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Using data from third round of District Level Household Survey conducted in
2007-08, the study attempts to measure socio-economic inequality by type of
maternal care-antenatal care, delivery care and postnatal carein rural Assam, with
a focus on inter-district variations. Results indicate that the utilisation of maternal
health care in the state is characterised by substantial pro-rich inequalities. The
inter-district disparity in socio-economic inequality in maternal health care is also
conspicuous. The efforts to increase the average without a component of equity in
the programme could actually further aggravate existing pro-rich inequalities. In
the light of immenseinter-district variation in the level of socio-economic inequality
in maternal health care utilisation, any future efforts by government or any other
stakeholders should, not only focus on improving overall utilisation level, but
also on reducing inter-district variation in socio-economic inequalities.
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Introduction
Assam is the largest among the states of North-East India and known for its natural
beauty and a distinct Assamese culture. However, it is plagued by high levels of poverty,
low levels of human development and other challenges. Maternal health is one such area
where Assam’s record has been very poor in the past. The state is infamous for its high
maternal mortality ratio which stands as high as 390 maternal deaths per hundred thou-
sand mothers per year during 2007-09 (ORGI, 2011). Essential maternal healthcare dur-
ing pregnancy, delivery and postnatal periods could reduce the chance of maternal death
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and improve overall health not only of mother but also of new-born (Graham et al. 2000;
Koblinsky et al. 1999). Accordingly, the Millennium Development Goal (MDG) 5 calls
for universal access to reproductive health care by the year 2015 (Nanda et al.2005).
        Although, from policy perspective, improving averages is always a priority, the
component of equity must be in incorporated to ensure greater welfare. The component
of equity has been ignored in the policy in India in general and Assam in particular.
Therefore, it is not surprising that a considerable amount of literature in past has docu-
mented vast socio-economic and regional disparities in health and healthcare utilisation
(Mohanty and Pathak 2009; Pathak and Mohanty 2010; Pathak et al. 2010; Kumar and
Mohanty 2011). In the era of decentralisation, it is necessary for policy makers to under-
stand inter-district variation in health and health care related socio-economic inequali-
ties because that could help them identify and target inequality ridden districts and use
available resources efficiently.
        This study, therefore, focuses on unmasking district level patterns of socio-eco-
nomic inequalities in maternal healthcare utilisation in rural Assam. The study focuses
only on rural areas due to two reasons – first, urban areas generally have a very different
service utilisation pattern; second, including urban areas in the same paper could distort
the focus and clarity of this work. The study uses most recent data from a nationally
representative survey, known as District Level Household Survey (DLHS), especially
designed to provide demographic and health related estimates at district level.

Data
We use the latest round of DLHS conducted during 2007-08. It is a large scale, nation-
ally representative, multi-round survey covering 611 districts in 34 states and union
territories of India. It is the largest ever demographic and health surveys carried out in
India, with a sample size of about seven hundred thousand households. DLHS-3 like its
former versions DLHS-1 and DLHS-2 was basically designed to provide reliable district
level information on maternal and child health, family planning and other reproductive
health indicators (IIPS 2010).
        The survey adopted a multi-stage stratified probability proportion to size sampling
design. In each district, 50 Primary Sampling Units (PSUs) or villages from rural areas
and wards from urban areas were selected in the first stage by systematic Probability
Proportional to Size (PPS) sampling. At the second stage, the required numbers of house-
holds were selected within each village using systematic sampling. Circular systematic
sampling was adopted for the selection of households from the villages. DLHS-3 sur-
veyed a total of 30,243 ever-married women in Assam with a response rate of 93.9
percent. The sample of this study included 9,028 currently-married women from rural
Assam.

Definition of the variables
We used four variables in this study. Antenatal check-up (ANC), safe delivery and post-
natal care (PNC) were three maternal health care service utilisation variables and wealth
index was used a proxy for economic status of the household.
        A mother was said to have received adequate ANC when she had four or more
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antenatal check-ups (ANC) during pregnancy. This variable was coded “1” if the mother
had four or more ANC and “0” otherwise. Safe delivery was defined as any delivery
conducted under the supervision of a skilled health professional which included Doc-
tors, Lady Health Visitor, Auxiliary Nurse and Midwife or any other skilled health per-
sonnel. It was coded as “1” if delivery was assisted by any of the above mentioned health
professionals and “0” otherwise. Similarly, a woman was said to receive a PNC only
when she had at least one health check-up after delivery. PNC was coded as “1” if the
mother had a post natal check-up at least once after 42 days of the delivery and “0”
otherwise.
        DLHS-3 did not collect information on income of the household so there was no
other way to measure the economic status of the household. However, it collected infor-
mation on household amenities and assets. These variables could be used to construct a
proxy variable for economic status (Montegormery et al. 2000). Hence, using Principal
Component Analysis (PCA), we constructed a proxy variable for socio-economic status
of the household called “Wealth Index”. The wealth index was divided into quintiles
(five equal parts) – Poorest, Poorer, Middle, Richer, Richest. This lowest 20% were
categorised as “Poorest” and next 20% as “poorer” so on so forth. The use of household
wealth index as a proxy for economic status has been a standard practice in the past
(Vyas and Kumaranayake 2006; Filmer and Ptitchett 2001).

