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Summary

Limited availability of skilled providers, particularly in rural areas, is thought to be an
important constraint to increasing rates of use of maternal and child health services
in low- and middle-income countries. There are, however, few well-identified studies
of the relationship between the supply of skilled workers and outcomes. In this
project, we studied the effects of a government program in Nigeria that sought to
alleviate supply-side constraints by deploying skilled midwives to primary health
facilities in rural communities, to provide round-the-clock access to skilled care.

We evaluate the impact of the Midwives Service Scheme (MSS), a government
program introduced in 2009 to increase access to skilled care in underserved rural
areas in Nigeria. At rollout, the MSS deployed nearly 2,500 midwives to 652 primary
health care centers across 36 states. To evaluate the impact of the program, we
surveyed 7,104 women with a birth within the preceding five years in 386
communities across 12 states. The intervention group consisted of communities that
participated in the initial rollout; the comparison group consisted of communities that
would receive the program approximately three years later. To understand
implementation challenges and contextualize the quantitative results, we carried out
a nested qualitative study in three states, consisting of in-depth interviews and focus
group discussions with policymakers, providers, childbearing women, and community
stakeholder groups.

Overall, we found that the program’s effects were smaller than anticipated. The main
effect was a 7.3-percentage-point increase in antenatal care use in program clinics
(about 12 percent relative to baseline levels) and a 5-percentage-point increase in
overall use of antenatal care (6 percent relative to baseline levels) within the first year
of the program. We found suggestive but not conclusive evidence of a small increase
in skilled birth attendance, but this was confined to the south, where there were fewer
challenges with midwife retention. We did not find any significant improvements in
postnatal visits or child immunizations. Given this, it is not surprising that we did not
find any evidence of improvements in maternal and child health.

Our data allow us to shed some light on why the program did not have the expected
impacts. We show that while the program increased access to skilled care, access
eroded over time, in part due to challenges in retaining and recruiting midwives. This
was a greater problem in the north, where we found significant initial impacts that
quickly eroded. The data suggest that problems such as difficulties in relocating to
new areas, inadequate provision of housing accommodation, and irregular payment
of salaries (which worsened over time), contributed to midwives wanting to leave the
scheme. Implementation challenges alone, however, do not fully explain the study
findings. The data suggest that part of the reason why the program did not have
larger impacts is that other dimensions of service quality did not improve. For
example, clinic infrastructure in many cases remained poor, and so did availability of
drugs and supplies. We also found some evidence that barriers faced by households,
such as difficulty in getting to clinics, continued to play an important role.



This study highlights the complexity of improving coverage of skilled birth attendance
and shows that simply scaling up the supply of health providers may not be a magic
bullet. Integrating an increasing supply of skilled providers with interventions
targeting other aspects of service quality, in addition to demand-side barriers, will
likely prove necessary.
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1. Introduction

One of the major global health challenges of the twenty-first century is reducing the
approximately 3 million newborn deaths, 7 million under-five deaths, and 300,000
maternal deaths that occur globally each year.! This health burden is not uniformly
distributed, with most deaths occurring in the poorest regions of the world; e.g. 87
percent of maternal deaths and 37 percent of neonatal deaths occur in Sub-Saharan
Africa (Wang et al. 2011). The startling difference in a woman'’s risk of dying during
pregnancy or childbirth—1 in 6 in some parts of Africa compared to about 1 in 2,400
in developed countries—has been referred to as the “largest discrepancy of all public
health statistics” (Mahler 1987).

Pregnancy-related morbidity and mortality have serious economic and social
consequences, with estimates of the global productivity losses attributable to
maternal and newborn deaths reaching approximately 15 billion USD annually
(USAID 2001). Maternal ill health and death have far-reaching effects on child and
household welfare. Research shows that surviving children in a household
experiencing a maternal death are more likely to be stunted, less likely to attend
school, and more likely to have higher incidences of depression (Beegle et al. 2010;
Case & Ardington 2006; Islam & Gerdtham 2006).

It is widely believed that many maternal and neonatal deaths are preventable
(Ronsmans et al. 2003; WHO, ICM & FIGO 2004).2 For example, simulation-based
studies have estimated that up to one third of maternal deaths, and up to half of
newborn deaths, may be prevented by increasing coverage rates for skilled
attendance at delivery (Bhutta et al. 2014; Goldie et al. 2010; Graham, Bell &
Bullough 2001).2 There is, therefore a strong global push to increase rates of use of
maternal and child health services, particularly antenatal care, institutional deliveries,
and postnatal care. Many well-known indices now track these indicators. There is,
however, still uncertainty about how best to achieve these policy goals.

A significant amount of effort has been devoted to eliminating demand-side barriers,
with a growing number of countries implementing programs that provide financial
incentives to use maternal and child health services (Murray et al. 2014). The Janani
Suraksha Yojana in India, the Safe Delivery Incentives Program in Nepal, and the
Maternal Health Voucher Scheme in Bangladesh are examples of such programs.
The impact of these programs is still unclear. Recent evaluations, however, find
surprisingly little evidence of health effects (Debnath 2013; Mazumdar, Mills &

1 This is the focus of two of the eight Millennium Development Goals.

2 A Lancet series on the Millennium Development Goals has argued that they will best be
achieved “by adopting a core strategy of health center-based intrapartum care”

(Filippi et al. 2006).

3 This is important given that nearly 60 million births worldwide take place outside of health
facilities (Darmstadt et al. 2009). In Sub-Saharan Africa and South Asia, the two regions that
account for most deaths, nearly 60 percent of all births take place at home (Montagu et al.
2011).



Powell-Jackson 2011; Mohanan et al. 2014; Randive, Diwan & De Costa 2013).
Attention is increasingly being turned to the supply side, as studies continue to
document significant problems with care delivery, including a lack of skilled providers,
suboptimal provider effort, provider absenteeism, and lack of necessary infrastructure
to provide high-quality care (Barber & Gertler 2009; Das, Hammer & Leonard 2008;
Harvey et al. 2007; Leonard & Masatu 2010).

In this project, we study the effects of a unique government program in Nigeria that
sought to alleviate supply-side constraints by deploying skilled midwives to primary
health facilities in rural communities, to provide round-the-clock access to skilled
obstetric care.* This program, known as the Midwives Service Scheme (MSS), was
rolled out in 2009 and involved the deployment of nearly 2,500 midwives to 652
primary health care clinics. The goal was to double the rate of skilled birth attendance
in intervention areas by 2015. To evaluate the impact of the program, we undertook a
mixed-methods evaluation in 2014. We collected data on outcomes for nearly 10,000
births within the preceding five years in 386 communities, split equally between MSS
(intervention) and non-MSS (comparison) areas. To understand implementation
challenges and contextualize the quantitative results, we carried out a nested
gualitative study in three states, consisting of in-depth interviews and focus group
discussions with policymakers, providers, childbearing women, and community
stakeholder groups.

This study makes an important contribution to a growing literature evaluating the
effects of policies and programs designed to increase use of maternal and child
health services and improve outcomes in developing countries. Much of this literature
has focused on demand-side initiatives such as conditional cash transfers (Lim et al.
2010; Powell-Jackson & Hanson 2012), transportation subsidies (Ekirapa-Kiracho et
al. 2011), voucher schemes (Bellows, Bellows & Warren 2011; Nguyen et al. 2012;
Obare et al. 2013), and negative incentives or penalties (Godlonton & Okeke 2015).°
Supply-side studies are considerably less common (Kumar & Dansereau 2014).
Limited availability of skilled providers, particularly in rural areas, is thought to be an
important supply-side constraint, but there are few well-identified studies of the
relationship between the supply of skilled workers and outcomes. Existing studies are
often cross-sectional in nature (Anand & B&arnighausen 2004; Sousa, Dal Poz &
Boschi-Pinto 2013), making causal inference challenging. In this study, we make use
of the increase in skilled worker supply provided by the MSS to generate important
evidence about the relationship between supply of skilled providers, use of services,
and health outcomes.®

4 A majority of these health facilities were staffed by lower-level health workers prior to
implementation of the program.

5 This literature generally finds increased demand for services, but little evidence of
improvement in health outcomes.

6 This study is also related to the economic literature that studies how changes in physical
access to health providers affect health outcomes. Examples of this literature include



In Section 2, we provide institutional detail about the MSS; in Section 3, we outline
the study design; in Section 4, we discuss data collection; in Section 5, we present
the analytical strategy; in Section 6, we present the impact findings; in Section 7, we
discuss potential mechanisms of action; and in Section 8, we outline policy
recommendations and our conclusions.

2. Program description

2.1 Context

Every year, more than 50,000 Nigerian women die from pregnancy-related
complications (National Primary Care Development Agency [NPHCDA], 2010). The
chance of a woman dying during pregnancy and childbirth in Nigeria is
approximately 1 in 30 compared to about 1 in 2,400 in developed countries. In 2008,
the maternal mortality ratio was estimated at 545 per 100,000 live births, increasing
to over 800 per 100,000 births in rural areas (National Population Commission (NPC)
[Nigeria] & ICF Macro 2009). Infants also experience poor health outcomes, with an
estimated 250,000 newborn deaths annually and a neonatal mortality rate of about
37 per 1,000 live births.

These high rates of mortality have been attributed in part to low utilization of
maternal, neonatal, and child health (MNCH) services: Only 39 percent of births in
Nigeria are attended by a skilled health provider, and only about 35 percent of
deliveries occur in health facilities. Similar patterns are found for use of prenatal and
postnatal care. In many health facilities across the country, there is a shortage of
skilled providers (doctors, nurses, and midwives), and this has been reported to
impact negatively on utilization of MNCH services. According to a baseline survey, 50
percent of rural health facilities did not have a single midwife (NPHCDA, 2010).
There are large systematic differences between geographic regions in use of
maternal and child health services: Only 10 percent of births were assisted by a
skilled provider in the northwest, compared to 82 percent in the south east. There are
also systematic differences by socioeconomic status: Only 7 percent of births among
households in the poorest quintile took place in a health facility (67 percent in a
public facility), compared to 80 percent of births among the richest households (47
percent in a public facility).

2.2 The Midwives Service Scheme

The MSS was created by the Nigerian government in 2009 to reduce maternal and
infant mortality in underserved rural areas in Nigeria. Funded by debt relief funds
under a 2009 Appropriations Act, its key feature was the recruitment and deployment
of newly qualified, unemployed, and retired midwives to public primary health

Buchmueller et al. 2006. who study the effect of hospital closures in California on adult
mortality, and Valente who studies the effect of the opening of abortion centers on neonatal
outcomes in Nepal (Buchmueller, Jacobson & Wold 2006; Valente 2014).



facilities.” The program was designed to be a collaborative effort between all three
tiers of government—federal, state, and local—formalized in a memorandum of
understanding (MOU). The federal government recruited and deployed the midwives,
paid their monthly salary (N30,000; approximately 200 USD)® and provided health
insurance, and supplied clinics with midwifery kits, basic equipment and drugs, and
health registers. State governments paid additional allowances to midwives (N20,000
per month), provided support to general hospitals to serve as referral facilities,® and
provided monitoring and supervision. Local governments paid a supplementary
allowance of N10,000 and provided free accommodation for the midwives in the local
community.

The MSS was rolled out nationally in 652 rural health facilities in 2009. Participating
clinics met a minimum set of criteria. They had to be in hard-to-reach areas or among
underserved populations (defined as facilities serving a catchment area population of
10,000-30,000 people), have a potable water supply and offer 24-hour basic health
services, and have a minimum set of equipment and basic laboratory facilities for
malaria and anemia (NPHCDA 2010).The distribution of MSS facilities was
determined largely by geographic location. States in the northeast and northwest
regions (classified as very high maternal mortality zones) were assigned 24 health
facilities each, states in the north central and south south (classified as high mortality
zones) were assigned 16 health facilities each, and states in the south west and
south east (classified as moderate mortality zones) were assigned 12 health facilities
each (see Table 1).

Table 1: Distribution of health facilities

Region Number of states per region  Number of clinics per state
North east 6 24
North west 7 24
North central 7 16
South south 6 16
South east 5 12
South west 6 12

7 Approximately 45% of the midwives hired were previously unemployed, 44% were newly
trained, and 11% were in retirement (Abimbola et al. 2012).

8 According to the World Bank Databank, Nigeria’s GDP per capita in 2008 was 1,376 USD.

9 Each MSS clinic was linked to a general hospital to facilitate referral of more serious cases.
Four clinics were linked to a general hospital in a cluster model.



Recruitment and hiring of midwives was managed by the NPHCDA. Following
recruitment, midwives underwent a brief period of training before being deployed to
health facilities. In total, 2,488 midwives were deployed.® Midwives signed initial
one-year contracts, renewable subject to satisfactory performance.

To create awareness, the program was extensively publicized. Program
communication targeted political leaders, decision makers, and clients through radio
and TV advertisements, billboards and posters, and community outreach. In each
participating community, a ward development committee (WDC) was also
established. WDCs were made up of influential people in the community and were
intended to provide support to the midwives, enhance community participation, and
promote demand for services. MSS midwives took part in monthly WDC meetings
where they briefed the community on their work, including any challenges they faced,
and addressed any concerns raised by the community.

2.3 Theory of change

In Figure 1, we lay out our hypothesized theory of change. As we have already
noted, the MSS was designed to improve access to skilled care. Pregnant women
and young children were the target group for the intervention. The intervention was
expected to increase rates of antenatal care (measured by number of visits and
fraction of women completing the WHO recommended four or more visits),
intrapartum care (measured by rates of skilled birth attendance and rates of
institutional deliveries), and postnatal care (measured by postnatal checkups and
child vaccinations). Potential mechanisms of action include improved access,
improvements in the quality of services provided (including perceived quality), and
changes in knowledge and attitudes towards care seeking. Improvements in access,
perceived quality, and changes in attitudes are expected to lead to greater demand
for services, which in turn is expected to lead to reductions in pregnancy-related
complications and mortality.

It is worth pointing out that increasing provider supply is a necessary, but not
sufficient, condition for improving access. For example, numerous studies have
highlighted the problem of health worker absence and its impact on utilization
(Banerjee, Duflo & Glennerster 2008; Goldstein et al. 2013), and Nigerian
Demographic and Health Survey data suggest that this is an important consideration:
33 percent of Nigerian women cited provider availability as a serious problem in
accessing health services (NPC [Nigeria] & ICF Macro 2009). If the MSS midwives
are not (always) available in the clinics, then access may not necessarily improve,
and thus one might see a small impact on utilization despite the increase in supply of
midwives.

