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ABSTRACT

Introduction In 2011, through a multipartner
Integrated Family Health Initiative (IFHI), CARE started
supporting maternal and neonatal health (MNH)
improvement goals in 8 of 38 districts in Bihar,

India. The programme included a frontline health
worker (FHW) component offering health advice
through household visits and benefited from CARE’s
direct engagement during IFHI, which then evolved
into statewide Technical Support Unit (TSU) to the
Government of Bihar in 2014.

Methods Using eight rounds of state-representative
household surveys with mothers of infants aged

0-2 months (N=73 093) linked with two facility
assessments conducted during 2012-2017, we
assessed changes in FHW visit coverage, intensity and
quality between IFHI and TSU phases. Using logistic
regression models, we ascertained associations
between FHW outputs and three MNH core practices:
>3 antenatal care check-ups (ANC3+), institutional
delivery and early breastfeeding initiation.

Results Women'’s receipt of 1+ FHW visits declined
from 60.2% (IFHI phase) to 46.3% (TSU phase) in the
eight IFHI districts, being below 40% statewide during
the TSU phase. Despite a parallel decline in FHW visit
quality measured as the number of health advice
received, all three outcomes improved during the TSU
versus IFHI phase in IFHI districts. We found significant
positive associations between all three outcomes

and receipt of 1+ FHW visits and programme phase
(TSU vs IFHI) in the eight IFHI districts. During the

TSU phase, receipt of 2+ FHW visits in the third
trimester increased the odds of women receiving
ANC3+ (adjusted OR (aOR)=1.21; 95%Cl: 1.13 to
1.31), delivering in a facility (aOR=1.64; 95% Cl:

1.51 to 1.77) and initiating breast feeding early
(a0R=1.18; 95% Cl: 1.05 to 1.18). Independent of

the number and timing of FHW visits, we also found
positive associations between women reporting higher
than lower quality of FHW interactions and receiving
outcome-specific advice and all three MNH outcomes.
Conclusion Implementation of large community-
based interventions under the technical support model
should be continuously and strategically evaluated and
adapted.

WHAT IS ALREADY KNOWN?

= Programmes with community-based components
can accelerate improvements in maternal and neo-
natal health (MNH) in low-resource countries.

= In recent years, frontline health worker (FHW) pro-
grammes provided household visits and provision of
health advice to pregnant and postpartum women
and infants in Bihar with support from development
partners, which included CARE.

= The initial, eight-district phase (Integrated Family
Health Initiative, IFHI) that started in 2011 and bene-
fited from CARE’s direct engagement evolved into a
Technical Support Unit (TSU) phase in 2014.

WHAT ARE THE NEW FINDINGS?

= The coverage, intensity and quality of FHW services
were greater during the IFHI than the TSU phase.

= During the TSU phase, receipt of 2+ FHW visits in
the third trimester increased the odds of women re-
ceiving >3 antenatal care check-ups, delivering in a
facility and initiating breast feeding early.

= Independent of the number and timing of FHW visits,
we also found positive associations between women
reporting higher than lower quality of FHW interac-
tions and receiving outcome-specific advice and all
three MNH outcomes.

WHAT DO THE NEW FINDINGS IMPLY?

= Given continuous improvements in MNH outcomes
in Bihar, implementation of large community-based
interventions under the TSU model should be con-

tinuously and strategically evaluated and adapted.

INTRODUCTION

Community-based interventions have long
been considered important components of
comprehensive approaches to accelerate
improvements in reproductive, maternal,
newborn and child health and nutrition
(RMNCHN) outcomes in low/middle-
income countries (LMICs). They promote
appropriate care seeking and improved
home practices mainly through home-based
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counselling or participatory women’s groups.' > The
evidence regarding the effectiveness of community-based
interventions on improving such practices is strong for
interventions focusing on health education, promo-
tion of antenatal care (ANC), safe delivery with skilled
birth attendants and support of exclusive breast feeding
of infants.”” By and large, programmes that combine
community-based and facility-based interventions are
found to be more effective, suggesting a potential benefit
of holistic approaches.*® The successful implementation
of such programmes is expected to depend on context,’
thus questions remain regarding where, when and how
to scale up promising interventions with a community-
based component.

