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Abstract

The strong emphasis placed on improving equality and well-being for all in the Sustainable
Development Goals underscores the importance of tackling persistent within-country disparities in
maternal mortality and poor health outcomes. Addressing maternal healthcare access barriers is, thus,
crucial, particularly in low-resource settings. Numerous studies investigating determinants of maternal
healthcare service use in Ethiopia exist but are limited by their focus on individual and household
factors, and by methodological weaknesses. A nuanced understanding of the role of socioeconomic and

geographic context in influencing access to care is needed to respond effectively.

Maternity waiting homes (MWHs) are a potential strategy to address geographical barriers that
delay women’s access to obstetric care. However, in addition to concerns about service quality, there is
limited evidence on their effectiveness and on what models meet women’s needs. My research goals
were, therefore, to contribute to the understanding of what contextual factors influence maternal
healthcare service use in general; and to determine whether or not upgraded MWHs operating in an
enabling environment could improve delivery care use in rural Ethiopia. My primary data sources were
household surveys conducted as part of a cluster-randomized controlled trial evaluating MWHs and

local leader training in Jimma Zone, Ethiopia.

Random effects multivariable logistic regression analysis of survey data brought to light the
social and financial resources that facilitate MWH use, highlighting the need for complementary
interventions to make access more equitable. Spatial analyses identified subnational variation in service
use at a finer scale than routinely reported and unmasked local variation in the relevance and magnitude
of associations between individual-, interpersonal-, and health system factors and maternal healthcare
use. These findings have implications for relying upon homogenous national responses to improve
equality in access to care and health outcomes. Finally, analysis of trial data found a non-significant
effect of interventions on delivery care use likely due to implementation issues and extraneous factors.
The need to generate strong evidence of effectiveness of MWHSs in improving maternal healthcare
service use using sustainable and equitable MWH models using methods appropriate for complex

intervention evaluation remains.
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Preface

My earliest memory is of the birth of my brother in a small rural town along the shores of Lake
Victoria in Kenya. I remember being scooped up the middle of the night and being placed in a room with
an eerie green nightlight. I had no idea what had happened and was, therefore, surprised the next day to
find a tiny basket with an even tinier, wrinkled-up object inside it. A few decades later while discussing an
antenatal care project with my mother, I learned more about my brother’s arrival. My parents had planned
to travel to the provincial hospital (a three-hour drive away on dirt roads) as it offered comprehensive
obstetric care. However, labour began several weeks early and late at night; my brother was born in the
unhygienic, dimly lit, minimally-equipped, local clinic in the company of dead rodents. Throughout my
PhD this has been at the back of my mind — despite both having tertiary education, access to financial
resources and social support and an intention to use hospital delivery services, my parents had to contend
with limited obstetric care because they lived in a rural town separated from health services by poor roads.
Context matters and influences more powerful than individual resources and intentions actually shape

outcomes.

It was during field visits to Jimma, at a stage in my life when birth was more relevant, that [ began
to relate to my research more personally. The joy of a newborn can easily be marred by the constraints of
circumstances - poverty, enormous distances, lack of choice and voice, isolation from family, fear of
mistreatment and death at health facilities. I embarked upon this research in the hopes that maternity waiting
homes embedded in supportive environments could transform the experience of birth for rural women. I
envisioned social networks rallying round to get couples to health centres where they would be comfortably
accommodated alongside their peers under the care of attentive midwives. I imagined co-designing
maternity waiting home improvements with community stakeholders and creating opportunities for income
generation and enhancing local ownership. I envisaged the leader workshops as platforms for increased
dialogue, exchanging ideas and as occasions for boosting cooperation between the community and health

workers towards better quality care.