10 Even though the MSS was officially launched in December 2009, clinics started receiving
midwives as early as October, with most clinics receiving midwives in November. Each clinic
was supposed to receive four midwives (four was the number chosen to allow midwives to run
shifts providing 24-hour coverage).



As with all complex interventions, program effects assume successful implementation
and operation of the intervention. Figure 1 also highlights important contextual
variables that may not be directly affected by the program, but which may
nevertheless mediate its impact. These include household and individual-level
variables, such as income and education; community-level variables, such as the
road and transportation networks in the community; and clinic-level variables, such
as user charges and health worker attitudes.

Figure 1: Theory of change
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3. Study design

3.1 Overview

Our evaluation took place in 2014. We conducted closed-ended surveys as well as
semi-structured interviews and focus group discussions. The closed-ended surveys
were used to collect data on outcomes in treatment and comparison areas; the in-
depth interviews and focus groups provide information about program
implementation and shed light on potential mechanisms of action. They also provide
insight into the experiences of those providing or receiving care under the MSS.
Clinic and participant selection for the interviews and focus groups was informed by
preliminary survey data (see Figure 2).



Figure 2: Overview of study design
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To identify the effects of the MSS, we compared changes in pregnancy and birth
outcomes in MSS (intervention) areas to changes in comparison areas over the
same period, i.e. a difference-in-difference design (see Figure 3). The comparison
group consisted of otherwise similar communities in the same states that were later
enrolled in the program; we refer to this as Wave 2.1! Both sets of facilities met the
eligibility criteria (as evidenced by participation in the program) but we exploited the
fact that there was a window of time within which one group of communities and
households was exposed (Wave 1) and the other was not yet exposed (Wave 2).
Data on pregnancy and birth outcomes were collected retrospectively through a
household survey in both sets of communities, targeting women who had a recent
pregnancy. A graphical illustration of our study design, with timelines, is provided
below.

11 A new iteration of the MSS known as the SURE-P MCH (Subsidy Reinvestment Program
Maternal and Child Health) was launched in 2012. In addition to deployment of midwives, the
program included other features such as health facility upgrades and conditional cash
transfers (CCT) for pregnant women. The CCT was introduced as a pilot in 37 clinics in 2013
(Okoli et al. 2014).



Figure 3: Graphical illustration of design
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3.2 Study sample

We randomly selected 208 MSS communities to participate in the study.'? Sample
size calculations are presented in Appendix C. To draw the study sample, we began
by randomly selecting two states in each geopolitical zone (making 12 states in total),
and including all MSS health facilities in the state into the study. We randomly
selected an equivalent number of Wave 2 facilities in each state to serve as a
comparison group. It is important to clarify that, prior to program rollout, communities
had no way of knowing that they would participate.

Three states were purposively selected for the qualitative interviews and focus
groups. States were drawn from different geopolitical zones: Enugu state in the south
east, Kwara state in the northcentral zone, and Kano state in the northwest. The
zones were selected based on differing outcomes in terms of maternal mortality:
moderate, high, and very high respectively. We selected one state from each of the
three maternal mortality zones: very high maternal mortality, high maternal mortality,
and moderate maternal mortality.

12 We use facilities and communities somewhat interchangeably because treatment of a
facility implies treatment of the households living within the community where the facility is
located.



Table 2: Overview of interviews and focus groups

Detail Focus
Interviews
Policymakers Policymakers at Perceived barriers and facilitators to
federal, state, and implementation, focusing on areas of single and
local levels shared responsibility
Sustainability of the scheme
Experiences and understanding of how the MSS
will lead to improved outcomes and its success
in doing this
Midwives MSS midwives Barriers and facilitators to implementation as
deployed to PHCs  perceived by midwives
How midwives are able to contribute to
improvements in maternal health, particularly
through improved accessibility, quality of care
and information spillover
Women Given birth in the To understand women'’s journey of care

last six months Interaction with the MSS and other care
services throughout pregnancy and childbirth
Views and experiences relating to accessibility
and quality
Subsequent MNCH care seeking

Focus groups

WDC Key community Awareness and knowledge of the MSS
members (includes  Perceptions and experience of the scheme
village elders and including community outreach
ward leaders) Factors influencing MNCH care seeking

Men Married men with

and without children

Women Women with and
without children

Notes: PHC = primary health care clinic; MNCH = maternal, newborn and child health; MSS =
Midwives Service Scheme; WDC = ward development committee.

Within each state, three MSS clinics that appeared to be having differing levels of
success in terms of recruitment and/or retention of midwives and uptake of services
were selected, based on preliminary survey data. Clinics were chosen with
contrasting characteristics or based on a striking feature, e.g. a very high infant
mortality rate, in order to capture a range of conditions. Additionally, clinics were
selected within reasonable traveling distance of researchers.



4. Data

Data collection took place between June 2014 and January 2015. Ethical review and
approval for the study was provided by institutional review boards at RAND, Bayero
University, Kano, and the University of Nigeria, Enugu.

4.1 Household surveys

Within each study community, trained interviewers visited 20 randomly sampled
households having a woman who was pregnant between January 2009 and the date
of interview.® Since a comprehensive list of eligible households in each community
was unavailable, we randomly generated 20 GPS coordinates within each community
using a GPS-enabled tablet and special software and selected the dwelling nearest
this point for interview. The sample distribution used in the study is shown in Table 3.

Table 3: Sample distribution

State Households Clinics

Bauchi 897 48
Bayelsa 281 15
Delta 625 32
Ebonyi 390 23
Ekiti 386 20
Enugu 419 22
Gombe 877 48
Kano 870 48
Kwara 525 28
Niger 584 32
Ogun 484 24
Zamfara 684 46
Total 7022 386

If there was no eligible household within the dwelling (i.e. a household with a woman
who was pregnant between January 2009 and the date of interview), the interviewer
visited the dwelling on either side until one was found. If there were multiple eligible
households within the dwelling, one was randomly chosen for interview. All eligible
women within each selected household were interviewed.* We interviewed a total of

13 |n practice this was usually defined as the community where the primary health care clinic
was located.

14The refusal rate was less than 2 percent.
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7,104 women in 386 communities with a recent birth.*®> The survey instrument
included a household module where we collected information about household
characteristics, including household assets; an individual module where we collected
information about each birth since January 2009, including use of antenatal and
postnatal care, place of delivery, and pregnancy and delivery complications; and a
mortality module where we asked about household deaths within the preceding 10
years, including age and sex of the deceased household member (for females we
also asked whether the death occurred during pregnancy, delivery, or within six
weeks of delivery). The data collected in this manner is provided in Appendix A.

Given that birth information was collected retrospectively, recall error is an area of
concern, but we note that retrospective birth data are commonly used in this literature
and their validity is generally accepted (Beckett et al. 2001). In addition, any
measurement error resulting from faulty maternal recall was unlikely to be
significantly different between the treatment and comparison groups.

4.2 Clinic surveys

At each study clinic, we collected data on clinic characteristics, including staffing and
availability of supplies, from the officer-in-charge (or another knowledgeable
individual if the officer-in-charge was unavailable). The survey instrument also
included an observation module where the interviewer recorded the physical state of
the clinic using a categorical scale—good, fair, or poor—and a health worker module.
The respondent for the latter was a randomly selected midwife (where no midwife
was available, a randomly chosen health worker was interviewed). Respondents
were asked about their qualifications, length of time employed at the clinic, and
satisfaction with various aspects of their job. MSS midwives in particular were asked
about compensation, including whether any salaries had been delayed or not paid,
accommodation, and aspects of their working environment they would like to see
improved. We have data from 368 clinics (182 in the treatment group and 186 in the
comparison group).'®

4.3 Semi-structured interviews

The focus of the interviews differed by stakeholder group, as shown in Table 2.
Interview guides were pretested in the selected states to ensure cultural sensitivity.
Interviews were undertaken in English or the local language, which varied by site.
Participants provided verbal consent for participating in the study, recorded in the
interview sheet. Policymaker interviews were conducted in their respective offices; for
midwives and women, interviews were conducted in the vicinity of the clinic, although
an effort was made to hold them in a space away from the clinic to reduce

15 We selected 416 clusters for the study, but we were unable to visit 30 of the selected
communities (7 percent of the sample) for various reasons. In a few cases, this was because
of security concerns, but generally it was due to logistical constraints.

16 We have household survey data for 18 clinics but are missing clinic data.
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interruptions and allow the participants to speak freely. With the consent of the
respondents, interviews were recorded and later transcribed and translated verbatim.

Potential participants for the interviews were sampled purposively where possible.
Policymakers were identified based on their involvement in the MSS, using official
websites and the study authors’ professional networks. MSS midwives and eligible
women (those who had given birth in the previous six months both at MSS clinics
and elsewhere) were identified through the quantitative survey. As noted earlier, we
conducted interviews around three MSS clinics in each state, with two midwives
interviewed per clinic.” In total, we interviewed 17 policymakers at all levels, 16
midwives, and 43 women with a birth in the previous six months. Participants were
selected to include a range of characteristics: for midwives this included varying age,
length of time since qualified, and length of time employed by the MSS; for women,
place of birth, age, number of children, occupation, and place of residence.
Participant characteristics are summarized in Tables 4 and 5.

Table 4: Participant characteristics (midwives)

Level of experience prior to Length of time employed

Midwife State PHC program entry by program
EIM1  Enugu 1* Inretirement 1 year 8 months
E1IM2 Enugu 1* Worked for a year in private clinic 9 months

E2M1 Enugu 2  Year of compulsory youth service 5 years

E2M2  Enugu 2 Inretirement 3 years 9 months
E3M1  Enugu 3  Newly qualified 4 months

E3M2 Enugu 3  Year of compulsory youth service 1 year 4 months
K1iM1 Kano 1 Over 18 years 4 years 7 months
K1M2 Kano 1 Newly qualified 4 years

K2Mm1 Kano 2 Newly qualified 10 months

K2M2 Kano 2 Newly qualified 4 years

K3M1 Kano 3 Inretirement 4 years

KwlM1l Kwara 1 Inretirement 5 years 3 months
KwliM2 Kwara 1  Year of compulsory youth service 3 years

Kw2M1 Kwara 2 Inretirement 5 years

Kw3M1 Kwara 3 Inretirement 4 years

Kw3M2 Kwara 3 Inretirement 2 years

Note: This table shows summary characteristics of midwives who participated in the semi-
structured interviews. * Comparison group clinic. PHC = primary health care center.

17 In Enugu state, one comparison group clinic was included to provide contrast. Clinic
characteristics are provided in Table Al.
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Table 5: Participant characteristics (women who gave birth in the previous 6
months)

PHC State Mean age Mean number of children
El Enugu 29.5 4.8

E2 Enugu 25 2.6

E3 Enugu 235 24

K1 Kano 24 5.6

K2 Kano 23.8 3.5

K3 Kano 24.4 4.8

KW1 Kwara 26.3 4.5

KW2 Kwara 245 1

KW3 Kwara 29.2 3.4

Note: This table shows summary characteristics of women residing in study communities who
participated in the semi-structured interviews. For a complete overview of individual participants’
characteristics, see Table A2.PHC = primary health care center.

4.4 Focus group discussions

The focus groups were organized by type of participant (i.e. women, men, community
leaders) to help ensure that participants were able to talk freely. Each group
consisted of five to nine participants (see Table 6). Potential participants were
identified with help from a village guide, who was also responsible for convening the
groups. The focus groups also followed a semi-structured format; the focus of the
discussions is shown in Table 2. Two facilitators moderated the focus group
discussions to ensure smooth running and also to record interactions within the
group. Focus groups were held at a time and place convenient for participants.
Participants were compensated for their travel and refreshments were provided. With
permission from participants, focus group discussions were recorded and later
transcribed and translated. In total, we conducted three focus groups in each state.

Table 6: Focus groups

Focus group discussion  State Clinic Participant Number of participants

E1FG1 Enugu 1 WDC 7
E2FG2 Enugu 2 Men 7
E3FG3 Enugu 3 Women 8
K1FG1 Kano 1 WDC 9
K3FG2 Kano 3 Men 5
K2FG3 Kano 2 Women 5
KW1FG1 Kwara 1 WDC 8
KW3FG2 Kwara 3 Men 8
KW2FG3 Kwara 2 Women 8

Note: WDC = ward development committee
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5. Analytical strategy
5.1 Theory and models

To identify the impact of the MSS, we estimated difference-in-difference (DID)
models that examined the relative change in outcomes in intervention relative to
comparison areas. The basic econometric specification is as follows:

Yije = @ + B, Treated; + B,Post; + ps3Treated; x Post, +n; + e;;:(1)

where y;;; denotes the outcome of interest for birth i in community j in month
t(starting in January 2009); Treated; is an indicator that takes the value 1 if the study

clinic in community j is a Wave 1 (MSS) clinic; Post; is a binary indicator that takes
the value 1 after the MSS is introduced; n; is a community fixed effect; and e;;; is an

unobserved error term. In this specification, our interest centers on the coefficient S5,
which measures the differential change in the outcome in treated communities
relative to control communities. Standard errors are clustered at the level of the
community, given correlation in the outcomes within this level. (See Appendix B for
the pre-analysis plan).

The main identifying assumption of the DID model is that the evolution of outcomes
in treated areas would have followed the same pattern as in comparison areas in the
absence of the treatment (this is known as the parallel trends assumption).*® While
this counterfactual cannot be known, we can test whether this assumption holds for
each of the outcome variables of interest prior to the introduction of the program
using the following regression specification:

Yije = @ + BTreated; + yt + §Treated; * t + n; + €;;:(2)

where the regression sample is restricted to baseline births (those that occurred
before introduction of the MSS), t denotes monthly pre-trends, and where interest
centers on the interaction coefficient & (the parallel trends assumption implies that
0 =0).

