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Abstract

Objectives: First, our objective was to estimate socio-economic inequalities in the use of postnatal care (PNC) compared
with those in the use of care at birth and antenatal care. Second, we wanted to compare inequalities in the use of PNC
between facility births and home births and to determine inequalities in the use of PNC among mothers with high-risk
births.

Methods and Findings: Rich–poor ratios and concentration indices for maternity care were estimated using the third round
of the District Level Household Survey conducted in India in 2007–08. Binary logistic regression models were used to
examine the socio-economic inequalities associated with use of PNC after adjusting for relevant socio-economic and
demographic characteristics. PNC for both mothers and newborns was substantially lower than the care received during
pregnancy and child birth. Only 44% of mothers in India at the time of survey received any care within 48 hours after birth.
Likewise, only 45% of newborns received check-up within 24 hours of birth. Mothers who had home births were
significantly less likely to have received PNC than those who had facility births, with significant differences across the socio-
economic strata. Moreover, the rich-poor gap in PNC use was significantly wider for mothers with birth complications.

Conclusions: PNC use has been unacceptably low in India given the risks of mortality for mothers and babies shortly after
birth. However, there is evidence to suggest that effective use of pregnancy and childbirth care in health facilities led to
better PNC. There are also significant socio-economic inequalities in access to PNC even for those accessing facility-based
care. The coverage of essential PNC is inadequate, especially for mothers from economically disadvantaged households. The
findings suggest the need for strengthening PNC services to keep pace with advances in coverage for care at birth and
prenatal services in India through targeted policy interventions.
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Introduction

The highest risk of death for both the mother and her newborn

occurs at the time of childbirth or immediately in the period after

birth. Ensuring appropriate postnatal care is critical to safeguard-

ing maternal and newborn health [1–3]. More than two-thirds of

newborn deaths occur within the first week after birth and of these,

most deaths occur in the first 24 hours of birth [4]. This is also the

case with maternal deaths where almost two-thirds tend to occur

in the postnatal period [5]. India is no exception to this. About

39% of neonatal deaths occur on the first day of life in India, about

57% during the first three days [6] and the majority of maternal

deaths occur between the third trimester and the end of the first

week after birth [7].

Promoting antenatal care and skilled attendance at birth is

clearly not enough for improving maternal and child health. The

WHO guidelines on postnatal care recommend essential routine

postnatal care for all mothers and their newborns, extra care for

low birth weight and small babies, and early identification and

referral or management of emergency conditions. The guidelines

further recommend postnatal visits within 6 to 12 hours after birth,

and follow-up visits from 3 to 6 days, at 6 weeks, and then at 6

months [8]. Strategies aimed at promoting universal access to

postnatal care have been recommended for several years [9] and

these interventions can have measurable and sustained impact in

reducing neonatal and maternal mortality [1]. Yet, despite

governmental initiatives and policy efforts, there is a lack of

follow-up after childbirth. Moreover, mothers often only seek

postnatal care in the event of complications after birth. Poverty,

lack of schooling, poor knowledge, and inadequate follow-up

services in healthcare systems deter women from seeking postnatal

care. To date, there has not been any systematic national level

analysis of population data to understand the levels and socio-

economic differentials in the use of postnatal care in India. Little
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evidence exists on the extent and timing of postnatal care and how

these differ between women who received home and institutional

care at birth.

A continuum of care throughout pregnancy and the postpartum

period is critically important in India where both mothers and

children are vulnerable to a range of health risks resulting from the

vicious cycle of malnutrition and poverty. Moreover, despite a

recent decline in infant mortality rates, there is little subsequent

improvement in most Indian states [10–11]. The infant mortality

rate was around 57 per 1000 live births in 2005–06 and ranged

between as low as 15 in Kerala to as high as 73 in Uttar Pradesh

[11]. Maternal mortality rates were also high at 212 deaths per

100,000 live births, which varied widely across Indian states [12].