Five years later I still believe this is achievable but I question fragmented and sporadic research
efforts constrained within short durations. Strengthening health systems through long-term, public-private
partnerships targeting all levels of care using strategies that are genuinely community-centred and
appropriately resourced and managed is likely to be more effective at creating resilient, equitable systems.
More emphasis on continuously sharing best practices and nurturing creative collaborations is also needed
to make evidence more widely accessible. I am humbled by how much more I need to learn but energized
by the prospect of it. I will endeavour to meet this challenge with “honest realism and hopeful optimism”

(Aga Khan 1V, Maternal, Newborn and Child Health Summit Toronto, Canada, 2014)

J.Kurji PhD thesis (2021) X



Chapter 1

Chapter 1: Introduction

In 2014, the International Development Research Centre, Canadian Institutes of Health Research
and Global Affairs Canada established the IMCHA Initiative (Innovating for Maternal and Child Health
in Africa) to “improve maternal, newborn and child health outcomes by strengthening health
systems....”.(1) Implementation research teams across Africa partnered with Canadian researchers to
formulate solutions to improve access to maternal, newborn and child healthcare and to explore methods

to scale up these interventions.

My research was nested within a larger implementation study funded by the IMCHA initiative and
often referred to by the team as “The Safe Motherhood Project”. The Safe Motherhood project was led
by my co-supervisors Drs. Manisha Kulkarni and Ronald Labonté together with investigators from
Jimma University (Mr. Lakew Abebe Gebretsadik, Dr. Sudhakar Morankar and Dr. Muluemebet Abera
Wordofa) and the Jimma Zone Health Office (Mr. Kunuz Haji Bedru and Mr. Gebeyehu Bulcha) in
Ethiopia.

The main goal of The Safe Motherhood Project was to evaluate interventions that address
geographic and social barriers to safe motherhood using both quantitative and qualitative data.(2) Two
interventions were developed and evaluated: upgraded maternity waiting homes (MWHs")! and local
leader training. Further details related to the project can be found in Appendix 1.1 to 1.3. I was one of
six PhD students, two from University of Ottawa and four from Jimma University, who undertook their
doctoral research on different aspects of the project. My role in the project included contributing to
intervention design, formulation of data collection tools, sample size calculations and, analysing the

main trial outcomes. These contributions are outlined in more detail in later sections.

1.1.  Organization of thesis

The thesis is organized into eight chapters as follows:

(Chapter 1) Introduction: I begin this chapter by outlining key features of the Safe Motherhood Project,

stating my research objectives and elaborating on the conceptual model that I used to guide my work.
I then describe the extent of the public health problem by examining the status of maternal health and
mortality in Sub-Saharan Africa in general and, in Ethiopia specifically. I also briefly discuss global
commitments to make motherhood safer as they form the broader context within which my work is
situated. Finally, I touch upon access to maternal healthcare services as a determinant of maternal

health.

"' The + is used to distinguish between upgraded MWHs that are one of the intervention components under evaluation and
MWHs that exist as part of usual care

J.Kurji PhD thesis (2021) 1



Chapter 1

(Chapter 2) Background: In this chapter, I talk about the development and structure of the healthcare

system in Ethiopia and provide definitions of the specific maternal healthcare services I am
investigating. I follow this with an examination of the status of antenatal care (ANC), delivery care and
postnatal care (PNC) use in Ethiopia. I also summarize available evidence on factors associated with
the ANC, MWH, delivery care and PNC use and discuss gaps that exist as part of the rationale for my
research. [ end this chapter with a summary of the role of community and religious leaders in maternal
healthcare services, as these leaders are the target of the second intervention component that I evaluate

as part of the main trial outcomes analysis.

(Chapter 3) Methods: While design and analysis details are integrated within each article, in this chapter

I describe the study setting in more detail to provide context to the findings. I also describe the
development of the household surveys, to which I contributed, as these comprise the main data sources
for my work. I also outline the sample size calculations and random selection process for trial
participants, describe how the MWH intervention component was developed and provide an overview

of spatial and trial-related analyses.

(Chapter 4 -7) Articles: I present each manuscript as a separate chapter prefaced with a brief note on

the how the article relates to other work in the thesis. As required by the University of Ottawa, co-author
contributions to the paper, ethical approvals received and a list of any associated appendices has been

included. Citation details are provided for published articles.

