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causes of neonatal death, India 200

m low birth weight/prematurity
m infection

m birth asphyxia/trauma
B congenital

m tetanus

m other causes

source: Million Deaths Study



two papers

1. what are the basic facts about maternal
nutrition Iin India?

just main
findings

Apaper 1 pre-pregnancy body mass & weight gain

2.h2¢ R2S3a Y2YQa
health?

In-depth

AL LISNJ HY 62YSYyQa
(with ReetikaKhera& Dean Spears)

az2OAl f

aal dza



how are papers 1 & 2 related?

1. maternal nutrition in India is aurprisingly
big problem

A estimate prepregnancy body mass, weight gain during
pregnancy

A make comparisons with sul$aharan Africa

2. causes & conseguencesicial status seems to
lead to poor nutrition and poor child outcomes
A aK2¢g |y STFSOUO 2F Y2UIKSNXQa
A present evidence that poor maternal nutrition is an
Important mechanism linking the two



paper 1.
pre-pregnancy body mass &
weight gain during pregnancy
In India & sub-Saharan Africa




research guestionswhat fraction of Indian
women areunderweight before pregnancy
how muchweight do they gainduring
pregnancy, and how does tleempare to
poorer subSaharan Africa

data: NFHS, 2008ndia)
29 DHS, 200Q010(sub-Saharan Africa)




why would we want to know theprevalenceof
pre-pregnancy underweiglit

can we just use thdraction underweight
among nonrpregnant women as g@roxy for
pre-pregnancy underweigf?

this will be biasedif women who get
pregnant aredifferent from those
g K2 R2Yy QU doyelatg Wit &
nutrition...
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fraction underweight

D®

®

41.4% fraction of prepregnant women

who are underweightsmi<18.5)
(means and 95% Cls shown)

® non-pregnant women, 15-49
m pre-pregnant women, reweighted by age
A pre-pregnant women, full reweighting (no CU¥)

0lo©

15.7%

India

sub-Saharan Africa



estimated pregnancy weight gain (kg)

weight gain during pregnancy
IS remarkably low

(means and 95% Cls shown)

India sub-Saharan Africa

® method 1, no controls

B method 1, full controls

A method 2, reweight with pregnant women

¢ method 2, reweight with women who delivered last year
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could differences In thestatus of womenbe
driving these differences imutrition ?

sex gaps In India are larger than In

sub-Saharan Africa.
education
work outside the home
sex ratios at birth
child mortality
child height
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paper 2:
womenos status and
height In India: evidence from
joint rural households




research questions:
can a mot heros so:
nfl uence her c¢chi |
If so, how?



why is this a hard question to answer?

measurement omitted variables

wsoclal status Is often

measuredin ~ whigh social status

dadzo2SOuUADSE women live in different
wother measures suffer households

from systematic . .

reporting bias whigh socrllal st%t_l#fs
weducation/education women have ditierent

gaps are not really human capital

about status




joint households In rural India

household headH

older brother ‘
younger brotheH

8%of rural
children under

five lived In joint
householdswith ‘
\ )

two daughters in

law in 2005 I
the children we study




Ajoint HH are characterized lyy and
(Mandelbaum 1948)

I older brothers have higher status than younger
brothers, wives inherit from husbandseymour, 1993)

A daughters in law are at the bottom of the
household hierarchy

I they do lots of physical work and their behavior Is
highly regulatedJeffrey, Jeffrey & Lyon, 1984)



how do daughters in law enact social ran

Aveiling
Alowering her gaze
S 4" Asitting on the floor

T

photo credit: dinodia.com

A remaining quiet in the
presence of senior me
and women

A eating last

www.nhationalgeographic.com




our strategy

measurement omitted variables

wdza S | 62 Yl yQa prwusejointhousehold fixed (i
household, an observable STFSOuasz az BSC
demographic fact based on differences between cousins

the age of her husband .
wcontrol for properties of

individual children and

wlarge literature on rank in nuclear families within joint
joint households HH

wverify that differences in wverify that results are not
status emerge from intra driven by parents sorting into

household rank household rank




three analyses

0 one:do women mairried to the younger brother
really have lower status?

o literature review & empirical confirmation

o two: are children of lower ranked daughters in law
really shorter than their cousins ?
0 rule out explanations other than social rank
othree:K2 g R2Sa Y2U0KSNXa N
oAl Qa y20 KSIFfOK OF NB
0 maternal nutrition: differences in neonatal mortality,
body mass index, and birth weigiing new primary data)



one:
do women married to younger
brothers really have lower
status than women married to
older brothers?