The Government of India introduced several policy measures and

interventions to tackle the burden of infant and maternal mortality

by reorienting the National Population Policy (2000), the National

Health Policy (2002), the Reproductive and Child Health

Programme (Phase I – 1997–2004, Phase II – 2005–2010), and

the National Rural Health Mission (2005–2012) – wherein

improving postnatal coverage was envisaged as one of the key

intervention strategies to reduce infant and maternal mortality

rates [13]. Unfortunately, although the policies have rightly

emphasised on components such as skilled attendance and

antenatal and institutional care at birth, they have overlooked

the need to strengthen postnatal care within the reproductive

health services.

In general, postnatal care uptake has been limited in south

Asia [1,14–16] and particularly in India. According to the

2005–06 National Family Health Survey (NFHS-3), only 42%

of women reported receiving postnatal check-up after their

recent birth [11]. Of these, only about a third received check-

up within the first two days after birth. Unfortunately, the

NFHS-3 collected data on postnatal care from only mothers

who had given birth in a health facility. Postnatal care is under-

researched in India at the national level, except a study

conducted in the state of Madhya Pradesh [17], one conducted

in southern India [18] and another rural-based study [19].

However, none of these studies explicitly addressed the socio-

economic inequalities in postnatal care use.

This paper quantifies the extent of socio-economic inequalities

in the use of various components of postnatal care (PNC) in India.

First, the study examines inequalities in use of PNC compared

with those in utilization of care at birth and antenatal care.

Second, given new large-sample survey data collected in 2007–08

which asked specific questions on PNC we were able to compare

inequalities in the use of PNC between facility births and home

births. Additionally, we estimated socio-economic inequalities in

the case of births that were at risk e.g. cesarean births and births

with maternal complications.

Table 1. Use of antenatal, delivery and postnatal care services for the last pregnancy recorded in the five years preceding the
survey, India, 2007–08.

Type of services received %
Number of
mothers

Mother received any antenatal care
Yes
No

73.05
26.95

158,404
58,427

Mother received 4 or more ANC visits
Less than four visits
Four or more visits

57.49
42.51

89,475
66,172

During antental care, mother received any advice on institutional delivery
Yes
No

46.02
53.98

72,856
85,470

Mother experienced any complication during delivery
Yes
No

58.56
41.44

133,600
94,544

Place of childbirth
Home
Institution

56.82
43.18

123,208
93,628

Mode of delivery
Normal
C-section

91.94
8.06

199,330
17,478

Mother received any postnatal check-up within 48 hours of delivery
Yes
No

44.06
55.94

95,536
121,300

Newborn received any postnatal check-up within 24 hours of birth
Yes
No

44.99
55.01

95,837
117,161

Number of postnatal check-ups in first 10 days after birth
Less than two check-ups
Two or more check-ups

38.42
61.58

37,047
59,369

Place of first postnatal check-up
Government facility
Private facility

44.80
55.20

43,230
53,275

Note: Frequencies in some variables may not add to 219, 388 due to missing cases.
doi:10.1371/journal.pone.0037037.t001
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Methods

Ethics Statement
The study is based on a publically available secondary data set

with no identifiable information on the survey participants. This

dataset is available in the public domain for research use and

hence no formal approval from the institutional review board is

required. So, no ethics statement required for this work.

Data
We used data from the third round of the District Level

Household Survey (DLHS-3) conducted in 2007–08 in 601

districts from 34 states and union territories of India. DLHS-3

adopted a multi-stage stratified systematic sampling design which

resulted in national and state-representative samples after applying

sampling weights to control for complex survey design [7]. A total

of 643,944 ever married women aged 15–49 years and 166,260

unmarried women aged 15–24 years were interviewed in the

survey. Data on postnatal care were collected from all women who

had a birth in the five years preceding the survey date, irrespective

of whether they sought delivery care at home or in a health facility.

Outcome Variables
The outcome variable considered in the analysis was the type

and timing of postnatal care. The availability of detailed

information in DLHS-3 provided us with opportunities to analyze

inequalities in type and timing of postnatal care by place of birth,

complications during birth, and cesarean birth. In addition, the

analysis considered antenatal care and care at birth (home or

facility).