In the first article published in BMJ Open, I investigate what factors are associated with the use
of MWHSs prior to introducing interventions in the study area to understand why women may or may
not use this maternal healthcare service. In chapter five, I begin to explore how locality plays a role in
utilization by examining how use of MWHs as well as ANC, delivery care and PNC services vary at
sub-national levels. In this article, published in BMC Health Services Research, 1 reflect on the
implications of unequal service access on achieving equitable care coverage. I build on this work by
using geographically-weighted regressions to investigate spatial variability in associations between
service use and candidate explanatory factors in a second article published in BMC Health Services

Research presented in chapter six.

Finally, in chapter seven I include the article published in BMC Global Health where 1 evaluate
the effectiveness of MWHSs" and local leader training in improving the use of delivery care services

using trial data.

(Chapter 8) Discussion: In my final chapter, I recap the main findings and discuss how together they

contribute to existing evidence around maternal healthcare service use and MWH effectiveness in
Ethiopia. I compare my findings to those from other studies to situate them in the global context and
reflect on implications for Ethiopia and similar settings. I also describe limitations associated with my

work and propose areas that require further research.

J.Kurji PhD thesis (2021) 2



Chapter 1

1.2.  Conceptual framework and objectives

1.2.1. Thesis objectives

The overall goal of my thesis was to develop a nuanced understanding of the relationships
between use of maternal healthcare services and factors that influence it; and then to evaluate
interventions that address contextual (geographical and social) barriers to improve women’s access to

maternal healthcare services.

As shown in Figure 1.1, this thesis aims to contribute to research efforts directed at reducing
maternal mortality in low-resource settings, which concentrate on understanding challenges in
accessing maternal healthcare services and testing interventions to address these barriers. Access to
maternal healthcare is viewed as one determinant of maternal health and is investigated in this thesis
using service use as a proxy measure. The reason for a focus on geographic and social aspects of service
utilization is two-fold: firstly, to improve equity in maternal health outcomes, identifying areas with
either low levels of service use or population groups exhibiting low levels of use along a social gradient
is necessary to target interventions appropriately; and secondly, women’s ability to access services is
shaped not only by their own individual-level characteristics, but also by contextual factors that operate
at levels of the households and communities in which they live, and the health system where maternal

healthcare services are located.
The specific objectives of my thesis are:

Objective 1: To identify factors associated with MWH use in a rural, low-resource setting using baseline

household survey data collected in three districts in Jimma Zone, Ethiopia;

Objective 2a: To explore spatial variation in maternal healthcare service use at sub-national level using

baseline household survey data collected in three districts in Jimma Zone, Ethiopia;

Objective 2b: To characterize spatial variation in relationships between factors associated with maternal
healthcare service use using baseline household survey data collected in three districts in Jimma Zone,

Ethiopia;

Objective 3: To assess the effectiveness of MWHs" and leader training in improving use of delivery

care services in three districts in Jimma Zone, Ethiopia.

J.Kurji PhD thesis (2021) 3



Chapter 1

Research objectives

Objective 2a p— Objective 3

T 3 | g Objective 2b :
Objective 1 To explore spatial variation in . . e To assess the effectiveness of

. . . . P To characterize spatial variation in
To identify factors associated with maternal healthcare service™ use at : : upgraded MWHs and leader
) ; relationships between use and e . )
MWH use sub-national level using PHCU- and : . . training in improving use of delivery
factors associated with service use :
kebele- level data care services

Research questions

What factors influence How does service™ use vary Does the assaciation between Can functional MWHs and community
service” use? between locations? service” use and explanatory factors mobilization (through local leader training)
change depending on location? improve service™ use?
Utilization of services- Use is a proxy for access to care