Walt et al’ were among the first to document common
challengeswithlarge-scalecommunity-based programmes,
including unrealistic expectations, poor initial planning,
difficulties in ensuring consistency in programme quality
and funding. Among commonly credited enabling factors
noted by Pallas et al’ were programmes’ management
structure, the inclusion of strong training and supervi-
sion components, and the integration and support from
within health systems. Conversely, key barriers identified
were programmes’ weak management, supervision and
monitoring, coupled with inadequate incentives to retain
and motivate community health workers. Smith et af® put
forth principles for successfully scaling up health inter-
ventions. Key among these were developing mechanisms
to promote local ownership and building institutional
capacity at all levels during implementation. In line with
these principles, in recent years, we have witnessed how
implementation of large health programmes placed
increasing emphasis on providing technical support for
programme managers, key stakeholders and govern-
ments aimed at strengthening the entire health system
rather than directly engaging in specific programme
activities.” ' This technical support model for managers
of community-based programmes is expected to channel
support to community health workers despite competing
programme objectives and limited resources, flexibility
and capacity of non-governmental implementing part-
ners. As noted by Chambers et al,11 over time, this model
may lead either to a ‘voltage drop’ or to sustainable
scale-up of pilot programmes if adequately adapted to
the local context.

With a population of over 1.3 billion people, India
accounts for 12% of maternal deaths'* and 35% of
neonatal deaths worldwide.'® In 2005, the Government
of India launched the National Rural Health Mission
(NRHM) to strengthen provision of community health
services and increase equity and affordability of care
in rural areas."* Interventions implemented under the
NRHM included staffing, training, and equipping referral
facilities and deploying community-based cadres, referred
to as frontline health workers (FHWs), to promote insti-
tutional deliveries, particularly in low-performing Indian
states.””™® FHW cadres include accredited social health
activists (ASHAs) and Anganwadi workers (AWWs) who

have a minimum of 8 and 10 years of education, respec-
tively, as well as auxiliary nurse midwives (ANMs) who are
trained nurses. Under the NRHM, the Janani Suraksha
Yojana (JSY) initiative provides 1400 Indian rupees to
eligible women who deliver in health facilities as well as
incentives for the ASHAs in the communities where these
women reside for accompanying them to the facility or
for facilitating institutional birth.'” With NRHM funding,
large numbers of health workers, including doctors,
staff nurses, ANMs and ASHAs were contracted during
2005-2014 in low-performing Indian states. Bihar, the
third most populous state where >34% of the population
lived below the poverty line,?’ was one of them. The state
has seen significant improvements in health indicators
in recent years, such as the rise in institutional deliveries
from 19.9% in 2005-2006 to 63.8% in 2015-2016,%" but
FHW mobilisation to promote health services at the
community level was particularly poor in Bihar.*

CARE India is a non-profit organisation and a lead
partner in a multiorganisational platform aiming to
improve RMNCHN in Bihar.*® In 2011, CARE launched
the Integrated Family Health Initiative (IFHI) in eight
programmatically prioritised districts of Bihar covering
28 million people to support the Government of Bihar
(GoB) in increasing the coverage and quality of life-saving
interventions for women, newborns and children.®
Programme support for IFHI involved direct engage-
ment with programme activities by CARE (table 1). In
close collaboration with the GoB, CARE and other part-
ners participated in planning, coordination and logistical
support; capacity building; behaviour change commu-
nications; work with women’s self-help groups (SHGs)
and health system strengthening. For community-level
interventions, CARE employed an incremental learning
approach, involving FHWs through the existing 2550
health subcentre platforms. The main IFHI hypothesis
was that an increase in the level and quality of efforts
on the part of FHWs would result in improved service
coverage in facilities as well as improvements in health-
care practices and behaviours at the family level. A close
connect to the family in the last trimester of pregnancy
was strongly emphasised as critical to a range of outcomes
for the mother and baby. The IFHI phase generated
convincing evidence to take interventions to scale.””

During 2014, in close coordination with GoB, the
programme evolved into a Technical Support Unit
(TSU) and was rolled out in all 38 districts of Bihar
covering over 104 million people. This phase was char-
acterised by a considerable reduction in direct engage-
ment in programme activities by CARE, yet deeper focus
on capacity building, strengthening the supervisory
system, synergising and focusing efforts on select inter-
ventions (eg, nurse mentoring and training),* and using
monitoring data. As a result, CARE acted as a catalyst
to facilitate provision of necessary technical, manage-
rial and resource optimisation support at critical levels
of programme implementation, while building commu-
nity and government ownership of the programme. With
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Table 1 Intervention phases in Bihar, India

Integrated family health initiative
(2011-2013)

Technical support unit
(2014-2017)

Direct engagement in programme activities

» Participate in planning and coordination of programme
activities in eight initial districts

Direct provision of logistical support

Direct involvement with capacity building in health
facilities and for government cadres

Direct supervision of programme staff

Health system strengthening (eg, facility infrastructure,
supply chains and information systems improvements)
Engagement with FHWs employing an incremental
learning approach and using the health subcentre
platform offering:

didactic sessions gradually introducing new topics
Mobile Kunji as job aids for messaging

data to demonstrate programme gaps

home visit planners to ensure timely contacts and
relevant messaging by women’s pregnancy trimester
Behavioural change communications

Work with women'’s self-help groups

>
>

FHWs, frontline health workers.

regard to the FHWs, the shift from IFHI to TSU can
be characterised as a shift from relatively greater direct
engagement to relatively greater technical support.