Exposure Variables
The main explanatory variable of interest was a proxy measure

of household economic status. Direct data on income or

expenditure are not available in the DLHS-3 and in circumstances

where such data available in retrospective surveys are subject to

reporting bias, a wealth index is computed based on the ownership

of household assets and consumer durables [20–26]. Other

demographic and social variables that influence maternal health

care behaviour were also added including woman’s level of

education, her place and region of residence, birth order, and

gender status of the child.

Methods
Two measures were used to assess the extent of inequalities in

the use of PNC: the rich-poor ratio (computed by dividing the top

quintile by the bottom quintile of the wealth index) and the

concentration index (CI - which measures the relationship

between accumulated proportions of mothers ranked by their

socio-economic status against the cumulative proportion of

postnatal care use) [25,27–29]. The values of the CI range from

21 to 1. A value equal to 1 or 21 indicates that only the richest or

the poorest mothers use postnatal care respectively. These

measures were also used to compare the differences in PNC with

those receiving antenatal care and care at birth between home and

facility and between births with and without maternal complica-

tions. Binary logistic regression models were fitted to assess the

adjusted effect of wealth quintile on the likelihood of using PNC

after adjusting for antenatal and childbirth care, and other

relevant socio-economic and demographic characteristics. The

explanatory variables were initially screened for potential multi-

collinearity before considering those in the regression models.

Results

Inequalities in Use of Services–comparing PNC Use with
ANC and Care at Birth

Only 44% of the mothers interviewed in the survey received any

PNC check-up within 48 hours of giving birth (Table 1).

Moreover, only 45% of the newborns were checked within 24

hours. Around 62% of the babies did, however eventually receive

two or more check-ups within the first 10 days after birth. As

expected, a majority of these babies were examined in a private

facility (55%).

In contrast antenatal care was utilised by more women – about

73% of the mothers reported availing some form of care for their

recent birth. However, only about 42% received the recom-

mended four or more visits. Only 46% of women received advice

on institutional care for childbirth. About 57% of the births took

Table 2. Rich-Poor ratio and concentration index for use of postnatal and other services, India, 2007–08.

Type of services received % among total

Richest Poorest Ratio Concentration Index

(1) (2) (1/2)

Mother received any ANC 93.6 54.8 1.7*** 0.047***

Mother received 4 or more ANC visits 67.7 19.7 3.4*** 0.070***

During ANC, received advice on institutional delivery 60.1 32.1 1.9*** 0.126***

Institutional birth 79.9 19.1 4.2*** 0.087***

Mother received any PNC check-up within 48 hours of birth 77.1 22.7 3.4*** 0.078***

Newborn received PNC check-up within 24 hours of birth 78.6 23.3 3.4*** 0.243***

Baby received two or more PNC check-ups within first 10 days of life 75.4 43.00 1.8*** 0.104***

Baby was checked at

(a) Government facility 34.8 47.4 0.7*** 20.079***

(b) Private facility 65.2 52.6 1.2*** 0.301***

Note: ***P,0.001, Differences were tested for significance using one way ANOVA. Associations between the dependent and independent variables were tested using
chi-square test. All the associations were significant at p,0.001 level.
doi:10.1371/journal.pone.0037037.t002
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place at home or at places other than a health facility and about

58% of the mothers reported experiencing complications during

childbirth. The majority of women had vaginal births while about

8% were cesarean sections.

Rich-poor ratios are presented in Table 2. Findings suggest

enormous socio-economic inequalities in use of PNC services.

Moreover, the socio-economic inequalities also varied across the

continuum of care consisting of antenatal, birth and postnatal care

services respectively. For instance, the rich-poor ratio varied from

as low as 1.7 in case of receipt of any form of ANC to as high as

3.4 as regard to the compliance with 4 or more ANC visits. The

rich were also four times more likely to have had an institutional

birth when compared to the poor. The use of PNC was

particularly unequal with the rich utilizing these services three

times more compared with the poor. The rich-poor ratio in case of

babies receiving two or more check-ups within the first 10 days

after birth, however, was only 1.8. Further, babies belonging to the

richer households were more likely to be examined in a private

facility compared to the poor who were more likely to be

examined in the government facilities.