Foundation of thesis ) )
ACCESS to care Accessto care is one determinant of

maternal health

Maternal health impacts maternal

Maternal health mortality

. Contributing to research that
Maternal mortallty aims to reduce maternal

mortality is the overall
motivation for the thesis

* Refers to maternal healthcare services —antenatal, delivery and postnatal care and maternity waiting home (MWH) services where appropriate

Figure 1.1.Relationship between thesis foundational themes, research questions and research objectives
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Chapter 1

1.2.2. Conceptual model

In order to delineate the scope of the thesis, relate the various research components to one
another and guide selection of variables for analysis, I created a conceptual model shown in Figure 1.2.
In this model, individual woman characteristics together with multilevel factors from the context in
which she lives act to create delays in women seeking care and reaching facilities that provide maternal
healthcare services. Health system factors such as quality of care create delays in women receiving care

once they are there.

I used a social ecological perspective to guide selection of variables from the literature? at the

community, household/inter-personal, health system and individual woman levels to model associations

between these factors and service use. Social ecological approaches explicitly recognize the role that
contextual factors, such as physical environments, social norms, policies, etc., play in creating

opportunities, shaping behaviours and influencing health outcomes.(3)

MATERNAL
/,/‘" T T HEALTHCARE SERVICE
HEALTH SYSTEM / Del \\ USE
Health facility level ’ { elays #
HEW contact \ SEEKING care /'
(Qeaiyoncoe) -~ Antenatal care

Social support .

Delivery care

COMMUNITY P i
Service use norms 7 .
4 Delays \
/

AN care P
HOUSEHOLD/INTERPERSONAL — _—
Social support

Decision making patterns
Travel time - T

Birth preparedness -~ Delays RN Postnatal care
Planned pregnancy INDIVIDUAL ﬁ Iﬂ/ RECE[V\[ING b q

Wealth Education \ .

Parity Occupation \\\ care ’/

Danger sign awareness - e
Information sources

Attitude to care
Prior service use

|
]
]
|
I
I
]
I
|
|
I
|
|
I
I
I
|
I
!
| /
i l REACHING
! ﬁ N
I
|
I
I
]
I
|
]
I
|
|
I
I
I
|
I
I
|
I
|
I
I

L_— Birth complications

Social Ecological Model Three Delays Model ———— Not addressed by the thesis

Figure 1.2. Overall conceptual model for thesis

Models using this approach typically include “multiple levels of influence. (4) For instance, the
model described by McLeroy et al. includes intrapersonal, interpersonal, institutional, community and
public policy levels.(5) The World Health Organization (WHO) also adopted a social ecological
perspective for their framework of social determinants of health.(6,7) Social determinants of health are

the daily living conditions and broader structural factors, such as social and economic policies and

2 A review of literature on factors correlated with service use is provided in Chapter 2

J.Kurji PhD thesis (2021) 5



Chapter 1

political climates, that result in differential access to opportunities and resources between people. These
differences are viewed as unfair because they are avoidable and further marginalize already

disenfranchised groups such as the poor.(8)

While the data used in this thesis preclude an exploration of macro-level contextual factors such
as political contexts, I included this level in the conceptual framework as a reminder that women,
households and communities are embedded within broader regional, national and global contexts which
exert influences on individuals and the opportunities available to them. In fact, the policy context
relevant to my research is one where delivery care use is heavily promoted and MWHs are being scaled
up across Ethiopia.(9) Although intended to reduce preventable maternal morbidity and mortality, the
policy emphasis on facility-based delivery care has also been described as resulting in unintended
pressure on women, imposing restrictions on their freedom to choose and their subjection to social

sanctions.(10)

The second theoretical model I integrated into my conceptual framework draws from work by
Thaddeus and Maine on types of delays that women with obstetric complications experience, which
may ultimately result in maternal death.(11) In this framework, delays in accessing obstetric care occur
when deciding to seek care, in trying to reach care facilities and then in receiving care once women
have arrived. In my thesis conceptual model, the “Three Delays model” serves as a mechanism to
explain how multilevel factors could affect maternal healthcare service utilization levels. For instance,
women may experience delays in deciding to use delivery care (first delay) when they have low danger
sign awareness (individual factor), live in less wealthy households (interpersonal/household factor) that
are located in kebeles where most women give birth at home (community factor). The large distances
between homes and health facilities, especially when villages do not have easy access to road networks
and where transport costs are prohibitively high, may cause delays in reaching health facilities for
delivery even when women wish to do so (second delay). While quality of care is also likely to affect

service use and the third delay, it was not feasible to collect data about this factor

