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Abstract
Research investigating association between patriarchy and demographic behavior is 
limited in India. The only study on this subject utilized 1981 Indian Census data to 
examine associations between patriarchy and fertility. We examined the association 
of patriarchy, measured using India Patriarchy Index (IPI), with total fertility rate 
(TFR) and excess female child mortality in India. Additionally, we examined inde-
pendent associations of the 5 dimensions included in the IPI with the two outcomes. 
We used univariate and bivariate Local Indicators of Spatial Autocorrelation, multi-
variable ordinary least squares and spatial error- regressions to examine the associa-
tions. Spatial heterogeneity beyond the north–south divide was evident in the spatial 
association of IPI with TFR and excess female child mortality. Results show positive 
association of IPI with TFR and excess female child mortality. While son preference 
and socio-economic domination were positively associated with TFR, domination of 
men over women and son preference were positively associated with excess female 
child mortality. This study is the first of its kind to examine the association of a 
novel measure of patriarchy with TFR and excess female child mortality. As patri-
archy is deep-rooted in Indian society, a great deal of effort is needed to shift these 
traditionally held social norms and practices.

Keywords  Patriarchy · India patriarchy index · TFR · Excess female child mortality · 
India

1  Introduction

Patriarchy is the socio-structural system promoting and enabling male control over 
women by means of domination, oppression and exploitation (Walby, 1989). Patri-
archal norms contribute to gender inequality by giving men priority over women 
in access to resources in the family, market, state, and society, writ large (Walby, 
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1989). India is a country where patriarchal norms are deeply rooted and prac-
ticed in different forms since ancient times. While patriarchy prevails throughout 
India, the magnitude of patriarchal norms and practices varies considerably across 
states, urban–rural residence, and communities (Agarwal, 1994; Bagchi, 1981; 
Chakraborty & Kim, 2010; Karve, 1965; Nasir & Kalla, 2006; Singh et al., 2021).

Patriarchal norms manifest in multiple ways in India, such as son preference, 
regressive gender norms, compromised women’s empowerment, kinship sys-
tem that is in favor of males, etc. Patriarchal norms, through their multiple facets, 
affect a number of demographic outcomes, such as higher fertility, high infant and 
child mortality, excess female infant and child mortality, and lower contraceptive 
use (Arokiasamy, 2002; Bhattacharya, 2006; Bose & Das, 2024; Chaudhuri, 2012; 
Chaudhuri, 2015; Clark, 2000; Das Gupta 2003; Guilmoto et al., 2018; Haque et al., 
2021; Kashyap, 2019; Kashyap & Behrman, 2020; Malhotra et  al., 1995). These 
studies have linked different facets of patriarchy with demographic outcomes in iso-
lation. While it is important to understand different facets of patriarchy and their 
association with demographic outcomes in isolation, understanding patriarchy per 
se and its association with demographic outcomes is all the more important. A com-
prehensive measure of patriarchy may afford better understanding of the gender 
inequality present in the Indian population. Such a measure may also aid in examin-
ing the trends in gender inequality over time. In this study we use India Patriarchy 
Index (IPI), developed by Singh et al. (2021) for measuring patriarchy in India and 
its states and districts, to examine association of patriarchy with fertility and excess 
female child mortality at the district-level. We hypothesize that high patriarchy will 
be associated with a) high TFR and b) high excess female child mortality. We then 
examine whether accounting for spatial clustering modifies the relationship of patri-
archy with TFR and excess female child mortality. We also examine whether the 
spatial distribution of patriarchy and the spatial distribution of the two dependent 
variables are correlated at the district level. Finally, we conducted secondary analy-
ses in which we examined independent associations of the 5 dimensions included 
in the IPI with the two outcomes. This work extends prior research by using a more 
comprehensive and validated measure of patriarchy (i.e. IPI) and focus on outcomes 
that demonstrate ongoing gender inequalities in India.

2 � Research Context

Patriarchal norms could affect demographic outcomes at various levels. Patri-
archal norms could restrict women’s choices and opportunities (Doss, 2013; 
Kabeer, 2005), such as when and whom to marry, access to education, paid work 
and other financial services, participation in civil society and political institu-
tions, etc., leading to adverse demographic outcomes. Such restrictions may com-
promise women’s control over their fertility decisions. Indian studies have shown 
how parents use different stopping rules to have the desired number of male chil-
dren (Basu & De Jong, 2010; Bongaarts, 2013; Clark, 2000; Chaudhuri, 2012), 
thereby increasing fertility. Patriarchal norms may also lead to unequal alloca-
tion of food, preventive and curative care, and other household resources among 
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male and female children in India (Barcellos et  al., 2014; Fledderjohann et  al., 
2014; Jayachandran & Kuziemko, 2011; Mishra et al., 2004; Pande, 2003; Pande 
& Yazbeck, 2003; Rajan & Morgan, 2018). Such unequal allocation of house-
hold resources may lead to excess female child mortality in India. Apart from 
the characteristics of the household members, household-level patriarchal norms 
are often shaped by the immediate community and broader society. Each house-
hold’s patriarchal norms may vary by the degree of adherence or resistance to the 
community or broader society’s norms (Scott et al., 2021). Therefore, patriarchal 
norms at community- or broader society-level may also affect fertility and excess 
female child mortality.

India is a large and diverse country comprising of 28 states and 8 Union Territo-
ries (UTs). Patriarchal norms and demographic outcomes often vary a lot across the 
different states and UTs of India. There is a clear north–south divide when it comes 
to fertility, mortality, son preference, women’s autonomy and decision-making, etc. 
(Bharati et al. 2011; Dyson & Moore, 1983; Guilmoto et al., 2018; Radkar, 2018; 
Singh et al., 2021). Indian studies have also shown strong spatial clustering of son 
preference, fertility and excess female child mortality across the districts of India 
(Guilmoto et  al., 2018; Singh et  al., 2017; Singh et  al. 2021). Singh et  al. (2021) 
showed strong spatial clustering of IPI across the Indian districts. These studies call 
for sub-state level analysis to capture spatial heterogeneity in associations of patri-
archal norms with fertility and excess female child mortality; the finer the level of 
observation, the greater the degree of accuracy in identifying the spatial associa-
tions. Furthermore, examining such associations may help in identifying subnational 
clusters where progress is lagging and offering valuable planning aids to policy-
makers in designing interventions that account for the local context.

A number of studies from India have examined association of various facets of 
patriarchal norms and fertility in India (Bhattacharya, 2006; Bose & Das, 2024; 
Chaudhuri, 2012; Haque et al., 2021; Jayaraman et al., 2009; Malhotra et al., 1995; 
Singh et al., 2017). While some studies found positive association between gender 
inequality and fertility (Bhattacharya, 2006; Chaudhuri, 2012; Haque et al., 2021; 
Jayaraman et  al., 2009; Malhotra et  al., 1995; Singh et  al., 2017), others reported 
inconsistent or no relationship (Bose & Das, 2024; Moursund & Kravdal, 2003). A 
few studies have also examined association between patriarchal norms and excess 
female child mortality in India (Arokiasamy, 2004; Bhalotra & Cochrane, 2010; 
Bhattacharya, 2006; Chaudhuri, 2015; Guilmoto et  al., 2018; Kashyap, 2019; 
Kashyap & Behrman, 2020; Rosenblum, 2013). All these studies reported positive 
association between gender inequality and excess female child mortality in India.