Methods
To measure equity in any health care outcome, we require a health outcome variable
(safe delivery or postnatal check-up), a stratifying variable capturing socio-economic
status against which the distribution of health outcome to be assessed (wealth index),
and a measure of socio-economic inequality to quantify the degree of inequity in the
health outcome variable. We used Concentration Index (CI) to measure the level of socio-
economic inequality in all three indicators for maternal health care utilisation in Assam.
        The CI of a health care variable y (any health care service) can be defined using the
concentration curve (Fig. 1) that links the cumulative proportion of individuals ranked
by wealth to the corresponding cumulative proportion of health care variable. The con-
centration curve plots shares of the health care variable against quintiles of the measure
of socio-economic status i.e. wealth index.

Figure 1. An example of Concentration Curve
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Figure 2: Percentage of currently married women who had four or more antenatal check-
up during pregnancy in rural Assam, 2007-08

Where hi is the health care variable, µ is the mean of hi, and Ri is the fractional rank of the
individual i in the distribution of socio-economic status (Ri = 1/n; i=1 for poorest and
i=n for the richest).
        We used “Stata” SE 12.0 and SPSS 20 statistical software to conducted computa-
tions (Stata Corp. 2011).

Results and discussion

Antenatal care
At the national level, about 25 percent of all mothershad four or more antenatal check-up
during 2007-08 whereas the proportion of such mothers in Assam was just 19 percent
which is lowest among all North-East (NE) states. District-wise differentials are also
prominent. At one end of the spectrum are districts like Dhubri, Gopalpara, Kokarajhar,
Dhemaji and Chirang where only 10 percent or fewer mothers had four or more ANCs.
On the other hand of the spectrum are the districts like Dibrugarh (30%), Kamrup (34%),
Sibsagar (25%) where this proportion goes even well above national average (Fig. 2).

The CI is a measure of overall socio-economic inequality and is defined as twice the area
between the concentration curve and the line of equality (O’donnell et al., 2008). The
value of CI varies between –1 to +1. A positive value of CI implies  that the health
outcome is concentrated among the rich population, while a negative value indicates the
opposite condition. A value of zero implies that the health care variable is equally dis-
tributed across the wealth status (O’Donnell et al. 2008). The CI could be calculated
using unit data (as in our case) using following formula –
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The proportion of mother with four or more ANCs in Assam is obviously well below
national average (25.7%) but the pattern of rich-poor gap in ANCs coverage is similar to
that found at national level. At nation level, about 56 percent women from richest quintile
went for 4+ ANCs during pregnancy, whereas the proportion of such women from poor-
est quintile was about 10 percent which suggests a huge rich-poor gap.

Map 1: Inter-district variation in the level of socio-economic inequality (as measured by
concentration index) in antenatal care in rural Assam, 2007-08

Similarly, in Assam the proportion of mothers from richest quintile having four or more
ANCs (56.6%) was about six and half times that of mothers from poorest quintile (8.9%).
Since, this gap analysis ignores other quintiles in the distribution, we calculate concen-
tration index. It turns out that the socio-economic inequalities in ANC measure by CI at
national level are more (CI=0.30) than in the state of Assam (CI=0.24).

Safe Delivery
About 42 percent of all mothers in rural India had a safe delivery during 2007-08 com-
pared to 37 percent in rural Assam. This proportion of mothers having a safe delivery in
rural Assam is lowest among NE states (except Meghalaya where only one-fourth of
mothers had safe delivery). The proportion of safe deliveries varies from district to dis-
trict in Assam. The lowest proportion of mothers having safe delivery was found in the
districts of Dhubari (16%), Hailakandi (24%), Karimganj (25%), Bogaigaon (28%) and
North Cachar Hills (28%). On the other hand, Dibrugarh (52%), Sibsagar (55%), Nalbari
(58%) and Kamrup Metro (62%) were the districts where more than 50% mothers went
for a safe delivery (Fig. 3).