1.2.3. Linking the conceptual model to thesis objectives

The first objective of my thesis was to understand what individual and contextual factors
influenced the use of MWH services. I considered MWHs separately from other maternal healthcare
services as they were the target for one of the main trial interventions being developed and evaluated.
Additionally, MWHs differ from other services in that they are constructed and operated in partnership

with the community, and may have slight differences in factors that affect their use.

The second thesis objective was split into two parts: first, using descriptive spatial statistics, I
explored patterns in use of ANC, MWH, delivery care and PNC at several geographic levels to identify

areas and population groups that were lagging behind in the pre-intervention phase. Following this, I
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identified factors associated with services other than MWHs, tested for the presence of spatial
autocorrelation and, then ascertained the role that location plays in determining what correlates with

service use using geographically weighted regression models.

The final objective was to assess the effectiveness of interventions in improving delivery care
use by assessing changes in levels of institutional births. The leader training intervention was
hypothesized to influence factors at the community, household and individual level such as social
support for service use, women’s involvement in decision making, and danger sign awareness. This was
expected to contribute towards reducing first and second delays and, thereby, improve women’s use of
delivery care services. The MWH" intervention component was hypothesized to act by encouraging
delivery care service use through improved quality and better awareness thereby reducing second and

third delays.

A summary of the relationship between objectives, data sources, outcomes of interest and the

analytic approach used for each research objective is outlined in Table 1.1.

Table 1.1. Summary of data sources, outcomes of interest and overall analytic approach by thesis-
objective

Objective Survey data SGI:VICG(S) of Overall analytic approach
source interest
C. . Random effects logistic regression using clustered
Objective 1 Bascline MWH data to identify factors associated with MWH use
Visualize spatial distribution using choropleth
ANC maps, investigate presence of global spatial
Objective 2a  Baseline Delivery care  autocorrelation and detect locations of clusters of
PNC high and low service use using local spatial
statistics such as Moran’s I and Getis Ord Gi*
Random effects logistic regression to identify
factors associated with use of each service followed
ANC by Moran’s I tests on residuals to investigate
Objective 2b  Baseline Delivery care ~ presence of spatial autocorrelation. Assess local
PNC variation in relationships between service use and
candidate explanatory variables using
geographically-weighted regressions
Random effects logistic regression to compare
S Baseline and . changes at endline in levels of institutional births
Objective 3 Delivery care

endline (main trial outcome) between intervention and

control arms.
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1.3.  Trends in maternal mortality

The WHO defines maternal deaths as deaths among women while they are pregnant or within 42
days of pregnancy termination from any cause related to or exacerbated by the pregnancy or its
management.(12) The maternal mortality ratio (MMR) is computed as the number of maternal deaths

per 100,000 live births and used to monitor maternal mortality.(12)
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Figure 1.3. Maternal mortality ratios (per 100,000 live births) of the world, Sub-Saharan Africa, East
Africa and Ethiopia between 2000 and 2017. Figure created from data available in the United Nations
Global SDG database(13)

While there have been recent calls to expand the focus of women’s health beyond the antenatal
and postnatal periods (14), efforts to reduce maternal mortality remain relevant. Whether motivated by
social justice aspirations or simply a recognition that sustainable development requires participation
from both men and women alike, reducing maternal morbidity and mortality contributes to enhancing

and preserving women’s health.

Estimates of maternal mortality between 2000 and 2017 point to an overall decrease across the
world including Sub-Saharan Africa, where maternal mortality has generally been concentrated (Figure
1.3).(15) Nevertheless, maternal mortality in Sub-Saharan Africa was 2.6 times higher than the world

average in 2017.