This analysis focuses on the FHW component of the
programme in Bihar during 2011-2017. We aimed to: (1)
assess and compare the coverage, intensity, and quality
of FHWSs’ interactions with pregnant women during
household visits during IFHI (eight districts) and TSU
(statewide) phases, and (2) ascertain and compare associ-
ations between FHW programme outputs and the uptake
of three core maternal and neonatal health (MNH)
programme practices: >3 ANC check-ups (ANC3+),
institutional delivery and early (<1 hour of birth) breast-
feeding initiation. Of note, early initiation of breast
feeding was a key programme target in Bihar during both
IFHI and TSU phases; ANC and institutional delivery
became specific programme targets only in 2015 and
2016, respectively, after the programme started to benefit
from a multidimensional quality improvement initiative
implemented in all public health facilities in the state
between 2014 and 2017.%*

METHODS

Patient and public involvement

Women and their families were not directly involved in
setting the research questions or the outcome measures
for the programme or this specific analysis of programme
data. However, these were developed in consultation with
and guidance from community leaders, and women and
their families were intimately involved in the design and
implementation of the programme in Bihar. Through
community sensitisation meetings, they received

Technical support

>

>

vVYvyy

Participate in planning and coordination of programme
activities at scale in all 38 districts

Capacity building for block-level leadership and government
cadres

Strengthening of overall supervisory system for the
programme

Focused efforts on select interventions (eg, nurse mentoring
and training)

Engagement with FHW supervisors rather than FHWs
Technical assistance for behavioural change communications
Support of women'’s self-help groups during state planning

information about the programme and its goals, which
in turn helped motivate their participation in household
surveys. We intend to disseminate the main results of
this analysis to the community in Bihar through CARE
India colleagues who continue to be engaged in the
programme to serve the community.

Data

We used eight rounds of household surveys conducted by
CARE with mothers of infants 0-2 months old in Bihar.
Four survey rounds (P1-P4) were conducted about 6
months apart during the IFHI phase (2012-2013) in all
137 blocks in eight districts using lot quality assurance
sampling methodology; the total P1-P4 sample was
10408 mothers (online supplemental table 1). Systematic
random samples of mothers, 1 from each of 19 randomly
selected Anganwadi Center (AWC) areas in each block,
were recruited for interviews; weights were derived using
the number of births in each block to generate rural
population-based estimates of intervention coverage and
outcomes of interest. Four household survey rounds (S1-
S4) were conducted statewide annually during the TSU
phase (2014-2017) using a two-stage stratified sampling
methodology covering all 534 blocks in all 38 districts;
the total S1-S4 sample was 62685 mothers. Within each
block, the AWC list from GoB’s Integrated Child Devel-
opment Scheme was used as sampling frame, being
considered the most comprehensive and up-to-date
list.” Samples were distributed across different blocks to
obtain a minimum sample size of 388 mothers per district
and 19 mothers per block. The number of AWCs selected
in each block was determined based on the proportional
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contribution of each block’s population to the respective
district population, aiming to sample one household with
infants 0-2 months old in each selected AWC. Within
each AWC, the household list compiled by the local AWW
was used to randomly select an index household in the
community. The index household was not sampled, and
enumerators proceeded to the fifth household from the
index in a clockwise fashion to identify resident mothers
of infants 0-2 months old who had delivered more than
7 days before. If the first fifth household did not have
an eligible mother present, the enumerator continued
to the following fifth household until an eligible mother
was identified for interview. Block-level survey weights
were generated to account for the complex survey
design and were used in our analyses. Verbal informed
consent was obtained from eligible women who agreed
to complete the interviews. District-level response rates
varied between 96% and 98% across survey rounds.

Survey questionnaires collected information on
women’s sociodemographic characteristics, obstetric
history, JSY programme participation, interactions with
FHWs and the types of health advice received from them
during and after pregnancy, receipt of ANC and delivery
care as well as neonatal care practices. While some varia-
tion between survey questionnaires existed for P1-P4 vs
S1-S4 surveys, for this analysis, we selected questions that
were consistently asked across survey rounds to derive
FHW and outcome indicators of interest.