Malhotra et al. (1995) measured three overlapping and multidimensional aspects 
of patriarchy—active discrimination, marriage system, and economic value of 
women—using six variables (the sex ratio of mortality, the female share of liter-
ates, the proportion of females aged 15–19 unmarried, excess female migration, 
the female share of the labor force, and the area under rice cultivation)—and exam-
ined the independent association of three dimensions with fertility. They concluded 
that patriarchy plays an important role in explaining regional variations in fertility 
in India. We could not come across any Indian studies that examined association 
between patriarchy and excess female child mortality.
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While the existing literature have added to the debate on patriarchy and demo-
graphic outcome in India, defining and measuring patriarchy per say and examin-
ing association of a comprehensive measure of patriarchy with fertility and excess 
female child mortality is an important missing link in the Indian demographic lit-
erature. In addition, none of the existing studies have examined association of a 
comprehensive measure of patriarchy with fertility and excess female child mortal-
ity at more local levels, such as districts. An important development to address this 
missing link in the Indian literature is the India Patriarchy Index (IPI) (Singh et al., 
2021). Singh et al. (2021) included demographic indicators on marital age and prac-
tices, family structure and roles by age, sex of offspring and power relations within 
the household, educational hypogamy marriages, and women’s work to construct 
IPI. Singh et  al. (2021) used data from the 2015–16 National Family Health Sur-
vey (NFHS) conducted in 640 districts across India in 2015–16 (henceforth known 
as NFHS-4). They included 5 dimensions in the IPI–1) domination of men over 
women, 2) domination of older generation over the younger generation, 3) patrilo-
cality, 4) son preference, and 5) socio-economic domination—directly capturing the 
key defining features of familial patriarchy in India (Singh et al., 2021). A key defin-
ing feature of family patriarchy is the domination of men over women in the family 
or household. This dimension, in IPI, is captured through three variables – wives as 
household head, young brides and older wives. An equally important dimension of 
family patriarchy is the domination of older generation over the younger generation. 
This dimension, in IPI, is captured through three variables—younger household 
head, neo-local residence and joint families. Patrilocality, an important defining fea-
ture of family patriarchy is measured by married daughters. Son preference another 
important definition feature of family patriarchy is captured through three variables 
– boy as last child, sex ratio and ideal number of sons. Finally, the fifth dimension, 
socio-economic domination, was captured through two variables—educated wives 
and economic domination. The rationale for including the above five dimensions 
and other details of IPI may be found in Singh et al. (2021).

Singh et al. (2021) showed that the IPI is reliable and has high construct validity 
for measuring patriarchy at state and lower administrative levels, such as districts, 
in India. Additionally, Singh et  al. (2021) showed that the distribution of patriar-
chy (measured using the IPI) over geographies and communities (in terms of caste, 
religion, urban–rural residence, and land ownership) corresponds very well with the 
Indian sociological literature on patriarchy.

A clear advantage of the IPI over other widely used indices of gender inequal-
ity, such as Gender Inequality Index (GII) and Social Institutions and Gender Index 
(SIGI), is that IPI can be easily computed using the Demographic and Health Sur-
veys (DHS), which are conducted in over 90 low- and middle- income countries 
(LMICs). As DHS is frequently conducted, IPI can be used to monitor trends in 
gender inequality at lower administrative levels, such as districts in India. Unlike 
other indicators of gender inequality, which are odd combination of gender differen-
tials in health, education, earned income, share of parliamentary seats, etc., IPI com-
bines 5 dimensions of family patriarchy to arrive at a comprehensive index of gen-
der inequality. Recognizing the several advantages of IPI over other existing indices, 
we use IPI values computed by Singh et al. (2021) and spatial analyses tools such 



Patriarchy, Fertility and Excess Female Child Mortality in… Page 5 of 22      1 

as Moran’s I, Local Indicator of Spatial Association (LISA), ordinary least squares 
(OLS) regression, and spatial error regression to fulfill the objectives of our paper.

3 � Data and Methods

3.1 � Data

We utilized data from multiple sources to understand the association of IPI with 
TFR and excess female child mortality. We used the IPI for the 640 districts of India 
as calculated by Singh et  al. (2021). District-level estimates of TFR were derived 
from Singh et al. (2017), who used 2011 census data—total number of births in the 
preceding year and the total number of women in the 5-year age groups—to calcu-
late district-level estimates of TFR. We used excess female child mortality as cal-
culated by Guilmoto et al. (2018), who derived district-level estimates of U5MR by 
sex from 2011 census data.

NFHS-4 was conducted across the 640 districts of India. The key objectives of 
NFHS-4 were to provide national- and state- level estimates of fertility, mortality, 
family planning, maternal and child health indicators, sexual life, domestic violence, 
HIV/AIDS, etc. (International Institute for Population Sciences  (IIPS) and ICF 
2017). NFHS-4, for the first time in the NFHS series, also provided select key indi-
cators for the 640 districts of India. NFHS-4 interviewed 699,686 women age 15–49 
in a total of 601,509 households. The eligible women response rate was 97% (Inter-
national Institute for Population Sciences and ICF 2017).

3.2 � Dependent Variables

The dependent variables included in this study are TFR and excess female child 
mortality, defined in Table 1.

3.3 � Independent Variables

The independent variable is the district-level IPI. In total, 12 variables across the five 
domains were included in the construction of IPI (Singh et al., 2021). The dimen-
sion of domination of men over women included three variables—female household 
head, young brides, and older wives. The dimension of domination of older genera-
tion over the younger generation included three variables—younger household head, 
neo-local residence, and joint family. The dimension of patrilocality included one 
variable—married daughter. The dimension of son preference included three vari-
ables, namely boys as last child, sex ratio in children age 0–6 years, and proportion 
of women age 15–49 who report higher ideal number of sons than daughters. The 
dimension of socio-economic domination included two variables—educated wives 
and economic domination. Higher IPI values indicate higher patriarchy. Details of 
the variables used in the computation of IPI are given in Table 2. For the secondary 
analyses, the 5 dimensions of IPI acted as the independent variables.



	 A. Singh et al.    1   Page 6 of 22

Ta
bl

e 
1  

V
ar

ia
bl

e 
de

sc
rip

tio
ns

, m
ea

ns
 (S

D
), 

an
d 

M
or

an
’s

 I,
 In

di
an

 d
ist

ric
ts

A
ll 

th
e 

va
ria

bl
es

 a
re

 c
al

cu
la

te
d 

at
 th

e 
di

str
ic

t l
ev

el
; S

ta
nd

ar
d 

de
vi

at
io

n 
(S

D
) i

s 
in

 p
ar

en
th

es
is

; M
or

an
’s

 I 
ra

ng
e 

be
tw

ee
n −

 1 
(p

er
fe

ct
 d

is
pe

rs
io

n)
 a

nd
 +

 1 
(p

er
fe

ct
 c

lu
ste

rin
g)

 
an

d 
0 

in
di

ca
te

s r
an

do
m

 sp
at

ia
l p

at
te

rn
. S

ou
rc

es
:(1

) G
ui

lm
ot

o 
et

 a
l. 

(2
01

8)
; (

2)
 A

ut
ho

rs
’ o

w
n 

ca
lc

ul
at

io
n 

us
in

g 
th

e 
to

ta
l n

um
be

r o
f b

irt
hs

 in
 th

e 
pr

ec
ed

in
g 

ye
ar

 a
nd

 th
e 

to
ta

l 
nu

m
be

r o
f w

om
en

 in
 th

e 
5-

ye
ar

 a
ge

 g
ro

up
s 

(g
iv

en
 in

 T
ab

le
 F

9)
 c

ol
le

ct
ed

 in
 C

en
su

s 
20

11
. A

s 
su

gg
es

te
d 

by
 B

ha
t e

t a
l. 

(1
98

4)
 a

nd
 o

ut
lin

ed
 b

y 
Vo

sti
 a

nd
 L

ip
to

n 
(1

99
1)

, w
e 

ad
ju

ste
d 

th
e 

es
tim

at
ed

 T
FR

s 
by

 a
n 

in
fla

tio
n 

fa
ct

or
 th

at
 a

cc
ou

nt
ed

 fo
r t

he
 a

ge
 s

tru
ct

ur
e 

of
 th

e 
ch

ild
be

ar
in

g 
po

pu
la

tio
n 

an
d 

ch
ild

 m
or

ta
lit

y.
 S

ee
 S

in
gh

 e
t a

l. 
(2

01
7)

 fo
r c

al
-

cu
la

tio
n 

of
 in

fla
tio

n 
fa

ct
or

. W
hi

le
, t

he
 T

FR
s f

or
 fi

ve
 d

ist
ric

ts
 n

am
el

y 
K

up
w

ar
a 

(in
 Ja

m
m

u 
&

 K
as

hm
ir)

, B
ud

ga
m

 (i
n 

Ja
m

m
u 

&
 K

as
hm

ir)
, M

ew
at

 (i
n 

H
ar

ya
na

), 
Ja

in
tia

 H
ill

s 
(in

 M
eg

ha
la

ya
) a

nd
 W

es
t K

ha
si

 H
ill

s (
in

 M
eg

ha
la

ya
) w

er
e 

ex
tre

m
el

y 
hi

gh
, t

he
 T

FR
 fo

r T
hr

is
su

r (
in

 K
er

al
a)

 w
as

 v
er

y 
lo

w
 (0

.1
). 