98 Journal of North East India Studies



Aditya Singh, Saradiya Mukherjee, and Rakesh Chandra

Figure 3: Percentage of currently married women who had a safe delivery in rural Assam,

2007-08

The rich-poor gap is also large in Assam as compared to overall India. The proportion of
mothers from richest quintile going for safe delivery was 3.45 times higher than that of
mothers from poorest quintile in India as a whole. While, in rural Assam, this ratio (rich/
poor) was a little higher (4.15) suggesting that the absolute gap was bigger in Assam
compared to India as a whole. However, this does not mean that socio-economic in-
equality was also higher as compared to India as measured by CI. It was observed that
the CI for safe delivery in Assam (CI=0.23) and India (CI=0.23) did not differ even
slightly. This means that the distribution of women going for safe delivery across wealth
quintiles in Assam was same as found for rural India despite the fact that rich-poor ratio
is larger in Assam than in India as a whole.
        District level analysis reveals that there is substantial variation in the level of socio-
economic inequality in safe delivery practice across districts of Assam. Highest inequal-
ity in the utilisation of delivery care was found in Marigaon (CI=0.41) district which is
about three and half times higher than the lowest inequality found in Lakhimpur district
(CI=0.12). Other districts with higher socio-economic inequality (with CI >=0.35) were
Kamrup Metro (CI=0.36), Kokarjhar (CI=0.38), Jorhat (CI=0.38), and North Cachar
Hills (CI=0.38). Apart from Lakhimpur, Darrang (CI=0.13) also showed a low socio-
economic inequality in the utilisation of delivery care by mothers (Map 2).

Postnatal care
About 42% mothers in rural India went for postnatal check-up where this proportion
was just 33% in rural Assam. The utilisation of postnatal care in Assam was one of the
lowest among NE states (Tripura with 28% of mothers having PNC was the state lowest
utilisation of postnatal care). District wise variations were also very obvious from the
analysis. On one hand there were districts where more than 50% of mothers had at least
a postnatal check-up within 42 days of the delivery. On the other hand, there were some
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Map 2: Inter-district variation in the level of socio-economic inequality (as
measured by concentration index) in delivery care in rural Assam, 2007-08

districts where the proportion of mothers having at least a PNC within 42 days of the
delivery was well below 20 percent. Districts with highest utilisation were Dibrugarh
(62%), Kamrup Metro (54%), Golaghat (50%) and Nalbari (50%) and the districts with
lowest utilisation were Goalpara (16%), Udalgiri (17%) and Dhubari (17%) (Figure 4).

Figure 4: Percentage of currently married women who had at least one postnatal
check-up within 42 days of delivery in rural Assam, 2007-08

The utilisation of PNC among mothers from the richest quintile in Assam was almost
three and half times higher than that of mothers from poorest quintile. The pattern is
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Map 3:Inter-district variation in the level of socio-economic inequality (as measured
by concentration index) in postnatal care in rural Assam, 2007-08

similar to the one found for rural India as a whole. This slightly larger gap for rural
Assam as compared to rural India does not necessarily mean that the socio-economic
inequalities as measured by CI will also follow the same pattern. However, in this case
we did find that the level of inequality across the wealth quintiles in rural Assam (CI=0.21)
was slightly higher than that of rural India as a whole (CI=0.19).

Similar to ANC and delivery care, we found a great inter-district variation in socio-
economic inequality in the utilisation of postnatal care as well. The highest socio-eco-
nomic inequality in PNC use was found in Jorhat district (CI=0.37) which turns out to be
3.7 times higher than the lowest socio-economic inequality found in Goalpara district
(CI=0.10). Other districts with small socio-economic inequality were Goalpara,
Lakhimpur and Dibrugarh while Barapeta, North Cachar Hils and Cachar showed higher
socio-economic inequalities in utilisation of postnatal care (Map 3).

Conclusion
Using data from the third round of DLHS conducted during 2007-08, we tried to explore
the district level patterns of utilisation of maternal health care in rural Assam. Addition-
ally, we also explored the patterns of socio-economic inequality in the utilisation of
maternal healthcare. The level of maternal health care utilisation in Assam is still low
characterised by a considerable district level variation. We also found considerable varia-
tions in maternal healthcare use across wealth quintiles. The utilisation among poor
mothers was considerably lower than among rich mothers. Using CI to capture this dis-
parity, we found that there was a large socio-economic inequality in utilisation of all
three kinds of maternal healthcare in rural Assam. Inter-district variation in socio-eco-
nomic inequalitieswas also noticeable.
        Low levels of maternal healthcare utilisation coupled with substantial inter-
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district variation could be one of the obstacles which must be removed to achieve mil-
lennium development goal 5 within time. However, reducing pro-rich socio-economic
inequality is also a formidable challenge to the government and other stakeholders working
to improve the maternal health in the state. In the light of immense district level variation
in the level of socio-economic inequality in utilisation of maternal health care, efforts
should not only focus on improving overall utilisation but also on reducing inter-district
variation in socio-economic inequality.
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