Analyses

We generated FHW programme output variables: a binary
(yes/no) indicator to identify women who received 1+
FHW visits during pregnancy; a four-category variable
derived from three survey questions (‘At any time during
the pregnancy, did (ASHA/AWW/ANM) ever come to
your home to talk to you about your or your expected
baby’s health?’, “‘Was it a health-related visit?’, and ‘How
many visits did you receive from FHWs during the third
trimester of pregnancy?’) and categorised as: received no
FHW visits during pregnancy, received 1+ FHW visit(s)
but not in the last trimester of pregnancy, received only
1 FHW visit during the last trimester of pregnancy, and
received 2+ FHW visits during the last trimester of preg-
nancy; indicators capturing specific types of FHW advice
(ie, danger signs, institutional delivery, delivery with a
skilled birth attendant, safe delivery practices, early breast
feeding, skin-to-skin care, family planning); and an index
of the quality of interactions with FHWs derived from
questions regarding advice received across five domains:
birth preparedness for institutional delivery, birth prepar-
edness for home delivery, recognition and care seeking
for maternal complications, essential newborn care prac-
tices and postpartum family planning. This quality index
accounts for the number of domains of advice received
(0-5 range). For ease of interpretation, in the analysis,
we used a binary FHW interaction quality variable catego-
rised as ‘high quality’ if the index is >4 (90th percentile

of index score) and ‘average or lower quality’ if the index
is <4.

We explored trends in several outcomes: ANC (any, 3+,
4+ check-ups); institutional delivery; presence of skilled
birth attendant for home deliveries; skin-to-skin prac-
tice right after birth; early initiation of breast feeding,
defined as breast feeding initiated <l hour after birth
and estimated only among women with a vaginal delivery;
and newborn weighing. For the analysis of FHW visits’
effects, we selected three outcomes based on their rele-
vance in the MNH field and the availability of strong
evidence around community-based interventions’ success
on improving these outcomes’ *: ANC3+, institutional
delivery and early initiation of breast feeding. A fourth
outcome, television ownership, was chosen as ‘falsifica-
tion test’®® to assess potential confounding in the associa-
tions of interest between FHW outputs and outcomes. We
suspected that latent factors, such as women’s willingness
to adopt new behaviours, may result in both more effi-
cient interactions with FHWs and improved outcomes.
But, it is unlikely that household visits and provision
of health advice by FHWs would lead to a television
purchase, selected over other types of purchases because
of its lower prevalence than other household items (eg,
radio) in Bihar and because it is purely a consumption
good, unlike vehicles or gas stoves.

We identified potential confounders of the associations
of interest. Sociodemographic factors included maternal
age, parity, religion, caste, mother’s and husband’s
education and literacy, tertiles of a household wealth
index generated as time-varying price-weighted sum of 25
household items (P1-P4) and 27 items (S1-S4) assessed
in each survey round. Contextual factors included: JSY
programme participation (yes/no) available in all survey
rounds, and SHG membership (yes/no) only available in
S1-54. Facility-level factors in block-level facilities where
the woman resided were obtained from two rounds of
comprehensive facility assessments conducted in 2015
(linked with P1-P4 and S1 data) and 2016 (linked with
S2-54 data). They included the level of block-level facility
(lowest level considered if more than one facility per
block as most likely first source of care), and the ratio
of clinical staff (doctors, nurses, nurse-midwives) filled to
that approved in the block-level facility.

For our first study objective, we first examined trends
in FHW programme outputs by survey round and inclu-
sion in the IFHI phase, and trends in outcomes by survey
round and place of delivery (ie, home, public or private
facility) when applicable. Multivariable logistic regression
models were fitted for each of the outcomes using only
the data from the eight IFHI districts comparing the TSU
with the IFHI phase. Models were adjusted for women’s
receipt of 1+ FHW visits, an interaction term between
programme phase and receipt of 1+ FHW visits, and
the potential confounders listed above; the model fitted
for early breastfeeding initiation was also adjusted for
whether the woman delivered in a facility or not. Models
were estimated using generalised estimating equations
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to account for clustering of facility-level covariate data.
In regression analyses, we controlled for all potential
confounders noted above.

For the second study objective, we fitted a second set of
four multivariable logistic regression models using only
the TSU phase (S1-S4) data. Models were adjusted for
the FHW household visit frequency, the quality of inter-
actions with FHWs, the provision of outcome-specific
advice as well as the potential confounders listed above.
Compared with the first set of regression models, these
models were adjusted for SHG membership and IFHI
district status. Models were estimated using generalised
estimating equations to account for clustering of facility-
level covariate data. Using this second set of regression
models, we estimated the predicted marginal proba-
bilities of the outcomes under a variety of hypothet-
ical scenarios to illustrate the relative impact of FHW
visit frequency, quality of interactions and provision
of outcome-specific advice compared with the impact
of changes in other factors known to influence MNH
outcomes: female literacy, SHG membership and delivery
in a health facility.