Th
e 

TF
R

s f
or

 th
es

e 
di

str
ic

ts
 w

er
e 

re
pl

ac
ed

 
by

 th
ei

r s
ta

te
 a

ve
ra

ge
 T

FR
s;

 (3
) A

ut
ho

rs
’ o

w
n 

ca
lc

ul
at

io
n 

us
in

g 
C

en
su

s 
20

11
; (

4)
 A

ut
ho

rs
’ o

w
n 

ca
lc

ul
at

io
n 

us
in

g 
In

di
an

 D
H

S 
ro

un
d-

4 
(N

FH
S4

 2
01

5–
16

) m
ic

ro
 d

at
a;

 (5
) 

Si
ng

h 
et

 a
l. 

(2
02

1)
; (

6)
 G

ui
lm

ot
o 

an
d 

R
aj

an
 (2

01
3)

; (
7)

 A
ut

ho
rs

’ o
w

n 
ca

lc
ul

at
io

n 
us

in
g 

ho
us

in
g 

m
ic

ro
 d

at
a 

fro
m

 C
en

su
s 2

01
1

Va
ria

bl
e

D
es

cr
ip

tio
n

M
ea

n 
(S

D
)

M
in

im
um

, 
M

ax
im

um
 v

al
ue

M
or

an
’s

 I

D
ep

en
de

nt
 v

ar
ia

bl
es

Ex
ce

ss
 fe

m
al

e 
ch

ild
 m

or
ta

lit
y(

1)
D

iff
er

en
ce

 o
f p

ro
ba

bi
lit

y 
of

 u
nd

er
-5

 fe
m

al
e-

 a
nd

 m
al

e-
 c

hi
ld

 d
ea

th
 p

er
 1

00
0 

liv
e 

bi
rth

s
15

.8
 (1

1.
3)

 −
 17

.2
, 5

2.
8

0.
59

To
ta

l f
er

til
ity

 ra
te

 (T
FR

)(
2)

To
ta

l f
er

til
ity

 ra
te

3.
3 

(1
.0

)
1.

6,
 5

.8
0.

55
In

de
pe

nd
en

t v
ar

ia
bl

e
In

di
a 

Pa
tri

ar
ch

y 
in

de
x 

(I
PI

)(
5)

In
di

a 
pa

tri
ar

ch
y 

in
de

x
30

.6
 (3

.2
)

14
.5

, 3
6.

6
0.

57
C

on
tro

l v
ar

ia
bl

es
C

hi
ld

 m
or

ta
lit

y 
ra

te
(6

)
Pr

ob
ab

ili
ty

 o
f d

yi
ng

 b
ef

or
e 

si
xt

h 
bi

rth
da

y 
pe

r t
ho

us
an

d 
liv

e 
bi

rth
s

61
.5

 (2
3.

6)
11

.0
, 1

21
.9

0.
77

C
on

tra
ce

pt
iv

e 
pr

ev
al

en
ce

 ra
te

(4
)

Pe
rc

en
ta

ge
 o

f c
ur

re
nt

ly
 m

ar
rie

d 
w

om
en

 u
si

ng
 a

ny
 m

et
ho

d 
of

 c
on

tra
ce

pt
io

n
50

.7
 (1

7.
1)

2.
7,

 8
4.

8
0.

52
C

hi
ld

le
ss

ne
ss

(3
)

Pe
rc

en
ta

ge
 o

f c
hi

ld
le

ss
 w

om
en

 a
ge

 4
5–

49
6.

2 
(2

.2
)

0.
0,

 2
2.

1
0.

45
Fe

m
al

e 
w

or
kf

or
ce

 p
ar

tic
ip

at
io

n(
3)

Pe
rc

en
ta

ge
 o

f w
om

en
 a

ge
 1

5–
49

 e
m

pl
oy

ed
23

.8
 (1

3.
3)

4.
8,

 6
0.

0
0.

53
Fe

m
al

e 
se

co
nd

ar
y 

or
 h

ig
he

r e
du

ca
-

tio
n(

4)
Pe

rc
en

ta
ge

 o
f w

om
en

 a
ge

 1
5 

or
 o

ld
er

 w
ho

 h
av

e 
co

m
pl

et
ed

 se
co

nd
ar

y 
or

 m
or

e 
ed

uc
at

io
n

48
.4

 (1
2.

9)
16

.7
, 8

5.
9

0.
52

Ex
po

su
re

 to
 m

ed
ia

(4
)

Pe
rc

en
ta

ge
 o

f w
om

en
 a

ge
 1

5–
49

 e
xp

os
ed

 to
 m

ed
ia

79
.9

 (1
7.

17
)

31
.3

, 9
9.

8
0.

52
Po

or
 h

ou
se

ho
ld

(7
)

Pe
rc

en
ta

ge
 o

f h
ou

se
ho

ld
s i

n 
po

or
es

t o
r p

oo
re

r w
ea

lth
 q

ui
nt

ile
20

.0
 (1

4.
7)

0.
2,

 6
6.

5
0.

61
Sc

he
du

le
d 

ca
ste

s/
tri

be
s(

3)
Pe

rc
en

ta
ge

 o
f s

ch
ed

ul
ed

 c
as

te
 a

nd
 sc

he
du

le
d 

tri
be

 p
op

ul
at

io
n

32
.5

 (2
2.

5)
0.

3,
 9

8.
6

0.
68

H
in

du
(3

)
Pe

rc
en

ta
ge

 o
f h

in
du

 p
op

ul
at

io
n

74
.0

 (2
6.

8)
0.

9,
 9

9.
4

0.
54

M
us

lim
(3

)
Pe

rc
en

ta
ge

 o
f m

us
lim

 p
op

ul
at

io
n

12
.9

 (1
7.

5)
0.

2,
 9

8.
5

0.
46

Si
kh

(3
)

Pe
rc

en
ta

ge
 o

f S
ik

h 
po

pu
la

tio
n

2.
4 

(1
1.

1)
0.

0,
 9

3.
3

0.
71

Pe
rc

en
ta

ge
 u

rb
an

(3
)

Pe
rc

en
ta

ge
 o

f p
op

ul
at

io
n 

liv
in

g 
in

 u
rb

an
 a

re
as

26
.4

 (2
1.

1)
0.

0,
 1

00
0.

28



Patriarchy, Fertility and Excess Female Child Mortality in… Page 7 of 22      1 

Ta
bl

e 
2  

D
es

cr
ip

tio
n 

of
 v

ar
ia

bl
es

 e
m

pl
oy

ed
 in

 c
om

pu
ta

tio
n 

of
 th

e 
In

di
a 

Pa
tri

ar
ch

y 
in

de
x

Va
ria

bl
e

D
es

cr
ip

tio
n

D
efi

ni
tio

n

M
al

e 
do

m
in

at
io

n
Fe

m
al

e 
he

ad
s

Pr
op

or
tio

n 
of

 fe
m

al
e 

he
ad

ed
 h

ou
se

ho
ld

 in
 a

 d
ist

ric
t

=
Nu

m
be
ro

ff
em

al
eh

ea
de
d
ho
us
eh
ol
ds

in
a
di
str

ic
t

To
ta
ln
um

be
ro

fh
ou
se
ho
ld
si
n
th
ed

ist
ri
ct

Yo
un

g 
br

id
es

Pr
op

or
tio

n 
of

 y
ou

ng
 b

rid
es

 (1
5–

19
 y

ea
r)

