.

 ► This study provides the first national and subnation-
al estimates of the total number, and proportion of 
missing girl births in Nepal.

 ► This paper updates previous research that used 
older Demographic and Health Surveys to estimate 
sex ratios at birth and look at sociodemographic cor-
relates of sex ratios at birth.

 ► Census data provide population- level information 
but lacks detail, while Demographic and Health 
Surveys include exceptional levels of detail with rel-
atively small sample sizes.

 ► Sex- selective abortions are measured indirectly 
and rely on comparing the reported age and sex of 
births and young children, which may not always be 
accurate.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-042542 on 16 M

arch 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-4820-0928
http://orcid.org/0000-0002-5818-8283
http://dx.doi.org/10.1136/bmjopen-2020-042542
http://dx.doi.org/10.1136/bmjopen-2020-042542
http://dx.doi.org/10.1136/bmjopen-2020-042542
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-042542&domain=pdf&date_stamp=2021-03-15
http://bmjopen.bmj.com/


2 Channon MD, et al. BMJ Open 2021;11:e042542. doi:10.1136/bmjopen-2020-042542

Open access 

falling fertility rates (willing) and access to prenatal sex 
determination technology (able). In the context of this 
framework, it is little wonder that Nepal may be expe-
riencing increasing numbers of sex- selective abortions 
(SSA).

Son preference has a long history in Nepal, tied to the 
predominantly patrilineal and patrilocal society. In 2010, 
a small- scale ethnographic study in semiurban Nepal by 
Brunson found that young mothers ‘reluctantly admit to 
needing a son’.8 Sons are regarded as economic assets and 
are highly sought after for continuing the family name, 
providing elderly care to parents, bringing a daughter- 
in- law into the family and are integral to performing 
Hindu rituals such as funeral rites.8 Daughters, however, 
are often regarded as an economic burden because of the 
dowry system and the tradition of leaving their parents’ 
family home to join the husband’s family after marriage.9 
At the same time fertility in Nepal is rapidly declining. 
In 1990, the total fertility rate (TFR) was 5.2; but had 
declined to 2.3 in 2016.10 Furthermore, in some urban 
centres, the TFR was as low as 1.4 according to the Popu-
lation Census.11

Abortion in Nepal was only legalised in 2002, further 
facilitated by the Comprehensive Abortion Care services 
provided by the government from 2004, and the intro-
duction of medical abortion in 2009.12 13 This recent 
legalisation means that, unlike its neighbours India and 
China, the use of SSA has received relatively little atten-
tion in either the research or the policy context. However, 
in the wake of legalisation and increasing availability of 
prenatal sex- determination technologies it is feared 
that sex- selection will spread to different sections of 
the population, though it has so far been concentrated 
among richer, more educated, urban groups.14 The 
Nepali context makes pervasive use of sex- selection likely 
as strong son preference on both religious and socio- 
economic grounds paired with ongoing fertility decline 
means that couples feel pressure to bear a son at a low 
parity. Earlier studies suggested that this son preference 
led to women bearing more children than their prefer-
ences in order to ensure bearing a son.15 However, as 
the quality of antenatal care continues to improve and 
ultrasonography (USG), along with other prenatal sex 
determination technologies, becomes ever more widely 
available, SSA is likely to replace the strategy of having 
more children in order to ensure a son.

Though sex determination tests and abortion on this 
basis are illegal in Nepal and punishable by 3–6 months 
imprisonment there is no evidence that these punish-
ments have ever been used. Earlier studies suggest that 
SSA is occurring, though most evidence is either qualita-
tive or uses small scale data.16 One qualitative study found 
that abortion providers find it hard to determine if the 
reason for abortion is sex- selection and are worried about 
unsafe abortion if they turn women away.16 17 Further-
more, an estimated 58% of abortions were carried out 
illegally in 2014 (ie, abortions carried out by either an 
unapproved provider or in an unapproved facility or 

both), indicating the large scale potential for SSAs even if 
approved providers do not carry out these procedures.18 
A rapid assessment prior to the legalisation of abortion 
in Nepal also found more male births in several districts 
bordering India, indicating women may have been 
crossing the border to receive SSAs before legalisation in 
Nepal.17