In addition to estimating the overall effect of the program, we were also interested in
examining whether program effects varied over time and whether program effects
varied by various household and maternal characteristics, e.g. socioeconomic status.
To estimate these heterogeneous effects, we modified specification (1) to interact
Treated*Post with each of the full set of control variables. Because this is technically
a triple-interaction specification, we also controlled for interactions between each of
the control variables and the Post variable and interactions between each of the
control variables and the Treated variable. The main outcomes of interest include
access to skilled care, utilization of care, and maternal and child health.

18 Alternatively, that there is no unobserved heterogeneity affecting both program participation
and outcomes.
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Access to skilled care

One could look at how the program affected perceived access, as measured by the
probability that lack of availability of nurses and/or doctors was cited as a reason for not
delivering in a health facility. Although perceived access is arguably as important as
actual access, a limitation of this measure is that it applies only to the sample of women
who did not deliver in a health facility. As such, the estimated effects may also capture
the effect of selection, as the compliers (i.e. the set of women who take advantage of the
MSS to deliver in clinics) leave this sample. The resulting bias is difficult to sign, because
the MSS may have raised the perceptions of availability of all women, but to a greater
extent for compliers than for never-takers (i.e. those who continued to deliver at home
even after the introduction of the MSS in their local clinic).

We therefore focused instead on actual availability of a skilled provider in the clinic. We
constructed an indicator for whether a doctor and/or nurse was present at the time a
woman arrived at the clinic to deliver.*® While it is true that the set of women who
delivered in a health facility may have been different after the MSS was introduced,
whether or not a doctor and/or nurse was present is unlikely to be related to the
characteristics of the respondent, and therefore is less likely to suffer from selection bias.
There are some caveats worth noting about this measure. First, it captures one
dimension of access, i.e. whether the provider was there when the woman got to the
facility, so in that sense it measures provider absence and not provider availability in
general;?° second, it is likely to be a lower bound on provider absence to the extent that
women adjust their behavior to take into account known patterns of provider absence.

Utilization of care

We were primarily interested in use of antenatal care and skilled birth attendance.
We considered the following measures for antenatal care: (1) an indicator for any
antenatal care use, (2) an indicator for whether a mother had four or more antenatal
care visits (per WHO recommendations), and (3) an indicator for antenatal care
obtained in the study clinic. For skilled birth attendance our measures were (1) an
indicator for whether a birth took place in the study clinic and (2) an indicator for
whether a birth was attended by a doctor, nurse, or midwife. We also studied the
effect of the MSS on use of postnatal care, measured by an indicator for whether the
mother received a postnatal check, and on child immunization, measured by
indicators for whether the child received BCG, DPT, measles, and polio vaccines.

Health outcomes

We examined the effect of the MSS on neonatal mortality (a child death within a
month of being born) and on maternal birth complications (we looked at the
probability that a mother experienced at least one of the following complications:
severe bleeding, convulsions, retained placenta, prolonged labor, loss of

19 The exact question asked was: “Was the doctor and/or nurse on site when you got to the
facility?”

20 Cumulatively though, this gives us a good idea of provider availability more generally.
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consciousness, or high fever either during the delivery or within the postpartum
period. We also looked at the probability of a maternal death).

Control variables

We included the following control variables in our models: (1) a staffing indicator that
takes the value 1 if the MSS clinic had at least one midwife at the time of the end line
survey; (2) a wealth variable that contains quintiles of an asset-based wealth index
derived using principal component analysis; (3) indicators for whether the mother is
married, literate, or Muslim, respectively; (4) the mother’s age at the time of the birth; (5)
a binary indicator equal to 1 if the woman reported at least one pregnancy complication
such as vaginal bleeding during the pregnancy; and (6) indicators for whether the child
was male and whether the birth was a multiple birth.

An important part of the evaluation was looking at barriers and facilitators to program
implementation, and measuring subjective perceptions of the program. For this, we
relied primarily on the qualitative data.

5.2 Analysis of qualitative data

The qualitative data analysis was based on the interview and focus group transcripts as
well as field notes collected by the interviewers. A systematic and rigorous analysis was
undertaken using a method based on the constant comparative approach (Glaser &
Strauss 2009), supported by QSR Nvivo software. The data were read and reread.
Initially, open codes were applied to the data to represent the significance of sections of
text. These were incrementally grouped into organizing categories, or themes, which
were modified and checked constantly in order to develop a coding frame with explicit
specifications. The coding frame, influenced partly by the research questions but
particularly by ideas arising during the data collection, was used to systematically assign
the data to the thematic categories (Boeije 2002; Pitchforth et al. 2006). Anonymized
guotes from participants have been used to illustrate the key themes and subthemes.
Respondents and focus groups are identified first by the state and health clinic
catchment area where the interview or focus group took place, and secondly by the
participant type (E = Enugu, K = Kano, Kw = Kwara, FPm = federal policymaker, SPm =
state policymaker, LGA = local government, M=midwife, WH = woman who gave birth at
home, WC = woman who gave birth in clinic, FG = focus group).

5.3 Integration of qualitative and quantitative findings

The qualitative and quantitative data were initially analyzed separately and then
systematically compared to identify areas of convergence and divergence with
respect to the mechanisms of action. In our findings, we present quantitative data to
examine the impact of the program and then integrate qualitative and quantitative
data to try to understand why this impact may or may not have been achieved.
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6. Study findings: impacts

The survey sample for the impact evaluation consisted of 9,475 reported births born
to 7,104 women over the period 2009-2014, of which 4,746 (50.3 percent) occurred
in the intervention areas. We excluded births after the comparison group became
exposed, leaving us with 5,295 births that took place between January 2009 and May
2012. Table 7 summarizes the variables used in the analysis at baseline and tests for
balance across intervention and control areas. Even though the DID identification
strategy did not require it, it is reassuring to note that the outcome variables as well
as the covariates were relatively well balanced at baseline.

Table 7: Baseline characteristics and balance

Control Intervention
p-

Mean sd Mean sd value
Any antenatal care 0.801 0.400 0.834 0.372 0.281
4+ antenatal visits 0.504 0.500 0.506 0.500 0.953
Antenatal care in study clinic 0.539 0.499 0.622 0.485 0.054
Institutional delivery 0.541 0.499 0.570 0.496  0.496
Delivered in study clinic 0.344 0475 0.420 0.494  0.058
Skilled birth attendance 0.533 0.499 0.540 0.499 0.876
Intrapartum complications 0.064 0.301 0.048 0.240 0.349
Postpartum complications 0.044 0.233 0.042 0.228  0.870
Breastfed for 6 months 0.417 0.493 0.376 0.485 0.342
Married 0.869 0.338 0.876 0.329 0.761
Age of mother 31.79 40.70 29.31 6.598 0.172
llliterate 0.542 0.499 0.564 0.496  0.649
Muslim 0.591 0492 0.574 0.495 0.773
Wealth index 2934 1.468 2.936 1.431  0.989
Male child 0.512 0.500 0.532 0.499 0.503
Multiple birth 0.029 0.168 0.024 0.153 0.724
Low risk (no problems during
pregnancy) 0.828 0.378 0.833 0.374 0.870

In Table 8, we test the parallel trends assumption for each of the outcome variables
of interest, using the specification shown in (2). As Table 8 shows, the null
hypothesis cannot be rejected for any of the outcome variables, which lends
credence to the identification strategy.

17



Table 8: Testing for equality of pre-trend

Any antenatal 4+ antenatal  Antenatal care Institutional Delivery in Skilled birth Postnatal

care visits in study clinic delivery study clinic attendance check
Treated*t 0.009 0.003 0.002 0.005 0.004 -0.001 0.014
(0.010) (0.012) (0.011) (0.012) (0.012) (0.011) (0.012)
t 0.001 0.009 0.001 0.012 0.003 0.019** -0.004
(0.007) (0.008) (0.008) (0.009) (0.009) (0.008) (0.009)
Constant 0.726*** 0.314%** 0.548*** 0.308*** 0.291*** 0.219** 0.318***
(0.090) (0.109) (0.102) (0.105) (0.104) (0.099) (0.110)
Observations 1,091 1,094 1,094 1,094 1,094 1,094 1,094
R-squared 0.433 0.390 0.526 0.513 0.531 0.564 0.450

DPT Polio Measles . Neonatal Intrapartum Postpartum

vaccine vaccine vaccine BCG vaccine mortality complications complications

Treated*t —0.005 —-0.004 —0.005 —-0.003 0.003 0.014 0.008
(0.012) (0.011) (0.012) (0.011) (0.004) (0.009) (0.007)
t 0.011 0.015* 0.016* 0.016* —-0.006* —-0.008 0.001
(0.009) (0.008) (0.008) (0.008) (0.003) (0.008) (0.004)
Constant 0.431%** 0.425%** 0.360*** 0.349%** 0.082** 0.086 —-0.049
(0.107) (0.100) (0.107) (0.101) (0.033) (0.082) (0.059)
Observations 1,094 1,094 1,094 1,094 1,094 1,094 1,094
R-squared 0.520 0.473 0.479 0.498 0.255 0.360 0.424

Notes: *** p < 0.01, ** p < 0.05.
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6.1 Effect of the MSS on access to skilled care

In Table 9, we present the DID estimation results for the access measure, whether or
not a skilled provider (a nurse, midwife, or doctor) was present when the woman
arrived at the clinic to deliver. Note that the sample is smaller than the full set of
births, as this information was only elicited for women who delivered in a clinic or
hospital. Column 1 reports the results from specification (1). Column (2) expands the
specification to look at whether program effects varied over time.

Table 9: Effect of the MSS on access

1) (2)
Treated*Post 0.049
(0.030)
Treated*Yearl 0.044
(0.036)
Treated*Year2 0.060*
(0.033)
Treated*Year3 0.044
(0.036)
Constant 0.805*** 0.806***
(0.051) (0.051)
Observations 2,535 2,535
R-squared 0.284 0.284

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses are clustered at
the level of catchment area. The dependent variable is an indicator for whether a doctor or
nurse was present when the mother arrived at the clinic for delivery. All regressions include
community fixed effects and year x month fixed effects. Treated is equal to 1 if the
community clinic is an MSS clinic. All regressions control for maternal and child
characteristics.

The results suggest that the MSS increased provider presence by, on average, about
5 percentage points (from a baseline rate of 90 percent), although the DID effect was
only significant at 10 percent. This effect was largely constant over time. As we noted
earlier, the low baseline rate of provider absence (about 10 percent) likely represents
a lower bound. It is also possible that respondents interpreted the question as asking
whether there was someone to attend to them when they arrived at the clinic, not
specifically a doctor or nurse.

6.2 Effect of the MSS on utilization

To set the stage for the formal analysis, we examine graphically whether the MSS
had an effect on use of care. For each outcome, we have fitted a smoothed local
polynomial against time (measured in quarters from January 2009), separately for
treated and control groups. Figures 4 and 5 present the graphs for the antenatal care
outcomes and Figures 6 through 8 present similar graphs for the delivery outcomes.
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Figure 4: Effect of the MSS on antenatal care use in study clinics
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Notes: The figure plots smoothed local polynomials to the rate of antenatal care obtained from
the study clinic, separately for treated and control areas. Time is measured in quarters
starting from January 2009. The vertical line indicates when the MSS was introduced.

Figure 5: Effect of the MSS on overall antenatal care use
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Notes: The figure plots smoothed local polynomials to the rate of any antenatal care,
separately for treated and control areas. Time is measured in quarters starting from January
2009. The vertical line indicates when the MSS was introduced.
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Figure 6: Effect of the MSS on delivery in the study clinic
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Notes: The figure plots smoothed local polynomials to the rate of delivery in the study clinic,
separately for treated and control areas. Time is measured in quarters starting from January
2009. The vertical line indicates when the MSS was introduced.

Figure 7: Effect of the MSS on institutional deliveries
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Note: The figure plots smoothed local polynomials to the rate of delivery in a health facility,
separately for treated and control areas. Time is measured in quarters starting from January
2009. The vertical line indicates when the MSS was introduced.
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Figure 8: Effect of the MSS on skilled birth attendance
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Notes: The figure plots smoothed local polynomials to the rate of delivery attended by a
doctor, nurse or midwife, separately for treated and control areas. Time is measured in
guarters starting from January 2009. The vertical line indicates when the MSS was
introduced.

With the important caveat that these figures are only descriptive, there appears to be
evidence of an increase in use of antenatal care at the study clinic, particularly within
the first year of the program. The impacts on institutional deliveries and skilled birth
attendance are not so clear. For a more formal analysis, we turn to the regression
results.

Table 10 presents the DID results for each of the measures of antenatal care. As
before, for each outcome we present first the plain DID estimates and then the
estimates from the specification that allows the treatment effect to vary over time.
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Table 10: Effect of the MSS on antenatal care

Antenatal care in

study clinic Any antenatal care 4+ antenatal visits
Treated*Post 0.023 0.018 —0.006
(0.031) (0.022) (0.035)
Treated*Yearl 0.073** 0.050* 0.028
(0.036) (0.027) (0.039)
Treated*Year2 —0.007 —0.005 —0.036
(0.036) (0.026) (0.042)
Treated*Year3 0.003 0.009 -0.011
(0.040) (0.028) (0.046)
Constant 0.434*%** (0.432*** (.573*** 0.571*** 0.511** (0.509***

(0.056) (0.056) (0.046)  (0.046)  (0.058) (0.058)

Observations 5,295 5,295 5,287 5,287 5,295 5,295
R-squared 0.335 0.336 0.319 0.319 0.228 0.229

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses are clustered at
the community level. All regressions include community fixed effects and year x month fixed
effects. Treated is equal to 1 if the community clinic is an MSS clinic. All regressions control
for maternal and child characteristics.

The results in Table 10 are in line with the graphical evidence: the rate of antenatal
care usage at the study clinic appears to have increased by about 7.3 percentage
points in the first year of the program (starting from a baseline rate of 62.2 percent),
but thereafter we were not able to find any program effect. There was a less precisely
estimated 5-percentage-point increase in the overall rate of antenatal care use, but
little evidence of an increase in the number of visits as measured by the rate of four
or more antenatal visits.

