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Summary. This study aimed to assess empirically the influence of individual
and community (neighbourhood) factors on the use of maternal health care

services in India through three outcomes: utilization of full antenatal care

(ANC) services, safe delivery and utilization of postnatal care services. Data

were from the third round of the National Family Health Survey (2005–06).

The study sample constituted ever-married women aged 15–49 from 29 Indian

states. Multilevel logistic regression analysis was performed for the three out-

comes of interest accounting for individual- and community-level factors asso-

ciated with the use of maternal health care services. A substantial amount of
variation was observed at the community level. About 45%, 51% and 62%

of the total variance in the use of full ANC, safe delivery and postnatal care,

respectively, could be attributed to differences across the community. There

was significant variation in the use of maternal health care services at the indi-

vidual level, with socioeconomic status and mother’s education being the most

prominent factors associated with the use of maternal health care services. At

the community level, urban residence and poverty concentration were found to

be significantly associated with maternal health care service use. The results
suggest that an increased focus on community-level interventions could lead

to an increase in the utilization of maternal health care services in India.

Introduction

Globally, about 800 women die from pregnancy and childbirth-related complications

every day. In 2010, 287,000 women died during and following pregnancy and child-

birth, but the estimate was 543,000 in 1990 (WHO et. al., 2012). From 1990 to 2010,

the maternal mortality ratio in developed regions declined by 26 to 16 per 100,000 live

births, and in developing region from 440 to 240 per 100,000 live births, which is very
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high compared with developed regions of the world (WHO et. al., 2012). The high

number of maternal deaths in developing regions has been attributed to inequalities in

access to health services, unsafe abortion, hypertensive disorders of pregnancy, severe
bleeding (mostly postpartum) and postpartum infection. Virtually all of these deaths

(about 99%) have been reported to occur in low-resource settings. More than half

take place in sub-Saharan Africa and almost one-third in South Asia (WHO, 2012).

Over the past decade, India has made considerable efforts towards improving health

outcomes in the population. As a result the health care system has recorded significant

progress: the national maternal mortality ratio decreased from 327 per 100,000 live

births in 1999–2001 to 212 per 100,000 live births in 2007–09, indicating a decline of

35.2% over a span of eight years (CSO, 2013). However, the absolute level of this esti-
mate of maternal mortality remains high for the country.

Reducing maternal mortality and morbidity has been a major concern for the

developing world since the launch of the safe motherhood initiatives as far back as

1987 (WHO, 1996). High maternal deaths was identified as an urgent human rights

concern as well as an important health issue. In India, the National Health Policy

(1982) targeted the reduction of maternal deaths from 400 per 100,000 live births to less

than 200 per 100,000 live births by the end of year 2000. A decade later this target was

achieved (178 per 100,000 live births in 2010–12), indicating a slow decline in maternal
death in India (Registrar General of India, 2011). The causes of maternal deaths in India

have been identified as haemorrhage (25.6%), which ranks the highest, followed by sepsis

(13%), toxaemia of pregnancy (11.9%), abortion (8%) and obstructed labour (6.2 %). All

other causes account for 35.3% of maternal deaths (Vadm & Arora, 2005). In addition,

a recent study by Montgomery and colleagues (2013) indicated that a quarter of all

maternal death are due to obstetric haemorrhage, a quarter to ‘other obstetric com-

plications’, which include ill-defined causes of death in labour and the antenatal and

postpartum period and 15% are due to indirect causes.
Saving mothers’ lives is widely considered an obligation for social and economic

development. Therefore, in this context, there has been some debate as to the effective-

ness of one aspect of maternal health service provision, namely antenatal care (Carroli

et al., 2001). The main purpose of antenatal care is to prevent complications such as

anaemia and identify women with established pregnancy complications for treatment

or referral. The lack of an efficient health system, along with inadequate utilization of

available health services, especially by women of reproductive age, is a major factor

affecting the health of mothers in India. Anaemia is directly or indirectly accountable
for 40% of maternal deaths in the country (Toteja & Singh, 2004; Kalaivani, 2009).

Access to, and use of, maternal services remain particularly low among the poor,

minorities and those living in remote and disadvantaged areas. The poor continue to

use less prenatal care and, when they do use it, it tends to be inadequate in terms of

required number of visits and quality. According to NFHS-3 (2005–06), in the five years

preceding the survey, almost one in five women in India did not receive any antenatal

care for their last birth. Women not receiving antenatal care tend to be disproportionately

older, have children of higher birth orders, be from scheduled tribes, have no formal
education and come from poor households. These differentials suggest that improving

the coverage of antenatal programmes requires special efforts to reach older and high-

parity women, as well as women who are socioeconomically disadvantaged.
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Maintaining health care standards at the grassroot level calls for interdisciplinary

collaboration between doctors, midwives, nurses, other paramedical staff and the women

themselves (Vadm & Arora, 2005). The percentage of skilled birth attendants is compre-
hensively accepted as one of the key indicators for assessing progress in maternal health

care services. The presence of skilled personnel during pregnancy, delivery and the post-

natal period is one of the most critical interventions for improving the survival of

mother and child; deliveries at home by untrained personnel contribute to high maternal

deaths. In India, skilled personnel include a variety of providers in the absence of a

formal midwifery cadre, including auxiliary nurse midwives, lady health visitors, staff

nurses and doctors (Bajpai et al., 2013). Findings of the NFHS-3 (2005–06) suggest

that, in India, births delivered at home are more likely than births delivered in a health
facility to be assisted by a health professional. Less than 40% of births in India take

place in health facilities. More than half take place in the women’s own home and 9%

take place in the parent’s home (IIPS & Macro International, 2007).

The postnatal period, defined as the first six weeks after birth (42 days), is critical

for the health and survival of both the mother and her newborn. The WHO guidelines

for postnatal care recommend that during routine postnatal care, extra attention

should be paid to all low-birth-weight infants. It is further recommended that, if the

birth takes place in a health facility, mother and newborn should be observed for at
least 24 hours after birth. In addition, at least three postnatal check-up visits are recom-

mended for all mothers and infants, within 48–72 hours of birth, between days 7–14 after

birth and six weeks after birth (WHO, 2013). However, it is important to have the first

postnatal check-up within a few hours of birth. Lack of proper care during this period

can result in either death or disability. The 2005–06 India NFHS reports that only 42%

of women received a postnatal check-up at any time. Only a quarter of women (27%)

received a health check-up within the first four hours after birth. Births at the woman’s

home or her parent’s home are rarely followed by immediate postnatal check-ups,
whereas women delivering in health care facilities are more likely to have postnatal

check-ups.