There are some macrolevel correlates to skewed 
SRBs, such as rapid declines in fertility, patrilineal 
society and easy access to prenatal screening.4 A study 
comparing two districts in Nepal found that alongside 
poor enforcement of the law banning SSA, better access 
to ultrasound technology, fewer gender equity commu-
nity programmes and the desire to have fewer children 
led to a higher SRB in one district.19 On the microlevel, 
there is strong evidence that alongside wealth, educa-
tion, and region, both the number and sex of children 
already born plays an important role in shaping sex 
preferences at birth and, hence, the propensity to use 
SSA. A study in Kathmandu found that between 2003 
and 2007 the sex ratio was skewed for second order 
and higher order births, however, due to small sample 
sizes this was not statistically significant.20 More recently, 
research conducted by the authors used survey data to 
study time trends in birth order- specific sex ratios.14 
Changes in the sex ratio for the second- born child when 
the first- born child was female were skewed once the 
abortion law in Nepal changed in 2002 suggesting that 
SSAs are occurring.14 However, small sample sizes meant 
that this analysis could not estimate the prevalence or 
detailed subnational variation. A study in 2019 using a 
larger, hospital- based sample found that women having 
higher parity births were more likely to use sex deter-
mination tests and more unbalanced SRBs were found 
in second- order births compared with all births.21 This 
mounting evidence clearly shows that SRB are becoming 
skewed over time and SSAs need to be tackled before 
their usage spreads further. In order to do this while still 
ensuring wide (and increasing) access to good repro-
ductive and maternal healthcare, further evidence and 
more geographically specific information about the 
scale and determinants of SSAs are needed.

This study, then, marks the first attempt to quantify 
the number of missing girls in Nepal, using the most 
up- to- date information from the 2011 Census and 2016 
Nepal Demographic and Health Survey (DHS). As well as 
providing this latest information, our study presents two 
important additional measures. First, given what we know 
of the potential relationship between overall fertility 
levels and SSA joined with the large regional variation in 
fertility, this study aims to explore patterns of sex ratios 
and missing girls at the district and province level. Second, 
the study will explore so- called ‘conditional’ sex ratios 
in order to explore the microlevel determinants of sex 
selection. Taken together with other studies of the social 
context of gender bias, this information can present us 
with an improved understanding of the context of SSAs in 
Nepal and, in particular, build the evidence base required 
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to implement effective policies at the national and subna-
tional level.

DATA AND METHODS
Data
We use both census and survey data to provide the most 
comprehensive picture of SSAs and the first estimates of 
the scale of missing girls in Nepal. Using the full popu-
lation census allows us to make estimates at the district 
level as the study population is so large, but as this data is 
now relatively dated it is also helpful to look at the extent 
to which the situation may have changed using the more 
recent DHS data.

The most recent population census in Nepal was 
conducted on 22 June 2011 by the Nepal Central Bureau 
of Statistics.11 Data collection included a full enumeration 
of the population, as well as age, sex and information on 
fertility. The decennial census is the only comprehensive 
source of nationally representative information on many 
demographic rates, which also allows detailed informa-
tion to be obtained for small geographical units. Vital 
registration was first introduced to Nepal in 1971, but 
coverage remains extremely poor.9

Survey data also exists in the form of DHS, which are 
nationally representative surveys conducted in Nepal once 
every 5 years since 1996. Within this paper, we use the full 
birth histories collected from women in the 2006, 2011 
and 2016 rounds to estimate the changing sex ratios since 
2002 in, 5- year periods. Full birth histories are collected 
from all women aged 15–49 in the sampled households, 
while background information including educational 
attainment and household wealth is also gathered. For 
more information on the DHS survey collection, please 
see www. dhsprogram. com. For more detail on sex ratios 
across earlier rounds of the DHS, please refer to previ-
ously published work, which analysed the 1996, 2001, 
2006 and 2011 DHSs.14 21

Due to recent administrative changes, Nepal is now 
divided into seven provinces; these provinces were 
created in 2015 and thus it is not possible to compare 
provincial level data with previous rounds of the DHS 
or the census. Prior to 2015, Nepal was divided into 5 
development regions and 14 zones. There were also 75 
districts, of which 2 (Rukum and Nawalparasi) have been 
split between provinces, meaning that there are now 77 
districts. In addition, the 2016 DHS is based on substan-
tially different urban and rural classifications as compared 
with the 2011 DHS and population census. Fifty- nine per 
cent of the population is now classified as living in an 
urban area, compared with 17% in 2011.10 It is important 
to stress that this is due to reclassification of areas rather 
than large scale rural to urban migration. Thus, it is not 
possible to use the type of residence (urban or rural) vari-
able to compare between rounds of the DHS. We have 
used the census to study variation by district, and the 2016 
DHS to explore differences by province.