Estimated concentration indices further confirm the wide socio-

economic inequalities in the use of selected services (Table 2). The

highest inequality was found in the use of PNC for newborns

within 24 hours of birth. The rich were much more likely than the

poor to get their babies seen by a health worker within 24 hours of

birth. In addition, they were also more likely than the poor to get

their newborns examined in a private facility. On the other hand,

poor were more likely to receive a newborn check-up in a

government facility. The rich were also relatively better in terms of

receiving ANC advice than the poor. Findings clearly suggest that

PNC was particularly unequal compared to other services.

Inequality in Utilization of PNC by Place of Delivery
The differentials in use of PNC by place of birth were

substantial; the use being much higher in the case of facility births

compared to home births. Not surprisingly, the use of postnatal

care was limited for mothers who gave birth at home (Figure 1).

The findings based on concentration indices suggest higher socio-

economic inequalities in selected components of postnatal care in

case of home births when compared to facility births (Table 3). For

example, the concentration index for a newborn check-up within

24 hours of births was much higher in case of mothers who had

birth at home compared with mothers who had birth at health

facility suggesting higher socio-economic inequalities in this aspect

of PNC relating to home births in contrast with births at a facility.

Comparing home births with facility births, the inequalities in

receipt of two or more check-ups for the baby before 10 days of life

were found to be more pronounced in case of home births. An

interesting finding emerges when we examine the concentration

indices for choice of facility for the newborn’s check-up. The socio-

economic inequalities were much higher in choice of facility for

Figure 1. Differentials in postnatal care by place of childbirth.
doi:10.1371/journal.pone.0037037.g001

Table 3. Concentration index for use of postnatal care by place of delivery, India, 2007–08.

Services Concentration index

Home births Facility births

Mother received any PNC check-up within 48 hours of birth 0.027*** 0.027***

Newborn received PNC check-up within 24 hours of birth 0.182*** 0.054***

Baby received two or more PNC check-ups within first 10 days of life 0.073*** 0.061***

Baby was checked at

(a) Government facility 0.015*** 20.166***

(b) Private facility 0.157*** 0.255***

Note: ***P,0.001.
doi:10.1371/journal.pone.0037037.t003
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PNC check-up of newborn in the case of facility births as

compared with births at home.

The adjusted probabilities of PNC use, as derived from logistic

regression model are presented in Table 4. Apart from the fact

that use of PNC was distinctly lower among home births as against

facility births, the poor-rich difference was maintained at almost

similar levels. Across all components of PNC and the entire

spectrum of wealth score there remained an advantage for use of

PNC in case of facility births. The two components i.e. check-up at

government facility and private facility depict a pattern conform-

ing to the preference of the rich for private facility. Indeed the

socio-economic inequalities in the use of PNC remained high even

after adjusting for important socio-economic, demographic and

residence related variables. Overall, the predicted probabilities

suggest significantly higher use by the rich compared to the poor

irrespective of the place of birth of newborn. However, the gap

between the richest and poorest was found to be higher in case of

facility births compared to home births.

Inequality in PNC by Maternal Complications
Literature suggests that cesarean births and births with maternal

complications are considered to be at high risk during the first few

weeks of life. Though low birth weight babies and babies of small

size are also at high risk, but they were not included in the analysis

due to the unavailability of such information in the DLHS – 3

dataset. Therefore, the analysis focusses only on use of PNC

among those who had a cesarean birth and those with maternal

complications.

Figure 2 presents the use of PNC for cesarean deliveries. For

comparison we have contrasted the same against the use of PNC

for normal deliveries. Findings clearly suggest higher use of PNC

for those who had cesarean deliveries compared to those with

normal deliveries. Check-ups for mother and baby within 24 hours

of birth were almost universal in the case of cesarean births. On

the contrary, such examinations were limited in the case of normal

births. However, even in the case of cesarean deliveries not all

babies received two-or more check-ups within first 10 days of life.