Given the value of each of the three maternal health care services, it becomes im-

portant to provide all of them in a continuum of care to ensure the health of both

mother and child. The concept of a continuum of care has two dimensions. First is

continuity of care over time for women, newborns and children, and second is inte-

grated service delivery provided by health facilities and communities (Tinker et al.,

2005). Several studies conducted in varied settings (Andersen & Newman, 1973; Berker
et al., 1993; Sarin, 1997) and India (Stephenson & Tsui, 2002) have realized that socio-

economic factors and service delivery environment are important factors contributing

to the use of maternal health services. Studies on the use of maternal health care services

have focused on the influence of individual and household characteristics and have

mostly dismissed the influence of community features.

Despite the plethora of research on maternal health care services and their utiliza-

tion in India, very few studies have attempted to assess the impact of community-level

factors on the utilization of maternal health care. Thus, this research aims to evaluate
empirically the impact of individual and community (neighbourhood) factors on the use

of maternal health care services with special focus on antenatal care, safe delivery and

postnatal care among women of reproductive age in India, and furthermore to identify
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community factors that have more influence on the use of maternal health care services.

This information can inform the development of contextually appropriate community-

based programmes.

Data and Methods

The study used data from the third round of the National Family Health Survey

(NFHS) conducted in 2005–06. This survey was designed to provide estimates on various

aspects of demographic behaviour, including mortality and health. It was done in collab-

oration with the International Institute for Population Sciences (IIPS), Mumbai, India,

ORC Macro, Calverton, Maryland, USA and the East–West Centre, Honolulu, Hawaii,
USA. The surveys were co-ordinated by IIPS, which collaborated with a number of field

organizations for survey implementation.

The survey covered a representative sample of about 124,385 ever-married women

aged 15–49, who were ‘captured’ in two phases from 29 Indian states. The response

rate among women interviewed was quite high (94.5%). The survey adopted a two-

stage sampling technique in rural areas and a three-stage sampling technique in urban

areas. In rural areas, the villages were selected at the first stage using a probability

proportional to size (PPS) sampling scheme. The required number of households were
selected at the second stage using systematic sampling. In urban areas, blocks were

selected at the first stage, census enumeration blocks (CEB) containing approximately

150–200 households were selected at the second stage, and the required number of house-

holds were selected at the third stage, using the systematic sampling technique. Ques-

tions regarding maternal health care services were asked only from those women who

had given birth in the last five years preceding the survey, accounting for 36,850 women.

Of these 36,850 women, 4126 cases were missing information regarding antenatal care

services, 1339 cases were missing information on place of delivery and 1330 cases were
missing information regarding postnatal care services. So, for the present study final

sample sizes for full ANC, safe delivery and postnatal care were 31,553, 35,511 and

35,520 respectively. For the multilevel analysis, missing cases were dropped from the

analysis.

The present study analysed three outcome variables to investigate the use of maternal

health care services: (1) full antenatal care, which includes mothers who had a minimum

of three antenatal visits, received at least two tetanus toxoid injections during pregnancy

or one tetanus toxoid injection during the pregnancy and at least one in the three years
preceding the pregnancy, and received iron and folic acid tablets for 90 days or more

(WHO, 2006); (2) safe delivery, which includes institutional deliveries and deliveries at

home conducted by skilled birth attendants; and (3) received postnatal check-ups, which

covers at least one check-up by health professionals within two weeks of delivery.

Explanatory variables were separated into individual- and community-level factors.

Individual-level factors

Individual-level factors included age at birth, parity, woman’s education, mother’s

occupation, caste, religion, household wealth index, autonomy index and mass media

exposure. Age at birth was grouped into three categories: less than 18 years, 18–24
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years and 24þ years. Parity was categorized into three: 1, 2–4 and 5 or more. Woman’s

education was divided into four categories: illiterate, primary, middle and higher

secondary/more on the basis of years of schooling. Women with zero years of formal
schooling were considered as illiterate. Women with 1–5 years, 6–8 years and 9 or

more years of schooling were regarded as having primary, middle and higher secondary/

more education respectively. Women’s occupation was grouped into four categories:

unemployed, agricultural worker, professional/services and skilled/unskilled. Mother’s

caste (scheduled caste, scheduled tribes and other castes) and mother’s religion (Hindu,

Muslim and other) were also examined. Household wealth index was calculated in the

survey by combining household amenities, assets and durables and then characterizing

households from the poorest to the richest, corresponding to the lowest to the highest
wealth quintiles.

Women’s autonomy was computed by taking three dimensions into account, namely,

women’s mobility, involvement in decision-making and economic security (Singh et al.,

2007). The questions asked of women were as follows: Women’s mobility: Do you need

permission to go to market? Do you need permission to visit relatives or friends? Involve-

ment in decision making: Who makes the decision on obtaining health care of yourself ?

Who makes the decision on purchasing the major household items? Who makes decision

on going and staying with parents or siblings? Economic security: Are you allowed to
have some money set aside that you can use as you wish? The question, ‘who decides

what to cook’ was not included in the construction of women’s autonomy index because

there was no variability in responses since in Indian households women are responsible

for domestic work and mostly women decide what to cook. For all three dimensions

(i.e. women’s mobility, involvement in decision-making and economic security), women

who took decisions independently or jointly were assigned the value ‘1’ and those who

did not were assigned ‘0’. On this basis, a composite index for women’s autonomy was

constructed. Two categories of this composite index (i.e. lower and higher) were created
with a cut-off point at the median value of the index. The women with an index value

less than the median were placed in the lower autonomy category. The remaining women

were treated as having greater autonomy.

Exposure to mass media was defined by considering how often women read news-

papers, listened to the radio and watched television.