 in
 a

 d
ist

ric
t

=

To
ta
ln
um

be
ro

fe
ve
rm

ar
ri
ed

yo
un
g
br
id
es
ag
ed

15
−
19

ye
ar

in
a
di
str

ic
t

To
ta
ln
um

be
ro

fe
ve
rm

ar
ri
ed

wo
m
en

ag
e

15
−
49

in
th
ed

ist
ri
ct

O
ld

er
 w

iv
es

Pr
op

or
tio

n 
of

 w
iv

es
 w

ho
 a

re
 o

ld
er

 th
an

 th
ei

r h
us

ba
nd

s i
n 

a 
di

str
ic

t

=

T
o
ta
l
n
u
m
b
er

o
f

w
iv
es
w
h
o
a
re
o
ld
er

th
a
n
th
e
h
u
sb
a
n
d
in
a
d
is
tr
ic
t

T
o
ta
l
n
o
.o
f
co
u
p
le
in
d
is
tr
ic
t

G
en

er
at

io
na

l d
om

in
at

io
n

Yo
un

ge
r h

ou
se

ho
ld

 h
ea

d
Pr

op
or

tio
n 

of
 e

ld
er

ly
 m

en
 c

o-
re

si
di

ng
 w

ith
 a

 y
ou

ng
er

 h
ou

se
ho

ld
 h

ea
d

T
o
ta
l
n
u
m
b
er

o
f
el
ed
er
ly
m
en

li
vi
n
g
in
a
h
o
u
se
h
o
ld
h
ea
d
ed

b
y
a
m
a
le
o
f
a
yo
u
n
g
er

g
en
er
a
ti
o
n
in
a
d
is
tr
ic
t

T
o
ta
ln
u
m
b
er

o
f
el
ed
er
ly
h
a
vi
n
g
a
t
le
a
st
o
n
e
ch
il
d

N
eo

-lo
ca

l
Pr

op
or

tio
n 

of
 n

eo
-lo

ca
l r

es
id

en
ce

 a
m

on
g 

yo
un

g 
m

en
 in

 a
 d

ist
ric

t
=

T
o
ta
l
n
u
m
b
er

o
f
ev
er

m
a
rr
ie
d
m
en

h
o
u
se
h
o
ld
h
ea
d
a
g
e
2
0
−
2
9

T
o
ta
ln
u
m
b
er

o
f
ev
er

m
a
rr
ie
d
m
en

a
g
e
2
0
−
2
9

Jo
in

t f
am

ily
Pr

op
or

tio
n 

of
 e

ld
er

ly
 p

eo
pl

e 
liv

in
g 

in
 jo

in
t r

es
id

en
ce

 in
 a

 d
ist

ric
t

=

T
o
ta
l
n
u
m
b
er

o
f
el
d
er
ly
p
er
so
n
(a
g
ed

6
0
+
)
li
vi
n
g
w
it
h
a
t

le
a
st
tw
o

m
a
rr
ie
d
so
n
s
in
th
e
sa
m
e
h
o
u
se
h
o
ld
in
th
e
d
is
tr
ic
t

T
o
ta
l
n
u
m
b
er

o
f
el
d
er
ly
p
er
so
n
(a
g
ed

6
0
+
)
in
th
e
d
is
tr
ic
t

Pa
tri

lo
ca

lit
y

M
ar

rie
d 

da
ug

ht
er

Pr
op

or
tio

n 
of

 e
ld

er
ly

 p
eo

pl
e 

liv
in

g 
w

ith
 m

ar
rie

d 
da

ug
ht

er
s i

n 
a 

di
str

ic
t

=

T
o
ta
l
n
u
m
b
er

o
f
el
d
er
ly
in
a
d
is
tr
ic
t
(a
g
ed

6
0
+
)
li
vi
n
g
w
it
h

a
t
le
a
st
o
n
e
m
a
rr
ie
d
d
a
u
g
h
te
r

T
o
ta
l
n
u
m
b
er

o
f
el
d
er
ly
in
a
d
is
tr
ic
t
(a
g
e
6
0
+
)
li
vi
n
g
w
it
h
a
t
le
a
st

o
n
e
m
a
rr
ie
d
ch
il
d
in
th
e
sa
m
e

h
o
u
se
h
o
ld



	 A. Singh et al.    1   Page 8 of 22

Ta
bl

e 
2  

(c
on

tin
ue

d)

Va
ria

bl
e

D
es

cr
ip

tio
n

D
efi

ni
tio

n

So
n 

pr
ef

er
en

ce
B

oy
 a

s l
as

t c
hi

ld
Pr

op
or

tio
n 

of
 la

st 
bi

rth
 a

s a
 b

oy
 in

 a
 d

ist
ric

t
=

T
o
ta
l
n
u
m
b
er

o
f
b
o
ys
a
m
o
n
g
la
st
ch
il
d
re
n
in
a
d
is
tr
ic
t

T
o
ta
l
n
u
m
b
er

o
f
la
st
b
ir
th
in
a
d
is
tr
ic
t

Se
x 

ra
tio

Se
x 

ra
tio

 a
m

on
g 

ch
ild

re
n 

in
 th

e 
ag

e 
0–

6 
ye

ar
s i

n 
a 

di
str

ic
t

=
T
o
ta
l
n
u
m
b
er

o
f
m
a
le
ch
il
d
re
n
a
g
e
(0

−
6
yr
s.
)
in
a
d
is
tr
ic
t
∗
1
0
0

T
o
ta
l
n
u
m
b
er

o
f
fe
m
a
le
ch
il
d
re
n
a
g
ed

(0
−
6
yr
s.
)
in
a
d
is
tr
ic
t

Id
ea

l n
o.

 o
f s

on
s

Pe
rc

en
t o

f w
om

en
 a

ge
 1

5–
49

 w
ho

se
 d

es
ire

 fo
r i

de
al

 n
um

be
r o

f s
on

 is
 

m
or

e 
th

an
 id

ea
l n

um
be

r o
f d

au
gh

te
rs

=

T
o
ta
l
n
u
m
b
er

o
f
w
o
m
en

a
g
e
1
5
−
4
9
w
h
o
re
p
o
rt
ed

d
es
ir
e
fo
r

h
ig
h
er

n
u
m
b
er

id
ea
l
n
u
m
b
er

o
f
so
n

th
a
n
d
a
u
g
h
te
r

T
o
ta
ln
u
m
b
er

o
f
w
o
m
en

a
g
e
1
5
−
4
9

So
ci

o-
ec

on
om

ic
 d

om
in

at
io

n
Ed

uc
at

ed
 w

iv
es

Pr
op

or
tio

n 
of

 w
iv

es
 w

ho
 a

re
 m

or
e 

ed
uc

at
ed

 th
an

 th
ei

r h
us

ba
nd

s i
n 

a 
di

str
ic

t
=

T
o
ta
l
n
u
m
b
er

o
f
w
iv
es
w
h
o
h
a
ve

m
o
re
ye
a
rs
o
f
sc
h
o
o
li
n
g

th
a
n
h
u
sb
a
n
d

T
o
ta
l
n
u
m
b
er

o
f
co
u
p
le
s
fo
r
w
h
o
m
e
th
e
ye
a
rs
o
f

sc
h
o
o
li
n
g
a
re
kn
o
w
n
in
a
d
is
tr
ic
t

Ec
on

om
ic

 d
om

in
at

io
n

Pr
op

or
tio

n 
of

 w
om

en
 a

ge
 1

5–
49

 w
ho

 a
re

 e
ng

ag
ed

 in
 p

ro
fe

ss
io

na
l 

w
or

k 
in

 a
 d

ist
ric

t
=

T
o
ta
l
n
u
m
b
er

o
f
w
o
m
en

a
g
e
1
5
−
4
9
w
o
rk
in
g
a
s

p
ro
fe
ss
io
n
a
l
w
o
rk

in
a
d
is
tr
ic
t

T
o
ta
l
n
u
m
b
er

o
f
w
o
m
en

a
g
e
1
5
−
4
9
ye
a
r
in
th
e
d
is
tr
ic
t

So
ur

ce
:S

in
gh

, A
., 

C
ho

kh
an

dr
e,

 P
., 

Si
ng

h,
 A

.K
. e

t a
l. 

D
ev

el
op

m
en

t o
f 

th
e 

In
di

a 
Pa

tri
ar

ch
y 

In
de

x:
 V

al
id

at
io

n 
an

d 
Te

sti
ng

 o
f 

Te
m

po
ra

l a
nd

 S
pa

tia
l P

at
te

rn
in

g.
 S

oc
 I

nd
ic

 
Re

s 1
59

, 3
51

–3
77

 (2
02

2)
. h

ttp
s:

//​d
oi

.​o
rg

/​1
0.

​10
07

/​s
11

20
5-

​02
1-

​02
75

2-
1

https://doi.org/10.1007/s11205-021-02752-1


Patriarchy, Fertility and Excess Female Child Mortality in… Page 9 of 22      1 

3.4 � Control Variables

We included a number of district-level control variables, such as child mortality, 
contraceptive prevalence rate (CPR), childlessness, women married below 18 years 
of age, women workforce participation, women having schooling up to secondary 
level, exposure to media, poor households, scheduled castes or tribes (SC or ST), 
Hindu, Muslim, Sikh,and   urban residence in the regression models. The defini-
tions of the control variables are given in Table 1. District-level child mortality was 
obtained from Guilmoto and Rajan (2013). We estimated CPR, women married 
below 18 years of age, women having schooling up to secondary level or more, and 
exposure to media for the 640 districts of India using the NFHS-4. We estimated rest 
of the control variables from the 2011 census.