This percentage was even lower in the case of normal deliveries.

Another observation relates to babies born from cesarean sections

being more likely to get a check-up at a private facility as opposed

to normal births examined at government facilites.

Estimated concentration indices suggest considerable socio-

economic inequalities in the use of PNC even for mothers who had

cesarean births. This is an important finding given the fact that

cesarean sections occur in health facilities and women remain in

the facility for a prolonged period of time after the procedure. This

should in theory facilitate closer interaction between the mother

and the health provider and results in better opportunities to

Figure 2. Differentials in postnatal care by mode of childbirth.
doi:10.1371/journal.pone.0037037.g002

Table 5. Concentration indices for use of postnatal care by maternal complications, India, 2007–08.

Services Caesarean births Births with maternal complications

Mother received any PNC check-up within 48 hours of birth 0.015*** 0.074***

Newborn received PNC check-up within 24 hours of birth 0.034*** 0.236***

Baby received two or more PNC check-ups within first 10 days of life 0.018*** 0.109***

Baby was checked at

(a) Government facility 20.176*** 20.060***

(b) Private facility 0.240*** 0.288***

Note: ***P,0.001.
doi:10.1371/journal.pone.0037037.t005
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receive appropriate PNC and related counselling services. Though

the levels of inequalities were low in three out of five components

of PNC, the inequalities were particularly pronounced in choice of

place for PNC. The poor were more likely than the rich to access

care in a government facility, whereas, the rich tend to utilize

private facilities for PNC (Table 5).

The adjusted probabilities of accessing PNC by wealth quintile

are presented in Table 6. The results adjusted for socio-economic,

demographic and residence related variables suggest that rich were

much more likely than the poor to utilize PNC and that were also

more likely to utilize private facility for availing such care.

Unlike the case of cesarean births, no consistent association was

found between maternal complications at the time of birth and

subsequent use of PNC (Figure 3). Some of the components had

greater use among mothers who did not have complications

during birth, while the others were more likely to be used by those

mothers with reported complications. Births with maternal

complications were no different from normal births in receiving

the recommended set of PNC. This finding contradicts our belief

that mothers with complications during birth should be using PNC

more often than those without complications.

However, we observe socio-economic inequalities in use of PNC

even among mothers who experienced complications during birth.

The concentration indices for the first three components were

0.074, 0.236 and 0.109, suggesting significant socio-economic

inequality in the use of these three components (Table 5). Even in

case of births with maternal complications, the poor were more

likely than the rich to utilize government facilities whereas the rich

were more likely to utilize private facilities. The logistic regression

results confirm the descriptive findings that the rich availed PNC

more than the poor. In some components the differences were of

the order of 0.57–0.58 (Table 6).

Discussion

This research is the first of its kind to present national level

analyses of PNC in India. Such an attempt is motivated by the

premise of asserting whether inequalities in utilisation of antenatal

and childbirth care persist further in PNC as well. The assessment

of such inequalities is made across various risk indicators such as

cesarean section and births with maternal complications. The

findings demonstrate clear evidence that PNC use has been

unacceptably low and inequitable in India. The levels of PNC are

relatively much lower than those of antenatal and childbirth care.

Coverage of PNC is extremely unequal with the richest mothers

having better access than their poorer counterparts.

There is further evidence that effective use of pregnancy and

childbirth care in health facilities lead to better PNC [30]. Yet,

there are wide socio-economic inequalities in those accessing

facility based care. Overall, the coverage of essential PNC is

limited especially for mothers from marginalised and economically

disadvantaged households. The findings also suggest high

inequalities in the type of PNC for births that took place at home

compared to facility births – with postnatal check-ups within 24

hours and two or more PNC check-ups within the first 10 days of

birth being particularly unequal. The risks associated with

particularly home births could accumulate due to poor follow-up

after the birth. Contrary to our expectations, the use of PNC was

also unequitable in the case of facility births, which raises

important questions about the functioning and quality of maternal

health care services in India. Existing evidence highlight access

and cost factors determining antenatal and childbirth care in India

including poor transportation, indirect costs and out-of-pocket

expenditure associated with care and more importantly poor
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quality of maternal health care services [31–37]. The present