Community-level factors

Community-level factors were of two types: integral variables (community type)

and derived variables (wealth concentration, education concentration and prevalence

of larger family size) (Sagna & Sunil, 2012). The derived community variables were

constructed by aggregating the individual-level characteristics of respondents to the

primary sampling unit (PSU) level, considered a unit of analysis for community-level

analysis. At the community level, the role of place of residence (urban or rural) was

assessed. Two categories of wealth concentration were used (low and high) based

on the average household wealth score. Communities receiving a score less than the
average scores were placed in the ‘low’ category and all others were categorized as

‘high.’ Similarly, educational concentration was based on the average of mother’s

education at the household level, and prevalence of large family size as an indicator
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of a high-fertility community (coded as low and high) was constructed based on the

average number of children in the household. A multilevel model with two levels was

fitted to assess the influence of individual and community factors (fixed effect) on the
use of maternal health care services. In addition, the community random effects were

estimated using the xtmelogit command in Stata 11 (StataCorp, 2009). The application

of the multilevel modelling technique was justified by the hierarchal structure of the

survey, where women were nested within households and households were nested within

PSUs. For each of the three outcome variables (full ANC, safe delivery and postnatal

care), two models were fitted. In the first model, no explanatory variables were included,

and this model represents the total variance in the use of three maternal health care

services at the community level. The second model included fixed effects at individual
and community levels, and community-level random effects. For all the estimated

models, the significance of the random effects was evaluated using p-values.

The mathematical description of the model is written as follows:

logitðpijÞ ¼ log
pij

1� pij

� �
¼ b0 þ b1Iij þ b2Cj þ mj;

where pij is the probability that the outcome is 1 (i.e. propensity of using a maternal

service) for woman i in community j; b0 is the intercept; bs are the fixed coefficients;

I and C represent individual- and community-level variables, respectively; and mj P
N(0, s2) represents the random effects for the jth community.

The third wave of the National Family Health Survey (2005–06), which was used

for the present study, was conducted under the scientific and administrative supervision

of IIPS, Mumbai, India. The Institute conducted an independent ethics review of

the 2005–06 NFHS protocol. Data collection procedures were also monitored and

approved by the ORC Macro Institutional Review Board.

Results

Table 1 shows the general profile of women of reproductive age in the selected sample.

The results show that about 21% of the women received full ANC during their most

recent live birth. The percentage of women whose last delivery was assisted by skilled

personnel was about 42%, while only 40% of women received postnatal care within two

weeks of their most recent live birth. At the time of their most recent birth, 30% of

women were less than 18 years of age, 61% were 18–24 years old and only 8% of women

were over 24 years of age. Regarding parity, 29% of women reported having one child,

59% of the women had 2–4 children, while about 12% of women had five or more.
Almost 48% of the women were illiterate, and only 25% of women had completed

higher secondary/more education. Many women had husbands with higher secondary/

more education (42%), while 29% of the women had husbands with no education.

Approximately 5% of women were employed in professional/services, and 8% in

skilled/unskilled occupations. Only 25% of women were involved in agricultural activity,

and 62% of women were unemployed. Nine per cent of women were from scheduled

tribes and about 23% were of scheduled caste. Sixty-seven per cent of the women
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Table 1. Summary characteristics of women aged 15–49 who had most recent live

birth during the last five years preceding the survey, NFHS-3 (2005–06), India

Variables Mean SE 95%CI n

Dependent variables

Full ANC 0.207 0.002 [0.203, 0.212] 8165

Safe delivery 0.417 0.003 [0.412, 0.422] 17,795

Postnatal care within 2 weeks 0.401 0.003 [0.396, 0.406] 17,035

Individual-level variables

Age at birth

<18 0.305 0.002 [0.300, 0.310] 9132

18–24 0.613 0.003 [0.608, 0.618] 22,829

24þ 0.082 0.002 [0.079, 0.085] 4889

Parity

1 0.286 0.002 [0.281, 0.291] 11,005

2–4 0.592 0.003 [0.587, 0.597] 21,491

5þ 0.122 0.002 [0.118, 0.125] 3938

Woman’s education

Illiterate 0.475 0.003 [0.470, 0.480] 14,142

Primary 0.138 0.002 [0.135, 0.142] 5203

Middle 0.141 0.002 [0.138, 0.145] 5655

Higher secondary/more 0.245 0.002 [0.241, 0.250] 11,849

Husband’s education

Illiterate 0.278 0.002 [0.273, 0.282] 8307

Primary 0.147 0.002 [0.143, 0.151] 5213

Middle 0.158 0.002 [0.154, 0.161] 6029

Higher secondary/more 0.418 0.003 [0.413, 0.423] 17,169

Mother’s occupation

Unemployed 0.624 0.002 [0.619, 0.629] 23,690

Agriculture 0.251 0.002 [0.247, 0.256] 7706

Professional/services 0.049 0.001 [0.047, 0.051] 2707

Skilled/unskilled 0.075 0.001 [0.073, 0.079] 2722

Caste

Scheduled caste 0.232 0.002 [0.227, 0.236] 7964

Scheduled tribe 0.094 0.002 [0.091, 0.097] 5733

Other 0.674 0.003 [0.669, 0.679] 23,153

Religion

Hindu 0.787 0.002 [0.783, 0.791] 25,755

Muslim 0.166 0.002 [0.162, 0.170] 5907

Other 0.048 0.002 [0.045, 0.049] 5188

Household wealth index

Poorest 0.241 0.002 [0.237, 0.246] 6154

Poor 0.217 0.002 [0.213, 0.221] 6468

Middle 0.196 0.002 [0.192, 0.200] 7418

Richer 0.183 0.002 [0.179, 0.187] 8136

Richest 0.163 0.002 [0.159, 0.167] 8674

Women’s autonomy index

Low 0.629 0.003 [0.624, 0.634] 19,747

High 0.371 0.003 [0.366, 0.376] 16,193
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belonged to other castes, including general and other backward classes. Almost 5%
belonged to ‘other’ religions (Sikh, Jain and Jewish etc.), 17% were Muslim and almost

79% were Hindu.

The distribution of women by household wealth index indicates that 16% of women

lived in households in the ‘richest’ wealth quintile, while 18% were from households in

the ‘richer’ quintile; 20% lived in households in the ‘middle’ wealth quintile and nearly

24% lived in the ‘poorest’ households. The autonomy index was high for only 37% of

women, and almost 31% of women had no exposure to mass media.

Very few women were urban residents, accounting for only 27% of the sample.
Thirty-seven per cent of communities had a high poverty concentration, only 36% had

a high concentration of education and 46% of communities were found to have a high

prevalence of large families.