All analyses were conducted in Stata V.15 and accounted
for the complex survey design using Taylor’s linearisation
method. Data can be made available upon request and
under a data use agreement with CARE, India.

RESULTS

About three in four women in our samples were 20-29
years old and had two or three children (table 2). The
majority of women were Hindu and belonged to the non-
marginalised caste. Among women interviewed during
the IFHI phase, 36.4% were literate; this percentage was
higher (44.6%) for women interviewed during the TSU
phase.

Goverage of FHW interactions with pregnant women

In the eight IFHI districts, the coverage of pregnant
women with 1+ FHW visits during pregnancy peaked
at 65.0% in round P4 at the end of the IFHI phase but
declined during the TSU phase to about 40% (p<0.001);
this level of coverage was above that in the 30 non-IFHI
districts, which was stagnant at <40% until the end of
2017 (table 3, online supplemental table 2). Coverage
of 2+ visits during third trimester of pregnancy declined
even more dramatically from 60.2% in round P4 to
24.1% in round S4 (p<0.001) in the eight IFHI districts,
being at <30% in the 30 non-IFHI districts in rounds
S2-584. Trends in FHWs offering specific types of advice,
including advice regarding institutional delivery and early
breastfeeding initiation, followed similar patterns. The
quality of interactions with FHWs during household visits
also declined significantly (p<0.001) from an average
index score of 3.3 domains of advice covered by FHWs at
the end of the IFHI phase (P4) to around 2 domains of
advice covered in the eight IFHI districts during the TSU
phase (online supplemental figure 1). Declines in advice

related to home birth preparedness, maternal complica-
tions and related care seeking, and postpartum family
planning appear to be driving this trend.

Changes in MNH outcomes during the programme

Despite declines in FHW outputs, we found a significant
increase in ANC3+ between the time of the SI survey and
the period captured by S2-S4 surveys, more so among
the non-IFHI than IFHI districts (p<0.001; online supple-
mental table 3). Institutional deliveries remained about
constant over time, with a slight increase noted at the
time of the S4 survey and levels being overall higher
among IFHI than non-IFHI districts during the TSU
phase. Early initiation of breast feeding increased in the
IFHI districts throughout the initial phase, reached a
peak at the time of the S2 survey (p<0.001), to decline
afterwards as captured in S3 and S4 surveys; levels for this
outcome indicator were slightly lower in non-IFHI than
IFHI districts throughout the TSU phase.

Changes in FHW programme outputs and MNH outcomes
between programme phases

We compared FHW programme outputs, MNH outcomes,
and contextual measures between the IFHI and the TSU
phase in the eight IFHI districts, and between the 8 IFHI
vs 30 non-IFHI districts during the TSU phase. While,
on average, 53.4% of pregnant women in the eight IFHI
districts received 2+ FHW visits during the third trimester
of pregnancy during the IFHI phase, the proportion
declined to 31.2% during the TSU phase (p<0.001); only
26.6% of pregnant women received such visits in the 30
non-IFHI districts during the TSU phase (table 3). Of
women who received a FHW visit, the proportion with
high-quality FHW interactions (ie, quality index >4
domains of advice) declined from 43.4% (IFHI phase
average) to 21.9% (TSU phase average) in the eight IFHI
districts (p<0.001), and was 18.2% (TSU phase average)
in the 30 non-IFHI districts. Coverage of specific advice
for institutional delivery declined from 46.9% to 36.9%
(p<0.001) in the eight IFHI districts between the IFHI
and TSU phases, being 31.4% for the 30 non-IFHI
districts during the TSU phase. The decline in coverage
of FHW visits with advice for early breastfeeding initiation
was even more pronounced dropping from an average of
41.2%-22.9% in the eight IFHI districts between the IFHI
and TSU phases, being 16.1%, on average, in the 30 non-
IFHI districts during the TSU phase. Despite declining
coverage and quality of FHW interactions, outcomes
improved during the TSU phase compared with the
IFHI phase (22.3%-40.9% for ANC3+, 72.6%-75.6%
for institutional delivery, and 57.1%-70.1% for early
breastfeeding initiation) in the eight IFHI districts. Also,
participation in the JSY programme declined consider-
ably between the initial (38.7%) and the TSU (12.4%)
phase in the eight IFHI districts, being 14% statewide
during the TSU phase (p<0.001). Membership in SHG
was 15.5% statewide during the TSU phase.
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Table 2 Population characteristics by programme phase: Bihar, 2011-2017

Initial Additional All
eight programme districts 30 districts 38 districts

Characteristics IFHI TSU TSU TSU
N 10408 13767 48918 62685
Age (years; %)