iterature on rank among daughtetig-law

A more people to whom a second daughier

law mustdeferthan a first daughtein-law
(Mandelbaum 2005)

AGaSyA2N ¢dodiSs@ieyoun§ iR U 2
Y I NNE A Y Bysof & MBS 1983)

A lower ranked daughterg-law are most likely
to eat lastfrom a common pot{Pariwala 1994)

one: really lower ranking?






regressions In this presentation

outcome;, = P low ranking;;, + a, + C;,0 + €
Ai A4 UKS O2STFAOASY
A a, is a joint household fixed effect

A G, are controls, which change depending on
the specification

one: really lower ranking?



decision making authority

Adoesi KS 62YlYy KIOBS aFAYVI
related to:

A herown health care?

A large household purchases?

A daily purchases?

A visits to her relatives and friends?

A what to do with the money her husband earns?

A subjective, but the household fixed effect helps
deal with some concerns

ANBINBaa 'y AYRAOFG2NI ¥
iIndicator for being the lower ranked woman using
household fixed effects

one: reallly lower ramikimg?



decision making authority
(NFHS 2005)

(1) (2) (3) (4) (5) (6)

dependent variable: sum  own health large purchases daily purchases  visits money

lower ranking woman -0.281* J|-0.1000** -0.0154 -0.0825* -0.00906] -0.0737t
0. 111 0. 0'383 (0. 0'3'3[] 0.0344 (0.0332)_(0.0382

joint household fixed effects v v v

n (daughters-in-law) 1395 1395 1395 1395 1395 1395

one: really lower ranking?



mobility: time spent outside

A prior literature K - & A RS Y 0 ArfokilB/R ¢
outside the homeas a measure of social status
(Rahman& Raq 2004;Kabeey 1999)

A we analyze data from thidia Time Use Survey

A 1999 survey, all adults in 12,750 rural households in 6
states

A 1.2% of rural households interviewed (n=312) had two
daughtersin-law

ARIFGF 2y UGAYS dzaS FT2NJ 0KS «a

one: really lower ranking?



mobility: time spent outside

200 250 300 350
] ] ] 1

150
!

minutes spent outside on a normal day

100
I

age
higher ranking DIL — — — - lower ranking DIL

lpoly of time spent outside on a normal day

one: really lower ranking?



mobility: time spent outside

cumulative probability
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CDF of time spent outside on a normal day

really lower ranking?



two:

are children of lower ranked
daughters in law shorter
than their cousins ?

IS this really because of
Y2UKSNQa ?2a2 OA



c direct effects of household size,
birth order, or other demographics

C pre-marriage sorting of mothers
Into Iintra-household rank

C differences between older and
younger brothers (father differences)



In the same household, are
children oflower ranking
mothersshorterthan children
of higher ranking mothers?



nonparametric comparison of children
of lower and higher ranking women

Lo
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1

height for age z-score
-1.5

-2
|

-2.5
1

age in months

higher ranking DIL — — —~- lower ranking DIL

G62Y NBIffeé akKkz2NI



OKAf RNy Qa KSA3

Children 1 households 1in which both daughters-in-law have children

lower ranking mother 0.0144 | -0.245%  -0.377%F -0.382%F _0.422**
(0.108) | (0.102) (0.133)  (0.136) (0.159)
mother’s age at birth -0.0241  -0.0177  -0.0102
(0.0233) (0.0289) (0.0391)
mother’s height 0.0190  0.02417
(0.0143) (0.0142)
jomt household fixed effects v v v v v
age 1n monthsxsex controls v v v v
demographic controls v v v
mother specific controls v v
father specific controls v

n (children in joint households) 1078 1078 1078 1075 1069

G62Y NBIffeé akKkz2NI
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OKAf RNy Qa KSA3

Children 1 households 1in which both daughters-in-law have children

lower ranking mother 0.0144 |-0.245% | -0.377%F -0.382%F _0.422**
(0.108) |(0.102) (0.133)  (0.136) (0.159)
mother’s age at birth -0.0241  -0.0177  -0.0102
(0.0233) (0.0289) (0.0391)
mother’s height 0.0190  0.02417
(0.0143) (0.0142)
jomt household fixed effects v v v v v
age 1n monthsxsex controls v v v v
demographic controls v v v
mother specific controls v v
father specific controls v

n (children in joint households) 1078 1078 1078 1075 1069

G62Y NBIffeé akKkz2NI



i direct effects of household size,
birth order, or other demographics

C pre-marriage sorting of mothers
Into Iintra-household rank

C differences between older and
younger brothers (father differences)