The first step in multilevel analysis is to consider if the data set justifies assessing

random effects at the community (PSU) level. Table 2 demonstrates the result of the

random intercept null model. There was a significant amount of variation in the use

of the three types of maternal health care service across the communities. The results,

based on the variation partition coefficient (VPC) values, suggest that about 46% of the
total variance in the use of full antenatal care (ANC), 62% of the variance in the use of

safe delivery and 51% of the variance in the use of postnatal care were attributable to

differences across communities.

Table 3 depicts the parameter estimates of individual and community variables for

full ANC, safe delivery and postnatal care. For each indicator, odds ratio, standard error

and 95% confidence intervals were calculated. Only the full model (Model 2) for each

indicator is explained here.

Variables Mean SE 95%CI n

Mass media

None 0.309 0.002 [0.304, 0.314] 8486

Any 0.691 0.002 [0.686, 0.696] 28,364

Community-level variables

Community type

Urban 0.268 0.003 [0.263, 0.272] 14,527

Rural 0.732 0.003 [0.728, 0.734] 22,323

Poverty concentration

Low 0.634 0.003 [0.629, 0.639] 17,601

High 0.366 0.003 [0.361, 0.371] 19,249

Educational concentration

Low 0.641 0.002 [0.636, 0.646] 19,069

High 0.359 0.002 [0.354, 0.364] 17,781

Prevalence of larger family size

Low 0.538 0.003 [0.533, 0.543] 22,108

High 0.462 0.003 [0.457, 0.467] 14,742

Note: all numerical values are unweighted.

Table 1. Continued
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Full antenatal care

Individual-level effects. Women’s age at birth was positively associated with utiliza-

tion of full ANC. Older women appeared to have higher odds of using maternal health

care services. For instance, women aged 18–24 were 1.2 times more likely, and women

aged 24þ were 1.8 times more likely, to use full ANC as compared with younger women

(women below age 18). Higher parity women were associated with a lower chance of
receiving full ANC. Women of parity 2–4 (OR ¼ 0.714) and women with parity 5 and

above (OR ¼ 0.358) were significantly less likelihood to report receiving full ANC. The

education of women plays a vital role in the utilization of full ANC. Women with

primary, middle and higher secondary and above education were 1.5, 1.8 and 2.7 times

more likely, respectively, to use full ANC as compared with illiterate women. Women

who worked in professional jobs/services (OR ¼ 1.326) and skilled/unskilled workers

(1.148) were more likely to use full ANC than their counterparts who were not working.

Caste was included in the analysis to assess the differential in utilization of services
among different social groups. Scheduled tribe women were less likely to use full ANC,

whereas women of other castes were significantly more likely to receive full ANC

services as compared with women of scheduled caste. Muslim women (OR ¼ 0.945)

and women of ‘other’ religions (OR ¼ 0.659) were less likely to utilize full ANC. The

wealth quintile showed a significant positive association with the utilization of full

ANC. Women from the richer and richest wealth quintiles were 2.1 times and 3.7 times,

respectively, significantly more likely to use full ANC as compared with women belong-

ing to the poorest wealth quintile. Women’s autonomy and mass media were positively
associated with the use of maternal health care services in terms of full ANC. Women

with high autonomy were more likely to use full ANC as compared with their counter-

parts with low autonomy. Mass media played a significant role for women in the utili-

zation of health care services. Women who had exposure to any mass media were 1.3

times more likely to use full ANC when compared with women who were not exposed.

Community-level effects. After adjusting for other variables in the multilevel model,

the variables used at community level become significant for the use of full ANC. Com-
munity wealth concentration was found to be positively associated with the use of full

Table 2. Parameter coefficient for the multilevel model for various indicators of the use

of maternal health care services: empty model, without covariates

Type of service Full ANC Safe delivery Postnatal care

Random effect

Community (PSU) random variance (SE) 2.757 (0.116) 5.464 (206) 3.415 (0.126)

Community (PSU) VPC (%) 45.6 62.4 50.9

Note: in the two-level logistic regression model, the variance partition coefficient (VPC) is calcu-

lated as:

VPCc ¼
s2

c

s2
c þ 3:29

where s2
c represents community variance.
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Table 3. Result of multilevel logistic regression for maternal health care service use by ever-married women aged 15–49 who

had their most recent live birth during the five years preceding the survey, NFHS-3 (2005–06), India

Full ANC (N ¼ 31,553) Safe delivery (N ¼ 35,511) Postnatal care (N ¼ 35,520)

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Variables OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Fixed effects

Individual-level variables

Age at birth

<18

18–24 1.197*** [1.102,

1.301]

1.203*** [1.095,

1.323]

1.171*** [1.098,

1.248]

1.219*** [1.127,

1.319]

1.181*** [1.112,

1.254]

1.153*** [1.072,

1.239]

24þ 1.869*** [1.678,

2.083]

1.880*** [1.657,

2.132]

2.182*** [1.967,

2.419]

2.200*** [1.935,

2.501]

1.657*** [1.510,

1.817]

1.566*** [1.399,

1.753]

Parity

1

2–4 0.746*** [0.701,

0.793]

0.714*** [0.665,

0.767]

0.518*** [0.488,

0.550]

0.426*** [0.396,

0.459]

0.754*** [0.714,

0.797]

0.696*** [0.653,

0.743]

5þ 0.320*** [0.272,

0.378]

0.358*** [0.299,

0.429]

0.309*** [0.277,

0.344]

0.311*** [0.273,

0.354]

0.457*** [0.414,

0.506]

0.514*** [0.457,

0.579]

Women’s education

Illiterate

Primary 1.646*** [1.483,

1.828]

1.508*** [1.339,

1.699]

1.604*** [1.484,

1.734]

1.473*** [1.336,

1.624]

1.395*** [1.295,

1.503]

1.304*** [1.190,

1.429]

Middle 1.997*** [1.807,

2.208]

1.847*** [1.643,

2.077]

2.034*** [1.881,

2.198]

1.849*** [1.673,

2.044]

1.748*** [1.622,

1.884]

1.678*** [1.528,

1.843]

Higher secondary/more 2.868*** [2.607,

3.156]

2.675*** [2.380,

3.005]

3.090*** [2.858,

3.342]

2.943*** [2.652,

3.267]

2.311*** [2.146,

2.489]

2.365*** [2.147,

2.606]

Mother’s occupation

Unemployed

Agriculture 0.890* [0.809,

0.979]

