
Little women, 
stunted children: 
Intergenerational 

consequences 
ǿƻƳŜƴΩǎ ǎǘŀǘǳǎ 

in India
Diane Coffey

Princeton University

October 22, 2014
photo credit: Kyle Merrit Ludowitz



neonatal mortality 
& GDP per capita, 

2005

13 per 

1000



causes of neonatal death, India 2005

source: Million Deaths Study

low birth weight/prematurity

infection

birth asphyxia/trauma

congenital

tetanus

other causes



two papers

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

Åpaper 1: pre-pregnancy body mass & weight gain

2. hƻǿ ŘƻŜǎ ƳƻƳΩǎ ǎƻŎƛŀƭ ǎǘŀǘǳǎ ŀŦŦŜŎǘ ŎƘƛƭŘ 
health? 

ÅǇŀǇŜǊ нΥ ǿƻƳŜƴΩǎ ǎǘŀǘǳǎ ϧ ŎƘƛƭŘ ƘŜƛƎƘǘ
(with ReetikaKhera& Dean Spears)  

just main 
findings

in-depth 



how are papers 1 & 2 related?

1. maternal nutrition in India is a surprisingly 
big problem
Å estimate pre-pregnancy body mass, weight gain during 

pregnancy

Å make comparisons with sub-Saharan Africa

2. causes & consequences:social status seems to 
lead to poor nutrition and poor child outcomes
Å ǎƘƻǿ ŀƴ ŜŦŦŜŎǘ ƻŦ ƳƻǘƘŜǊΩǎ ǎƻŎƛŀƭ ǎǘŀǘǳǎ ƻƴ ŎƘƛƭŘ ƘŜƛƎƘǘ

Å 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 questions:  what fraction of Indian 
women are underweight before pregnancy,  

how much weight do they gain during 
pregnancy, and how does this compare to 

poorer sub-Saharan Africa?

data:  NFHS, 2005 (India)
29 DHS, 2000-2010(sub-Saharan Africa)



can we just use the fraction underweight 
among non-pregnant women as a proxy for 

pre-pregnancy underweight?

this will be biasedif women who get 
pregnant are different from those 
ǿƘƻ ŘƻƴΩǘ ƛƴ ǿŀȅǎ ǘƘŀǘ correlate with 

nutrition...

why would we want to know the prevalenceof  
pre-pregnancy underweight?



age, fertility & 
underweight





fraction of pre-pregnant women 
who are underweight (BMI<18.5)

(means and 95% CIs shown)

41.4%

15.7%



weight gain during pregnancy 
is remarkably low
(means and 95% CIs shown)



cumulative distribution functions of weight 
for women at 3, 6, and 9+months gestation 

in Indiaand sub-Saharan Africa



sex gaps in India are larger than in 
sub-Saharan Africa.

education
work outside the home 

sex ratios at birth 
child mortality 

child height

could differences in the status of women be 
driving these differences in nutrition?



pre-pregnant 
African women 

(16%)

Indian 
men, 
35-50 
(25%)

age gradient among 
Indian women 15-49: 
15 percentage points

pre-pregnant
Indian women (41%)



paper 2: 

womenôs status and childrenôs 

height in India: evidence from 

joint rural households



research questions: 
no

can a motherôs social status 

influence her childrenôs health?  

if so, how?



why is this a hard question to answer?

measurement

ωsocial status is often 
measured in 
άǎǳōƧŜŎǘƛǾŜέ ǿŀȅǎ

ωother measures suffer 
from systematic 
reporting bias

ωeducation/education 
gaps are not really 
about status

omitted variables

ωhigh social status 
women live in different 
households

ωhigh social status 
women have different 
human capital



joint households in rural India

older brother

younger brother

the children we study

household heads

8%of rural 
children under 

five lived in joint 
householdswith 
two daughters in 

law in 2005



joint households in rural India

Åjoint HH are characterized by patriarchyand 
age hierarchy (Mandelbaum, 1948)

ïolder brothers have higher status than younger 
brothers, wives inherit from husbands  (Seymour, 1993)

Ådaughters in law are at the bottom of the 
household hierarchy

ïthey do lots of physical work and their behavior is 
highly regulated (Jeffrey, Jeffrey & Lyon, 1984)



how do daughters in law enact social rank?