findings are indicative of the fact that part of the non-use and

inequalities in maternal health care can be explained by the

inherent drawbacks in health systems which are inclined to treat

clients based on their socio-economic position. There is, therefore,

an urgent need to revamp the maternal health care system in India

by one that is efficient in service delivery without any form of

discrimination and is also sensitive to the needs of clients.

Interestingly, the findings indicate socio-economic inequality in

postnatal care use even in the case of cesarean births. This is quite

surprising given the fact that women are expected to stay longer in

facilities after a cesarean section. We did not find any consistent

relationship between mothers reporting complications at childbirth

and PNC use – despite the rich-poor differences. Women who had

complications at birth usually need systematic follow-up to

monitor and manage health risks for both the mother and her

child [14]. The present analyses show that even among this group

of women, rich women were particularly more likely than the poor

women to seek care during the postnatal period.

The finding that poor and the marginalized use PNC more from

government health facilities is important. Although government

facilities minimize the economic burden of healthcare for the poor,

the services available are often of sub-standard quality. Postnatal

interventions should address the quality of care in government

facilities to reduce the inequalities between the rich and the poor.

The potential limitations of the study should be noted. It has to

be noted that maternal complications are self-reported by mothers

based on their experiences and perceptions, and hence, the

observed relationship between maternal complications and PNC

should be interpreted with caution. The present study could not

examine the quality of PNC services offered in government/

private facilities. Also, there is a lack of information in the DLHS

data on whether mothers who had cesarean births had PNC

before or after discharge from the facility. Ideally, the questions on

postnatal care use in case of cesarean births must refer to PNC use

after discharge from the facility. This is because women stay in the

facilities for longer periods after cesarean births. Finally, this

research could not externally validate the survey responses,

although the trends seen in various rounds of DLHS ensure

consistency across time. On the other hand, the survey format is

standard and regularly used in the various rounds of the DLHS.

Survey teams receive formal training and essential quality control

measures are in place.

The findings hold implications for the policies and programmes

aimed at improving maternal health in India. One of the

important interventions for improving maternal and child health

under NRHM has been the conditional cash transfer scheme more

widely known as the Janani Suraksha Yojana (JSY) [38]. Under this

scheme, pregnant women are offered with cash incentives if they

opt to giving a birth in a health facility, public or a government

designated private hospital. However, there are no concurrent

schemes in place to promote postnatal care.

Whilst it is important to promote institutional births especially

in India where population level risks of maternal and child

mortality are very high, essential postnatal care can have

additional and substantial benefits in enhancing maternal and

child health outcomes and wellbeing at later life [37]. Moreover,

essential postnatal care could help in reducing postpartum

depression among new mothers – a topic that has not received

adequate attention in the country [39]. India urgently needs a

comprehensive maternal health package that addresses the

spectrum of maternal and extended newborn care – both

components envisaged critical in achieving the targets 4, 5a and

5b of the UN Millennium Development Goals [40]. Targeted

policy interventions such as health promotion and knowledge

campaigns are needed to strengthen the postnatal care component

in the maternal health care system.

In order to have a better understanding of the changes in

maternal and child health inequalities there has to be regular

monitoring and analysis of health indicators – such as postnatal

care - and associated inequalities. Further analyses stratified by

geographic region of residence and states will offer better policy

insights of the heterogeneity of PNC across diverse social and

cultural settings. The present study could not incorporate the

geographical effects since the analysis explicitly focussed to

establish evidence at the national level. Given the socio-economic

Figure 3. Differentials in postnatal care by experience of maternal complications.
doi:10.1371/journal.pone.0037037.g003
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and geographic diversity in India, large-scale surveys like DLHS

should collect more information on postnatal care to allow detailed

analysis of postnatal care at the state and regional levels.