0.920 [0.819,

1.034]

0.707*** [0.657,

0.760]

0.784*** [0.710,

0.865]

0.906** [0.847,

0.970]

0.914 [0.834,

1.000]

Professional/services 1.269*** [1.142,

1.409]

1.326*** [1.174,

1.498]

1.346*** [1.204,

1.505]

1.153* [1.005,

1.324]

1.451*** [1.312,

1.605]

1.334*** [1.183,

1.504]

Skilled/unskilled 1.138* [1.011,

1.281]

1.148 [1.000,

1.318]

1.012 [0.915,

1.120]

0.881 [0.773,

1.004]

1.170** [1.065,

1.286]

0.981 [0.871,

1.105]
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Full ANC (N ¼ 31,553) Safe delivery (N ¼ 35,511) Postnatal care (N ¼ 35,520)

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Variables OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Caste

Scheduled caste

Scheduled tribe 0.688*** [0.608,

0.778]

0.646*** [0.554,

0.753]

0.520*** [0.469,

0.577]

0.535*** [0.462,

0.621]

0.687*** [0.626,

0.753]

0.670*** [0.589,

0.762]

Other 1.033 [0.959,

1.113]

1.116* [1.018,

1.223]

1.001 [0.939,

1.068]

1.163*** [1.066,

1.269]

0.963 [0.907,

1.023]

1.023 [0.945,

1.108]

Religion

Hindu

Muslim 0.994 [0.914,

1.080]

0.945 [0.837,

1.066]

0.946 [0.880,

1.017]

0.876* [0.776,

0.988]

0.954 [0.892,

1.021]

0.933 [0.836,

1.041]

Other 0.674*** [0.608,

0.747]

0.659*** [0.577,

0.752]

0.809*** [0.737,

0.889]

0.825** [0.717,

0.950]

0.714*** [0.656,

0.778]

0.720*** [0.637,

0.815]

Household wealth index

Poorest

Poor 1.246** [1.081,

1.436]

1.266** [1.079,

1.486]

1.505*** [1.359,

1.668]

1.443*** [1.273,

1.636]

1.310*** [1.194,

1.438]

1.243*** [1.110,

1.393]

Middle 1.672*** [1.459,

1.915]

1.601*** [1.362,

1.881]

2.538*** [2.299,

2.803]

2.010*** [1.766,

2.288]

2.072*** [1.892,

2.269]

1.671*** [1.483,

1.882]

Richer 2.333*** [2.034,

2.676]

2.191*** [1.844,

2.603]

4.158*** [3.752,

4.608]

2.926*** [2.537,

3.375]

3.010*** [2.738,

3.309]

2.194*** [1.923,

2.502]

Richest 4.102*** [3.553,

4.735]

3.711*** [3.073,

4.481]

9.909*** [8.807,

11.15]

6.706*** [5.667,

7.935]

5.509*** [4.953,

6.127]

3.706*** [3.183,

4.314]

Women’s autonomy index

Low

High 1.103** [1.038,

1.172]

1.088* [1.012,

1.170]

1.226*** [1.160,

1.295]

1.165*** [1.085,

1.250]

1.121*** [1.065,

1.179]

1.091** [1.024,

1.163]

Mass media

None

Any 1.450*** [1.305,

1.611]

1.365*** [1.211,

1.537]

1.322*** [1.228,

1.424]

1.162** [1.059,

1.275]

1.369*** [1.277,

1.468]

1.262*** [1.158,

1.376]
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Table 3. Continued

Full ANC (N ¼ 31,553) Safe delivery (N ¼ 35,511) Postnatal care (N ¼ 35,520)

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Variables OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Community-level variables

Community type

Urban

Rural 0.977 [0.865,

1.102]

0.550*** [0.477,

0.634]

0.758*** [0.667,

0.860]

Wealth concentration

Low

High 1.307*** [1.124,

1.520]

1.565*** [1.328,

1.844]

1.535*** [1.321,

1.783]

Educational concentration

Low

High 1.430*** [1.251,

1.634]

2.336*** [2.016,

2.705]

1.667*** [1.458,

1.905]

Prevalence of larger

family size

Low

High 0.746*** [0.670,

0.829]

0.721*** [0.638,

0.815]

0.723*** [0.648,

0.807]

Random effects

Community (PSU) random

variance

1.079*** [1.023,

1.138]

1.402*** [1.341,

1.466]

1.271*** [1.217,

1.326]

***p < 0.01; **p < 0.05; *p < 0.1.
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ANC. Communities with high wealth concentration were significantly more likely to

use full ANC when compared with those of low wealth concentration. Likewise, women

who lived in rural communities had lower odds of utilizing full ANC when compared
with their counterparts living in urban communities. Women living in communities of

higher education concentration had 1.4 times higher odds of using ANC services than

women living in communities with low education concentration. The prevalence of larger

families in a community had a significant impact on the receipt of full ANC. The odds of

receiving full ANC were significantly lower in communities with a high prevalence of

larger family size, compared with communities with a low prevalence of larger families.

Safe delivery

Individual-level effects. Women’s age at birth, women’s education and household

wealth index were the factors with the strongest association with use of safe delivery.

Older women had significantly higher odds of experiencing safe delivery. Women aged

18–24 and 24þ at the time of birth had significantly higher odds of receiving safe delivery

in comparison with women aged less than 18. High-parity women had significantly lower

odds of receiving safe delivery compared with women with one child. Women with higher

secondary education and above had 2.9 times higher odds of experiencing safe delivery
compared with illiterate women. Women from the richest quintile of the community

were also more likely to receive skilled attendant care at delivery than women from the

poorest quintile. Women working in professional/service sectors and those belonging to

‘other’ castes reported more use of skilled attendants at delivery. Women with higher

autonomy and exposure to mass media had higher odds of using skilled attendants

during delivery.

Community-level effects. At community level, rural residence was found to be asso-
ciated with lower odds of receiving skilled attendance at the time of delivery. High wealth

concentration and high education concentration were positively associated with the use of

safe delivery. For instance, communities with high wealth concentration had 1.3 times

higher odds of receiving skilled birth attendance at the time of delivery compared with

communities with low wealth concentration. Prevalence of larger families was negatively

associated with the use of skilled attendants. Communities with a high prevalence of

larger families were less likely to use skilled attendants at the time of delivery than com-

munities with a low prevalence of larger families.