Prior to 2008, estimates indicate that Ethiopia had MMRs that were among the highest in the
world (Figure 1.3). By 2017, however, Ethiopia had reduced its MMR to 401 deaths per 100,000 live
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births, which was lower than the average for both Sub-Saharan Africa (542 deaths per 100,000 live
births) and Eastern Africa (428 deaths per 100,000 live births), where Ethiopia is located.

As shown in Figure 1.4, MMRs estimated using data from the 2011 Demographic and Health
Survey (DHS) ranged from 234 deaths per 100,000 live births in the capital Addis Ababa to 743 deaths
per 100,000 live births in Somali region.(16,17) Oromia region, where my thesis research was
conducted, had an estimated 688 deaths per 100,000 live births, which was higher than the national
average (676 deaths per 100,000 live births).

Addis Ababa [ 234
Dire Dawa [ 4s4
Harari - [ 528
Gambela | — 566

. National
Benishangul [ 668
_____________________________________________________ average

oromia [N css ©/6
Amhara | 690

SN P | 694

Affar | 717
somali- | 743

0 100 200 300 400 500 600 700 800
Predicted MMR (deaths per 100,000 livebirths)

Figure 1.4. Predicted maternal mortality ratios per 100,000 live births by region in Ethiopia using 2011
DHS data (17)

Sub-national estimates have also demonstrated large variation in maternal mortality across
regions of Ethiopia.(16) The MMR from an INDEPTH network Health and Demographic Surveillance
System site in Kersa district — one of the study districts — was estimated to be 324 deaths per 100,000
live births between 2008 and 2014.(18)

1.3.1. Causes of maternal death

The absence of vital registration systems in low resource settings, particularly in Sub-Saharan
Africa (19) , has made monitoring of maternal mortality and ascertaining causes of maternal death
challenging. According to the World Bank and the WHO, 80% of all deaths in low resource settings
occurred outside of the health system in 2012; however, 42 African countries did not have reliable death
registration data.(20) While investments are being made to develop and scale up civil registration and

vital statistics systems, global estimates are generated through modelling and/or aggregation of data
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from surveys. Between 2003 and 2009, based on estimates using 417 datasets from 115 countries,
direct obstetric causes accounted for almost three-quarters of all maternal deaths in the world; 27% were
due to haemorrhage (more than two-thirds during the postpartum period), 14% due to hypertensive
conditions (related to pregnancy such as pre-eclampsia) and 11% were as a result of pregnancy-related
sepsis.(21) Stratification by region revealed a similar breakdown in Sub-Saharan Africa (25%

haemorrhage, 16% hypertension and 10% sepsis). (21)

In Ethiopia, Tessema et al. determined causes of maternal death using data from the Global
Burden of Disease database.(22) In 2013, almost 20% of maternal deaths were due to abortion-related
complications; other causes included haemorrhage (12%), hypertensive disorders (10%), sepsis (10%)
and obstructed labour (5%). Over a quarter of maternal deaths were due to a series of other direct causes
such as anaesthesia complications and embolisms.(22) The majority of maternal deaths between 1990
and 2013 occurred during the postpartum period. In fact, verbal autopsy data from Kersa district
exposed 47% of maternal deaths between 2008 and 2014 to be due to postpartum haemorrhage. Similar
to national trends, other causes of maternal death were hypertensive disorders (16%), abortion-related

complications (9%), sepsis (7%) and obstructed labour (2%).(18)

Looking more locally, a retrospective review of obstetric records at the Jimma University
Hospital (which serves as a referral hospital in the Safe Motherhood Project study area) between 2002
and 2006 found the main causes of the 87 maternal death registered to be due to obstructed labour

(35%), sepsis (26%) and abortion complications (15%).(23)