In Figure 9, we plot the coefficients from a more refined specification that allows
program effects to vary by quarter. Antenatal care usage at the study clinic rose by
more than 10 percentage points in the first three quarters following introduction of the
MSS, but thereafter dropped off. In contrast with the results in Table 10, the graphs
reveal that antenatal care usage at both extensive (i.e. rate of any antenatal care)
and intensive margins (rate of four or more antenatal visits) went up during this
period, but thereafter declined. Overall, the conclusion is that the MSS had a
significant, but brief, impact on antenatal care utilization. This impact was not merely
concentrated on women who would have utilized antenatal care even in the absence
of the program, as evidenced by the increase in the rate of any antenatal care.
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Figure 9: Program effects over time: antenatal care
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Note: The figures above plot the treatment effects (along with 95 percent confidence intervals)
against quarters of exposure for each of the measures of antenatal care utilization.

Next, we consider the effects on institutional births and on skilled birth attendance.
Table 11 presents the results.

Table 11: Effect of the MSS on institutional delivery and skilled birth

attendance
Delivery in study Institutional Skilled birth
clinic delivery attendance
Treated*Post —0.007 —0.016 —0.000
(0.032) (0.029) (0.028)
Treated*Yearl —0.008 —0.035 -0.014
(0.037) (0.036) (0.034)
Treated*Year2 0.005 0.000 0.025
(0.037) (0.034) (0.033)
Treated*Year3 -0.022 —0.016 —0.015
(0.039) (0.035) (0.035)
Constant 0.320*** 0.321*** 0.358** (.359***  (.302*** (0.303***
(0.061) (0.061) (0.057) (0.057) (0.052) (0.052)
Observations 5,295 5,295 5,295 5,295 5,295 5,295
R-squared 0.351 0.351 0.379 0.379 0.409 0.409

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses are clustered at the
community level. All regressions include community fixed effects and year x month fixed effects.
Treated is equal to 1 if the community clinic is an MSS clinic. All regressions control for maternal and
child characteristics.
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Overall, the MSS appears to have had little impact on either institutional delivery or
skilled birth attendance. The confidence intervals are tight enough that we can rule
out economically significant effects on any of these outcomes. This conclusion is not
significantly altered if we break down the time-varying effects by quarter (Figure 10).

Figure 10: Program effects over time: delivery
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Note: The figures above plot the treatment effects (along with 95 percent confidence
intervals) against quarters of exposure for each of the postnatal care outcomes.

In Table 12, we examine the effect of the MSS on postnatal care and child
immunization. Once again, the overall effects are small and statistically insignificant.
Figure 11 breaks down the treatment effects by quarters of exposure.
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Table 12: Effect of the MSS on postnatal care and child immunizations

Postnatal visit DPT vaccine Polio vaccine Measles vaccine BCG vaccine
Treated*Post 0.010 —0.010 —0.003 —0.011 0.001
(0.029) (0.031) (0.033) (0.031) (0.032)
Treated*Yearl 0.035 0.021 0.037 0.031 0.038
(0.036) (0.036) (0.037) (0.037) (0.036)
Treated*Year2 0.001 —0.038 -0.034 —0.053 -0.028
(0.034) (0.034) (0.037) (0.035) (0.036)
Treated*Year3 —-0.007 —-0.010 —-0.010 —0.009 —-0.007
(0.036) (0.038) (0.039) (0.037) (0.038)
Constant 0.125** 0.124**  0.390*** 0.389***  0.436***  0.434***  0.401*** 0.399***  (0.391*** 0.389***
(0.061)  (0.061)  (0.059) (0.059)  (0.058)  (0.058)  (0.059) (0.059)  (0.058) (0.058)
Observations 5,295 5,295 5,295 5,295 5,295 5,295 5,295 5,295 5,295 5,295
R-squared 0.292 0.293 0.390 0.390 0.325 0.325 0.345 0.346 0.365 0.366

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses are clustered at the community level. All regressions include community fixed
effects and year x month fixed effects. Treated is equal to 1 if the community clinic is an MSS clinic. All regressions control for maternal and child
characteristics.
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Figure 11: Program effects over time: postnatal care and immunizations
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Note: The figures above plot the treatment effects (along with 95 percent confidence
intervals) against quarters of exposure for each outcome.

6.3 Effect of the MSS on maternal and child health

We now turn to the health outcomes. Table 13 presents the DID results. Not
surprisingly, the MSS did not reduce the rates of neonatal mortality or maternal
complications. In fact, the point estimates indicated an increase in heonatal mortality
in Year 2. Further analysis of the data suggests that this was likely a statistical
anomaly; when we break down the mortality data by birth location we found that the
overall increase in mortality in the treated areas was due to a differential increase in
mortality associated with home births. There was, however, no corresponding
decrease in mortality associated with clinic births in treated areas. This would have
been the logical conclusion, in the event that the program had altered the pattern of
home births to allow for less risky births to happen in an institutional setting.?*

21We note as a caveat that we are dealing with small numbers and so the data are hard to
interpret and these findings may not reflect real differences.
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Tablel3: Effect of the MSS on health outcomes

Neonatal mortality Intrapartum complications Postpartum complications Maternal deaths
Treated*Post 0.009 0.012 0.002 —0.005
(0.005) (0.020) (0.018) (0.004)
Treated*Yearl —-0.001 0.003 -0.014
(0.006) (0.023) (0.020)
Treated*Year2 0.015** 0.014 0.010
(0.007) (0.025) (0.022)
Treated*Year3 0.011 0.020 0.013
(0.007) (0.027) (0.025)
Constant 0.015 0.015 0.138*** 0.139*** 0.148*** 0.149***
(0.013) (0.013) (0.040) (0.040) (0.032) (0.032) 0.011
(0.008)
Observations 5,295 5,295 5,295 5,295 5,295 5,295 5,435
R-squared 0.093 0.094 0.183 0.183 0.221 0.222 0.075

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses are clustered at the community level. All regressions include community
fixed effects and year x month fixed effects. Treated is equal to 1 if the community clinic is an MSS clinic. All regressions control for maternal and
child characteristics.

Overall, our results suggest that the MSS had a relatively small impact, primarily on antenatal care.

6.4 Heterogeneous effects

We also examined whether the program had differential effects for various subgroups of interest. First, we explored whether program
effects differed by region. As we noted previously, there were large systematic differences between geographic regions in the use of
maternal and child health services. States in the north generally had much lower utilization rates of formal health services. For example,
in 2008, only about 42 percent of women in the northern region (consisting of the north west, north east, and north central zones)
received antenatal care from a skilled provider during their most recent pregnancy, compared to 81 percent of women in the south
(consisting of the south east, south west, and south south zones). Similarly, only 19 percent of births in the north were attended by a
skilled health
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provider compared to 71 percent of births in the south (NPC [Nigeria] and ICF Macro,
2009). In recognition of this, there were more MSS health facilities in the north than in
the south (424 versus 228 in the first phase). Policymakers might therefore be
interested in whether the MSS had differential effects by region. However, another
reason to examine whether there were differential program effects by region is
because anecdotal evidence suggested fewer implementation challenges in the
south, particularly with regards to retention of midwives (we discuss implementation
in more detail in the next chapter).

In Table 14, we show average program effects for key utilization outcomes separately for
north (Panel A) and south (Panel B), and we also show program effects by year in each
region.?? First, we observed that a skilled provider was more likely to be present in the
south. We also noticed that average program effects were generally positive, and larger
in magnitude, in the south. Of particular interest are the coefficients for the “delivery in
the study clinic” and “skilled birth attendance” outcomes. While our previous analysis
showed that mean program effects for the full sample were close to zero, there was
some suggestive evidence of a small positive impact in the south. The point estimates
imply approximately a 5-6-percentage-point increase (about 7 percent relative to the
baseline mean), although they are not statistically significant (panel B, columns 6 and 7).
In Figure 12, we present a graph showing program effects by quarter for each region. In
the north, we observed that there was a fairly consistent pattern of substantial initial
impacts that eroded over time.?® In the south, we did not see any increase in overall use
of antenatal care (perhaps because baseline rates were already high at nearly 90
percent), but we observed that for institutional deliveries and skilled birth attendance
there was weak evidence of a positive effect that largely persisted over time: the point
estimates were all positive, although the confidence intervals include zero.

Next, we explored whether there were differential impacts by various individual-level
characteristics, e.g. did the program have larger effects on women from poorer relative to
richer households? The results are shown in Table 15. The regression models included
triple interactions between Treat x Post and all included controls (they also included all
two-way interactions between Treat and all included controls, and between Post and all
included controls). Overall, we did not find any systematic evidence that the program
impact differed for various subgroups of interest.

22 \We also looked for heterogeneity in the other outcomes including child immunization and
health outcomes. These yielded results similar to the main analyses so are not shown.

23 |t is worth noting that the increase in use of antenatal care in the MSS clinics in the first
year of the program corresponds to an identical increase in overall antenatal care use,
suggesting that the program is drawing in previous non-users (see Table 14).
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Table 14: Heterogeneous program effects by region

Provider presence Any antenatal care 4+ antenatal visits Antenatal care from study clinic
A. NORTH
Treated*Post 0.032 0.014 0.000 0.010
(0.044) (0.031) (0.045) (0.037)
Treated*Yearl 0.033 0.072* 0.061 0.071*
(0.058) (0.038) (0.050) (0.042)
Treated*Year2 0.028 —0.038 —0.043 —-0.039
(0.047) (0.036) (0.056) (0.043)
Treated*Year3 0.034 0.012 —-0.018 0.001
(0.052) (0.039) (0.057) (0.046)
Constant 0.796*** 0.796*** 0.524*** 0.519*** 0.434*** 0.429*** 0.444*** 0.439***
(0.069) (0.069) (0.063) (0.063) (0.072) (0.072) (0.071) (0.072)
Observations 1,316 1,316 3,313 3,313 3,319 3,319 3,319 3,319
R-squared 0.357 0.357 0.324 0.327 0.213 0.214 0.323 0.324
B. SOUTH
Treated*Post 0.063 0.026 -0.010 0.044
(0.042) (0.029) (0.052) (0.054)
Treated*Yearl 0.053 0.021 —0.006 0.072
(0.047) (0.034) (0.060) (0.061)
Treated*Year2 0.091* 0.050 —-0.027 0.041
(0.048) (0.034) (0.059) (0.060)
Treated*Year3 0.048 0.005 0.003 0.018
(0.054) (0.039) (0.076) (0.073)
Constant 0.823*** 0.822*** 0.635*** 0.636*** 0.638*** 0.637*** 0.409*** 0.409***
(0.075) (0.076) (0.065) (0.064) (0.092) (0.092) (0.090) (0.089)
Observations 1,219 1,219 1,974 1,974 1,976 1,976 1,976 1,976
R-squared 0.247 0.248 0.293 0.294 0.282 0.282 0.307 0.308
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Facility delivery

Delivery in study clinic Skilled birth attendance

Postnatal check

A. NORTH
Treated*Post -0.041 —-0.050 -0.034 0.024
(0.036) (0.038) (0.037) (0.039)
Treated*Yearl -0.043 —-0.048 -0.024 0.062
(0.046) (0.047) (0.046) (0.048)
Treated*Year2 —0.025 —0.033 —0.025 —0.008
(0.041) (0.044) (0.042) (0.044)
Treated*Year3 —0.059 -0.075 —0.055 0.021
(0.043) (0.047) (0.044) (0.047)
Constant 0.289***  (0.290*** 0.295%** 0.296*** 0.183*** 0.184*** 0.137* 0.134
(0.081) (0.081) (0.083) (0.083) (0.071) (0.071) (0.083) (0.083)
Observations 3,319 3,319 3,319 3,319 3,319 3,319 3,319 3,319
R-squared 0.403 0.403 0.373 0.373 0.380 0.380 0.277 0.278
B. SOUTH
Treated*Post 0.025 0.058 0.054 —-0.007
(0.050) (0.055) (0.045) (0.045)
Treated*Yearl —0.025 0.040 0.002 —-0.001
(0.057) (0.061) (0.050) (0.055)
Treated*Year2 0.043 0.062 0.103* 0.022
(0.061) (0.063) (0.054) (0.058)
Treated*Year3 0.062 0.072 0.056 —0.045
(0.059) (0.070) (0.055) (0.057)
Constant 0.469***  0.470*** 0.368*** 0.369*** 0.501*** 0.503*** 0.070 0.071
(0.082) (0.082) (0.096) (0.096) (0.080) (0.081) (0.095) (0.095)
Observations 1,976 1,976 1,976 1,976 1,976 1,976 1,976 1,976
R-squared 0.308 0.277 0.279 0.333 0.333 0.316 0.317 0.337

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1; Standard errors in parentheses are clustered at catchment area level. All regressions include
community fixed effects and year x month fixed effects. Treated is equal to 1 if the community clinic is an MSS clinic. All regressions control
for maternal and child characteristics.
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Figure 12: Heterogeneous program effects for utilization outcomes by region
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Table 15: Heterogeneous program effects by individual-level characteristics

Any 4+ Antenatal care Delivery in
Provider antenatal antenatal from study Facility study Skilled birth Postnatal
presence care visits clinic delivery clinic attendance check
Treated*Post 0.121 0.155 0.313* 0.162 0.082 0.013 0.042 0.101
(0.178) (0.107) (0.171) (0.157) (0.134) (0.155) (0.127) (0.147)
Treated*Post*Wealth —0.020 —0.019 —0.004 —0.024 0.003 -0.028 0.017 —0.015
(0.029) (0.018) (0.027) (0.024) (0.023) (0.025) (0.023) (0.023)
Treated*Post*Married -0.022 0.083 0.135 0.050 0.013 0.029 0.039 0.015
(0.142) (0.071) (0.093) (0.071) (0.082) (0.074) (0.082) (0.088)
Treated*Post*Literate —-0.020 0.005 —-0.057 0.071 0.016 0.107 —-0.023 —-0.108
(0.076) (0.051) (0.088) (0.075) (0.075) (0.075) (0.076) (0.068)
Treated*Post*Muslim -0.037 —0.020 0.007 —0.065 —0.046 -0.109 -0.041 —0.084
(0.067) (0.051) (0.083) (0.073) (0.070) (0.078) (0.073) (0.071)
Treated*Post*Male 0.089 -0.044 —0.050 -0.017 —-0.093 0.015 —-0.088 -0.027
(0.054) (0.052) (0.070) (0.061) (0.060) (0.061) (0.056) (0.061)
Treated*Post*Multiple
birth 0.067 —-0.200 -0.078 0.221 —-0.038 0.231 0.022 0.288
(0.273) (0.167) (0.164) (0.187) (0.240) (0.226) (0.218) (0.244)
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Treated*Post*Low risk 0.054 —0.042 —0.206** 0.010 —0.060 0.032 —-0.052 0.009

(0.066) (0.048) (0.083) (0.073) (0.075) (0.078) (0.075) (0.082)
Treated*Post*Age at
birth —-0.001 —0.004 —0.009** —0.005* 0.000 —0.000 0.000 0.001
(0.004) (0.003) (0.004) (0.003) (0.003) (0.003) (0.003) (0.003)
Treated*Post*Autono
my —0.042 0.008 0.019 0.029 —0.025 0.023 -0.033 0.036
(0.054) (0.040) (0.060) (0.054) (0.053) (0.057) (0.049) (0.056)
Constant 0.710*** 0.559*** 0.511*** 0.355*** 0.346*** 0.214** 0.239*** 0.212**
(0.096) (0.059) (0.090) (0.086) (0.079) (0.088) (0.073) (0.086)
Observations 2,699 5,575 5,583 5,583 5,583 5,583 5,583 5,583
R-squared 0.284 0.318 0.231 0.334 0.378 0.351 0.407 0.298

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1; Standard errors in parentheses are clustered at catchment area level. All regressions include month and community
fixed effects as well as all two-way interactions between Treated, Post, and the included individual characteristics. Wealth contains the quintiles of an asset-
based index. Married, Literate, and Muslim are indicators for whether the mother is (currently) married, literate, and Muslim, respectively. Male and Multiple
birth are indicators for whether the child was male and one of multiple births, respectively. Low risk is an indicator for whether the mother had any preterm
complications. Age at birth is the mother’s age at birth. Autonomy is a dummy that takes the value 1 if the woman reports that she makes health decisions for
herself (either solely or jointly with her partner).
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7. Study findings: mechanisms of action

It is important to understand the potential mechanisms underlying the program’s
impact, or lack thereof, because these mechanisms have a direct bearing on policy
recommendations. Given the relatively small effect of the program, a relevant
question for policymakers is: Why did the program not have larger effects? Guided by
our theory of change, we examine various links in the causal chain, making use of
both other quantitative data—in particular the provider surveys—and our qualitative
data.