Methods
The SRB is frequently used to look for evidence of 
prenatal sex selection.22 The SRB is simply the ratio of 
males to females born, per 100 females. We note, however, 
that in India, the SRB is more commonly produced as the 
ratios of females to males per 1000 males. The SRB is a 
useful tool to determine evidence of SSA as it is biolog-
ically near constant aside from some diseases which can 
alter the chances of having a boy or girl.23 In the absence 
of any intervention, it should not be possible for the SRB 
to stray far from 105 males per 100 females and if ratios 
are observed that significantly exceed this number then 
the most likely explanation is prenatal sex selection. A 
further point is that from a biological perspective the sex 
ratio should not vary by parity or sex of previous children. 
However, if SSAs are occurring then it is more commonly 
practised after a girl or girls are born. Thus, the sex ratio 
of the second born child where the firstborn was female 
is a strong indicator of SSAs being practised and we refer 
to this as the conditional sex ratio (CSR). The sex ratio of 
third born children where the first two were female is also 
a good potential indicator, but sample sizes are smaller 
for this ratio, especially where fertility is low or falling. 
In Nepal, the TFR is now nearing replacement level and 
hence the CSR from two to three children has a much 
smaller sample size than for that between one and two 
children. The SRB was calculated for both census and 
DHS data, while the CSR was only calculated for DHS 
data. The census did not collect the full birth history of 
each woman, so calculating the CSR requires multiple 
assumptions and is not reliable.

Census data
To establish whether SSAs were likely to be occurring in 
each of the 75 districts, two different methods were used:
1. The SRB was calculated directly from the Census, 

from a question asking about births within the last 12 
months. It should be noted that this question was only 
asked about married women aged 15–49, though, so 
a small number of births may have been missed (al-
though few children are borne out of wedlock).24 To 
identify sex selection, we report if the SRB is signifi-
cantly higher than 105 using a significance test at the 
0.1%, 1% and 5% levels.

2. We calculated the number and percentage of missing 
girl births using a life table approach and the reported 
distribution of girls and boys aged under 5 combined 
with age- specific and sex- specific mortality rates. This 
approach has previously been used to calculate the 
number of missing girls using Indian Census data.5

Both approaches are subject to under- reporting of girls 
and girl births, while the second method is subject to 
additional errors as it also relies on mortality estimates. 
Recalling births in the last 12 months is likely to involve 
less recall bias as the time frame is short, thus, an SRB 
elevated substantially above the expected level of 105 is 
strong evidence that SSAs are occurring. A large number 
of births is needed to establish that the SRB is significantly 
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above 105 unless the observed SRB is particularly high. 
In some districts, the number of births observed in a 
12- month period was very small, so an apparently skewed 
SRB may not always be evidence of SSAs. Significance 
testing was used to account for this issue.

In order to investigate the extent to which district char-
acteristics are associated with skewed SRBs we estimated 
an ordinary least squares (OLS) regression model of the 
district level SRB. A variety of variables that were available 
in the census data were studied: fertility, under 5 mortality 
(for males and females), population density, literacy (for 
males and females), percentage of Hindus, percentage of 
female headed households and percentage of the popula-
tion that was absent. An outlier (Mustang) was identified 
and a dummy variable was included in order to ensure 
this did not affect the estimation of the coefficients, while 
a non- linear relationship between fertility and SRB at the 
district level was seen. This was solved by using the square 
root of fertility in the regression model.

DHS data
In order to assess if there have been changes over time 
and since the 2011 census the 2006, 2011 and 2016 DHSs 
were used. The SRB was calculated overall and for each of 
the seven provinces using the birth history collected from 
each mother, grouping births into 5- year periods (ie, 
2002–2006, 2007–2011 and 2012–2016). Note that the 
actual periods under study conform to the Nepali calendar, 
which does not map onto the Western calendar perfectly. 
The most recent period of 2012–2016 is, roughly, April 
2012–April 2016 when translated from the Nepali period 
of 2068–2072. CSRs were also calculated for the country 
and for each province from the birth history in the same 
periods of time, studying both the sex composition of 

second and third births, conditional on the composition 
of previous births. It should be noted that due to sample 
size limitations it was not possible to look at geographical 
units smaller than the province level. 95% CIs were used 
to assess if the CSRs were different from an SRB of 105. 
These CSRs and CIs were also calculated by educational 
level of the mother, by household wealth (as measured by 
the DHS wealth quintiles) and by urban/rural residence.