reasons to use demographic contro

maybe grandmothers prefer earlier born
grandchildrenor even the first bory regardless of
Y2ZUKSNBRQ adl tdzakK

maybe having older cousins increases
OKAf RNBY Qa SELJ&adzNE

maybe low ranking daughters in law have
0 KSAN) OKAf RNBYy Qa &7z

Gg2Y NBIFIffe& akKkz2NII



demographic controls

Afirst born to mother

Asingle birth

AY2ZU0KSNXRa |3S U 0o
Abirth order in joint household

Abirth order in nuclear familyot shown)

Gg2Y NBIFIffe& akKkz2NII



OKAf RNBY Qa

KSA3

Children 1 households 1in which both daughters-in-law have children

lower ranking mother 0.0144  -0.245* [_0.377**] L0.382%F _0.422%F
(0.108)  (0.102) (0.133) } (0.136)  (0.159)
mother’s age at birth -0.0241  -0.0177  -0.0102
(0.0233) (0.0289) (0.0391)
mother’s height 0.0190  0.02417
(0.0143) (0.0142)
jomt household fixed effects v v v v v
age 1n monthsxsex controls v v v v
demographic controls v v v
mother specific controls v v
father specific controls v
n (children in joint households) 1078 1078 1078 1075 1069
Ug2z2yY NBFtfeée akKz2NI



v direct effects of household size,
birth order, or other demographics

U pre-marriage sorting of mothers
Into Intra-household rank

C differences between older and
younger brothers (father differences)



reasons to be concerned about
mother characteristics

maybe inferior women sort into being
lower ranked daughtermn-law?

If this Is true, then they may be worse
mothers for reasons that do not have to
do with rank in a joint household.

Go2Y NBIffeée akKz2NII



do inferior women sort into being
lower ranked daughterm-law?

rank among daughters-
law Is common knowledge, parents
might take It into consideration

marriage markets are thin,
lots of constraints to optimize

Go2Y NBIffeée akKz2NII



wheight wo Y2 UKSNXQA

wyears of height
education wyears of
wliteracy education

wage at marriage wage at marriage



V2 RAFFSNBYOSA
pre-marriage characteristigsiFHS 2005)

(1) (2) (3) (4)

dependent variable: height grade completed literacy age at marriage

raner A: Women in households in which both daughters-in-law have children

lower ranking mother 0.268 -0.248 0.0399 0.108
[(0.594) (0.335) (0.0437) (0.245) ]
woman’s age -0.0585 -0.203** 0.0187* 0.0541
(0.113)  (0.0745)  (0.00805)  (0.0544)
joint household fixed effects Vv Vv v v
n (daughters-in-law) 811 814 813 814

Go2Y NBIffeé akKkz2NI



OKAf RNBY Qa

KSA3

Children 1 households 1in which both daughters-in-law have children

lower ranking mother 0.0144  -0.245%  -0.377** [-0.382**] 10422+
(0.108)  (0.102) (0.133) { (0.136) ) (0.159)
mother’s age at birth -0.0241  -0.0177  -0.0102
(0.0233) (0.0289) (0.0391)
mother’s height 0.0190  0.02417
(0.0143) (0.0142)
joint household fixed effects v v v v v
age 1n monthsxsex controls v v v v
demographic controls v v v
mother specific controls v v
father specific controls v
n (children in joint households) 1078 1078 1078 1075 1069
Ug2z2yY NBFtfeée akKz2NI



height difference present for all
maternal heights

1

5

0

height-for-age z-score, residuals after age and sex

-5

I I I I T
145 150 155 160 165
mother's height (cm)

higher ranking DIL — — — - lower ranking DIL

Go2Y NBIffeé akKkz2NI



v direct effects of household size, birth
order, or other demographics

V pre-marriage sorting of mothers into
Intra-household rank

U differences between older and
younger brothers (father differences)



reasons to be concerned about
father characteristics

maybe younger brothers have worse
human capital in ways that affect their
ability to provide for nuclear families?

If this Is true, then their children may be
shorter for reasons that do not have to do
with Y 2 Y ik in the joint household.

Gg2Y NBIFIffe& akKkz2NII



wheight
wyears of education
wliteracy

wworking at time of
survey

wworking in a white
collar job

wfull sample
wyears of education
wage at marriage

wselect samplenot shown)
wo T 0KSNXauv
wemployment



no differences between brothers
(NFHS 2005)