Postnatal care

Individual-level effects. Age at birth, parity, women’s education, household wealth

index, autonomy index, mass media and community-level variables were statistically

significant determinants of postnatal care. Women’s age at birth was found to be posi-

tively associated with the utilization of postnatal care. Older women were more likely

to use postnatal care as compared with younger women. Higher parity was negatively
associated with the use of postnatal care. Women with parity 2–4 and parity 5 and

above were significantly less likely to use postnatal care compared with single-parity

women. Furthermore, women from the richest households had a higher likelihood of
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using postnatal care compared with women from the poorest wealth households. The

odds of reporting use of postnatal care among women who had higher secondary edu-

cation and above were 2.3 times higher than among those who were illiterate. Women
who were working in professional/service occupations were 1.3 times more likely to use

postnatal care as compared with women who were unemployed. Women who had expo-

sure to any mass media were more likely (OR ¼ 1.262) to use postnatal care than women

who did not have any mass media exposure.

Community-level effects. At community level, rural residents were found to be

significantly less likely to use postnatal care than their counterparts living in urban

communities. This may also reflect the availability of medical facilities in urban areas
as compared with rural areas. Like the previous two maternal health indicators, post-

natal care was influenced by wealth concentration and educational concentration in a

community. Women living in communities with higher education concentration were

1.7 times more likely to use postnatal care services than women living in communities

with a low education concentration. The prevalence of larger families in a community

has a significant impact on the receipt of postnatal care. The odds of receiving postnatal

care were significantly lower in communities with a high prevalence of larger families

compared with communities with a low prevalence of larger families.

Discussion and Conclusions

This study addressed the influence of individual- and community-level characteristics

on the utilization of maternal health care services in India. Unlike previous studies,

this covered three dimensions of maternal health care services: full antenatal care, safe

delivery and postnatal care. There is widespread belief that care during pregnancy,

delivery and the postnatal period can improve the health of the mother and the infant.
Although the effectiveness of preventive antenatal and postnatal care has not been

clearly established, there are certain conditions whose early detection can reduce

maternal mortality and reproductive morbidity. The use of maternal health care services

in India remains low. For example, this study found that only 20.7% of women received

full ANC in 2005–06; 41.7% received safe delivery care and 40.1% received postnatal

care within two weeks of delivery. The study identified several factors that have a signif-

icant impact on the utilization of maternal health care services in India. These include

women’s age at birth, parity, women’s education, caste, religion, household wealth index,
autonomy index and mass media at individual level. Also, the community-level variables

that influence the use of maternal health care services are community type, poverty con-

centration, educational concentration and larger family size concentration.

The results showed a strong positive influence of higher household socioeconomic

status on the use of all three indicators of maternal health care service. Previous studies

have also reported a positive association between socioeconomic status and full ANC,

safe delivery and postnatal care (Gertler et al., 1993; Bhatia & Cleland, 1995; Navnee-

tham & Dharmalingam, 2002; Babalola & Fatusi, 2009; Jat et al., 2011; Singh et al.,
2011). The present study found a curvilinear relationship, such that women of middle

childbearing ages are more likely to use maternal services compared with their peers of

younger childbearing ages. These findings are consistent with the previous studies of
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Obermeyer & Potter (1991) and Gage (1998). As for the effect of parity on the utiliza-

tion of maternal health care services, the study’s findings appear to be consistent with

those of most studies in that women are significantly more likely to use maternal services
for their first child than for later children (Leslie & Gupta, 1989; Adekunle et al., 1990;

Stewart & Sommerfelt, 1991; Akin & Munevver, 1996; Mekonnen, 1998). A possible

explanation for this could be that women who are pregnant with their first baby are

usually more likely to have difficulties during labour and delivery than women of high

parity. This may result in low-parity women being more motivated to deliver in medical

facilities than high-parity women.

The findings suggest that women’s education has a strong influence on the use of

maternal health care services. The general argument explaining this positive associa-
tion includes the fact that increased education enhances women’s knowledge of health

problems, increases awareness of the health services availability and accessibility, en-

hances female decision-making power and produces changes in household dynamics

(Obermeyer, 1993; Raghupathy, 1996; Navneetham & Dharmalingam, 2002; Sagna &

Sunil, 2012). The present study found socioeconomic status to be positively associated

with each of the three indicators of utilization of maternal health care service. The pattern

clearly shows the wide range of inequality that exists across economic groups. Previous

studies have also documented that the poor–rich gap in the utilization of maternal and
child health care services has widened and that programmes are barely reaching the

poorest section of society (Mohanty & Pathak, 2009; Pathak & Mohanty, 2010). This

is probably because poor households do not have the resources for health care expenses,

as their priority is to meet the basic needs of daily life, whereas wealthier household can

spend a higher proportion of their earning on health care (Singh et al., 2011).

Women’s autonomy, on the other hand, failed to emerge as a strong predictor of

the use of maternal health care services, even though it is significantly related to all three

maternal health care services. Previous studies have concluded that women’s decision-
making autonomy is a determining factor in receiving pregnancy care (Basu, 1992; Bloom

et al., 2001; Das et al., 2002; Mistry et al., 2009). Furthermore, women who were exposed

to mass media were more likely to use maternal health care services. Previous studies

have shown that exposure to mass media at the individual and community level has a

positive influence on the utilization of maternal health care services (Thind et al., 2008;

Babalola & Fatusi, 2009; Islam & Odland, 2011; Agha & Carton, 2011; Sagna & Sunil,

2012).

The major significance of this study is that it went beyond individual-level charac-
teristics and investigated the effects of community-level factors on the use of maternal

health care services. At the community level, rural residence was found to be associated

with a lower odds of utilization of maternal health care services. This finding is consis-

tent with previous studies that have reported significantly higher use of services in urban

compared with rural areas (Gertler et al., 1993; Magadi et al., 2000; Navneetham &

Dharmalingam, 2002). The increased availability and accessibility of health services in

urban areas may explain this disparity. The findings of this paper suggest the impor-

tance of investment in greater numbers of health facilities and also improving access to
health care for antenatal care. The higher wealth concentration indicates higher odds of

receiving full ANC, safe delivery and postnatal care. Higher education concentration of

women in the community increases the odds of using maternal health care services. This
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study found that communities with large family norms are associated with a low pro-

pensity to seek maternal health care services. The finding that the prevalence of small

family norms in the community and personal fertility-related attitudes are associated
with differences in service utilization suggests that promoting the use of family planning

may ultimately help to foster the utilization of other maternal health services. Finally,

this study found that random effects of the community on each of the three indicators

of maternal health care services are significant. This shows that unmeasured factors

operating at the community level play a significant role in determining utilization of

maternal health care services beyond the influence of individual factors.