Patient and public involvement
This research was done without public or patient 
involvement.

RESULTS
Population census
The overall SRB recorded in the 2011 census was 107, 
which is only slightly above the expected level of 105, 
though significantly so given the large number of births 
recorded (table 1). 11 out of 75 districts reported a 
significantly increased SRB of 110 or above; in each of 
these cases the SRB was significantly higher than 105 at 
the 5% significance level, while in 10 of these districts the 
SRB was significantly higher at the 1% level, and 7 at the 
0.1% level. The SRB exceeded 115 in the districts of Kaski 
and 120 in Arghakhanchi and Bhaktapur. These districts 
were geographically spread around the country, although 
there are clusters in the Kathmandu Valley and across the 
Terai, with none in the mountainous north (figure 1A). 
We estimate that 2% of girl births were missing across 
Nepal in the 5 years before the census (figure 1B and 
table 1), and 2.6% of girl births were missing in the year 
before the census. This equates to 22 540 missing girl 
births across the country in the 5 years before the census, 

Table 1 Sex ratios and estimated number of sex- selective abortions for Nepal and selected regions using 2011 Population 
Census data

Sex ratio 
at birth

Sex ratio 
at ages 0–4 
years (boys 
per 100 girls)

Estimated number 
of missing girl 
births in 5 years 
before census

Estimated 
percentage of girl 
births missing in 5 
years before census

Estimated 
percentage of girl 
births missing in 
year before census

No of children 
0–4 counted in 
census (1000 s)

Arghakhanchi 127*** 113 609 6.3 16.4 21

Bhaktapur 123*** 116 901 10.3 14.4 20

Gulmi 111** 109 581 4.7 5.3 28

Jhapa 111** 106 334 1.1 4.6 69

Kanchanpur 113** 107 937 4.6 6.7 44

Kaski 117*** 114 1405 8.7 9.9 37

Kathmandu 114*** 114 4719 9.7 7.4 112

Lalitpur 114*** 111 672 5.4 8 30

Palpa 115*** 106 192 1.9 8.3 24

Rupandehi 113*** 109 1442 4 7.2 80

Saptari 111* 105 284 1 5 63

All Nepal 107 105 22 540 2 2.6 2568

Districts shown are those with a sex ratio at birth that is significantly higher than 105, *5%, **1%, ***0.1%.
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6261 of which (28%) occurred in the year before the 
census. This suggests that the prevalence of SSAs may be 
increasing over time. Particularly notable increases in the 
estimated percentage of missing girls over the previous 
year occurred in Arghakhanchi and Bhaktapur, the two 
districts with the highest SRBs.

There were an estimated 12 076 girls missing in the 
eleven most affected districts; 54% of the Nepali total, 
indicating the geographically focused nature of the 
issue. In Bhaktapur we estimate that more than one in 
10 girls were missing. Kathmandu was found to have the 
highest estimated number of SSAs, with over 4700 esti-
mated to have occurred in the 5 years before the census 
(table 1). This means that roughly 20% of SSAs occurred 
in Kathmandu. A further 10% occurred in Bhaktapur 
and Lalitpur (districts adjoining Kathmandu district, 
which comprise the Kathmandu Valley). In the single 
year before the census, we found that a higher propor-
tion of girls was missing in virtually every district. Notably, 
in Arghakhanchi, we estimate that one in six girls were 
missing, and in Bhaktapur we estimate that one in seven 
were missing.

In order to understand the characteristics of districts 
with different SRBs, we calculated the mean of selected 
social and demographic characteristics from the census 
data within three groupings of SRB (table 2). From this, 
it is clear that districts with an SRB of 110 or above are 
markedly different from districts with a normal SRB, in 
that they have low fertility rates, high population density, 
high levels of literacy, larger percentages of Hindus and 
relatively low mortality. Furthermore, while the male 
infant mortality rate exceeds the female infant mortality 
rate for districts without an elevated SRB (as would be 
biologically expected), the female infant mortality rate 
exceeds the male one in districts with an elevated SRB 
indicating differential care practices by sex post birth, 
alongside sex selection during the pregnancy.