Åremaining quiet in the 
presence of senior men 
and women

Åeating last

Åveiling
Ålowering her gaze
Åsitting on the floor

photo credit: dinodia.com
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our strategy

measurement

ωǳǎŜ ŀ ǿƻƳŀƴΩǎ Ǌŀƴƪ ƛƴ ŀ Ƨƻƛƴǘ 
household, an observable 
demographic fact based on 
the age of her husband

ωlarge literature on rank in 
joint households

ωverify that differences in 
status emerge from intra-
household rank

omitted variables

ωuse joint household fixed 
ŜŦŦŜŎǘǎΣ ǎƻ ǿŜΩǊŜ ƭƻƻƪƛƴƎ ŀǘ 
differences between cousins

ωcontrol for properties of 
individual children and 
nuclear families within joint 
HH

ωverify that results are not 
driven by parents sorting into 
household rank



three analyses

o one: do women married 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 ?

o rule out explanations other than social rank

o three: Ƙƻǿ ŘƻŜǎ ƳƻǘƘŜǊΩǎ Ǌŀƴƪ ŀŦŦŜŎǘ ŎƘƛƭŘ ƘŜƛƎƘǘΚ

o ƛǘΩǎ ƴƻǘ ƘŜŀƭǘƘ ŎŀǊŜ

o maternal nutrition: differences in neonatal mortality, 
body mass index, and birth weight (using new primary data)



one: 
do women married to younger 

brothers really have lower 
status than women married to 

older brothers?



literature on rank among daughters-in-law

Åmore people to whom a second daughter-in-
law must defer than a first daughter-in-law 
(Mandelbaum, 2005)

ÅάǎŜƴƛƻǊ ǿƛǾŜǎ ǘŜƴŘ ǘƻ dominateyoung in-
ƳŀǊǊȅƛƴƎ ǿƛǾŜǎέ (Dyson & Moore, 1983)

Ålower ranked daughters-in-law are most likely 
to eat last from a common pot (Pariwala, 1994)

one: really lower ranking?



empirical confirmation of lower social rank



regressions in this presentation

Å̡  ƛǎ ǘƘŜ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ƛƴǘŜǊŜǎǘ

Åah is a joint household fixed effect

ÅCih are controls, which change depending on 
the specification

one: really lower ranking?



decision making authority

Ådoes ǘƘŜ ǿƻƳŀƴ ƘŀǾŜ άŦƛƴŀƭ ǎŀȅέ ƛƴ ŘŜŎƛǎƛƻƴǎ
related to:
Å her own health care?
Å large household purchases?
Å daily purchases?
Å visits to her relatives and friends?
Å what to do with the money her husband earns?

Åsubjective, but the household fixed effect helps 
deal with some concerns

ÅǊŜƎǊŜǎǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ŦƻǊ άǎŀȅέ ƛƴ ŘŜŎƛǎƛƻƴǎ ƻƴ ŀƴ 
indicator for being the lower ranked woman using 
household fixed effects

really lower ranking?one: really lower ranking?



v

decision making authority 
(NFHS 2005)

one: really lower ranking?



mobility: time spent outside

Åprior literature Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ ǿƻƳŜƴΩǎ mobility 
outside the homeas a measure of social status 
(Rahman& Rao, 2004; Kabeer, 1999)

Åwe analyze data from the India Time Use Survey 
Å1999 survey, all adults in 12,750 rural households in 6 

states

Å1.2% of rural households interviewed (n=312) had two 
daughters-in-law

ÅŘŀǘŀ ƻƴ ǘƛƳŜ ǳǎŜ ŦƻǊ ǘƘŜ άǘȅǇƛŎŀƭέ Řŀȅ ōŜŦƻǊŜ ǘƘŜ ǎǳǊǾŜȅ

v
one: really lower ranking?



mobility: time spent outside

v
one: really lower ranking?



mobility: time spent outside

v
really lower ranking?



is this really because of 
ƳƻǘƘŜǊΩǎ ǎƻŎƛŀƭ Ǌŀƴƪ?

two:
no

are children of lower ranked 
daughters in law shorter 

than their cousins ?



robustness checks

Çdirect effects of household size, 
birth order, or other demographics 

Çpre-marriage sorting of mothers 
into intra-household rank 

Çdifferences between older and 
younger brothers (father differences) 

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



in the same household, are 
children of lower ranking 

mothers shorter than children 
of higher ranking mothers?