There are a few limitations to this study. First, it used PSU as the higher level unit

of analysis, yet PSU boundaries do not necessarily coincide with community boundaries;
therefore, they may not necessarily measure community and their impact on aggregate

maternal health outcomes. Another drawback is that information regarding women who

died due to childbirth-related complications and nulliparous women were not included in

the study sample. Thus, the associations found may be underestimates and future research

should address this issue. Further, the study relied on cross-sectional data with the

attendant and potentially biased selectivity and endogeneity bias. Therefore, there is a

possibility that the relationships found in this study are due to the influence of un-

measured individual- and community-level variables that are associated with both the
independent and dependent variables in estimated models. In addition, due to the use of

cross-sectional data, it becomes very tough to differentiate between cause and effect

from sample association and to furnish an exact explanation for their findings.

The significant community-level random effects found in this study indicate a need

to contextualize efforts aimed at promoting maternal health services utilization in India.

There are some unmeasured factors at the community level that predict service utiliza-

tion. Increased utilization of maternal health care services will require a strong focus on

community-level intervention. Future research should investigate those factors that may
account for the unexplained community variation in the use of maternal health care

services. Policymakers have to appreciate that these factors affect different maternal

health care services differently. Consequently, strategies to improve the uptake of

maternal health care such as mass media and health workers, particularly for the dis-

advantaged sections of the population like rural and uneducated women, should be

targeted at specific components rather than planning umbrella strategies. These measures

would help to reduce the rate of maternal deaths due to childbirth and to achieve the

Millennium Development Goal of reducing maternal mortality (Goal 5).

Acknowledgments

The authors gratefully acknowledge the editor and anonymous reviewers whose con-

structive suggestions helped to improve this paper immensely.

References

Adekunle, C., Filippi, V., Graham, W., Onyemunva, P. & Udjo, E. (1990) Pattern of maternity

care among women in Ondo states, Nigeria. In Hill, A. G. (ed.) Determinants of Health and

Mortality in Africa. Demography and Health Survey Further Analysis Series No. 10. Population

Council, New York, pp. 1–45.

A. Yadav and R. Kesarwani16

https://doi.org/10.1017/S0021932015000048 Published online by Cambridge University Press

https://doi.org/10.1017/S0021932015000048


Agha, S. & Carton, T. W. (2011) Determinants of institutional delivery in rural Jhang, Pakistan.

International Journal for Equity in Health 10(31).

Akin, A. & Munevver, B. (1996) Contraceptive, Abortion and Maternal Health Services in Turkey:

Results of Further Analysis of the 1993 Turkish Demographic and Health Survey. Ministry of

Health [Turkey] and Macro International Inc., Calverton, MD, USA.

Andersen, R. M. & Newman, J. F. (1973) Social and individual determinants of medical care

utilization in the United States. Milbank Memorial Quarterly 51, 95–124.

Babalola, S. & Fatusi, A. (2009) Determinants of use of maternal health services in Nigeria: look-

ing beyond individual and household factors. BMC Pregnancy and Child Birth 9, 43.

Bajpai, N., Dholkia, R. & Towel, M. (2013) Increasing the availability of skilled birth attendance

in rural India. SA Working Paper No. 9. Paper prepared for the International Advisory Panel

of the National Rural Health Mission, Ministry of Health & Family Welfare, Government of

India, Columbia Global Centres, South Asia.

Basu, A. M. (1992) Culture: The Status of Women and Demographic Behaviour: Illustrated with

the Case of India. Oxford University Press, Oxford.

Berker, S., Peters, D. H., Gray, R. H., Gultiano, C. & Blake, R. E. (1993) The determinants of

use of maternal and child health services in metro Cebu, the Philippines. Health Transition

Review 3, 77–89.

Bhatia, J. C. & Cleland, J. (1995) Determinant of maternal care in a region of south India.

Health Transition Review 5(2), 127–142.

Bloom, S. S., Wypij, D. & Dasgupta, M. (2001) Dimensions of women’s autonomy and the influ-

ence on maternal health care utilization in a north India city. Demography 38(1), 67–78.

Carroli, G., Rooney, C. & Villar, J. (2001) How effective is antenatal care in preventing maternal

mortality and serious morbidity? An overview of the evidence. Paediatric and Perinatal Epi-

demiology 15 (supplement 1), 1–42.

Celik, Y. & Hotchkiss, D. R. (2000) The socio-economic determinant of maternal health care

utilization in Turkey. Social Science & Medicine 27(12), 1357–1368.

CSO (2013) SAARC Development Goals, India Country Report 2013. Central Statistics Office,

Ministry of Statistics and Program Implementation, Government of India.

Das, N. P., Gandotra, M. M., Pandey, D. & Shah, U. (2002) Status of Women and Reproductive

Behaviour. Hindustan Publishing Corporation, New Delhi.

Gage, A. (1998) Premarital childbearing, unwanted fertility and maternity care in Kenya and

Namibia. Population Studies 52, 21–34.

Gertler, P., Rahman, O., Feifer, C. & Ashley, D. (1993) Determinants of pregnancy outcomes

and targeting of maternal health care services in Jamaica. Social Science & Medicine 37, 99–211.

IIPS & Macro International (2007) National Family Health Survey (NFHS-3), 2005–06: India.

Volume I. IIPS, Mumbai.

Islam, M. R. & Odland, J. O. (2011) Determinant of antenatal and postnatal care visit among

indigenous people in Bangladesh: a study of the Mru community. Rural and Remote Health

10.

Jat, T. R., Ng, N. & Sebastian, M. S. (2011) Factor affecting the use of maternal health services

in Madhya Pradesh state of India: a multilevel analysis. International Journal of Equity in

Health 10, 59.

Kalaivani, K. (2009) Prevalence and consequences of anemia in pregnancy. Indian Journal of

Medical Research 130(5), 627–633.

Leslie, J. & Gupta, G. R. (1989) Utilization of Formal Services for Maternal Nutrition and Health

Care. International Center for Research on Women, Washington, DC.