The OLS regression analysis of the same information 
confirms that many of these associations remain (table 3). 
The percentage of Hindus in a district and the fertility 
rate have a particularly strong association with the SRB. A 
higher proportion of Hindus is associated with a higher 
SRB (p=0.004). Lower fertility is associated with a higher 
SRB (p=0.005), which supports the hypothesis that there 

Figure 1 (A) Sex ratio at birth by district; (B) Estimated percentage of girl births missing by district. Source: 2011 population 
census.
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is a fertility squeeze associated with an increased propen-
sity to have an SSA rather than simply wait to have a son. 
Increased population density is also associated with a 
higher SRB, though this association is weaker than that 
seen for other variables (p=0.093). Population density 
could be a proxy for USG and/or abortion service avail-
ability, although it may also indicate wealth and education, 
so it is not possible to be certain what this relationship 
is actually measuring. The ratio of male to female under 
5 mortality is also associated with the SRB (p=0.047); in 
this case if male mortality is lower than female mortality 
then the SRB is higher indicating an association between 
postnatal and prenatal discrimination. We also tested 
different specifications of the literacy variables for both 
males and females, including interactions, and found no 
evidence that these were independently associated with 
the SRB.

With all of these associations, it is important to be 
mindful of the ecological hypothesis and remember 
that district- level associations do not necessarily indicate 
individual- level associations. In the case of literacy rates 
where no association was found, it is also not the case that 

lack of association at a district level indicates a lack of 
individual level association; indeed our analysis of DHS 
data indicates that there is an association between SRBs 
and education. Nonetheless these results are indicative of 
areas that should be pursued in future research.

Demographic and Health Surveys
The results from the DHS analysis indicate that the SRB 
is becoming more skewed over time, with the effect being 
most noticeable when studying the CSRs. Table 4 shows 
national level CSRs at birth by parity and sex of previous 
children. The sex ratios of first born children and those 
of parity four and above are not significantly different to 
the level we would expect in the absence of sex selection. 
Looking at second born children, where we would antic-
ipate seeing evidence of sex selection if it is being prac-
tised, the sex ratio is higher for those where the first- born 
child was female. Indeed, between 2012 and 2016, the sex 
ratio of second- born children after a first born female was 
123 compared with 105 for those where the first born was 
male. For third- born children where the first two born 
were female the sex ratio was even higher at 179. These 
two raised CSRs after previous female births are both 
significantly different from 105. The overall SRB was esti-
mated to be 110 in 2012–2016, but this was not signifi-
cantly higher than 105. This pattern certainly suggests 
that some form of prenatal sex selection against girls is 
occurring. The figures also suggest that this practice has 
likely increased over time and since the previous DHS in 
2011 and the Population Census, as shown above.14

There are clear differences in the CSR of the second 
child where the first child was female by both educa-
tional attainment of the mother and household wealth. 
First, there is an educational gradient, with the highest 
CSR visible for women with higher education in all time 
periods (figure 2A). In 2002–2006, the CSR for women 
with higher education was 144 and by 2012–2016 it was 
199. For wealth, those in the richest quintile have the 
highest CSR in each time period, with the exception of 
the second richest quintile in 2012–2016 (figure 2B). 

Table 2 Characteristics of districts with different levels of SRB, 2011 population census

SRB below 107 SRB 107–110
SRB 110 and 
above Nepal

No of districts 36 28 11 75

Total population 11.9 million 7.5 million 7 million 26.5 million

TFR 3.1 3.1 2.1 2.5

Female infant mortality rate as a percentage of male infant 
mortality rate (%)

82 90 103 88

Male literacy (%) 68 69 79 72

Female literacy (%) 44 43 59 45

Population density (per sq km) 177 231 929 180

Hindu (%) 73 82 86 81

SRB, sex ratios at birth; TFR, total fertility rate.

Table 3 Linear regression model of district level sex ratio at 
birth, 2011 Population Census

Coefficient 95% CI P value

% Hindu 0.09 0.03 to 0.15 0.004

Population density 
(standardised)

1.00 −0.17 to 2.17 0.093

Square root of TFR −5.97 −10.11 to −1.82 0.005

Ratio of male to 
female under 5 
mortality rates

−0.05 −0.10 to 0.00 0.047

Dummy for 
Mustang (outlier)

−25.63 −33.28 to −17.97 0.000

Constant 114.83 106.40 to 123.27 0.000

Manang has been excluded due to missing data.
TFR, total fertility rate.
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The CSR for the richest quintile decreased from 140 in 
2007–2011 to 134 in 2012–2016; however, for the richer 
quintile the CSR increased from 102 in 2007–2011 to 156 
in 2012–2016 (online supplemental file 1).