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



nonparametric comparison of children 
of lower and higher ranking women

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



ŎƘƛƭŘǊŜƴΩǎ ƘŜƛƎƘǘ ϧ ƳƻǘƘŜǊΩǎ Ǌŀƴƪ

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



ǿƘȅ ŎƻƴǘǊƻƭ ŦƻǊ ŎƘƛƭŘΩǎ ŀƎŜΚ

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



ŎƘƛƭŘǊŜƴΩǎ ƘŜƛƎƘǘ ϧ ƳƻǘƘŜǊΩǎ Ǌŀƴƪ

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



robustness checks

üdirect effects of household size, 
birth order, or other demographics 

Çpre-marriage sorting of mothers 
into intra-household rank 

Çdifferences between older and 
younger brothers (father differences) 

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



reasons to use demographic controls

maybe grandmothers prefer earlier born 
grandchildren (or even the first born), regardless of 
ƳƻǘƘŜǊǎΩ ǎǘŀǘǳǎΚ

maybe having older cousins increases 
ŎƘƛƭŘǊŜƴΩǎ ŜȄǇƻǎǳǊŜ ǘƻ ŘƛǎŜŀǎŜΚ

maybe low ranking daughters in law have 
ǘƘŜƛǊ ŎƘƛƭŘǊŜƴΩǎ ȅƻǳƴƎŜǊΣ ƻƴ ŀǾŜǊŀƎŜΚ

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



demographic controls

Åfirst born to mother

Åsingle birth

ÅƳƻǘƘŜǊΩǎ ŀƎŜ ŀǘ ōƛǊǘƘ

Åbirth order in joint household

Åbirth order in nuclear family (not shown)

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



ŎƘƛƭŘǊŜƴΩǎ ƘŜƛƎƘǘ ϧ ƳƻǘƘŜǊΩǎ Ǌŀƴƪ

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



robustness checks

Vdirect effects of household size, 
birth order, or other demographics 

üpre-marriage sorting of mothers 
into intra-household rank 

Çdifferences between older and 
younger brothers (father differences) 

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



reasons to be concerned about 
mother characteristics

maybe inferior women sort into being 
lower ranked daughters-in-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.

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



do inferior women sort into being 
lower ranked daughters-in-law?

maybe yes: rank among daughters-in-
law is common knowledge, parents 
might take it into consideration

maybe no: marriage markets are thin, 
lots of constraints to optimize

we can check! 

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



mother characteristics

mother 
comparisons

ωheight

ωyears of 
education

ωliteracy

ωage at marriage

regression 
controls

ωόƳƻǘƘŜǊΩǎύ 
height

ωyears of 
education

ωage at marriage

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



ƴƻ ŘƛŦŦŜǊŜƴŎŜǎ ƻƴ ƳƻǘƘŜǊǎΩ 
pre-marriage characteristics (NFHS 2005)

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



ŎƘƛƭŘǊŜƴΩǎ ƘŜƛƎƘǘ ϧ ƳƻǘƘŜǊΩǎ Ǌŀƴƪ

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



height difference present for all 
maternal heights

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



robustness checks

Vdirect effects of household size, birth 
order, or other demographics 

Vpre-marriage sorting of mothers into 
intra-household rank 

üdifferences between older and 
younger brothers (father differences) 

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



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 ƳƻƳΩǎ rank in the joint household.

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



father characteristics

brother comparisons

ωheight

ωyears of education

ωliteracy

ωworking at time of 
survey

ωworking in a white 
collar job

regression controls

ωfull sample

ωyears of education

ωage at marriage

ωselect sample (not shown)

ωόŦŀǘƘŜǊΩǎύ ƘŜƛƎƘǘ

ωemployment

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ



no differences between brothers 
(NFHS 2005)

ǘǿƻΥ ǊŜŀƭƭȅ ǎƘƻǊǘŜǊ ŘǳŜ ǘƻ ƳƻƳΩǎ ǊŀƴƪΚ


