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Abstract
Background: About 60% of institutional births occur in the private sector in Gujarat
due to limited availability of obstetricians in the government. Chiranjeevi Yojana
(CY), a voucher-like program initiated in 2007, accredits private obstetricians who
are reimbursed by the state government to provide free delivery care to eligible
women i.e. below poverty line and tribal. One million women have delivered under
the CY program yet there are no large community based studies of the program.
Methodology of a prospective community study is described here. Methods/Designs:
A prospective cohort study was done in 142 villages across 3 districts in Gujarat between July, 2013 and November, 2014. A detailed survey was done by trained researchers to ascertain maternal healthcare information including antenatal, intra-partum and post-partum care, place of delivery, birth outcomes, out of pocket
expenses etc. Results: 54,955 households were surveyed. 73% of all households had
poverty documentation. 4274 mothers who delivered in the study period were included. Discussion: This paper is description of the methodology of a large community based survey and household and individual level characteristics. The survey was
nested in a larger project to evaluate the CY program in the state of Gujarat.
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1. Introduction
Major maternal health programs implemented in India during the last decade (20002010) have been noteworthy and consequential in terms of significant expansion of
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maternal and child (MCH) infrastructure. Starting with the Child Survival & Safe Motherhood (CSSM) program in 1992, Reproductive Child Health I (RCH I) and National
Rural Health Mission (NRHM), all had the basic goal to improve the availability of and
access to quality health care including maternal and child health care for people especially for those residing in rural areas [1]. NRHM defined the goal of access to maternal
health care as availability skilled attendance at birth, timely access to emergency obstetric and newborn care (EmONC), and an efficient referral system [2]. Various strategies
implemented were First Referral Units (FRUs), training of various levels of providers
for skilled birth attendance, establishing blood storage units and EmOC centres, and
demand-side financing programs, namely Janani Suraksha Yojana (JSY), to reduce inequality in maternal health [3]. Recently, public private partnership (PPP) schemes
such as Rashtriya Swasthya Bima Yojana (RSBY) and Chiranjeevi Yojana (CY) have
been launched in collaboration with private providers for improved access to institutional deliveries and EmONC for poor women as 26% of the Indian population is living
below poverty line [4].
Gujarat is one of the prosperous and urbanized states that have one of the fastest
growing economies in India. It is also, one of the most industrialized states with per capita income 1.4 times higher than that of the national average [5]. Despite the economic
progress, Gujarat has not fared well on human development indicators such as education, health and gender equality [6]. The slow rate of decline in maternal mortality despite a high proportion of institutional deliveries (more than 80% as per state government data) may be because of lack of access to Emergency Obstetric Care (EmOC), lack
of efficient referral transportation, low quality of care and inadequate postnatal care [7]
[8].
One of the reasons for the slow decline of MMR in Gujarat is the severe shortage of
obstetricians in the public sector (98% shortfall) leading to limited access to affordable
CEmOC, particularly for poor rural women [9] [10] [11]. On the other hand, there is a
strong presence of private obstetricians at the sub district and district levels in Gujarat.
In 2007, the state government of Gujarat implemented a pioneering public private
partnership approach to engage private providers to offer free delivery services to poor
women [12]. The Chiranjeevi Yojana (CY) benefit package provides a cashless delivery
to all women who are able to produce proof of belonging to Scheduled Tribes (ST) or
Below-Poverty-Line (BPL) categories at a private facility accredited under the program.
The accredited private providers are paid by the government for 100 deliveries performed irrespective of the type of delivery i.e. normal delivery or caesarean section or
complications handled. This mechanism was to deter private providers from performing medically unnecessary caesarean sections for higher profits. The main objective of
the program was to leverage widely available private obstetricians to improve financial
and geographic access to skilled birth attendance and CEmOC for poor women in Gujarat [13] [14].
Chiranjeevi Yojana has been hailed as one of the innovative demand side financing
mechanisms specifically aimed at improving access to health care for vulnerable groups.
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But there is a lack of primary research on the impact of these efforts and a need to evaluate these programs. While, approximately one million women have delivered under
the CY program, there have been few research projects to evaluate the public private
partnership [12] [15] [16] [17] [18]. Maternal Health India (MATIND), a European
Union funded FP7 project, aimed to evaluate the CY program [19], specifically, to
study and measure cesarean section (CS) rate, rate of complications treated/handled by
the program and to assess patients’ perception of care under the program. Further, the
project aimed to study the coverage and program participation and financial protection
provided by the program and impact of the program on the maternal and neonatal
outcomes. This paper describes the methodology and descriptive findings of a prospective community based survey.