Table 5 shows regional variations at the provincial level 
during the 10 years preceding the 2016 Nepal DHS. The 
SRB is not significantly different from the expected value 
in any of the seven provinces of Nepal. However, signifi-
cantly elevated CSRs can be seen in Bagmati Province 
(CSR=140) and Lumbini Province (CSR=136). The CSR 
in urban areas is 121 compared with 107 in rural areas, 
though the 95% CI for urban areas is 105–141. The CSR 
for the whole of Nepal is 115 compared with an SRB of 
106, but the overall CSR is not significantly higher than 
the expected figure. The elevated CSRs in Bagmati 
and Lumbini Provinces echo the census data findings. 
Bagmati Province contains the Kathmandu Valley, where 
the largest number of SSAs were estimated to have taken 
place in the census data (table 1). Lumbini Province 
contains four districts with skewed sex ratios including 
Arghakhanchi, which had the highest SRB of any district 
according to census data in 2011 (table 1).

DISCUSSION
This study provides new evidence that there are skewed 
sex ratios in specific areas of Nepal. It is highly likely that 
these skewed ratios are caused by SSAs. However, this is 
not countrywide and there is a strong geographical focus: 
while the overall country SRB was not significantly raised, 
several districts showed significantly skewed SRBs at 110 
or above with Kaski, Arghakhanchi and Bhaktapur having 
the highest SRBs. There are alternative explanations for 
abnormally high sex ratios,23 but these would not affect 
births differentially by birth order, region, or socioeco-
nomic status so are unlikely to account for the variations 
in SRB that we found. As such, it is almost certain that 

SSA is occurring in these districts. Over 7 million Nepalis 
live in districts with an SRB of 110 or above; a quarter of 
the population.

Previous research stated that the 2001 census showed 
no skewed SRBs at the district level,14 however, this study 
clearly shows significantly skewed SRBs in some districts 
in 2011, signifying an increase in SSAs in Nepal since the 
legalisation of abortion. We have also shown an increase 
in missing girls across Nepal over time and the districts 
with higher SRBs generally had greater increases in 
missing girls, again suggesting an expansion of SSAs in 
those particular districts.

Districts with higher SRBs had substantially different 
characteristics to those with normal SRBs, including 
lower levels of fertility, higher levels of literacy, lower 
mortality and a higher proportion of Hindus. This 
evidence supports previous research suggesting that on 
the macro level SSAs are most common where there is 
lower fertility,4 and on the microlevel among wealthier, 
more educated women, as well as among Hindus. This 
fits closely with Guilmoto’s framework of ‘ready, willing 
and able’. One study looking at two districts in Nepal 
found that in a district with adverse sex ratios women 
were more likely to be better educated, wealthier and 
have more equity and self- efficacy.19 In India, there is also 
evidence that the decision by Hindu lower to middle class 
women to have SSAs is based on their understanding of 
the economic preference for sons and their social obliga-
tion to produce a patriarchal family.25 That said, there is 
also some evidence in India that while increases in male 
education have been associated with increased SRBs, the 
narrowing of the female–male education gap may have 
reduced them.26 It also seems that as the middle classes 
have further expanded in India, this may have heralded 
a reduction in SRBs.26 However, while both Nepal and 
India are classed as lower- middle- income countries, India 

Table 4 Conditional sex ratios at birth (males per 100 females) by birth order, using Nepal DHS data (2006, 2011, 2016)

Birth order All First born Second born

Sex of 
previous 
children

First- born male First- born female

Year Mean 95% CI N mean 95% CI N mean 95% CI N mean 95% CI N

2002–2006 105 (100 to 111) 11 205 106 (99 to 114) 3375 111 (100 to 122) 1594 114 (103 to 126) 1440

2007–2011 104 (100 to 109) 10 523 102 (95 to 110) 3472 106 (95 to 119) 1420 117 (103 to 133) 1373

2012–2016 110 (103 to 116) 5601 101 (90 to 112) 2202 105 (90 to 123) 798 123 (107 to 143) 841

Birth order Third born Fourth or above

Sex of 
previous 
children

Both male Both female One male, one female NA

Year Mean 95% CI N Mean 95% CI N Mean 95% CI N mean 95% CI N

2002–2006 110 (88 to 138) 420 116 (96 to 141) 555 108 (91 to 129) 984 96 (88 to 105) 2837

2007–2011 95 (74 to 122) 385 115 (94 to 141) 551 102 (87 to 119) 876 100 (90 to 111) 2445

2012–2016 114 (82 to 158) 158 179 (135 to 237) 284 106 (84 to 133) 399 109 (90 to 131) 920
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has a substantially larger middle class than Nepal, with a 
gross national income (GNI) per capita that is twice as 
high.27 Therefore, a reduction in SRBs on these grounds 
may not be seen in Nepal.