7.1 Did the MSS improve access to skilled care?

Overall, the data suggest that the program improved access but that gains eroded
over time. We begin by looking at the stock of midwives. Based on administrative
data, we know that about 2,500 midwives were deployed to program clinics in 2009—
2010, i.e. approximately four midwives per clinic. Our clinic survey data, however,
show that only about 1 in 3 clinics had four midwives in 2014 (see Figure 13). This
indicates problems with retaining (and recruiting) midwives.

Figure 13: Number of MSS midwives in MSS clinics in 2014
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Next, we evaluate “churn,” or turnover. The data show that in 2014, on average,
midwives had only been present in the clinic for about two years. This supports the
idea that there were problems with retaining midwives. Figure 14 reveals some
heterogeneity by region, with shorter tenures on average (indicating greater “churn”)
in the north, and particularly in the north east.?* By itself, more frequent turnover is
not necessarily bad if departing midwives are replaced. To assess this, we also
graph the average number of MSS midwives employed in the clinic as of 2014. We

24 This region has been plagued by conflict and insecurity, so this is perhaps not surprising.
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see that the number of midwives in 2014 had decreased from 2009 levels across all
zones but more so in the north, and especially so in the north east. On average,
there were three MSS midwives employed in each clinic in the south in 2014 (75
percent of 2009 levels) compared with two MSS midwives per clinic in the north (50
percent of 2009 levels).

Figure 14: Number of midwives and midwife tenure by zone
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The qualitative data also support this conclusion, with many midwives reporting that
they were looking to leave the MSS and community members and policymakers
saying that retention posed a serious threat to the sustainability of the scheme. Our
data shed some light on why there have been problems in retaining midwives.

7.1.1 Difficulties associated with being relocated to a new area

A feature of the MSS is that midwives are sent to underserved priority areas, which
for some could mean moving considerable geographic distances to states with
different predominant religions and culture. A number of comments by midwives
suggested a degree of social isolation. For example, one newly qualified midwife
noted that “there is no market and social amenities in the village” (K1M2). For one
midwife, the distance between her posting and her family was indicated as a reason
for wanting to leave the scheme.

I’'m looking for appointment somewhere [else] [...] I'm not from here, | am from
Niger state and my husband based there, and my children are there. So anytime
that | have opportunity to work in Niger state... (K2M1)

This was supported by the accounts of women and some local policymakers who
sympathized with the challenge of living a long way from home.
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The nurses should be devoted to their work. Most of them are married and are
not living with their husbands. They go to visit their husbands and as such are
not usually around. But, they try the way they should. [...] that while sending
these midwives to the rural areas, they should be sent to their state or their local
government where they will be close to their husbands, so that they will
concentrate and do their work well. (E3FG3)

That is the problem we are facing now, related to our staff. If you post
somebody, any women, outside the local government [area], the husband will
start complaining. It's too far, [...] this is the problem; she is taking care of my
children and other things. So that is our main problem. (K3LGA3)

It is difficult for some of them to adapt to the cultural practices of the community
despite availability of some basic social amenities, e.g. television, supply of
electricity etc. (K1FG1)

7.1.2 Lack of adequate accommodation

In the clinic survey, only 63 percent of midwives reported being provided with
accommodation through the MSS. When asked about their level of satisfaction with
the accommodation provided, 37 percent of midwives reported being unsatisfied,
while 14 percent reported being very unsatisfied. Only 4 percent reported being very
satisfied. The qualitative data provide additional insight. Midwives overwhelmingly
reported that accommodation was either not provided or considered to be inadequate
and/or in a state of disrepair.

You don't expect me to be sharing a room with somebody, | have passed that
stage. You don't expect me to go to toilet and keep squatting now, | have
passed that stage. At times, you'd see snake coming out because the place is
not fenced. People will come and leave. Even at night you are not safe, you
wouldn’t know what will happen at night because a lot of people come here.
They invade this place at any minute of the day. But, if they had made things to
look good, it is our responsibility to stay at work because we know that deliveries
normally come in the night. When they come and they don’t see midwives, it
doesn't tell well of us. (E2M2)

Their houses... really there are houses, not that there are none, but really they
are in need of repairs. Because actually even ceiling there. Like during hot
season, they really endure a lot of heat. There is no ceiling, no generator, no fan
that they can be using. (K3FG2)

The accommodation is not ok. With the Ebola problem, we are living with bats.
So we complained, and they are promising. And up till now, nothing has been
done. (Kw3M1)

Where accommodation was perceived to be inadequate, midwives reported that they
had complained to local government officials but that this had no effect.
Consequently, some midwives had resorted to living away from the health center,
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which in turn increased their travel burden and was reported to have had a negative
financial impact. Community members and specifically WDCs were reported in
several cases to have been instrumental in providing or improving accommodation
and enabling midwives to be able to afford to stay and work in the health centers.

| also thank them [the community] for providing us with this accommodation,
because had it been that we rented apartment, based on what they are paying
us, we couldn’t have coped or let alone paying for transportation to get here, we
couldn’t have coped. If only this local government will be doing something by
paying us, and possibly the state too, we will be very happy. (E3M2)

In addition to affecting midwife retention and supply in the longer term, these
problems appear to have negatively impacted access in the short term.

Since then the problem of accommodation has been serious. It has hindered this
project to improve very well. Because under normal circumstances we were
supposed to be living in the community, and us living in the community, even if
we don’t run night shift, we could be woken up any time there’s a delivery. But
this is not the case, and then the villagers too are saying that most of them give
birth in the night. This is true and that is the period we are not around, so it
supposed to be a beautiful program but it is not well run. (KwlM1)

In this our town, some of our midwives do not stay at the service of the women,
especially when the women want to give birth because many of them do not live
in this place, especially in emergency cases. A woman may be experiencing
labor in the night, and she runs to this place (sic), and sometimes [...]. That's
why sometimes when they come here and they don’'t see a midwife in the night,
especially, the husband may rush her to any nearby [care facility]. I'm saying
that if enough midwives will be provided here and they give them
accommodation to see that some of them work...just like in the township, you
know that some work in the night, and some work in the afternoon. Unlike in this
place, they don't do like that in this our area. When it is in the night, you will not
get anybody. So in emergency cases, some of the pregnant women suffer.
(E2FG2)

You know that when a woman in labor come to health center for delivery and it
happens that the health center was locked, and there is nobody around, she will
go outside and give birth or what do you expect her to do if not to look for a
nurse around and go to her home and ask the nurse to conduct delivery for her.
So that is why it is very important that health centers should be open at all times
and the health workers should always be available. (E1FG1)
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7.1.3 Irregular payment of salaries

In our clinic survey, we asked MSS midwives how much they earned monthly and
whether they were owed any salaries by the federal, state, or local governments. The
median reported salary was N42,000, which is significantly less than the N60,000
midwives are supposed to earn. On average, 32 percent of the MSS midwives
surveyed said that they were owed salaries by the federal government (median
number of months owed was four); 31 percent said that they were owed salaries by
the state government (median number of months owed was five); and 57 percent
said that they were owed salaries by the local government (median number of
months owed was five). Figure 15 plots the median reported number of months owed
by the federal, state, and local government by zone. We see that the median number
of months owed by the federal government is similar across zones as would be
expected. However, there is considerable heterogeneity across zones when it comes
to state and local government arrears.

Figure 15: Median number of months’ salary owed
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From the qualitative interviews, the irregular and delayed payment to midwives was
the most common challenge raised. Midwives in all three states cited delayed
salaries as a reason for wanting to leave the scheme. Midwives commonly reported
that they were four to six months behind in being given payment and that the
situation had deteriorated over time.

When we started this midwifery service scheme, they were doing very fine.
Federal government, [...] they were paying us. Before the end of the month, they
will pay us. But since last year, my brother [sic] is something else. They have
owe us six months, seven months, five months, they will owe us, and when they
will pay, they will just give us one month. Except last week that they just gave us
four months’ salary, which they have been holding ... getting six months, they
now paid us four months. (E2M1)
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We have problem with our... Federal [...] they don't pay us, sometimes four
months, five months, six months, before them pay us... (K2M1)

We are not been paid our remuneration. We were last paid [seven months
ago]... we were supposed to be given stipend by the local and state government
but we have never been given a kobo by the Kwara state government.[...] The
local government was given 10,000Naira before but after a year they stopped it
so nothing, nothing. (KwiM1)

Some midwives reported that they and their colleagues had complained to their local
government, but to no avail, and perceived that it was a particular problem of the
MSS rather than a general lack of funds, because other health professionals were
being paid.

| don’t know the kind of hatred they [the LGA] have for nurses. | have written to
the chairman and written to the supervisory councilor. | have even talked with
supervisory councilor one on one. He said | should go and put it on paper. |
went, typed it and gave him. Maybe, the problem has to do with the head of
department. He doesn’t like us. He doesn't like the nurses at all. See the CHEW
[community health extension worker] that came in the other day, they have
started paying them and we were here before them. They refused to pay us the
supplementary allowance the National Primary Healthcare asked them to pay
us. For more than four years we have been here, but the CHEW that came in
barely six months ago or one year ago, they are enjoying the supplementary
allowance from the local government. [...] Another challenge is on the part of the
local government living up to their own responsibilities. Other LGAs are paying
their staff, why wouldn’t they pay us? They are paying the junior ones but they
are not paying us. What crime have we committed? (E2M2)

We are still protesting for the local government to be paying us. It is written in
our deployment letter that they should be giving us supplementary allowances,
and we have been going there for it. They keep asking us, “What is MSS?” They
said we are not their staff. The local government chairman even said that he is
trying to pay those that he employed, let alone we. He said we are just here for
supplementary; he was not the one that employed us. (E3M2)

Some of this appeared to be due to lack of funds, but there were other reasons as
well. In Kano and Kwara states, for example, changes in administration were
considered to have been disruptive, with incoming governments being unaware of
their responsibility regarding the MSS.

Some local government don’t have the money to pay and they have not paid for
a period of time. Most of them [midwives] have even finished their service and
gone out without receiving any penny from the local government. [...] when the
HODs [heads of department] of health in Enugu state met, we discussed about it
and found out that most local government don’t pay. When [name] was paying
15,000 per MSS, other local governments don’t even pay. So, at a certain stage,
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when the new chairman here came and saw that other local governments are
not paying, he stopped paying. (E2LGA)

We tried all our possible means for the local government chairmen to reimburse
this midwives but all our efforts was in vain [...] the local government is not able
to pay their counterpart fund because of the little allocation that is send to them.
(KWLGAL)

The problem is that we used to have frequent change of leadership at the LGA
level. They are called Interim Management Officers and they use to be changed
from one LGA to another. Now that new substantive chairmen have been
elected, some of them do not know about the Scheme, but we are enlightening
them to know it so that they can take up their responsibilities and live up to
expectation. (KSPm1)

Irregular salaries were perceived to be having a negative impact on morale and
policymakers considered that without payment midwives would not have the
incentive to remain in post, while a number of midwives stated that they were
actively looking for work elsewhere as a result of the “poor payment” (K1M1).

Regular payment of the stipends will make the scheme sustainable, but when
they stop paying them the stipends, the morale of those involved will dampen.
[...] whatever you do is measured in terms of money, and the more money you
are given the more work is expected of the person, so the present allowance
should be improved. (E3LGA).

If | have like these federal jobs like...federal job in federal medical center. The
MSS salary and that salary are not the same now! So | will join that one. So | will
make the MSS know that | am no longer with them. (E2M1)

Because they are not paying us, regularly. [...]. Nobody in Nigeria will work for
six months, without payment! (K2M2)

If the salary is resumed normally, definitely till my health says no, but if it is not
done | don't think | can continue till the end of this year. (KwlM1)

Irregular payments of allowances were not the only problem. One issue noted was
that the current payment structure made no distinction between midwives’ level of
experience, with experienced midwives being paid the same as newly qualified
midwives, and in some cases an equivalent amount was paid to community health
extension workers, a less skilled group of health workers. Additionally, it was noted
that the salary had not increased since the inception of the scheme, and as such
there was no reward or recognition for those that continued to serve the scheme.
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7.2 Did the MSS improve (perceived) quality?