2. Methods
2.1. Study Setting
Gujarat has a population of 60 million and 26 administrative districts. Each district has
on an average more than two million people. Districts are divided into 10 - 12 blocks
(sub-districts) of approximately 100,000 to 200,000 people. Three heterogeneous districts from the western, central and eastern belts of the state, Sabarkantha, Surendranagar and Dahod, were purposefully selected for the study. As indicated in Table 1, these
districts had different sub-population compositions i.e. proportions of the eligibility
population (scheduled castes and tribes and women living below the poverty line) for
the CY program [20].

2.2. Study Design
The study adopts a prospective longitudinal study design. Data collection for the community survey was performed from July, 2013 to November, 2014. From each of three
districts, two-five blocks were selected.

2.3. Sampling Framework
The CY program is targeted to women who belong to the tribal community or live be
Table 1. Demographic characteristics of MATINDa study districts [25].
Indicators

Dahod

Sabarkantha

Surendranagar

Populations (2011)

2,127,086

2,428,589

1,756,268

Rural Population (%)

91

85

72

Urban Population (%)

9

15

28

BPL Population (%)

72

33

47

ST Populations (%)

73

22

1

Literacy Rate (%)

59

65

62

Sex Ratio (Female per 1000 Male)

990

952

939

b

c

a
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low the poverty line. As CY providers are not evenly distributed geographically
throughout the district, blocks in each district were selected to represent areas where
there were no, low (one or two providers) or a high number (more than two per block)
of CY providers. Blocks falling into each of these categories were purposively selected
in each district. As seen in Figure 1, four, five and three blocks were selected in Sabarkantha, Surendranagar and Dahod districts, respectively.
Selected villages had a population of more than 1000 and less than 2500 people for
logistical purposes and to ensure only rural populations were surveyed as access barriers to care are greatest in rural areas. Only villages with BPL populations greater than
40% were included to ensure maximum coverage of eligible population. Selected villages were scattered all over the block, to geographically represent the block and avoid
clustering using Geographical Information System (GIS).
The blocks were selected first and then a list of all the villages for those blocks were
compiled using the criteria mentioned above. Information for populations and BPL
proportions was obtained from Census 2001 [21]. From the list 142 villages were selected randomly from 12 blocks to cover approximately 300,000 populations.

Figure 1. Maps of villages surveyed in MATIND study districts.
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2.4. Data Collection
The data collection tools were developed in consultation with all partners including international partners-Karolinska Institutet, Sweden. Project staff and faculties participated in the discussion and previous project study tools were used as basis. After English version was developed, it was translated in local language, Gujarati. Pilot for the
data collection methods and tools was done between April, 2013 and June, 2013. Based
on observations, data collection tools were modified and strategy for data collection was
planned. Data collectors were masters in social work and knew spoken and written Gujarati. District coordinators had knowledge of the districts and rapport with local government staff. Data collectors and district level coordinator were given hands-on training using field mock ups and class room trainings during pilot phase in a block that was
not part of the main survey. Data collection points are described in Figure 2.
Data collectors identified mothers who were expected to give birth between July 2013
and October 2014 during house listing visit who were recruited into the prospective
cohort. During visit #2, between 7th and 9th month of pregnancy, information was collected on socio-demographic details, previous pregnancy information, and current antenatal care (ANC) utilization along with household asset and information like type of
toilet. At the time of enrolment, key informants such as the community health workers
and relatives received information on how to contact the data collector when the
mother delivered. Key informants were instructed to contact the data collector within
48 hours of delivery. To ensure delivery information is received in time, the data collector contacted the mother and her relatives a week before expected date of delivery
and visited all the households that had a mother due to deliver that month when possible.
The mothers were interviewed at two different time points after delivery; (i) (visit #3)
between 3 - 7 days and (ii) (visit #4) between the 28 - 35th day post-delivery. Data collectors administered a symptom based checklist to all mothers to ascertain maternal
morbidity. Details on type of delivery, expenditure, quality of care and transportation
were also collected during visit #3. Information on neonatal care/outcomes, postnatal
care and CY beneficiary status was collected on the last visit (#4). In the event of a

Figure 2. Data collection points for the study.
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maternal death, audit was done using WHO approved community based verbal autopsy
tools.