<20 6.0 11.3 9.7 10.1

20-24 42.9 45.5 46.3 46.1

25-29 33.4 29.8 30.4 30.2

30-34 12.8 9.8 9.8 9.9

35+ 5.0 3.7 3.9 3.9

Mean (SE; years) 24.9 (0.5) 24.1(0.4) 24.3 (0.2 24.2 (0.2)
Religion (%)

Hindu 86.5 86.0 83.2 84.1

Other* 13.5 14.0 16.8 15.9
Caste (%)

Marginalised (Scheduled Caste/Tribe) 26.8 24.7 27.7 27.0

Non-marginalised 73.2 75.3 72.3 73.0
Household wealth indext

Lowest tertile 34.0 31.0 34.3 33.4

Middle tertile 33.2 36.1 33.4 34.1

Highest tertile 32.8 32.8 32.3 32.5
Knows to read and write (%) 36.4 43.6 45.0 44.6
Education (completed years; %)

No formal education 63.6 56.7 55.8 56.1

1-8 21.3 21.3 19.5 20.0

>8 15.1 21.9 24.7 24.0

Husband knows to read and write (%) 58.5 60.5 60.2 60.2
Husband'’s education (completed years; %)

No formal education 42.9 44.2 43.8 43.9

1-8 31.0 27.2 23.4 24.

>8 26.0 28.6 32.8 31.7
Mean (SE) number of living children 2.8(0.2) 2.8(0.2) 2.7 (0.1) 2.7 (0.1)
Mean (SE) age of last born at the time of interview (days) 42 (0.3) 47 (0.3) 47 (0.1) 47 (0.1)

All data are weighted.

*Includes Muslim, Christian, other religion.

tHousehold wealth index generated as time-varying price-weighted sum of 25 (IFHI phase) or 27 (scale-up phase) household items
assessed.

IFHI, Integrated Family Health Initiative; TSU, Technical Support Unit.

Associations between FHW visits and MNH outcomes in the
initial eight districts by programme phase

After adjustment for potential confounders, we found
significant positive associations between the three MNH
outcomes (ANC3+, institutional delivery and early initi-
ation of breast feeding) and receipt of 1+ FHW visits
and programme phase (TSU vs IFHI) in IFHI districts
(table 4). Delivery in a facility increased the odds of initi-
ating breast feeding early (adjusted OR (aOR)=2.24,
95% CI: 2.10 to 2.40). Women’s and their husbands’

literacy were positively associated with attendance of
ANC3+ check-ups and institutional delivery, but not
with early initiation of breast feeding. Women of higher
parity and those belonging to marginalised than non-
marginalised caste had lower odds of attending ANC3+
check-ups and delivering in a facility, but higher odds
of initiating breast feeding early. Having a higher level
facility than only a primary health centre in the block was
associated with higher odds of having ANC3+ check-ups,
while higher filled-to-approved clinical staffing ratios
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Table 3 Summary of contextual, output and outcome measures by programme phase: Bihar, 2011-2017

Initial Additional All
eight programme districts 30 districts 38 districts
Measures IFHI TSU TSU TSU
N 10408 13767 48918 62685
Contextual
JSY programme participation (%) 38.7 12.4 14.6 14.0
Self-help group membership (%) n/a 15.6 154 15.5
FHW programme outputs
FHW household visit frequency (%)
No visit during pregnancy 39.8 53.7 61.5 59.3
Only visits in 1st or 2nd pregnancy trimester 1.3 6.8 4.9 5.4
Only one visit during 3rd pregnancy trimester 5.5 8.4 7.0 7.4
2+ visits during 3rd pregnancy trimester 53.4 31.2 26.6 27.8
Specific advice (%)
Advice for institutional delivery 46.9 36.9 31.4 32.9
Advice for early initiation of breast feeding* 41.2 22.9 16.1 18.0
Quality of FHW interactions during household visitst (%)
Received advice on 4+ domains 43.4 21.9 18.2 19.4
QOutcomes for this analysis
Attended 3+ ANC visits (%) 22.3 40.9 43.2 42.6
Institutional delivery (%) 72.6 75.6 70.9 72.2
Early initiation of breast feeding* (%) 57.1 70.1 66.2 67.2
TV ownership (%) 12.4 15.6 17.5 17.0

All data are weighted.

The index accounts for the number of domains of advice received across five domains: birth preparedness for institutional delivery, birth
preparedness for home delivery (whether planned or unplanned), recognition and care seeking for maternal complications, essential newborn
care practices and postpartum family planning. The index ranges between 0 and 5.

*Early initiation of breast feeding refers to initiation within the first hour after birth and is only measured among women who had a vaginal

delivery.