Quiality of services is an important determinant of demand (Dipankar Rao & Peters
2007; Mariko 2003). If households did not perceive quality to have improved, this
might help to explain the small effect of the program on the use of services. Below
we examine some indicators of quality that are observable to households.

7.2.1 Clinic infrastructure

The MSS did not tackle physical infrastructure, which in many cases remained
inadequate. Only 44 percent of facilities received a rating of “good” by field staff
regarding the physical condition of the building, and half of interviewed MSS
midwives reported being dissatisfied with the physical condition of the health facility.
Facilities in Enugu and Kano, where qualitative interviews were carried out, were
reported to be “neat” by both midwives and community stakeholders; in Kwara,
however, the condition of two of the facilities was perceived to be detrimental to their
ability to deliver care.

That is supposed to be our office. If you get there now, half of it is just sand,;
even the doors to this clinic are not closing, they are eating up by termite. The
structure itself is bad (KwlM1)

It is not conducive for delivery because the roof of the delivery room has been
blown off and there are not enough beds [...]. There is no room to keep patients
for observation, especially when it’s raining. We can’t admit for 24 hours. [...]Jno
toilets for patient use (Kw2M1)

Renovation of the hospital would make it look better and more attractive to
women that deliver at home (Kw2WH2)

Lack of electricity and water were also frequently cited as problems. Of most concern
in all three of the facilities in Enugu and one in Kwara, was the lack, or unreliable
supply, of electricity. Thirty-five percent of MSS clinics in the clinic survey reported
having no electricity. Even among clinics with electricity, the median reported number
of days without power in the last month was 15, and nearly a third of clinics reported
having no backup generator. Midwives reported that lack of electricity impacted their
ability to deliver care.

You know, it is recently that they brought all the instruments needed for the
delivery here. Could you believe that up till now that | am just seeing light for the
first time? We conduct deliveries in the night with lantern. Where is it done in the
modern world? How much does a generator cost? Yet, they find it difficult to
provide a generator for this facility. How can you be delivering with lantern?
(E2M2)

We have Sonic K (fetal monitor) here, but we don'’t use it because we cannot
charge the battery. (E1M2)

Community residents echoed these concerns.

43



They should make sure that there is regular power supply because we don't
have public power supply so that it will help preserve drugs given to children.
(E2WC1)

Then another one concerning water, because there is supposed regular
supply of water especially at the delivery room; because if there is no water,
there are certain things that the nurses usually do immediately after
conducting delivery; they will use water to take care of the person who just
delivered. So water supply is very important in our community, and good water
supply. This will help in doing things when they are supposed to be done;
because a woman may come in the night and after delivery and it may be that
there is no water, and you know is not good that after delivery, the woman will
remain unclean till morning. (E1FG1)

We urge the government to provide a standby generator for us at the health
facility. Because sometime when they are working and there is light failure it
equally affect their work. (Kw1lFG1)

Lack of clinic transportation was also seen as a problem, particularly with regards to
transporting emergency cases to higher-level facilities.

The challenges: They said that local government will provide bus, motor
vehicle for us in case of emergency or if we need referral, we can use our bus
to transport the person. But after that promise, we have gone to local
government to complain about that and nothing has been done about that.
(E2M1)

Perhaps you will be assuming that the car is readily available here. Just as
soon as they rush out a patient, she will be put in the car and they will go?
Well, as a matter of fact, you have to go out and source for [a vehicle]! Don’t
even be surprised that the patient will be in a critical situation that before you
even secure a vehicle, her condition have deteriorated. (K3FG2)

The staff are working with nothing, no good equipment, no services like van or
Maternal Child Health buses. The Government of Enugu state bought
Maternal Child Health buses and distributed to all the health departments.
Most of these buses have since been dilapidated and are no longer good to go
on in the services. Somebody could be in labor and there will be no vehicle to
transport that person to the next existing level of health care, so it is one of the
big problems facing us. (E2LGA)

7.2.2 Drugs and equipment

Medicines, functional equipment, and other consumables can be thought of as
complementary inputs along sides killed labor in the delivery of care. Field staff
checked for the availability of 33 medicines ranging from anti-malaria to antibiotics. On
average, clinics had only about half of these medicines in stock, and 21 percent of
clinics did not have availability of any of the drugs. They also checked the availability of
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basic equipment, such as blood-pressure cuffs, weighing scales, midwifery kits, and
incubators. For each piece of equipment, we assigned clinics a score of one if they had
at least one that was functional. The median score out of 22 was 13.

Availability of drugs and equipment was noted as an important issue in the qualitative
interviews. In cases where clinics had run out of drugs, women were required to
personally purchase the drugs from the pharmacy. The lack of availability was
considered by one midwife to create a negative perception of the clinic in the minds
of the women, and it was evident from the accounts of midwives and community
members that the lack of drugs had a direct effect on the care that could be provided
at the facilities.

Yes, at time we have some problem. For example, we don’t have the MAMA
(midwifery) kits and there is no place to even buy a pad in this village. Because
we told them to come as everything is free. So they come without anything. In
cases where they need fluid and drugs we prescribed for them to buy at the
pharmacy. (K1M1)

I think that one other problem again is the supply of drugs; drugs, enough drugs.
The availability of drugs! It is not that, for instance, if there is no doctor, and if
there other people that may be standing in place of doctor, when you come here,
the problem will now be that there is no drug. (E2FG2)

My advice is that drug supply should be given adequate attention. Don't let the
health facility go without drugs. Please tell them to help us put enough drugs
there. You know it will not be good for us to go to the facility and not get drugs.
The mothers will be unhappy about that. (Kw3WC1)

Sometimes, they use to say that drugs are given free but when you come here
sometimes, they will tell you that some drugs are free and some are not. So we
want adequate supply of drugs to us and our children. (EIWC1)

7.2.3 Staff availability

A challenge that midwives and community members, including recent mothers, all
identified was that there were insufficient staff in the health clinics and that in some
cases services were not provided 24 hours a day. For midwives in Enugu and Kano,
this lack of staff resulted in feeling overstretched and having to work hours over the
requirements of the post.

Wow! To God Almighty, sincerely my feeling towards this job is 150 percent not
even 100 percent guarantee because even when | am off duty | come out to
volunteer and do the job. There was a day | was preparing for church and | was
off that day, | saw a woman on labor and nobody was in the hospital to assist
her, | had to suspend the church and conduct the delivery. (E3M2)

If they don’t have enough nurses in case someone goes into labor in the night,
so they have nurses that are at work in the night, also have nurses available in
the morning and afternoons too, so that whenever you come you will be able to
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see the nurses. That's what | have to say [...] Like from today if government will
agree to bring in more nurses to this place if the nurses here are not many and
also bring other thing that will help them in carrying out their duties effectively. If
it is done, then we would also be coming to the health facility. (E2WH2)

Another issue is lack of enough staffs...for the run of 24 hours shift. [...] they
[midwives] are not enough to cater for the population.[...] We are seeking for
additional staffs for the clinic as currently there are not enough health workers at
the facility for a complete 24 hour shift [...] the most important challenge is lack
of adequate skilled health workers. [...] (K1FG1)

It was also evident from midwives in Enugu and Kwara that lack of doctors was
considered an important barrier to dealing with complications during pregnancy and
labor was limited by the lack of a permanently stationed doctor at the clinic.

We also need medical personnel, that is, a medical doctor on regular basis,
though there are corps members that come occasionally. (E1M1)

Probably if we have a doctor, things would have been different. Even though we
too we are trying our best but sometime in cases of referrer probably they would
not have had the recourse to be referred. (KwlM1)

Community members also noted that this affected their confidence in services at the
clinic and the proper management of complications there.

The most important thing for us is doctor; to ensure that doctors are always
around; because if they are always around, the challenges around childbirth will
be reduced. If in case of complications during childbirth...if it was only the nurses
were around (our nurse are trying really, they are very hard working in terms of
delivery), but if a doctor is around, if it were cases that the nurses cannot handle,
the doctor will handle it himself because he is more experienced than the nurses.
(E1FG1)

You know that it is not all the illness that the midwives can handle. So the
absence of doctor in this place is part of the drawbacks we are having here;
because if there is doctor here, you will be confident that anytime you have
illness, there is always a doctor to handle it. (E2FG2)

7.3 Did the MSS change knowledge and/or attitudes towards care
seeking?

The survey data provide some evidence that low perceived value of MCH services
continued to be an issue among women. For example, for 70 percent of births that
did not take place in a health facility, the mother reported that it was not necessary.
In contrast, only 4 percent and <1 percent of the time, respectively, did the mother
give “facility not open” and “no female provider” as the reason why. This also comes
across in the qualitative interviews. In Kano state, the lack of awareness of the
importance of being attended by a skilled attendant was cited as an important barrier
to progress by local government and community stakeholders.
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So the greatest challenge of this Maternal Child Health, | can say...ahh...social
mobilization in the first place, because many people, many client, they don’t know
what is happening and related to this prenatal services. So it is when we were,
they were informed what is the importance of this prenatal care, they normally try
to be in the facilities with the conduct of these services. (K3LGA)

But before, | myself, the first childbirth of my wife, when she conceived and got
some ailment and went to [named] Hospital, they said she should be coming for
prenatal. When she came and said, they said | should be going for prenatal, |
said, what is prenatal? Sincerely speaking, | refused her. (K3FG2)

Among women who reported a preference for home birth there was a low level of
awareness of the importance of attending an MCH service. For four of the seven
women, all from Kano, their reason for wanting to give birth at home related to
the fact that “it was the wish of God” (KIWH1). Another two women stated that “it
was easier” (KIWH2) and “I found it more convenient delivering at
home”(Kw1lWH2), and the notion that it was less troublesome to give birth at
home was cited as an advantage of home birth by the women interviewed more
widely. Finally, the seventh woman reasoned that “since there is no any problem
that disturbed me, | used to plan of home delivery” (K2WH1).

Community stakeholders, however, reported that there has been some outreach by
midwives and this has helped to at least create some awareness about the program.

Now people receiving the outreach in the previous weeks, months or years, the
villagers know that something is existing and they are sending their wives here to
take care of them both in delivery and children. So people are attending here, the
workers here were attending to the people. So there is improvement the way |
see it. (E2FG2)

Yes, they use to go round and give awareness talks. Even children that are sick.
They use to give counseling that they should come to the pediatric section. As for
the women’s aspect, they use to warn women. They use to go from house to
house. If you feel pains, or you notice that a problem is about occur, you should
rush to the hospital. Even if we close from work, we are at our houses, close to
you. Your husbands know our houses. They can come and bring us over.
(K3FG2)

The majority of women interviewed also reported that they had been counseled
by the midwives to “come to the health center because that is the place | will
deliver without any issue; and then that it is not good to give birth at home.”
(EIWC3).

Taken together, the data suggest that while some progress was made towards
changing knowledge and attitudes regarding seeking care during pregnancy and
delivery, this continued to be an important barrier to use of services.
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7.4 Other barriers

Although there seemed to be a desire among women interviewed to give birth at a
health facility, women cited a number of barriers to accessing care that led to their
giving birth at home. This included the difficulty in getting to the clinic once labor had
begun due to the lack of transportation, and the costs associated with giving birth at
the clinic.

When labor started, we couldn’t get a machine [motorcycle] to bring us here and
my husband doesn’t have any. And again, the labor has intensified, and as a
result, | couldn’t walk. And so | have no option again than to give birth at home.
So the people around me took care of me because our house is far from here
[the clinic]. (E1IWH1)

The second challenge is poverty, it will be the problem, because most of them,
they don’t have means, number one, if you take this transportation, that is the
challenges that we have been facing. We have facilities, like here in [PHC name],
but you have a lot of ahh..... patients or clients all over surrounded to the area,
but they cannot have any means of transport to be here. So it is one of the
greatest challenges. (K3LGA)

Really | would expect changes in the aspect of cost, the aspect of cost. If they
were asking for N100, let them come down so that people will be attracted to it.
Bring down the cost, and as they are bringing down the cost, they should ensure
that these things are open, transparent, not hidden, so that everybody can come
and see that this is the cost of assessing services here. (E2FG2)

Poverty is another thing. People are so poor. If you get to the rural areas you will
discover that people cannot afford the former antenatal charge and deliver. They
tend to deliver at home. Often, the few health facilities available they have to trek
long distances before they get there. Lack of transportation is there. Someone in
labor in the night, you have to carry the person to a very far place and transport is
not there. (K3LGA)

8. Discussion and policy recommendations

The results in the previous section show that the MSS did not have the expected
impacts. The main measured effect of the program was that it increased the use of
antenatal care. These gains were concentrated in the first year of the program. On
average, we did not find any evidence of an increase in institutional deliveries or
skilled birth attendance. However, we found some heterogeneity by region, with
suggestive but not conclusive evidence of a small increase in skilled birth attendance
in the south (the coefficient is not statistically significant at conventional levels). To
put these results into context, the goal of the MSS was to double the proportion of
births attended to by skilled birth attendants by December 2015. We did not find any
statistically significant improvements in postnatal visits or child immunizations. Given
the above, it is not surprising that we did not find any evidence of improvement in
maternal and child health.
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Our rich quantitative and qualitative data allow us to shed some light on why the
program did not have the expected impacts. We show that while the program
increased access to skilled care (via the midwives), access eroded over time, in part
due to challenges in retaining and recruiting midwives. The data suggest that
problems such as difficulties associated with relocating to new areas, inadequate
provision of housing accommodation, and irregular payment of salaries (which
worsened over time) contributed to midwives wanting to leave the scheme. Our
analysis indicates that attrition was a more serious problem in the north,?> where we
observed a pattern of substantial initial impacts (given low baseline rates) that then
eroded over time. In the south, where midwife attrition was less of a challenge, we
found evidence suggestive of small positive effects on deliveries in a health facility
and deliveries attended by skilled personnel (although the confidence intervals
include zero). Implementation challenges alone, however, do not fully explain the
study findings. The data suggest that part of the reason why the program did not
have larger impacts is that other dimensions of quality did not improve. For example,
clinic infrastructure in many cases remained poor, as did availability of drugs and
supplies. We also found some evidence that demand-side barriers, such as low
valuation of services by mothers and households, and lack of transportation to
clinics, continued to play an important role.