2.5. Data Quality Assurance Mechanisms
The Data quality assurance mechanisms were implemented throughout the entire data
collection process. During the household listing, a local government official and the
district coordinator reviewed the listing to ensure no house was missed. Physical verification was done and number of houses was compared to the latest Census data (2011).
All filled questionnaires were reviewed by the district coordinator and then random
forms were verified by another team member. After the recruitment of the prospective
cohort (pregnant women), an expected date of delivery register was maintained by the
data collectors to ensure regular follow up and to minimize lost to follow up.
To ensure anonymity of responders and for identification, all the surveyed households were assigned a Unique Household Identifier (UHI) and mothers were assigned a
Unique Personal Identifier (UPI). After submission of forms at state office, all the
forms were checked for missing data, consistency and cross verification. To correct inconsistencies in the data, a telephonic-verification system was used by data checking
team which directly verified data with mothers.
Study data were managed using a REDCap [22] database. All the forms had blinded
double entry to reduce data entry errors. To further ensure data quality; a periodic
missing data and outlier check was performed throughout the survey period in the database.

2.6. Definition of Variables for Descriptive Findings Presented Here
1. Dwelling type
a) Pucca house: The walls consist of burnt bricks, stones (packed with lime or cement),
cement concrete, or timber
b) Kutcha-Pucca house: A house that has fixed walls made up of pucca material but
roof is made up of the material other than those used for pucca house.
c) Kutcha house: The walls and/or roof are made of material other than those mentioned above, such as un-burnt bricks, bamboos, mud, grass, reeds, thatch, loosely
packed stones
2. Age: Age of the woman in total years completed at time of the survey
3. Education : The highest formal class of education completed. It is categorized into 5
categories: No Education, ≤5 class Education, 6 - 9 class Education, 10 - 12 class
Education, >12 class Education
4. Caste/tribe: Women were divided into four caste groups; scheduled caste (SC),
scheduled tribe (ST), other backward castes (OBC) and general. Caste/tribe is a system of Indian social stratification characterized by hereditary status, endogamy, and
social barriers sanctioned by custom, law, or religion.
5. Ration card: A government issued document which is in either of following categories.
1547
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a) Below Poverty Line (BPL) status: “BPL” status was determined by documentation
such as having a BPL ration card/Antyoday Ann Yojna ration card or name in the
BPL list or having a poverty certificate [23].
b) Above poverty line (APL) status: All mothers other than BPL fall in this category.

2.7. Ethical Considerations
Ethical permission was granted by Internal Ethics Committee of Indian Institute of
Public Health Gandhinagar and Karolinska Institutet. All the forms were anonymized
as the participant’s name was not recorded. Informed written consent of the participant
was taken. If she could not read or write, the consent was read out and a thumb impression of mother was taken on the consent form in the presence of a witness.

3. Results
3.1. Sample of Cohort
As shown in Figure 3, 54,955 households were surveyed and 69,514 reproductive age
women were identified. 4274 women were recruited into the prospective cohort.
Among these women, 416 (10%) were lost to follow up.
The most common reason for loss to follow up was inability to reach the mother in
time for the post-delivery visit because of turnover of data collectors and migration of
mothers. 3858 mothers were followed up prospectively from their 7th month of pregnancy until 35 days post-delivery. The study sample by district is shown in Table 2.

3.2. Descriptive Findings (Household Survey)
As shown in Table 3, more than half of the surveyed households had kutcha-pucca
houses while 24% had either no house or lived in kutcha house. Majority of household
heads were males and belonged to Hindu religion. Proportion of households belonging
to scheduled tribe (ST) were about 31% which is similar to the findings from Census

Figure 3. Flow diagram of study participants.
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Table 2. Distribution of total household surveyed, total women in reproductive years, and sample
population by district.
District Name

Total Households Surveyed Total Women Age 15 - 49

Mothers Included in the Study

Surendranagar

20,313

24,512

1407

Sabarkantha

16,744

19,840

1294

Dahod

17,898

25,152

1156

Total

54,955

69,504

3858

Table 3. Basic household characteristics (n = 54,955).
Variables
Dwelling Type
Kutcha/No House
Kutcha-Pucca
Pucca

Percentages
24
59
17

Religion
Hindu
Others

99
01

Scheduled Caste
Other Backward Caste
Scheduled Tribe
General

07
57
31
05

Caste

Head of Household
Male
Female

92
08

Ration Card

99

Ration Card Type
Above Poverty Line Card
Below Poverty Line Card

40
60

Name in Below Poverty Line list

59

Poverty certificate

16

2011 for the survey villages. About 73% of all households had poverty documentation.
Despite the high proportion of BPL households in the survey, only 15% had previously
availed any maternal health government scheme.