1.3.2. Factors associated with maternal mortality

Differences in maternal mortality along social and economic gradients, within and across
countries, are often reported and raise concerns about underlying inequities. An ecological exploration
of selected socio-economic indicators and maternal mortality across 45 countries in Sub-Saharan Africa
found significant inverse correlations; higher MMRs were correlated with lower adult literacy (-0.52,
p<0.001), less prevalent contraceptive use (-0.62, p<0.001), lower proportion of primary enrolment
among females (-0.44, 0.01) and lower per-capita government expenditure on health (-0.45, p=0.002).
24

Associations between maternal mortality and the Women Peace and Security Index, which
combines measures of “women’s inclusion, justice and security”(25), have also been examined for 105
countries. A one-point increase (improvement) in the index was found to be associated with a 2%
decrease in the number of maternal deaths. The findings underscore the importance of factors associated
with women’s empowerment and safety in maternal mortality and furthermore, highlight the need for a

social determinants approach to making motherhood safer for women.
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1.4. Safe Motherhood and Global Commitments

Maternal deaths in industrialized nations prior to the 20" century paralleled levels observed more
recently in developing countries, particularly in Sub-Saharan Africa.(26) Advances in medicine, such
as the discovery of antibiotics, and availability of midwife care, has partially been credited for the
significant decline in maternal mortality in developed countries from the 1930s onwards.(27,28)
Unfortunately, these successes did not translate into similar improvements across the globe, and low-

income countries have sustained high maternal mortality rates.

1.4.1. Safe Motherhood Initiative

Early on, the global scale of maternal mortality was largely unknown because of the absence
of reliable measures. However, estimates produced in 1985 WHO-UNFPA studies raised concern and
galvanized action that resulted in the Safe Motherhood Initiative in 1987 led by the World Bank, WHO
and United Nations agencies.(29) The primary aim of this initiative was to reduce maternal
mortality.(30) A decade later, achievements under target were attributed in part to approaching maternal
health as a component of child health without explicitly acknowledging the value in preserving the
health of women themselves.(30) A lack of unified technical leadership and the divide among experts
on whether to focus on access to emergency obstetric care (EmOC) or community level prevention also
diminished political priority accorded to maternal health.(31) Subsequent reframing of maternal deaths
as a social injustice put more onus on governments to act to protect human rights (including health

rights) of their citizens.

The importance of widespread EmOC was recognised in the late nineties when it became
apparent that the risk-selection approach to ANC adopted by the WHO in the 1970s was failing. This
approach, which focuses on referring women with identifiable risk factors, such as short stature or high
blood pressure, to health facilities, missed visibly healthy women who went on to experience obstetric
complications.(32) However, despite Safe Motherhood Initiative commitments in 1997 to expand
EmOC, the requisite increase in skilled birth attendants did not follow, resulting in persisting high
maternal mortality rates.(32) The need to decentralize obstetric care to ensure rural populations also
have adequate care levels was also highlighted by Maine and Rosenfield in their reflections on why the

Safe Motherhood Initiative had achieved partial success.(33)

1.4.2. Millennium Development Goals

The adoption of the Millennium Declaration in 2000 by the countries in the United Nations
General Assembly, and the inclusion of a goal explicitly devoted to maternal mortality reduction by
2015, represented a pivotal moment in Safe Motherhood history. The goal set for 2015 was to reduce

the existing maternal mortality by 75% and was tracked using two indicators, one of which was the
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proportion of births supported by skilled attendants.(34) Strategies to achieve Millennium Development
Goal (MDG) 5 included “promoting community practices to support safe motherhood.....and
monitoring maternal healthcare status and service access.”(35) The MDGs served as a global framework
for development that facilitated resource allocation and policy priority setting within a specified
period.(36) However, difficulties in establishing reliable baseline levels from which to measure
progress, particularly for maternal mortality (37), and the reporting of national averages that masked
sub-national inequalities period (36) were among some of the flaws of the MDGs. Most countries failed
to meet the targeted reductions in maternal mortality.(38) Overall, there has been patchy and modest
progress in reducing maternal mortality compared to child mortality. This may be due to the resource
intense nature of requirements to reduce maternal mortality; providing obstetric care necessitates trained

healthcare professionals and infrastructure.(39,40)