3.5 � Statistical Analysis

First, we generated scatter-plots to examine unadjusted association of the dependent 
variables with the independent variables. Then, we estimated Moran’s I to evaluate 
the degree of spatial clustering in the dependent and independent variables. Moran’s 
I is a global indicator of spatial autocorrelation and measures the degree to which 
data points are similar or dissimilar to their spatial neighbours. Moran’s I ranges 
between −1 and + 1; negative and positive values indicate that closely associated 
points are more dissimilar or similar, respectively.

We estimated bivariate LISA to examine the local correlation between the 
dependent variable and the weighted average of the independent variable in the 
neighbourhood. The bivariate LISA indicates whether the spatial distribution of the 
independent and the dependent variables are inter-related. The bivariate LISA pro-
duce high-high, low-low, high-low, and low–high clusters. For example, high-high 
IPI and excess female child mortality indicates the districts that have above-average 
IPI values and above-average excess female child mortality. Likewise, low-low IPI 
and excess female child mortality indicates the districts that have below-average IPI 
values and below-average excess female child mortality. While high-high and low-
low are known as spatial clusters, high-low and low–high are known as spatial outli-
ers (Anselin, 1995).

We estimated ordinary least squares (OLS) regressions to examine the associa-
tion of IPI with the dependent variable, net of the control variables. While OLS is 
a well-accepted tool for understanding associations, OLS estimates are biased when 
the dependent variables are spatially clustered (Anselin, 2005). Ignoring spatial 
clustering may be a problem as more variables become significant because standard 
errors appear smaller than they really are. To account for the spatial correlations, 
we estimated spatial error regression (SER). SER evaluates spatial clustering of the 
dependent variable that is not explained by the independent and control variables 
(Anselin, 2005). SER models account for the unobserved heterogeneity above and 
beyond the independent variables included in the model. We also estimated spa-
tial autocorrelation coefficients which indicate the fitness of SER models. Finally, 
we estimated SER models to examine the independent association of 5 dimensions 
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of the IPI with the two outcomes. We used queen’s weight matrix for estimating 
Moran’s I, LISA and spatial regression.

All variables were adjusted by survey sampling weights provided with NFHS-4. 
The spatial analysis was conducted in ArcGIS and GeodaSpace; all other analyses 
were conducted using STATA 16.

4 � Results

4.1 � Descriptive Results

The average IPI value at the district-level was 30.6. IPI ranged between 14.5 (Jaintia 
Hills district in Meghalaya) and 36.6 (Gaya district in Bihar) (Table 2). The average 
TFR was 3.3 children per women; the TFR ranged between as low as 1.6 (Kolkata 
district in West Bengal) and 5.8 (Araria district in Bihar). The average excess female 
child mortality was 15.8 per 1,000 live births. Excess female child mortality ranged 
between −17.2 per 1,000 live births (South Andaman district in Andaman and Nico-
bar Island) and 52.8 per 1,000 live births (Morena district in Madhya Pradesh).

Scatterplots showing unadjusted linear relationship between IPI and the depend-
ent variables are shown in Fig. 1. There was a strong positive association between 
IPI and excess female child mortality at the district-level (r = 0.54, 95% CI: 
0.49–0.59). The magnitude of linear relationship between IPI and TFR was rela-
tively weak (r = 0.42, 95% CI: 0.34–0.47).

4.2 � Spatial Clustering of IPI, TFR and Excess Female Child Mortality

There was strong spatial clustering in the IPI across the districts of India; the 
Moran’s I value was 0.57 (Table 1). Moran’s I values also indicate high spatial clus-
tering in the two dependent variables (0.55 for TFR and 0.59 for excess female child 
mortality).

Spatial distribution of the IPI, TFR, and excess female child mortality are shown 
in Fig.  2. High IPI values were clustered primarily in the districts of Haryana, 
Rajasthan, Uttar Pradesh, Madhya Pradesh, Bihar, Gujarat, and Maharashtra. In con-
trast, low IPI values were clustered primarily in the districts of Telangana, Kerala, 
and Tamil Nadu. High TFRs were clustered in the districts of union territory of 
Jammu and Kashmir, Rajasthan, Uttar Pradesh, Madhya Pradesh, Bihar, Jharkhand, 
and Meghalaya. Low TFRs were clustered in the south Indian states of Telangana, 
Andhra Pradesh, Kerala, and Tamil Nadu. Likewise, high excess female child mor-
tality was clustered primarily in the districts of Haryana, Rajasthan, Uttar Pradesh, 
Madhya Pradesh, Bihar, and Jharkhand, while low excess female child mortality was 
clustered primarily in the districts of Chhattisgarh, Kerala, and Tamil Nadu. A state 
and regional labelled locator map of India is shown in "Appendix 1".

We estimated bivariate LISA to examine the local correlation between the 
dependent variables and the weighted average of the district-level IPI in the neigh-
borhood (Fig.  3). Clusters of high IPI values and high TFR were located in the 
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northern, central, and eastern India. In particular, such clusters were located in dis-
tricts of Jhelam valley and outer hills of Jammu and Kashmir, southern and west-
ern regions of Rajasthan, central, eastern and southern upper Ganga plain regions 
of Uttar Pradesh, Bihar, Hazaribagh plateau of Jharkhand, and Vindhya and Malwa 
regions of Madhya Pradesh. In contrast, clusters of low IPI values and low TFR were 
located in the western and southern India. In particular, such clusters were located in 
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Fig. 1   Scatterplots showing unadjusted association of IPI with TFR and excess female child mortality, 
India
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districts of central plain and southern plain of West Bengal, eastern and inland east-
ern regions of Maharashtra, Telangana, coastal southern region of Andhra Pradesh, 
coastal and ghats, inland eastern and inland southern regions of Karnataka, Goa, 
Kerala, Tamil Nadu, and union territory of Puducherry.

Clusters of high IPI values and high excess female child mortality were located 
in districts from north eastern and western regions of Rajasthan, central, eastern, 
northern upper Ganga plain, southern and southern upper Ganga plain regions of 
Uttar Pradesh, northern and Vindhya regions of Madhya Pradesh, and Bihar. Clus-
ters of low IPI values and low excess female child mortality were located in districts 
from Jhelam valley and Ladakh regions of Jammu and Kashmir, Mahanadi basin 

Fig. 2   Quintile maps showing spatial distribution of independent and dependent variables, India
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and southern regions of Chhattisgarh, Southern region of Odisha, eastern and inland 
eastern regions of Maharashtra, inland north eastern region of Telangana, coastal 
northern region of Andhra Pradesh, inland southern region of Karnataka, Kerala, 
Tamil Nadu, and union territory of Puducherry.

4.3 � OLS Results

IPI was positively associated with TFR and excess female child mortality at district-
level, net of other socio-economic, demographic, and residence-related character-
istics (Tables 3 and 4). A one unit increase in IPI was associated with a 0.057 unit 
increase in TFR and 0.854 unit increase in excess female child mortality.

4.4 � SER Results

Results from SER models confirm the positive association of IPI with TFR and 
excess female child mortality at the district level (Tables 3 and 4). In SER, a one 
unit increase in IPI was associated with 0.056 unit increase in TFR and a 0.771 unit 
increase in excess female child mortality. The spatial autocorrelation coefficient was 
statistically significant across all two models, indicating the suitability of SER for 
modelling these relationships.