The results from the census also found that in districts 
with higher SRBs the female infant mortality rate 
exceeded that of the male. This indicates a potential 
problem with discrimination against girls that are born in 
terms of feeding and care practices during the first year 
of their lives in these districts, which is something that 
has been observed in India.6 While it is important to note 
that overall mortality levels are substantially higher in 
districts not exhibiting evidence of SSAs, the disparity in 
gendered mortality rates indicates an issue that must be 
further researched and addressed. Girls in these districts 
are being discriminated against both prenatally and 
postnatally.

Our results are consistent with previous research on 
SSAs in Nepal,14 21 with regard to increasingly skewed sex 
ratios with higher birth order among women who have 
solely female children. Skewed SRBs are increasing over 
time and by area, as well as among women who have 
greater wealth and education. This is consistent with 
findings from India and Nepal in that women with more 
resources and knowledge have greater access to sex deter-
mination technology and are more likely to have sex deter-
mination tests, yet the use of such technologies for SSA 
purposes was dependent on the sex composition of their 
existing children.14 21 The continuing trend of skewed 
SRBs is concerning as the long term demographic conse-
quences are potentially severe; as these cohorts reach 
adulthood the ‘missing females’ also result in ‘excess 
males’ who struggle to marry, and some research suggests 
that their consequent marginalisation in a society where 

Figure 2 (A) Conditional sex ratio of second order births where the first born was female and 95% CIs, by educational level of 
the mother, over time; (B) Conditional sex ratio of second order births where the first born was female, by wealth quintile, over 
time. Source: Nepal Demographic and Health Survey’s 2006, 2011 and 2016. SRB, sex ratios at birth.
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marriage is universal may result in antisocial behaviour 
and violence.26–28

As fertility continues to fall, urbanisation increases, and 
access to prenatal sex identification technology increases 
it is likely that the prevalence of SSAs in Nepal will 
increase further. There will doubtless be a ‘trickle- down’ 
of ability to select the sex of a baby from the wealthiest 
and most educated as the technology becomes more 
widely available and more affordable. Hence without 
concerted effort, there is likely to be greater skewing of 
the sex ratio over time. It is imperative that the situa-
tion continues to be monitored, but this is challenging 
given that very large sample sizes are required to identify 
changes in the SRB. Monitoring and testing the success 
of any interventions are likely to be further frustrated due 
to the potentially delayed implementation of the next 
census and DHS (both scheduled in 2021) caused by the 
COVID-19 pandemic.

It is important to stress that the solution to this growing 
issue is not to ban abortion or ultrasound tests during 
pregnancy. Many lives have been—and continue to be—
saved by these policies.28 However, policy and programme 
responses are needed as a matter of urgency before the 
practice becomes any more entrenched and the sex 
ratio in Nepal becomes more imbalanced. Tackling SSAs 
requires both a demand- led and supply- led approach, 
bearing in mind that increases in SSAs can occur due to 
rising demand for them, rather than the supply of abor-
tion services. Demand- led policies relate to lessening the 
preference for boys through social and political reform; 
while supply- led policies target the providers of prenatal 
screening and SSAs. There have been efforts to try to 
reduce the use of SSA in Nepal by lessening son prefer-
ence through initiatives building gender equality and 
aiming to reduce gender discrimination. Such initia-
tives are largely introduced and run by international and 
national non- governmental organisations (NGOs), rather 
than a government- led approach. However, our research 
shows that SSAs are increasing and will likely continue to 