Magadi, M., Diamond, I. & Nascimento Rodrigues, N. (2000) The determinants of delivery care

in Kenya. Social Biology 47, 164–188.

Maternal health care service use in India 17

https://doi.org/10.1017/S0021932015000048 Published online by Cambridge University Press

https://doi.org/10.1017/S0021932015000048


Mekonnen, Y. (1998) Barriers to the utilization of maternity care services in southern Ethiopia:

analysis of the services and users factors. MSc thesis, Addis Ababa University, Ethiopia.

Mistry, R., Galal, O. & Lu, M. (2009) Women’s autonomy and pregnancy care in rural India: a

contextual analysis. Social Science & Medicine 69(6), 926–933.

Mohanty, S. K. & Pathak, P. K. (2009) Rich–poor gap in utilization of reproductive and child

health services in India, 1992–2005. Journal of Biosocial Science 41(3), 381–398.

Montgomery, A. L., Ram, U., Kumar, R., Jha, P. et al (2013) Maternal mortality in India: cause

and health care service use based on nationally representative survey. PLoS One 9(1), e83331.

doi:10.1371/journal.pone.0083331

Navneetham, K. & Dharmalingum, A. (2002) Utilization of maternal health care services in

southern India. Social Science & Medicine 55, 1849–1869.

Obermeyer, C. M. (1993) Culture, maternal health care, and women status: a comparison of

Morocco and Tunisia. Studies in Family Planning 24(6), 354–365.

Obermeyer, C. M. & Potter, J. E. (1991) Maternal health care utilization in Jordan: a study of

patterns and determinants. Studies in Family Planning 22, 177–187.

Pathak, P. K. & Mohanty, S. K. (2010) Does the safe-motherhood programme reach the poor in

Uttar Pradesh, India? Asian Population Studies, 6(2), 173–191.

Raghupathy, S. (1996) Education and the use of maternal health care in Thailand. Social Science

& Medicine 43(4), 459–471.

Registrar General of India (2011) Special Bulletin on Maternal Mortality in India, June 2011.

URL: http://planningcommission.nic.in/data/datatable/0904/tab_145.pdf (accessed 5th December

2013).

Sagna, M. L. & Sunil, T. S. (2012) Effect of individual and neighbourhood factors on maternal

care in Cambodia. Health & Place 18, 415–423.

Sarin, A. R. (1997) Underutilization of maternal health services. World Health Forum 18, 67–68.

Singh, A., Hazra, A. & Ram, F. (2007) Women’s autonomy and sex differential in child mortality

in India. Genus LXIII (3–4), 55–75.

Singh, L., Rai, R. K. & Singh, P. R. (2011) Assessing the utilization of maternal and child health

care among married adolescent women: evidence from India. Journal of Biosocial Science

44(1), 1–26.

StataCorp (2009) Stata Statistical Software: Release 11. StataCorp LP, College Station, TX.

Stephenson, R. & Tsui, A. O. (2002) Contextual influences on reproductive health services use in

Uttar Pradesh, India. Studies in Family Planning 33(4), 309–320.

Stewart, K. & Sommerfelt, A. E. (1991) Utilization of maternity care services: a comparative

study using DHS data. Proceeding of the Demographic and Health Surveys World Conference,

Washington, DC. Volume III. Columbia, MD, pp. 1645–1668.

Thind, A., Mohani, A., Banerjee, K. & Hagigi, F. (2008) Where to deliver? Analysis of choice of

delivery location from a national survey in India. BMC Public Health 8, 29–36.

Tinker, A., Hoope, P. B., Azfar, S., Bustreo, F. & Bell, R. (2005) A continuum of care to save

newborn lives. Lancet 365(9462), 822–825.

Toteja G. S. & Singh, P. (2004) Micronutrient Profile of Indian Population. Indian Council of

Medical Research, New Delhi.

Vadm, S. & Arora, P. (2005) Maternal mortality – Indian scenario. Medical Journal Armed

Forces India 61(3), 214–215.

WHO (1996) Care in Normal Birth: A Practical Guide. WHO/FRH/MSM 96-24, Geneva.

WHO (2006) Provision of Effective Antenatal Care: Integrated Management of Pregnancy and

Child Birth (IMPAC). Standard for Maternal and Neonatal Care (1.6). Department of

Making Pregnancy Safer, WHO, Geneva, Switzerland. URL: http://www.who.int/making_

pregnacy_safer/publications/Standards1.6N.pdf (accessed 28th June 2013).

A. Yadav and R. Kesarwani18

https://doi.org/10.1017/S0021932015000048 Published online by Cambridge University Press

http://planningcommission.nic.in/data/datatable/0904/tab_145.pdf
http://www.who.int/making_pregnacy_safer/publications/Standards1.6N.pdf
http://www.who.int/making_pregnacy_safer/publications/Standards1.6N.pdf
http://www.who.int/making_pregnacy_safer/publications/Standards1.6N.pdf
https://doi.org/10.1017/S0021932015000048


WHO (2012) Maternal Mortality. Fact Sheet May 2012. URL: http://www.who.int/mediacentre/

factsheets/fs348/en/ (accessed 5th December 2013).

WHO, UNICEF, UNFPA & World Bank (2012) Trends in Maternal Mortality: 1990–2010.

URL: http://www.unfpa.org/sites/default/files/resource-pdf/EN-SRH%20fact%20sheet-

LifeandDeath.pdf

WHO (2013) WHO Recommendations on Postnatal Care of the Mother and Newborn. WHO,

Geneva. URL: http://apps.who.int/iris/bitstream/10665/97603/1/9789241506649_eng.pdf

(accessed 7th February 2014).

Maternal health care service use in India 19

https://doi.org/10.1017/S0021932015000048 Published online by Cambridge University Press

http://www.who.int/mediacentre/factsheets/fs348/en/
http://www.who.int/mediacentre/factsheets/fs348/en/
http://www.unfpa.org/sites/default/files/resource-pdf/EN-SRH%20fact%20sheet-LifeandDeath.pdf
http://www.unfpa.org/sites/default/files/resource-pdf/EN-SRH%20fact%20sheet-LifeandDeath.pdf
http://apps.who.int/iris/bitstream/10665/97603/1/9789241506649_eng.pdf
https://doi.org/10.1017/S0021932015000048