The SER results confirm the associations of child mortality with TFR. Child 
mortality was positively associated with TFR in both the models. While poor house-
holds and Scheduled Caste/Tribe were positively associated with TFR, contraceptive 

IPI and excess female child mortalityIPI and TFR

Fig. 3   LISA maps showing spatial association of IPI with TFR and excess female child mortality, India
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Table 3   Results of OLS and SER for TFR, Indian districts

*p ≤ 0.05, ** p < 0.01; Values in the parenthesis are standard errors

Ordinary least square (OLS) Spatial error regression (SER)

Variables Coefficient (SE) Coefficient (SE)
IPI 0.057(0.009)** 0.056(0.009)**
Child mortality rate 0.009(0.001)** 0.010(0.001)**
Contraceptive prevalence rate  − 0.011(0.001)**  − 0.008(0.001)**
Childlessness  − 0.032(0.009)**  − 0.017(0.009)
Female workforce participation  − 0.006(0.002)**  − 0.004(0.002)
Female secondary or higher education  − 0.020(0.003)**  − 0.017(0.003)**
Exposure to media  − 0.015(0.002)**  − 0.010(0.002)**
Poor household 0.002(0.002) 0.008(0.002)**
Scheduled caste/tribe 0.002(0.001) 0.002(0.001)**
Hindu  − 0.009(0.001)**  − 0.009(0.001)
Muslim 0.002(0.002) 0.002(0.002)
Sikh  − 0.009(0.002) **  − 0.009(0.003) **
Urban 0.000(0.001)  − 0.001(0.001)
Adjusted R-squared / pseudo R-Squared 77.8 77.1
AIC 840.4 728.3
Spatial autocorrelation (Lambda) 0.532(0.039)
Number of observations 640 640

Table 4   Results of OLS and SER for excess female child mortality, Indian districts

*p ≤ 0.05, ** p < 0.01; Values in the parenthesis are standard errors

Variables Ordinary least square (OLS) Spatial error regression (SER)
Coefficient (SE) Coefficient (SE)

IPI 0.854(0.135)** 0.771(0.143)**
TFR 6.666(0.597)** 6.095(0.619)**
Female workforce participation  − 0.193(0.031)**  − 0.164(0.032)**
Female secondary or higher education  − 0.168(0.044)**  − 0.175(0.047)**
Exposure to media 0.025(0.033) 0.04(0.033)
Poor household  − 0.068(0.03)*  − 0.038(0.033)
Scheduled caste/tribe  − 0.077(0.022)**  − 0.066(0.023) **
Hindu  − 0.063(0.022)**  − 0.057(0.024)*
Muslim  − 0.214(0.029)**  − 0.189(0.031)**
Sikh  − 0.068(0.036)  − 0.071(0.041)
Urban 0.085(0.018)** 0.079(0.018)**
Adjusted R-squared / pseudo R-Squared 56.5 57.0
AIC 4400.9 4346.4
Spatial autocorrelation (Lambda) 0.353(0.046)
Number of observations 640 640
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prevalence rate, female secondary education, exposure to media, and Sikh were 
negatively associated.

The SER results confirm the associations of TFR with excess female child mor-
tality. TFR was positively associated with excess female child mortality in the SER. 
While women workforce participation, female secondary education, scheduled 
castes/tribes, Hindu, and Muslim were negatively associated with excess female 
child mortality, urban residence was positively associated.

4.5 � Secondary Analyses Results

Of the five dimensions of IPI, only two domains—son preference and socioeco-
nomic domination—were positively associated with TFR. Whereas, domination of 
men over women and son preference were positively associated with excess female 
child mortality, i.e. an increase in domination of men over women and son prefer-
ence were associated with an increase in excess female child mortality, net of other 
control variables (Table 5). The spatial autocorrelation coefficient was statistically 
significant across all the models, indicating the suitability of SER for modelling 
these relationships.

5 � Discussion

While past studies used measures, such as female literacy (or sex ratio of literacy 
rate), number of sons as opposed to daughters, higher ideal proportion of sons, sex 
ratio at birth; the sex ratio of mortality, proportion of females aged 15–19 unmar-
ried, female labor force participation (or sex ratio of labor force participation), 
excess female migration, etc. (Arokiasamy, 2002; Bhattacharya, 2006; Clark, 2000; 

Table 5   Results of SER 
estimating associations of the 
five dimensions# of patriarchy 
and the two dependent variables, 
Indian districts

*p ≤ 0.05, **p < 0.01; Values in the parenthesis are standard errors; 
All specifications include the full set of controls
# Higher values on the five dimensions depict higher patriarchal 
norms

Variables TFR Excess female 
child mortality

Domination of men over women 0.007(0.026) 1.953(0.423)**
Domination of older generation 

over the younger generation
0.024(0.020) 0.497(0.336)

Patrilocality 0.021(0.002) 0.462(0.316)
Son preference 0.143(0.025)** 1.628(0.440)**
Socio-economic domination 0.084(0.022)** 0.054(0.382)
Pseudo R-Squared 79.1 58.5
AIC 718.3 4340.6
Spatial autocorrelation (Lambda) 0.470(0.041)** 0.341 (0.047)**
Number of observations 640 640
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Guilmoto et al., 2018; Malhotra et al., 1995), for examining association of gender 
inequality with fertility and excess female child mortality in India, our study exam-
ines associations of a context-specific index of family patriarchy (IPI) with TFR 
and excess female child mortality. Results adjusted for key socio-economic, demo-
graphic, and residence related characteristics indeed suggest strong associations 
between IPI and district level TFR and district level excess female child mortality. 
These results were upheld in the spatial models that accounted for spatial clustering 
in the two dependent variables. By using a context specific index of patriarchy, we 
were able to overcome the limitations of previous studies that relied on a few aspects 
of patriarchy to measure gender inequality.

Our findings extend those of Malhotra et  al. (1995) who, examining data from 
over 40 years ago, concluded that patriarchy plays an important role in explaining 
regional variations in fertility in India, demonstrating the same findings hold true 
today. Using a single index of patriarchy, as opposed to multiple indicators (as used 
in Malhotra et al. (1995)), affords greater opportunity to understand the association 
of IPI with fertility and excess female child mortality at the district level. Our find-
ings indicate that the association between patriarchy and the two outcomes remains 
a concern in India, corresponding with other research that documents associations 
between gender inequality and female disadvantage in child survival (Arokiasamy, 
2002; Bhattacharya, 2006; Chaudhuri, 2012, 2015; Clark, 2000; Kashyap, 2019; 
Kashyap & Behrman, 2020).

This study is also the first to examine how spatial distribution of IPI and spatial 
distribution of the two outcomes are correlated at the district level. While spatial 
patterns largely confirmed the north–south divide as identified by Dyson and Moore 
(1983) 40 years ago, there was widespread spatial heterogeneity in the two outcomes 
within the north and the south Indian districts. These findings indicate that state-
level analysis often masks such district-level spatial heterogeneity and reaffirms the 
Indian government’s approach to focus on high-need districts and not just high need 
states.

At the district level, spatial heterogeneity beyond the north–south divide was 
also evident in the spatial association of IPI with excess female child mortality and 
TFR. For example, in the northern state of Madhya Pradesh, spatial clusters of high 
IPI and high excess female child mortality were found only in two (northern and 
Vindhya regions) of the six geographic regions (Vindhya, central, Malwa, south, 
south western, and northern). In the south Indian state of Andhra Pradesh, low-low 
spatial clusters were found only in the one (coastal northern region) of the three 
regions (coastal northern, coastal southern, and inland southern). Likewise, in Kar-
nataka (a south Indian state), low-low spatial clusters were found only in the one 
(inland southern region) of the four regions (coastal and ghats, inland eastern, inland 
southern, and inland northern). District-level spatial heterogeneity in the associa-
tions were also noted in TFR within the north and south Indian states. Our findings 
suggest that spatial analysis can provide more focused inputs to the policy-makers 
for formulating targeted policy interventions at lower administrative levels, such as 
districts.

A new and significant contribution of our paper is the use of spatial models for 
identifying associations of IPI with the two outcomes at the district-level. We were 
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able to identify spatial clusters below the state-level that may require targeted inter-
ventions. A few of these spatial clusters comprised of districts across state borders, 
which may require joint intervention by the states. Spatial models also helped us 
correctly identify the variables that were associated with the two outcomes. For 
example, childlessness, female workforce participation and Hindu were negatively 
associated with fertility in the OLS, but were not statistically significant in the SER. 
Similarly, poor households was associated with excess female child mortality in the 
OLS, but lost its significance in the SER. The spatial models confirmed the presence 
of strong unobserved spatial factors related to local context that may not be captured 
by the variables included in the study. Therefore, future studies may look for more 
local factors, such as local cultural practices and local gender discourse, while trying 
to explain female disadvantage at the district or lower administrative levels.