increase in the future due to a lack of policies, programmes 
and law enforcement addressing gender discrimination.19 
There are also no government- led programmes focused on 
addressing sex selection in Nepal. Although sex determina-
tion tests and SSAs are forbidden by law in Nepal, enforce-
ment of said laws are unregulated and do not appear to 
have prevented the development of an active market. A 
danger in supply- led only policy development, however, is 
that free choice and access to safe abortion services can be 
limited, leading to an increase in maternal mortality and 
morbidity.12 29 As such, demand- led policies may be seen as 
preferable. The Nepali government has a range of options 
to do this, bringing together a wide range of stakeholders 
from local authorities, policy- makers, service providers, 
civil society organisations and community organisations. 
Examples include media advocacy, legal measures to 
ensure gender equity such as equal inheritance and equal 
political representation, and social and economic incen-
tives for vulnerable girls, such as conditional cash transfer 
schemes.30 In Nepal, the law is often far from equitable; for 
example, women can be prevented from passing citizen-
ship onto their children, which is a source of humiliation 
and disempowerment.31 Ensuring that all girls are valued is 
a key pathway to reduce SSAs as well as enhance develop-
ment in the country as a whole.

Without changing the deeply rooted discriminatory 
practices against women and girls in Nepal it is diffi-
cult to see how any intervention could prevent SSAs at 
a meaningful scale. In South Korea, efforts to decrease 
gender discrimination and raise the status of women have 
been linked to decreasing SRBs and CSRs for second and 
higher order births. Such efforts included more and better 
quality higher education and employment opportunities 
for women, and policies and laws focusing on women’s 
rights and gender equity that helped to reduce the pref-
erence for sons.30 32 Son preference was also reduced by 
normative change brought about through development 
and industrialisation, causing a natural decline of the 
patrilineal culture.7 33 34

Table 5 Sex ratio at birth and conditional sex ratio of second birth when first born was female by province, 2016 Nepal DHS

Province CSR 95% CI N SRB 95% CI N

Province 1* 122 (93 to 160) 443 111 (103 to 120) 1380

Province 2* 93 (75 to 115) 703 107 (101 to 114) 2313

Bagmati 140 (108 to 182) 442 102 (95 to 111) 1037

Gandaki 96 (67 to 137) 221 104 (92 to 117) 1057

Lumbini 136 (106 to 174) 480 109 (101 to 118) 1718

Karnali 97 (63 to 148) 171 105 (96 to 116) 1818

Sudurpashchim 140 (97 to 200) 238 106 (97 to 117) 1620

Urban 121 (105 to 141) 909 105 (99 to 111) 6250

Rural 107 (92 to 123) 589 108 (103 to 114) 4693

All Nepal 115 (103 to 128) 1498 106 (102 to 111) 10 943

*These provinces are as yet unnamed and are currently known by their number.
CSR, conditional sex ratio; DHS, Demographic and Health Survey; SRB, sex ratios at birth .
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On this basis, the lasting solution to SSAs in Nepal is 
likely to be through policies and programmes that aim to 
empower girls, ensure gender equity and improve girls’ 
overall situations; if underlying son preference is not 
tackled then efforts to reduce supply side availability of 
sex selection are unlikely to be successful. Furthermore, 
indirect interventions such as media campaigns and 
enforcement of the current laws to ensure gender equity 
in inheritance and citizenship would have positive effects 
on women’s lives far beyond any reduction in SSAs.

Nonetheless, more efforts to raise awareness of and 
encourage adherence to the law among healthcare 
providers, including stronger monitoring mechanisms 
to ensure enforcement of the law and strong sanctions 
for the misuse of ultrasound should not be discounted. 
To tackle this problem it is high time Nepal developed 
a multisectoral national strategy and effective imple-
mentation. An analysis of the effectiveness of the Pre- 
Conception and Pre- Natal Diagnostics Techniques Act 
that banned SSAs in India in 1996 showed a decline in 
child sex ratios between 1991 and 2001, arguing that 
the law was successful in preventing worsening gender 
imbalance in India.35 Additionally, in the case of South 
Korea, strong enforcement of sex determination and SSA 
laws and public awareness campaigns also significantly 
contributed to the reduction in SRBs,33 36 however, such 
laws are far better enforced than in Nepal.19 In China, 
vigorous monitoring and enforcement was not enough to 
prevent overall increases in the SRB despite manpower 
and resources being employed far beyond those available 
to Nepal.30 37 Thus, an increased effort to enforce the law 
and regulate sex determination technology should only 
form part of a comprehensive suite of policies aimed at 
tackling sex selection, though such efforts may have a 
positive impact if directed at the most affected districts. 
Increased supply- side enforcement must also never 
hinder women’s access to ultrasound and safe abortion 
services.
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