Author Contributions

Conceived and designed the experiments: AS SSP. Analyzed the data: AS

ZM. Contributed reagents/materials/analysis tools: AS. Wrote the paper:

AS SSP USM SP FAJ ZM.

References

1. Sines E, Syed U, Wall S, Worley H (2007) Postnatal care: A critical opportunity to

save mothers and newborns. Washington DC: Population Reference Bureau.

2. Martines J, Paul VK, Bhutta ZA, Koblinsky M, Soucat A, et al. (2005) Neonatal
survival: a call for action. The Lancet 365: 1189–1197.

3. Baqui AH, Ahmed S, El Arifeen S, Darmstadt GL, Rosecrans AM, et al. (2009)

Effect of timing of first postnatal care home visit on neonatal mortality in
Bangladesh: a observational cohort study. British Medical Journal 339: b2826.

4. Lawn JE, Cousens S, Zupan J (2005) 4 million neonatal deaths: When? Where?
Why? The Lancet 365: 891–900.

5. Ronsman C, Graham W J (2006) Maternal mortality: Who, when, where, and

why? The Lancet, Maternal Survival Series. pp 13–23.
6. Rasaily R (2008) Age profile of neonatal deaths. Indian Pediatrics 45: 991–994.

7. International Institute for Population Sciences (IIPS) (2010) District Level Household

Survey (DLHS-3), 2007–08: India. Mumbai: IIPS.

8. World Health Organization (1998) Postpartum care of the mother and newborn: a

practical guide. Geneva: World Health Organization.

9. World Health Organization (2005) The World Health Report 2005. Geneva: World

Health Organization.
10. RGI (2010) Compendium of India’s Fertility and Mortality Indicators, 1971–2007. New

Delhi: Registrar General and Census Commissioner of India.
11. International Institute for Population Sciences (IIPS) and Macro International

(2007) National Family Health Survey (NFHS-3), 2005–06: India: Volume I. Mumbai:

IIPS.
12. RGI (2011) Special bulletin on maternal mortality in India 2007–09. New Delhi: Office

of the Registrar General and Census Commissioner of India.
13. MoHFW (1997) Reproductive and Child Health Programme: Schemes for Implementation.

New Delhi: Department of Family Welfare, MoHFW.
14. Dhakal S, Chapman GN, Simkhada PP, van Teijlingen ER, Stephens J, et al.

(2007) Utilization of postnatal care among rural women in Nepal. BMC

Pregnancy and Childhealth 7: 1–9.
15. Iqbal Anwar ATM, Killewo J, Chowdhury MK, Dasgupta SK (2004) Bangladesh:

inequalities in utilization of maternal health care services – evidence from MATLAB. HNP
Discussion Paper. Washington, DC: The World Bank.

16. Halder AK, Saha UR, Kabir M (2007) Inequalities in reproductive healthare

utilization: evidence from Bangladesh Demographic and Health Survey 2004.
World Health & Population 9: 48–63.

17. Jat TJ, Ng N, Sebastian MS (2011) Factors affecting the use of maternal health
services in Madhya Pradesh state of India: a multilevel analysis. International

Journal for Equity in Health 10: 59. doi: 10.1186/1475–9276–10–59.
18. Mistry R, Galal O, Lu M (2009) Women’s autonomy and pregnancy care in

rural India: a contextual analysis. Social Science and Medicine 69: 926–933.

19. Bhatia JC, Cleland J (1995) Determinants of maternal care in a region of South
India. Health Transition Review 5: 127–142.

20. Montgomery MR, Gragnolati M, Burke KA, Paredes E (2000) Measuring living
standards with proxy variables. Demography 37: 155–174.

21. Filmer D, Pritchett LH (2001) Estimating wealth effects without expenditure

data–or tears: an application to educational enrolments in states of India.
Demography 38: 115–132.

22. Rutstein SO, Johnson K (2004) The DHS wealth index. DHS comparative reports
no. 6. Calverton, Maryland: ORC Macro, MEASURE DHS.