Another important contribution of our paper is the identification of the dimen-
sions of IPI that were associated with the two outcomes. While domination of men 
over women and son preference were positively associated with excess female 
child mortality, son preference and socio-economic domination were associated 
with TFR. Our findings seem plausible given that in societies where men dominate 
women, unequal allocation of food, care, and other household resources may lead 
to female demographic disadvantage (Mishra et  al., 2004; Pande, 2003; Pande & 
Yazbeck, 2003). Guilmoto et al. (2018) also reported association between son pref-
erence and excess female child mortality in India. A number of earlier Indian stud-
ies have associated son preference with fertility (Arokiasamy, 2002; Bhattacharya, 
2006; Clark, 2000; Chaudhuri, 2012; Das Gupta 2003). Our findings are consistent 
with Clark (2000) who found that women who are disadvantaged in terms of school-
ing not only want but also attain a higher proportion of sons. Likewise, educated 
women were less likely to desire more ideal number of sons than daughters in a 
study by Pande and Astone (2007).

Two dimensions of IPI that are associated with fertility and excess female child 
mortality and that can be addressed by policy interventions are son preference and 
socio-economic domination. The Government of India has launched a number of 
schemes, such as Beti Bachao Beti Padhao and Sukanya Samriddhi Yojana, to pro-
mote the value of female children. Similarly, Government of India has launched 
several schemes, such as Mudra Yojana, Mahila Samriddhi Yojana, Mahila Shakti 
Kendra, Stand-up India, etc., to encourage women entrepreneurs in India. While 
these schemes are great initiatives, more needs to be done to overcome challenges 
related to son preference, women’s work participation and entrepreneurship. Inter-
ventions that increase the social, economic and religious utility of women may help 
in reducing son preference. As there are considerable district-level heterogeneity, 
policies that account for local-context are likely to be more beneficial for reducing 
son preference than centrally or state-funded schemes. When it comes to women’s 
work participation and entrepreneurship, low risk-taking ability, family responsibili-
ties, safety and security are some of the important challenges. Policies that address 
some of these issues may help in improving the economic value of women in the 
Indian society.

A key limitation of our study is that we could not replicate this analysis on a more 
recent dataset—NFHS 2019–21 (henceforth referred to as NFHS-5). The number 



	 A. Singh et al.    1   Page 18 of 22

of districts in NFHS-5 increased to 707 from 640 in NFHS-4. The two outcomes 
included in our study were estimated using the 2011 Indian census, which included 
only 640 districts. Since the 2021 Indian census could not be conducted due to 
COVID-19 pandemic, it is not possible to estimate the excess female child mortality 
or TFR for all the 707 districts canvassed in NFHS-5. However, while recognizing 
the importance of this limitation, we believe that social constructs such as patriar-
chy, and their associations with measures of female disadvantage, are unlikely to 
substantially change over only in 4–5 years. We were able to demonstrate that patri-
archy is important for explaining spatial variations in TFR and excess female child 
mortality using a large population representative household survey. Future work 
may consider examining the association of patriarchy with fertility, child mortality, 
and other demographic indicators at individual level. Third, IPI is specific to kin-
ship structure and should not be generalized to aspects of patriarchy outside of fami-
lies or households, such as political participation and leadership. Moreover, Singh 
et al. (2021) did not include ‘lateral relatives’ in the construction of IPI. It may be 
interesting to examine how the ranking of districts change after inclusion of ‘lateral 
relatives’ in the patriarchy index. It may also be interesting to examine whether the 
association between patriarchy index created by including ‘lateral relatives’ and our 
two outcome variables change at lower administrative levels. Nevertheless, IPI is an 
additional tool that may be used to assess aspects and trends of gender inequality in 
LMICs.

Our study also opens up avenues for public health and other social scientists to 
explore the relationships between patriarchy and challenging public health problems 
such as physical and sexual violence against women. Likewise, analyzing the associ-
ations between IPI and indicators of women’s empowerment may offer an important 
lens into program or policy levers that could catalyze change to improve the status 
and value of women in India.

To conclude, IPI was positively associated with TFR and excess female child 
mortality at the district-level. As patriarchy is deep-rooted in Indian society, a great 
deal of effort is needed to shift these traditionally held social norms and practices. 
Some potential interventions in this direction could be redesigning the course cur-
riculum for young children to promote gender equality, further supporting girl child 
schooling, developing social media campaigns for improving the value of girl child, 
etc. The use of spatial tools such as LISA to identify subnational clusters where 
progress is lagging offers valuable planning aids to policy-makers in formulating 
and implementing targeted interventions at lower administrative levels. This is par-
ticularly important given that India is a large and diverse country, and policies for-
mulated at National- or State-levels may not gain the traction and buy-in that more 
localized programs can find. This granular sub-state analysis also enables the identi-
fication of distinct administrative units that may require specially tailored programs 
and policies reflective of their distinct characteristics and attributes.

Appendix 1

See Figure 4 .



Patriarchy, Fertility and Excess Female Child Mortality in… Page 19 of 22      1 

Author contributions  Abhishek Singh (AS) contributed to the study conception and design. Material 
preparation, data collection and analysis were performed by Kaushalendra Kumar (KK), Lotus McDou-
gal (LM), Praveen Kumar Chokhandre (PKC), Ajeet Kumar Singh (AKS) and Ashish Kumar Upad-
hyay (AKU). The first draft of the manuscript was written by AS. LM, K S James (KSJ) and Anita Raj 
(AR) reviewed and edited previous versions of the manuscript. All authors read and approved the final 
manuscript.

Funding  Authors are thankful to the Bill and Melinda Gates Foundation for providing financial support 
for this research under Grant Nos—OPP1179208 and INV-047355.

Data availability  The data utilized in this study are available in public domain. The NFHS-4 data can be 
obtained on request from the Demographic and Health Surveys (DHS) website https://​dhspr​ogram.​com/​

Fig. 4   State map with natural divisions within states of India 2017

https://dhsprogram.com/methodology/survey/survey-display-355.cfm


	 A. Singh et al.    1   Page 20 of 22

metho​dology/​survey/​survey-​displ​ay-​355.​cfm. The Census 2011 data may be downloaded from the web-
site ttps://censusindia.gov.in/census.website.

Declaration 

Conflict of interest  There is no conflict of interest.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

References

Agarwal, B. (1994). A field of one’s own: Gender and land rights in South Asia. Cambridge University Press.
Anselin, L. (1995). Local indicators of spatial association–LISA. Geographical Analysis, 27(2), 93–115.
Anselin, L. (2005). Exploring spatial data with GeodaTM: A workbook. Illinois, USA: University of Illinois 

and the Centre for Spatially Integrated Social Science (CSISS), Illinois Spatial Analysis Laboratory, 
Department of Geography.

Arokiasamy, P. (2002). Gender preference, contraceptive use and fertility in India: Regional and developmen-
tal dummies. International Journal of Population Geography, 8(1), 49–67.

Arokiasamy, P. (2004). Regional patterns of sex bias and excess female child mortality in India. Population-
E, 59(6), 833–864.

Bagchi, D. (1981). Women in agrarian transition in India: Impact of development. Geografiska Annaler: 
Series B, Human Geography, 63(2), 109–117.

Barcellos, S. H., Carvalho, L. S., & Lleras-Muney, A. (2014). Child gender and parental investments in 
India: Are boys and girls treated differently? American Economic Journal: Applied Economics, 6(1), 
157–189.

Basu, D., & De Jong, R. (2010). Son targeting fertility behavior: Some consequences and determinants. 
Demography, 47(2), 521–536.

Bhalotra, S. R., & Cochrane, T. (2010). Where have all the young girls gone? Identification of sex selection 
India (IZA Discussion Paper No. 5381). Bonn, Germany: Institute for the Study of Labor.

Bhat, P. N. M., Preston, S., & Dyson, T. (1984). Vital rates in India 1961-1981. Washington D C: 
National Academy Press, Committee on Population and Demography, Report No. 24.

Bhattacharya, P. C. (2006). Economic development, gender inequality, and demographic outcomes: Evidence 
from India. Population and Development Review, 32(2), 263–291.

Bongaarts, J. (2013). The implementation of preferences for male offspring. Population and Development 
Review, 39(2), 185–208.

Bose, N., & Das, S. (2024). Reassessing the relationship between women’s empowerment and fertility: Evi-
dence from India. Review of Development Economics, 28(2), 544–573.

Chakraborty, T., & Kim, S. (2010). Kinship institutions and sex ratios in India. Demography, 47(4), 
989–1012.

Chaudhuri, S. (2012). The desire for sons and excess fertility: A household-level analysis of parity progres-
sion in India. International Perspectives on Sexual and Reproductive Health, 38(4), 178–186.

Chaudhuri, S. (2015). Excess female infant mortality and the gender gap in infant care in Bihar India. Femi-
nist Economics, 21(2), 131–161.