Globally, there is a strong push to increase coverage rates of skilled birth attendance
as a means to reducing high rates of pregnancy- and childbirth-related mortality
(Filippi et al. 2006). In many of the countries lagging behind Millennium Development
Goal-related targets, poor access to skilled health providers, particularly in rural
areas, is regarded as an important constraint (Koblinsky et al. 2006; Kesterton et al.
2010). There is, however, limited empirical evidence about the effects of scaling up
access to skilled care, a gap that this study helps to fill. Frankenberg et al. (2009), in
one of the few examples, found weak evidence that the village midwife program in
Indonesia, a program that deployed nearly 50,000 midwives over seven years,
increased use of antenatal care and the likelihood of delivering with the assistance of
a medically trained provider. Fauveau et al. (1991) studied a similar midwife program
in Bangladesh and found that many home births were still not attended by midwives.
Given the dearth of empirical evidence, researchers have attempted to use projection
models to estimate the effects of scale-up (Homer et al. 2014; Bartlett et al. 2014).
The results of this evaluation underline the need for caution in generalizing from
these estimates.

A number of specific policy recommendations emerge from the data. We divide these
into two groups. First, we consider approaches that can be implemented in the near
term at relatively low cost; second, we consider longer-term strategies. We then
conclude by drawing out more general lessons.

25 This has been attributed to the fact that many more midwives originate from the south and
therefore when posted to communities in the north are less likely to stay there long term
(personal communication with NPHCDA).
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8.1 Near-term strategies
8.1.1 Engage with state and local-level policymakers

Many of the problems noted, such as non-payment of salaries, can be traced back to
a lack of engagement of state and local-level policymakers. The qualitative interviews
revealed dissatisfaction with the perceived top-down management structure of the
MSS. State and local policymakers in Enugu and Kano, for example, universally
expressed disappointment at the lack of consultation during the design and
development stages of the scheme. Among state policymakers—patrticularly in
Enugu where they denied any knowledge of the scheme when asked a direct
guestion regarding the MSS—there was resentment towards the federal government,
who they believed had forced the scheme upon states without any consultation.

The concept is a good program but the implementation, the implementation | will
tell you has jaundice [...] if you want this scheme to be sustained, definitely you
should involve the people that need it and therefore the design, and the
implementation should be bottom-up approach, where even the communities are
part of the design, the LGA is part of the design, the states are part of the
design, but if you come to hang it at the national level, definitely the state will
leave, it is not something that is designed at that level is sustaining, it is difficult
to sustain anything that is hung at that level. (ESPm1)

Contrary to the role of the states outlined in the MOU, policymakers in Enugu state
reported playing no role in the implementation of the scheme. One suggested that
the division of responsibility drawn up in the MOU did not align with the setup of
health care in Nigeria given that the state government has responsibility for
secondary care only.

They [federal government] do everything; as a matter of fact, most states don't
even know what is happening in MSS; they hire, they pay, they supervise
without involving the state, | find. One still wonders how somebody in Abuja will
be able to supervise an employee in Enugu or say any other state in Nigeria, [...]
S0 as a matter of fact we have no hands because we cannot supervise people
you did not hire. (ESPmM2)

State-level policymakers in Enugu and Kano considered that the homogeneous
design of the scheme meant that it had not been suitably tailored to meet the needs
of the individual states.

You cannot stay in Abuja and then take into consideration the peculiarities of
different states, and this design is designed in a generic form, so they designed it
in a generic form without a recourse to the peculiarities to different states,
different LGAs, different cultural background, different educational level, different
socioeconomic level. They don’t have recourse, they just design it in generic form
in Abuja and then force down the throat of states. (ESPm1)

For it to go well, we have to return to the drawing table because it is a good
scheme, it is a good scheme. We have to actually return to the drawing table
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and...emm... explain to the stakeholders what you are doing, explain to them
how you are funding it, explain to them how you disbursing the funds, carry them
along when you are doing the recruitment, because at the local government level
where you are going to post those people to the community, there are indigenes
there who | know will be better positioned to run those program. You can imagine
posting somebody from Enugu to Adamawa state—do you think the person will
go? She will just sign the acceptance letter and stay where she is, so there must
be a proper planning. | don’t think they have planned enough in implementing the
program. (ESPm3)

8.1.2 Ensure adequate compensation for midwives

Compensation was clearly an issue of primary importance to midwives. When asked
to rate their satisfaction on various work-related dimensions, midwives were most
dissatisfied with their salary and employment benefits (see Figure 16).

Figure 16: Average ratings given by midwives
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Notes: We converted the categorical ratings to a numerical scale by assigning scores to each
rating (1 = very unsatisfied, 2 = unsatisfied, 3 = neither satisfied nor unsatisfied, 4 = satisfied,
and 5 = very satisfied).

Contrast these ratings with assigned ratings on more “neutral” dimensions, such as
the level of respect midwives are accorded within the community and their
relationship with other staff. To drive home this point, when presented with a list of
potential improvements that could be made to their work conditions and asked to
select the three most important (in order of importance), salaries were rated number
two overall (see Figure 17). Interestingly, the top three requested improvements
remained the same regardless of whether one ranks by total mentions or number of
“most important” mentions.
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Figure 17: Ranking of potential improvements
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Note: The overall length of each bar indicates how many times each factor was mentioned
while the colored sections indicate how many times it was cited as the most important,
second most important, or third most important (from left to right).

8.1.3 Create a career ladder and opportunities for professional development

Based on the MOU, MSS midwives were supposed to be absorbed into state
employment, but this was clearly not happening in many states. One consequence of
not being on a permanent contract noted by a state-level policymaker in Kano was
that the MSS midwives and state employed staff were not treated as equals by the
government. For this reason, he explained that MSS midwives had not received
additional training opportunities or promotions. In order to retain the midwives, he
advised that states should be absorbing them into their employment.

If you look at these midwives, it is not possible for you to retain them for a long
time on contract basis. Sustainability may be better if the states take over
completely, since the midwives will now be absorbed as permanent staff in
accordance with the MOU. It is there in the MOU that the midwives should be
absorbed, but even in Kano state, when the scheme was started, there was no
establishment of the Board, but now that there is establishment of the Board, we
will attempt to absorb them because the Board is more technical than the
Ministry. Employ rather than continue to use them as contract staff. If you leave
them as contract staff for a long time, they are more likely to leave the service
and go elsewhere. However, unfortunately many of the states do not have a
policy for absorbing. Even in Kano. However, offering them full-time employment
will be a challenge since when we attempted to do so in Kano, the Ministry of

52



Health was saying they will send them to secondary facilities, because they don’t
have midwives there too. (KSPm1)

Many midwives perceived the MSS to be temporary. Factors noted as contributing to
this included the lack of a pay structure, the fact that it was not pensionable, and the
absence of opportunities for promotion.

I expect that the scheme should be permanent and pensionable and to create
room for promotion and increase in salary for those who came earlier. If I'm
working in other places like the state government or federal, | could have gotten
my promotion. But I'm still the same with the new comers. (K1M1)

Yes, for instance, like our allowance, we've been working for four years, and our
allowance is...stagnant! (K2M2)

Except for one LGA in Kano and one in Kwara, midwives reported either that there
was no ongoing professional development provided or that it had been discontinued.
Midwives and policymakers highlighted the lack of training and resulting challenges
in staying up- to- date in best practices.

The major problem is that since this people were posted most of them have not
even undergone any training. Trends are evolving and except this people are
periodically trained and retrained they will just be doing the old practice. (ESPm3)

They have trained us in the beginning early years, but right now, frankly
speaking, we don't receive additional trainings since from the beginning, about
the life saving skills. And that one has been about two years old. (K3M1)

From Figure 17, it is clear that opportunity for professional development was the
most frequently requested improvement requested by midwives.

8.1.4 Consider local recruitment and hiring where possible

For the majority of state policymakers, the requirement that midwives be relocated
was considered to be one of the major threats to the long-term sustainability of the
scheme, as midwives do not stay in post. State policymakers interviewed suggested
that future efforts should focus on building up local capacity, a concept that was
supported by community members in Kano.

Sustainability will affect especially in the north. In the north we do not have
enough indigenous midwives; we rely on southerners and this creates a problem.
Retention rate is higher in the south because they are at home there. Many of
them working in the north after sometimes will tell you they want to go back home
because they want to go back to their communities to marry or so. (KSPm1)

The way recruitment is structured, the thing was designed just like the
volunteered teachers scheme that we developed in Enugu state. You work in the
community where you retired from so that logistics problems will not arise, but
you will see one of the midwives being posted from Enugu state to Borno, Enugu
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state to Adamawa. How do you think they can function there defeating the aim
you know using the catchment area? (ESPm3)

Our children in the community also need to be integrated into the scheme
because they also have the educational qualification. So that they can
comfortably posted and work in their community. We are working with the LGA
towards these issues. (KLFG1)

In Kano, the potential for cultural clashes between the midwives and community was
identified as a possible barrier to community acceptance of the midwives and to
seeking care at the clinic. However, this was only reported to be an issue by
midwives working in Kwara, who claimed that difficulties arose as a result of
language barriers. In general, community members, including those in Kwara,
recounted that in reality it had not been an issue; the majority of midwives were
widely reported to have been well received and valued as a result of their hard work.

While local recruitment and hiring may not be possible in all states given the uneven

distribution of human resources, taking into account midwives’ locational preferences
is a measure that can be implemented in the short term at relatively little cost. This is
likely to increase midwife retention.

8.2 Longer-term policy recommendations
8.2.2 Address demand-side factors

The MSS was intended to relieve perceived supply-side constraints and did not
specifically target the demand side beyond trying to increase knowledge and/or
awareness about use of maternal and child health services. Evidence from other
settings suggests that demand-side factors are substantively important (Obare et al.
2013; Powell-Jackson & Hanson 2012).26 We found some evidence that low
perceived value attached to MCH services by households hindered uptake. For
example, in our household survey, we found that for 70 percent of births that did not
take place in a health facility, the mother reported that it was not necessary.
Outreach activities carried out as part of the MSS were only partially successful in
changing knowledge and/or attitudes regarding seeking care during pregnancy and
delivery, suggesting that more intensive campaigns to change women'’s valuation of
these services (and men’s, given their critical role in household decision making) will
likely be important in the future.

We also found that other demand-side factors, such as costs associated with use of
services and lack of adequate transportation, hindered uptake. In the longer-term, we
recommend that demand-side incentives be incorporated into the scheme. However,
this comes with its own caveats: first, it is clear that cash incentives are not a magic
bullet (Murray et al. 2014); second, while there is evidence that these incentives help

26 As we noted earlier, the new iteration of the MSS, the SURE-P MCH program, incorporates
a conditional cash transfer. The effects are as yet unknown (an evaluation by the World Bank
is ongoing).
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to stimulate demand, there is very little evidence that increased use of services
translates to mortality reduction (Godlonton & Okeke 2015; Mazumdar et al. 2011;
Okeke & Chari 2015).

8.2.2 Address other supply-side factors

We highlighted the importance of a number of other supply-side factors, including
physical infrastructure and availability of drugs and equipment. Addressing these
factors should be a longer-term target of the program. Some of these factors are
being addressed in the new iteration of the MSS (the SURE-P MCH program), and it
will be interesting to see how this influences program effects.?’

Our evaluation highlights the complexity of scaling up access to skilled care. As the
evaluation shows, not only is scaling up provider supply a complex undertaking with
significant implementation and operational hurdles that must be overcome, it also, by
itself, may not be a sufficient condition for increasing utilization. Our findings provide
valuable lessons for policymakers looking to increase utilization of maternal and child
health services. First, they highlight the critical importance of identifying key barriers
to utilization in a given setting; these barriers will likely vary from place to place, and
achieving the desired impact largely depends on addressing the key rate-limiting
constraints. Second, they underscore the need for interventions addressing both
supply- and demand-side barriers simultaneously. Complementarities between the
two mean that addressing one without the other may not lead to the desired
outcomes (Godlonton & Okeke 2015). It is true that budget and administrative
constraints necessarily limit the scope of any intervention, but they reinforce the need
for a rigorous needs assessment to ensure that the right trade-offs are being made.

We conclude by noting that high rates of maternal and child mortality are a first-order
concern in global health but that the complex multidimensional nature of the problem
will require similarly multifaceted strategies.

27 It will be difficult, however, to tease out the effects of the individual components of the
program.
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Appendix A: Survey instruments

Supplementary tables

Table Al: Overview of selected characteristics of MSS clinics

Number Number of infant Number of
Number of staff of maternal
deliveries deaths deaths Surveyor’s
State PHC Resources
(July—-Dec (in last comments
Doctors Nurses ..qwives 2013) (July—Dec 2013) year)
Unkempt and busy
No reliable environment. Has
Enugu electricity 28 0 0 staff quarters behind
facility.
No fence round
Has N 20 0 0 he_alth fa_cmty. The
electricity midwife is so
dedicated.
Has 27 1 0 The facility is clean
electricity and well kept.
No reliable
Kano L - . 0 nr
electricity
The midwives
complained of the
absence of some
vital drugs and other
No reliable consumables
- 176 nr nr ) .
electricity sometimes. This

frustrates their
efforts to provide
services.
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The midwives are
not paid their
entittlements and
their workload is too
great. The facility

No re!iqble 7 0 0 3 108 4 0 needs rehabil_itation.

electricity The community
women come for
both antenatal and
postnatal care but
prefer home
delivery.

The health workers
do not run night
shifts due to various
logistics. Deliveries
Has are said to be f(_ew
Kwara 1 - 7 0 1 3 2 0 0 and very occasional
electricity
as most of the
deliveries occur at
night when the
health facility is
closed.
Poor condition of
the health facility.
7 0 0 5 40 0 0 Structure is in a
dilapidated
condition.