TThe quality index was estimated among mothers of infants aged 0-2 months old who received one or more FHW visits during pregnancy.
ANC, antenatal care; FHW, frontline health worker; IFHI, Integrated Family Health Initiative; JSY, Janani Suraksha Yojana; n/a, not available;

TSU, Technical Support Unit.

were associated with higher odds of ANC3+ check-ups
and institutional delivery.

Associations between FHW visits and MNH outcomes in all 38
districts during the TSU phase

During the TSU phase, compared with women in the 30
non-IFHI districts, those in the eight IFHI districts had
higher odds of delivering in a health facility (aOR=1.23;
95% CI: 1.09 to 1.38), yet lower odds of having ANC3+
check-ups (aOR=0.84; 95% CI: 0.76 to 0.93; table 4). Also
during the TSU phase, receipt of 2+ FHW visits in the
third trimester increased the odds of women receiving
ANC3+ (aOR=1.21; 95% CI: 1.13 to 1.31), delivering in
a facility (aOR=1.64; 95% CI: 1.51 to 1.77) and initiating
breast feeding early (aOR=1.18; 95% CI: 1.05 to 1.18).
Importantly, independent of the number and timing
of FHW visits received, we found positive associations
between women reporting a higher quality of interac-
tions with FHWs and all ANC3+, institutional delivery

and early initiation of breast feeding; in addition, receipt
of outcome-specific advice (eg, to deliver in a facility)
increased the odds of all three MNH outcomes, espe-
cially early breastfeeding initiation. Interestingly, SHG
membership was positively associated with institutional
delivery and early initiation of breast feeding, but not
ANC3+. Associations between sociodemographic char-
acteristics and all ANC3+, institutional delivery and
early initiation of breast feeding were of similar magni-
tude and significance in models fitted for all 38 districts
during the scale-up period as for the pooled initial and
scale-up data from the eight IFHI districts. During the
TSU phase, having a higher level than only a primary
health centre in the block was associated with higher
odds of women obtaining ANC3+ check-ups and deliv-
ering in a facility, but lower odds of early initiation of
breast feeding.
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Changes in MNH outcomes under hypothetical FHW or other
programme scenarios

Based on observed variable associations at the state level
during the TSU phase, if all women would receive 2+ FHW
visits in the third trimester of pregnancy with high-quality
interactions and outcome-specific advice, the percentage
of women with ANC3+ check-ups would increase from
41.7% to 48.5%, that of women delivering in health facil-
ities from 73.5% to 82.2%, and that of women initiating
breast feeding early from 67.5% to 81.9% (table 5). This
scenario would lead to higher percentage point increases
in coverage of all ANC3+, institutional delivery and early
initiation of breast feeding than the estimated effects
of achieving 100% maternal literacy rate or having all
mothers in Bihar become members of SHGs.

DISCUSSION

Our findings indicate that the IFHI model of intense
programming and direct engagement in programme
activities by CARE did not sustain its impact on FHW
service coverage and interaction quality during the
subsequent, less intensive, but scaled-up model of tech-
nical support in Bihar. This erosion of impact is neither
surprising nor overwhelming as positive changes were
indeed observed in MNH outcomes during the TSU
phase above and beyond secular trends. Importantly,
these outcomes were positively associated with higher
quality and outcome-targeted interactions between FHWs
and pregnant women in the community. Taken together,
our findings in Bihar mirror the experience with other
large-scale programmes in LMICs where scaling up using
a ‘technical support’ model also faced challenges, despite
overall positive changes in programme outcomes.”’
To place our findings in the broader Indian context, a
systematic review of research published between 2005
and 2016 examining India’s FHW programmes found
that most articles had mixed results and only a few indi-
cated overall positive findings.”'

There are known reasons for which the technical
support model faced challenges in achieving sustainable
scale-up of the FHW programme component in Bihar.
Well recognised among these, the GoB encountered
difficulties in supporting AWWs during 2014-2016,” but
was then able to even increase their payment in 2017.%
However, a recent study conducted in four Indian states
showed that ASHAs’ visits to beneficiaries were not
more strongly associated with outcomes for which they
were paid than outcomes for which they were unpaid.*
The Home Based Newborn Care initiative, rolled out
in Bihar after 2014, provided incentives to ASHAs for
postnatal follow-up visits and tracking of low birthweight
newborns.” The increased emphasis on postnatal care,
while important, might have also affected the time
ASHAs had for household visits to pregnant women.
FHWSs’ performance was found to reflect the quality of
their training, the time lapse since their last training, the
intensity of mentoring and supervision they receive, and

their work motivation.”® *” Supervision appears to influ-
ence FHWs’ motivation in India, with government than
non-governmental organisation supervisors being less
effective in motivating FHWs.