Clark, S. (2000). Son preference and sex composition of children: Evidence from India. Demography, 37(1), 
95–108.

Das-Gupta, A. (2003). Culture and fertility: Son preference and reproductive behaviour. Sociological Bul-
letin, 52(2), 186–197.

https://dhsprogram.com/methodology/survey/survey-display-355.cfm
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Patriarchy, Fertility and Excess Female Child Mortality in… Page 21 of 22      1 

Doss, C. (2013). Intrahousehold bargaining and resource allocation in developing countries. The World Bank 
Research Observer, 28(1), 52–78.

Dyson, T., & Moore, M. (1983). On kinship structure, female autonomy, and demographic behavior in India. 
Population and Development Review, 9(1), 35–60.

Fledderjohann, J., Agrawal, S., Vellakkal, S., Basu, S., Campbell, O., Doyle, P., Ebrahim, S., & Stuckler, D. 
(2014). Do girls have a nutritional disadvantage compared with boys? Statistical models of breastfeed-
ing and food consumption inequalities among Indian siblings. PLoS ONE, 9, e107172.

Guilmoto, C. Z., & Rajan, S. I. (2013). Fertility at district level in India: Lessons from the 2011 census. Eco-
nomic and Political Weekly, 48(23), 59–70.

Guilmoto, C. Z., Saikia, N., Tamrakar, V., & Bora, J. K. (2018). Excess under-5 female mortality across 
India: A spatial analysis using 2011 census data. The Lancet Global Health, 6(6), e650–e658.

Haque, R., Alam, K., Rahman, S. M., Keramat, S. A., & Al-Hanawi, M. K. (2021). Women’s empowerment 
and fertility decision-making in 53 low and middle resource countries: A pooled analysis of demo-
graphic and health surveys. British Medical Journal Open, 11(6), e045952.

International Institute for Population Sciences (IIPS) and ICF. (2017). National Family Health Survey 
(NFHS-4), 2015–16: India. Mumbai, India: IIPS.

Jayachandran, S., & Kuziemko, I. (2011). Why do mothers breastfeed girls less than boys? Evidence and 
implications for child health in India. Quarterly Journal of Economics, 126(3), 1485–1538.

Jayaraman, A., Mishra, V., & Arnold, F. (2009). The relationship of family size and composition to fertility 
desires, contraceptive adoption and method choice in South Asia. International Perspectives on Sexual 
and Reproductive Health, 35(1), 29–38.

Kabeer, N. (2005). Gender equality and women’s empowerment: A critical analysis of the third millennium 
development goal 1. Gender and Development, 13(1), 13–24.

Kashyap, R. (2019). Is prenatal sex selection associated with lower female child mortality? Population Stud-
ies, 73(1), 57–78.

Kashyap, R., & Behrman, J. (2020). Gender discrimination and excess female under-5 mortality in India: A 
new perspective using mixed-sex twins. Demography, 57(6), 2143–2167.

Karve, I. (1965). Kinship organization in India. Asia Publishing House.
Malhotra, A., Vanneman, R., & Kishor, S. (1995). Fertility, dimensions of patriarchy, and development in 

India. Population and Development Review, 21(2), 281–305.
Mishra, V., Roy, T. K., & Retherford, R. D. (2004). Sex differentials in childhood feeding, health care, and 

nutritional status in India. Population and Development Review, 30(2), 269–295.
Moursund, A., & Kravdal, Ø. (2003). Individual and community effects of women’s education and autonomy 

on contraceptive use in India. Population Studies, 57(3), 285–301.
Nasir, R., & Kalla, A. K. (2006). Kinship system, fertility and son preference among the Muslims: A review. 

The Anthropologist, 8(4), 275–281.
Pande, R. P. (2003). Selective gender differences in childhood nutrition and immunization in rural India: The 

role of siblings. Demography, 40(3), 395–418.
Pande, R. P., & Yazbeck, A. S. (2003). What’s in a country average? Wealth, gender and regional inequalities 

in immunization in India. Social Science and Medicine, 57(11), 2075–2088.
Pande, R. P., & Astone, N. M. (2007). Explaining son preference in rural India: The independent role of 

structural versus individual factors. Population Research and Policy Review, 26(1), 1–29.
Radkar, A. (2018). Is son preference weakening? Economic and Political Weekly, 24(53), 101–106.
Rajan, S., & Morgan, S. P. (2018). Selective versus generalized gender bias in childhood health and nutrition: 

Evidence from India. Population and Development Review, 44(2), 231–255.
Rosenblum, D. (2013). The effect of fertility decisions on excess female mortality in India. Journal of Popu-

lation Economics, 26(1), 147–180.
Scott, K., Shinde, A., Ummer, O., Yadav, S., Sharma, M., Purty, N., Jairath, A., Chamberlain, S., & LeFe-

vre, A. E. (2021). Freedom within a cage: How patriarchal gender norms limit women’s use of mobile 
phones in rural central India. BMJ Global Health, 6(Suppl 5), e005596.

Singh, A., Kumar, K., Pathak, P. K., Chauhan, R. K., & Banerjee, A. (2017). Spatial patterns and determi-
nants of fertility in India. Population (English), 72(3), 505–526.

Singh, A., Chokhandre, P., Singh, A. K., Barker, K. M., Kumar, K., McDougal, L., James, K. S., & Raj, A. 
(2021). Development of the India Patriarchy Index: Validation and testing of temporal and spatial pat-
terning. Social Indicators Research, 159(1), 351–377. https://​doi.​org/​10.​1007/​s11205-​021-​02752-1

https://doi.org/10.1007/s11205-021-02752-1


	 A. Singh et al.    1   Page 22 of 22

Authors and Affiliations

Abhishek Singh1,2   · Kaushalendra Kumar1,2   · Lotus McDougal3   · 
Praveen Kumar Chokhandre4   · Ajeet Kumar Singh5   · 
Ashish Kumar Upadhyay6   · K. S. James7   · Anita Raj7,8 

 *	 Lotus McDougal 
	 lmcdouga@health.ucsd.edu

	 Abhishek Singh 
	 abhishek@iipsindia.ac.in

	 Kaushalendra Kumar 
	 kaushal@iipsindia.ac.in

	 Praveen Kumar Chokhandre 
	 praveenchokhandre@gmail.com

	 Ajeet Kumar Singh 
	 aksingh2789@gmail.com

	 Ashish Kumar Upadhyay 
	 ashu100789@gmail.com

	 K. S. James 
	 ksjames@tulane.edu

	 Anita Raj 
	 araj@tulane.edu

1	 Department of Public Health and Mortality Studies, International Institute for Population 
Sciences, Mumbai, India

2	 Centre of Demography of Gender, International Institute for Population Sciences, Mumbai, 
India

3	 Center on Gender Equity and Health, University of California San Diego, San Diego, USA
4	 Population Research Centre, JSS Institute of Economic Research, Dharwad, India
5	 Immunization Technical Support Unit, Ministry of Health & Family Welfare, New Delhi, India
6	 GENDER Project, International Institute for Population Sciences, Mumbai, India
7	 Newcomb Institute, Tulane University, New Orleans, LA, USA
8	 Tulane School of Public Health and Tropical Medicine, New Orleans, LA, USA

Vosti, S. A., & Lipton, M. (1991). Population change in the wake of agricultural improvement:A district 
level analysis of India, 1961-81. Washington D C: International Food PolicyResearch Institute.

Walby, S. (1989). Theorising patriarchy. Sociology, 23(2), 213–234.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

http://orcid.org/0000-0001-6263-4410
http://orcid.org/0000-0001-5913-0297
http://orcid.org/0000-0002-3002-0489
http://orcid.org/0000-0003-1050-7107
http://orcid.org/0000-0003-3054-6146
http://orcid.org/0000-0003-2518-4603
http://orcid.org/0000-0002-5364-5326
http://orcid.org/0000-0002-8127-5123

	Patriarchy, Fertility and Excess Female Child Mortality in India
	Abstract
	1 Introduction
	2 Research Context
	3 Data and Methods
	3.1 Data
	3.2 Dependent Variables
	3.3 Independent Variables
	3.4 Control Variables
	3.5 Statistical Analysis

	4 Results
	4.1 Descriptive Results
	4.2 Spatial Clustering of IPI, TFR and Excess Female Child Mortality
	4.3 OLS Results
	4.4 SER Results
	4.5 Secondary Analyses Results

	5 Discussion
	Appendix 1
	References