Has
electricity

Notes: For PHC 1 in Kano, the recorded values for the number of deliveries and infant deaths are outliers and were recorded to missing. PHC = primary health
care center, nr = not recorded.
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Table A2: Detailed participant characteristics (semi-structured interviews with
eligible women)

Number Where

Number of of planned to Where
Woman State PHC Age pregnancies children give birth gave birth
EIWC1 Enugu 1 28 3 4 Clinic Clinic
EIWC2 Enugu 1 nr 2 1 Clinic Clinic
EIWC3 Enugu 1 30 nr 2 Clinic Clinic
EIWC4 Enugu 1 30 5 5 Clinic Hospital
EIWH1 Enugu 1 30 9 9 Clinic Home
E2WC1 Enugu 2 26 1 1 Clinic Clinic
E2WC2 Enugu 2 28 3 3 Clinic Clinic
E2WC3 Enugu 2 23 3 3 Clinic Clinic
E2WH1 Enugu 2 25 3 3 Clinic Home
E2WH2 Enugu 2 23 3 3 Clinic Home
ESWC1 Enugu 3 21 4 4 Clinic Clinic
E3WC2 Enugu 3 nr 2 2 Clinic Clinic
ESWC3 Enugu 3 24 3 3 Clinic Clinic
ESWH1 Enugu 3 26 1 1 Clinic Home
ESWH2 Enugu 3 23 2 2 Clinic Home
KIWC1 Kano 1 30 7 7 Clinic Clinic
KiIWC2 Kano 1 20 4 2 Clinic Clinic
KIWC3 Kano 1 20 6 6 Clinic Clinic
KIWH1 Kano 1 25 5 5 Home Home
K1IWH2 Kano 1 25 6 4 Home Home
K2wWC1 Kano 2 20 1 1 Clinic Clinic
K2wC2 Kano 2 25 5 5 Home Clinic
K2WH1 Kano 2 25 7 5 Home Home
K2WH2  Kano 2 nr nr nr Clinic Home
K2WH3  Kano 2 25 1 1 Clinic Home
K3WC1 Kano 3 19 1 1 Clinic Clinic
K3WH1 Kano 3 30 7 7 Home Home
K3WH2  Kano 3 23 4 3 Home Home
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Number Where

Number of of planned to Where
Woman State PHC Age pregnancies children give birth gave birth
K3WH3 Kano 3 25 5 3 Clinic Home
K3WH4 Kano 3 25 7 7 Clinic Home
KwlWC1l Kwara 1 30 5 5 Clinic Clinic
KwlWC2 Kwara 1 20 3 3 Clinic Clinic
KwlWH1 Kwara 1 25 5 5 Clinic Home
KwlWH2 Kwara 1 30 5 5 Home Home
Kw2WC1 Kwara 2 38 nr 3 Clinic Clinic
Kw2WC2 Kwara 2 15 1 1 Clinic Clinic
Kw2WH1 Kwara 2 25 1 1 Clinic Home
Kw2WH2 Kwara 2 20 nr 3 Clinic Home
Kw3WC1 Kwara 3 30 5 5 Clinic Clinic
Kw3wC2 Kwara 3 25 1 1 Clinic Hospital
Kw3WC3 Kwara 3 27 3 3 Clinic Clinic
Kw3WH1 Kwara 3 34 4 3 Clinic Home
Kw3WH2 Kwara 3 30 4 3 Clinic Home

Notes: PHC = primary health care center; nr = not recorded.
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Appendix B: Pre-analysis plan

We were interested in evaluating the effect of the MSS on (1) access to health care,
(2) utilization of care, (3) quality of care, and (4) health outcomes. Because both the
definition of the analysis sample and the econometric methodology varied across
these broad outcome categories, we examine each of them in turn.

1. Access to care

We started by examining whether the MSS increased access to midwife care. In the
first part of this analysis, we utilized clinic-level data on staffing to obtain the number
of midwives in each clinic. Because it was not possible to directly obtain retrospective
staffing information,?® the analytical strategy was simply to compare the current
number of midwives in treated and control catchment areas.

Perceived access is arguably at least as important as actual access, however. To
measure perceived access, we constructed an indicator for whether doctor and/or
nurse availability was cited as a reason for not delivering in a clinic. Our analytical
strategy was a DID approach that examined the relative change in perceived access
in treated areas (relative to control areas). The econometric specification is the
following:

Yije = a + pTreated;; + n +1n; + e;;:(1)

where y;;; is an access measure associated with woman. i in catchment area, j who
gave birth, at time t; Treated;, is an indicator that takes the value 1 if the study clinic
in catchment area j received the MSS in 2009;7, is a month (of birth) fixed effect; n;is
a catchment area fixed effect; and e;;; is an unobserved error term. In this
specification, our interest centers on the coefficient 8, which measures the differential
improvement in the outcome in treated areas relative to control areas. Standard
errors are clustered at the level of the catchment area in order to account for
correlation in the outcomes within this level.

A potential shortcoming of the access measure above is that it was only elicited for
the sample of women who did not deliver in the clinic: as such, the estimated DID
effects may also capture the effect of selection, as the compliers (i.e. the set of
women who take advantage of the MSS to deliver in clinics) leave this sample. The
resulting bias is difficult to sign, because the MSS may have raised the perceptions
of availability of all women, but to a greater extent for compliers than for never-takers
(i.e. those who continued to deliver at home even after the introduction of the MSS in
their local clinic).

28Although employment start dates for midwives were elicited in the clinic survey, we are
hesitant to use these to construct retrospective staffing histories, given the well-documented
high rates of midwife attrition in the MSS program.
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A second set of measures can be constructed based on the responses of those
women who did deliver in the clinic: (i) whether a doctor and/or nurse was in
attendance, and (ii) whether they had planned to deliver in the clinic. We applied the
DID estimation strategy as above to these measures. It is important to note that even
though these measures were only elicited from women who delivered in the clinic,
the first measure (whether a doctor and/or nurse was in attendance) is arguably not
related to the characteristics of the respondent and therefore is less likely to suffer
from selection bias due to changes in the composition of institutional births as a
result of the MSS.

2. Utilization
(a) Antenatal care

To analyze the effect of the MSS on the utilization of antenatal care, we must
contend with the complication that treatment exposure was not binary for all
individuals. In particular, some mothers would have been partially exposed because
the MSS was introduced at a point when they were already pregnant (but before they
delivered). To address this issue, we restricted the analysis sample to exclude all
births that occurred within the first nine months of introduction of the MSS (i.e. the
first nine months of 2009), since the associated pregnancies would have been
partially exposed.

We considered the following measures of utilization: (i) use of any antenatal care
(binary indicator); (ii) number of antenatal care visits; (iii) antenatal care obtained in
the study clinic (binary indicator); and (iv) time of first antenatal care visit (measured
in terms of number of months into pregnancy).

For the first three measures, we utilized the DID specification outlined in (1). Next, we
considered the time to first visit. Although a hazard analysis suggests itself, the DID
analysis is more easily incorporated into a modeling approach that takes advantage
of the discrete measurement of time to estimate a series of linear probability models
of the following form:

Vije© = ak + B¥Treated;, + 1" + 1% + e;;:*(2)

where yijt" is a binary indicator that takes the value 1 if woman i had her first
antenatal visit in or before month k of her pregnancy. In this specification, 8 is the
program impact on the probability of success (i.e. having an antenatal visit) by month
k of the pregnancy. An examination of how % changes with k will indicate the effect
of the MSS on the time to first visit: For example, suppose the MSS had no effect on
the propensity to obtain antenatal care but instead only brought forward the date of
the first visit, we would then observe that g* rises (weakly) with k before gradually
returning to O by the end of the pregnancy (i.e. month 9).
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(b) Delivery

We used linear probability models with the specification in (1) to examine whether the
MSS affected (i) the probability of institutional delivery; (ii) the probability of delivery
in the study clinic; and (iii) the probability of a midwife-assisted delivery.

(c) Postnatal care

We focused on the completion of vaccination routines for children. According to WHO
guidelines, children should have completed their basic immunizations by the end of
their first year. As in the case of antenatal care, partial exposure must be carefully
dealt with. We utilized the DID specification as before, restricting the sample to
include only those children who were either completely or not at all exposed to the
MSS in their first year of life.

3. Quality of care

To provide a bridge between the analysis of utilization and the analysis of health
outcomes, we examined the effect of the MSS in terms of the quality of care
provided. We constructed a quality index pertaining to antenatal care based on the
survey responses of women to questions about the care they received. Women who
obtained antenatal care were asked whether they received each of a number of
routine antenatal procedures and checks. Because care quality is not related to the
characteristics of the respondent, the restriction of the sample to women who
obtained antenatal care is not expected to result in any bias. However, this measure
of the quality of care received may be affected by partial exposure because the
various health checks were normally spread over a number of visits during the
course of the pregnancy. As in the case of antenatal care utilization, therefore, we
restricted the sample to exclude all births that occurred within the first nine months of
introduction of the MSS.

4. Health outcomes

Lastly, we turned to an examination of the impact of the MSS on health outcomes.
We focused on two summary measures: (i) neonatal mortality, and (ii) maternal
mortality. Whereas neonatal mortality is thought to be largely related to intrapartum
factors, maternal mortality is likely affected by antenatal as well as intrapartum care,
and exposure to the MSS must therefore once again be carefully accounted for when
one is defining the analysis sample for the DID regression.

A unique feature of our data collection was that we were able to relate maternal
mortality to the choice of delivery location. This allowed for a secondary analysis in
which we could examine the effect of the MSS on maternal mortality, conditional on
delivery location. The estimates obtained should be interpreted carefully, however,
because they capture not only the effects of the MSS working through increased
utilization and improved care quality but also compositional effects due to the
changing risk composition of women who selected into institutional delivery.
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Appendix C: Sample size and power calculations

Power to detect the treatment effect is a function of the minimum detectable effect
size (d), number of clusters (J), cluster size (n), and intra-class correlation (p). We
assume p = 0.2 for utilization.Intracluster correlations (ICCs) for health outcomes are
substantially lower, ranging from 0.005 to 0.02 for pregnancy complications (Taljaard
et al. 2008), and from 0.0005 to about 0.003 for neonatal mortality (Pagel et al.2011;
Taljaard et al. 2008).The following tables show the minimum detectable effect sizes
for different outcomes under various scenarios. In all calculations, J is set equal to
208. We conservatively assume only one birth per household in our calculations. If
households had more than one birth, it increases our effective sample size and
power.

Table C1: Detectable effect sizes for utilization outcomes

Power = 80% Power = 90%
Facility Skilled Prenatal Facility Skilled Prenatal
Cluster delivery birth care delivery birth care
size ICC  (24.7%) (27.7%) (46.4%) (24.7%) (27.7%) (46.4%)
0.10 4.7% 4.8% 5.2% 5.4% 5.6% 6.1%
20 0.15 5.4% 5.6% 6.0% 6.3% 6.4% 7.0%
0.20 6.0% 6.2% 6.7% 7.0% 7.2% 7.8%
0.25 6.6% 6.8% 7.4% 7.7% 7.9% 8.5%
0.10 4.4% 4.5% 5.0% 5.1% 5.3% 5.7%
30 0.15 5.2% 5.3% 5.8% 6.0% 6.2% 6.7%
0.20 5.9% 6.0% 6.5% 6.8% 7.0% 7.6%
0.25 6.5% 6.7% 7.2% 7.5% 7.8% 8.3%
0.10 4.3% 4.4% 4.8% 5.0% 5.1% 5.6%
40 0.15 5.1% 5.2% 5.7% 5.9% 6.1% 6.6%
0.20 5.8% 5.9% 6.5% 6.7% 6.9% 7.5%
0.25 6.4% 6.6% 7.1% 7.4% 7.7% 8.2%

Note: ICC = intracluster correlation.

Table C2: Detectable effect sizes for maternal complications

Cluster size ICC Power = 80% Power = 90%
0.0050 1.36% 1.59%
20 0.0075 1.39% 1.62%
0.0100 1.42% 1.66%
0.0050 1.12% 1.31%
30 0.0075 1.16% 1.35%
0.0100 1.19% 1.39%
0.0050 0.98% 1.15%
40 0.0075 1.02% 1.20%
0.0100 1.07% 1.24%

Notes: lllustrative calculations shown are for postpartum bleeding (assumed base rate = 4%).
ICC = intracluster correlation.
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Table C3: Detectable effect sizes for neonatal mortality

Cluster size ICC Power = 80% Power = 90%
0.0005 1.42% 1.66%

20 0.0010 1.43% 1.67%
0.0020 1.44% 1.68%
0.0005 1.15% 1.34%

30 0.0010 1.16% 1.35%
0.0020 1.17% 1.37%
0.0005 0.99% 1.15%

40 0.0010 1.00% 1.17%
0.0020 1.02% 1.19%

Notes: Assumed base rate = 4.9%.ICC = intracluster correlation.

We were also interested in the variance of the treatment effect across groups and in
the power to detect variability in the treatment effect. We assumed a random effects
model. The power to detect effect size variability is a function of a non-centrality
parameter A, which is given by the following expression:

. K&?
CoZ+4lp+ (1 -p/m/]

where § is the standardized main effect of the treatment,?® ¢# is the standardized
effect size variability, p is the intracluster correlation and n, J, and K represent the
cluster size, the number of clusters, and the number of groups, respectively
(Spybrook et al. 2011). Power for treatment effect variability is therefore a function of
the cluster size, n, the number of clusters, J, the number of groups, K, the
standardized effect size variability,af, and the intraclass correlation, p. The null and
alternative tests for the treatment effect variability are:

HO:O-(% =0
Hl: O-g >0

The test for the variance of the treatment effect is an F test. The F statistic follows a
central F distribution with df = K — 1, K(J — 2) and is given by the following
expression:

)

1-

GE+4lp+=2| /)

= 4[p+ 22

2% The standardized effect size is the difference in the mean of the outcome for the treatment
and control groups divided by the standard error of the outcome. We follow Cohen’s definition
for standardized effect sizes, with 0.2, 0.5, and 0.8 as small, medium, and large effect sizes
(Cohen, 1988).
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Studies show that only 39 per cent of births
in Nigeria are attended by a skilled health
provider and only about 35 per cent of
deliveries occur in health facilities. The
Better Obstetrics in Rural Nigeria study
evaluated the impact of the government’s
Midwives Service Scheme (MSS). This
programme sought to alleviate supply
constraints by deploying skilled midwives to
primary health facilities in rural communities
to provide round-the-clock access to skilled
obstetric care. Rolled out in 2009, MSS, led
to the deployment of nearly 2,500 midwives
to 652 primary health care clinics.

Researchers found that the programme’s
effects were smaller than anticipated. There
is suggestive, but not conclusive, evidence
of a small increase in skilled birth
attendance. This is confined to southern
Nigeria, where there were fewer challenges
with midwife retention.
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