ANC became a programme target in Bihar only in
2015. Nonetheless, we found positive, although modest
associations between all 2+ FHW visits, the quality of
FHW interactions and receipt of ANC-specific advice
from FHWs on women having ANC3+ check-ups. Anal-
yses of Indian Human Development Survey data showed
that exposure to ASHA services was associated with a 17%
and 5% increase in women attending 1 and 4+ ANC visits,
respectively.”® However, research in several Indian states
found ANC services provided by ASHA workers were not
adequate.” In our study, women’s literacy and affiliation
with SHGs was found to be positively associated with ANC
attendance, likely through increased awareness, self-
efficacy or perception of ANC as social norm. These find-
ings have likely been influenced by the improvements in
public facilities through the facility-based component of
the programme over time. Another notable factor behind
the rising ANC3+ trend might be the village health, sani-
tation and nutrition days (VHSND) platform, which
made ANC interventions available to large numbers of
pregnant women within the community.

Institutional deliveries increased considerably in Bihar
as the JSY programme expanded during 2011-2012.
With delayed payments and changes from distributing
cash to making bank deposits, the proportion of mothers
reporting receiving JSY programme incentives declined
from 46% (P4 data) to 6% (S3 data)—the trend in insti-
tutional deliveries remained flat during this time as the
programme in Bihar also prioritised improving quality
of care in public facilities rather than reaching a higher
institutional delivery target (online supplemental figure
2). Following an increase in JSY participation and the
programme focusing on such in 2017 (S4 data), the
proportion of institutional deliveries increased again.
These data suggest that delivery in a health facility is
closer to becoming the norm in Bihar despite changes
with the JSY programme, and the FHWs appear to have
played an important role in this positive trend. Women’s
literacy also appears to be an important driver for insti-
tutional delivery, a result of the focus placed on girls’
education in the early 2000s.* Others found similar
associations between exposure to FHWs and institutional
deliveries in India.* ***' **

Visits by FHWs have plausibly driven the increasing
proportion of women initiating breast feeding early—
they appear to, both directly and indirectly through insti-
tutional delivery, influence early breastfeeding practices.
Only 18.0% (statewide TSU phase average) of pregnant
women received advice from FHWSs to start breast feeding
early, a level that is comparable with that reported in the
evaluation of a similar programme in Uttar Pradesh.*
We found that if all women received 2+ FHW visits in the
third trimester that are of high quality and include advice
for early breast feeding, the predicted coverage of early
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breast feeding would increase from 67.5% to 81.9%, or
even to 84.9% if all deliveries would also occur in health
facilities.

This study has several limitations. We rely on cross-
sectional household survey data and cannotinfer causality
in observed associations. The sample frame for these
surveys is limited to areas served by AWCs, thus, possibly,
excluding some limited areas in the state. Women’s
self-reported information in surveys is subject to social
desirability and recall bias—the former would bias our
associations upwards by causing women with more expo-
sure to FHW advice to over-report positive behaviours;
the latter would only affect our findings if differen-
tial, making associations of interest appear stronger.
As the case with most studies, there is risk for residual
confounding. Programme components that may have
played a role in the observed associations, such as mass-
media education campaigns, interactions with FHWs and
other health providers during immunisation campaigns
and VHSND, were not measured in household surveys
in Bihar. Of note, our ‘falsification test’ worked well and
gives confidence in our results—the only significant asso-
ciation between our control outcome (ie, TV ownership)
and FHW exposure relates to the quality of interactions
with FHWs, which can be explained by women being
receptive to various channels of information. Importantly,
given the tautological nature of the relationship between
JSY programme participation and institutional deliveries
in India, it is difficult to assess the true contribution of
the FHW programme to changes in institutional deliv-
eries during the period of study. A sensitivity analysis that
adjusted our facility delivery models for JSY participation
showed a significant effect of this programme on women
delivering in a facility (online supplemental table 4).

CONCLUSION

Implementation of FHW interventions should be contin-
uously and strategically evaluated and adapted in Bihar.
Attention should be given to addressing potential barriers
to obtaining sustainable impact at scale, including weak
leadership and supervision, limited implementation
management capacity and variable engagement, compe-
tition between programme components, variation in
implementation fidelity and FHW motivation. The rela-
tive costs and benefits of supporting FHW programmes
alone or in tandem with other strategies to improve
MNH outcomes should be considered. Adoption of a
stepwise approach to FHW programme scale-up and inte-
gration into the health system and a thorough prepared-
ness prior to transitioning to a technical support model
for implementing and maintaining programmes at scale
appearlg%be key to achieving positive and sustainable
results.
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