4. Discussion & Conclusions
Although CY has been in existence for about 10 years, there is no effort by the government to systematically evaluate the impact of this program on utilization of maternal
health services and improvement in maternal health [24]. As the quality of routinely
collected health management information system data is not reliable and not all impact
evaluation indicators are collected by this system, it is difficult to attribute change in
utilization or maternal health indictors to this innovation [25]. Just like other innova1549
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tive programs implemented in India, there was no inbuilt mechanism for the evaluation
of the CY program. One impact evaluation of CY using primary data was performed in
2007, in one pilot district before the program was implemented statewide [13]. A more
recent statewide evaluation was done by Mohanan et al. [12] but the sample size per
district was very low (50 births per year). Both of these studies were cross-sectional in
nature.
As more low and middle income countries (LMIC) are initiating programs to increase institutional delivery to reduce maternal mortality through engaging private
sector service providers, it is important to evaluate programs such as CY to benefit
from lessons learnt. The learning from CY can be useful to any LMIC looking to implement such programs. This study adds to sparse literature on impact evaluation of
such programs. The findings from further analysis of the community based survey data
will illustrate level of uptake of the program, quality of care provided and the extent of
financial protection. Analysis of socio-demographic characteristics of the mothers and
health systems factors such as referral transportation will help shed light on barriers
and facilitators for utilization of maternal health services including CY. As neonatal
outcomes were also collected along with maternal health indicators including maternal
morbidity, the findings from survey data analysis will be useful for program planners
and policy makers to improve neonatal outcomes. This is one of the largest prospective
maternal morbidity surveys implemented in India.
Although the survey was done in an Indian state of Gujrat, the findings from this
study will be widely shared with stakeholders, including donors, collaborative partners,
government and the nongovernmental organization sector through reports and seminars at the national as well as international level. These findings will guide program
planners and policy makers worldwide to make evidence based decisions. Findings of
any evaluation of large scale programs by sampling are inevitably riddled with biases
and therefore any conclusions open to debate. Yet, this study is landmark in impact
evaluation of engagement of private sector for improving access to maternal health care
services and its findings will benefit many.

Methodology Considerations
The MATIND community based study was done in three diverse districts located in
different belts of Gujarat state. The prospective cohort covered more than 300,000 populations and 90% of the mothers that were recruited were followed up prospectively.
The exclusion of 416 mothers who could not be followed up from the prospective cohort does not affect the validity of the findings of the study as these mothers were not
different from the mothers in the prospective cohort on almost all the variables except
for caste. The 416 mothers were more likely to be from the schedule caste compared to
prospective cohort mothers but the distribution across categories of caste was similar
among the two groups. As the study purposively oversampled eligible population, it
would be feasible to examine uptake of the program among eligible and explore reasons
of not participating in the program. This advantage is also a limitation of the metho1550
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dology as the findings cannot be generalized. Also, the findings may not be applicable
to other districts especially urban districts but as the program was envisaged for poor
and socially marginalized women in rural areas, this study findings are vital for examining the impact of the program. For the retrospective study, recall bias can be an
issue but the data collection happened within 6-9 months of delivery, hence the problem of recall of important variables such as type of delivery, major complications, CY
benefit and cost of delivery is minimal.
Self-reporting of obstetric morbidity is found to be problematic in many countries
including India [26] [27]. In the facility base survey done under MATIND in 2012,
self-reporting of obstetric morbidity matched significantly with provider reported morbidity in same study districts. As data on various maternal health and service indicators
is sparse in India, self-reporting is an accepted way of measuring the same (5).
This paper is description of data collection methods and descriptive findings of
community based survey taken for evaluation of CY. Further publications from the data
collected will be imperative for future such programs.
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