23. Vyas S, Kumaranayake L (2006) Constructing socio-economic status indices:

how to use principal components analysis. Health Policy and Planning 21:
459–468.

24. Gwatkin DR, Rutstein S, Johnson K, Suliman E, Wagstaff A, et al. (2007) Socio-

economic differences in health, nutrition, and population within developing countries: an

overview. Country Reports on HNP and Poverty. Washington, DC: World Bank.

25. O’Donnell O, van Doorslaer E, Wagstaff A, Lindelow M (2008) Analyzing health

equity using household survey data a guide to techniques and their implementation.

Washington WBIlearningresourcesseries, ed. D.C.: World Bank.

26. Howe LD, Hargreaves JR, Gabrysch S, Huttly SRA (2009) Is the wealth index a

proxy for consumption expenditure? A systematic Review. Journal of

Epidemiology and Community Health 63: 871–77.

27. Wagstaff A, van Doorslaer E (2004) Overall versus socioeconomic health

inequality: a measurement framework and two empirical illustrations. Health

Economics 13: 297–301.

28. Kakwani N, Wagstaff A, van Doorslaer E (1997) Socioeconomic inequalities in

health: Measurement, computation, and statistical inference. Journal of

Econometrics 77: 87–103.

29. Van Doorslaer E, Wagstaff A, Calonge S, Christiansen T, Gerfin M, et al. (1992)

Equity in the delivery of health care: some international comparisons. Journal of

Health Economics 11: 389–411.

30. Dilip TR, Mishra US (2009) Social divide in maternal health care use in rural

India: the relative impact of education and economic status. Paper presented in

the International Population Conference of the IUSSP, Marrakech, Morocco,

27 September to 03 October 2009. Available: http://iussp2009.princeton.edu/

download.aspx?submissionId = 90364. Accessed 2011 Dec 12.

31. Sunil TS, Rajaram S, Zottarrelli LK (2006) Do individual and program factors

matter in the utilization of maternal care services in rural India? A theoretical

approach. Social Science and Medicine 62: 1943–1957.

32. Pallikadavath S, Foss M, Stones RW (2004) Antenatal care; provision and

inequality in rural north India. Social Science and Medicine 59: 1147–1158.

33. Navaneetham K, Dharmalingam A (2002) Utilization of maternal health care

services in southern India. Social Science and Medicine 55: 1849–1869.

34. Grover A (2010) Special Rapporteur on the right of everyone to the enjoyment of the highest

attainable standard of health. Office of the United Nations High Commissioner for

Human Rights, United Nations General Assembly. Available: http://www.

ohchr.org/EN/Issues/Health/Pages/SRRightHealthIndex.aspx. Accessed

2012 Apr 29.

35. Ram F, Ram U, Singh A (2006) Maternal mortality: is Indian programme

prepared to meet the challenges. Journal of Health and Development 2: 67–80.

36. Ramarao S, Celeb L, Khan ME, Townsend JW (2001) Safer maternal health in

rural Uttar Pradesh: do primary health services contribute? Health Policy and

Planning; 16: 256–263.

37. Mavlankar DV (1999) Promoting safe motherhood: issues and challenges. In

Pachauri S (ed). Implementing a Reproductive Health Agenda in India. New

Delhi: Population Council.

38. Lim SS, Dandona L, Hoisington JA, James SL, Hogan MC, et al. (2010) India’s

Janani Suraksha Yojana, a conditional cash transfer programme to increase

births in health facilities: an impact evaluation. The Lancet 375: 2009–2023.

39. Patel V, Rodrigues M, DeSouza N (2002) Gender, poverty and postnatal

depression: a study of mothers in Goa, India. American Journal of Psychiatry

159: 43–47.

40. Mavalankar D, Vora K, Prakasamma M (2008) Achieving Millenium

Development Goal 5: is India serious? Bulletin of World Health Organization

86: 243–244.

Postnatal Care in India

PLoS ONE | www.plosone.org 9 May 2012 | Volume 7 | Issue 5 | e37037