In Ethiopia, the MMR was described to have dropped by 71%, based on DHS survey estimates
(2011 and 2016), bringing it close to achieving MDGS; skilled birth attendance was also reported to
have increased nine-fold between 2000 and 2015.(41) However, Ethiopia did not launch a civil
registration and vital statistics system to record births, deaths and marriages until 2016.(42) This meant
that it relied on estimates to assess its performance with respect to maternal mortality. A 200% increase
in total expenditure on health was also recorded between 2000 and 2015. However, this was mostly
sourced through external aid and was still below the average of other Countdown countries® being

monitored; the per capita spending was also deemed to be quite low.(43)

1.4.3. Sustainable Development Goals

The Sustainable Development Goals (SDGs) were adopted by the United Nations General
Assembly in 2015 to continue work begun with the MDGs. The 17 goals formulated include 12 that are
indirectly related to health. The specific health goal (SDG3) to “ensure healthy lives and promote well-
being for all at all ages”, includes a target to attain a global MMR of 70 deaths per 100,000 live births
by 2030 (target 3.1) and uses the same indicators as MDGS5 to monitor progress.(44) Unlike the MDGs,
however, there is strong emphasis on ensuring equity in progress; SDG3 also includes targets to attain
universal health coverage and achieve universal access to sexual and reproductive healthcare

services.(45)

For countries that did not achieve targeted reductions in maternal mortality during the MDG
period, there is a strong need to accelerate reductions in annual mortality rates in order to meet SDG

targets. There is an equal need to improve women’s access to education and to facilitate their

3 Countdown to 2015 was an initiative to track progress in attaining MDG4 and MDGS in 75 countries where the majority of maternal and
child deaths were registered. In partnership with The Lancet, 43 academic and other civil society institutions compiled data using 73 indicators
for countries being monitored. Ethiopia was among the case study countries examined in depth on various aspects to better understand its
progress and make recommendations based on challenges experienced in meeting targets.
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empowerment.(46) The focus on national averages has tended to conceal substantial variation across
geographical areas and population sub-groups within countries. Strategies prioritized for ending
preventable mortality include health system strengthening, engaging communities, improving data for

decision making and minimizing inequities in access to care.(46)

1.5. Maternal mortality and access to maternal healthcare

The above commitments stress the importance placed on the link between maternal mortality
and access to quality maternal healthcare services for all. Correlations between low coverage of
essential interventions, such as skilled birth attendance, and high maternal mortality have been

demonstrated in several countries including Ethiopia.(24,47)

The rationale for promoting skilled attendance at birth centres on the fact that a large proportion of
maternal deaths occur during and within 48 hours of delivery. Therefore, the presence of healthcare
professionals to manage complications should reduce maternal mortality.(48,49) Data from historical
sources as well as findings from observational and quasi-experimental studies support this view,
although they cannot be used to make any causative conclusions.(48) Nevertheless, the WHO
emphasizes the importance of having skilled care “before, during and after childbirth” and its role in

averting maternal and newborn deaths.(50)

Perhaps more important is the consistent pattern of higher mortality and lower access to essential
maternal healthcare services observed among the poorest women within countries.(51) Additionally,
rural women generally experience certain access issues more acutely than urban populations (52); this
may be due to comparatively poor road infrastructure, reduced transport options and less financial
resources in rural areas.(53) This has prompted repeated calls for expanding coverage of essential
interventions and targeting support for women living in disadvantaged circumstances.(26,54—56)
Attaining “grand convergence”(57) in maternal health can benefit from strategic identification of all

those being left behind to ensure effective coverage levels.

1.6.  Access to care and service utilization

Improving access to care and addressing barriers requires being able to ascertain levels of
access. The concept of access needs to be clearly articulated to enable measurement. Access has been
conceptualized in several different ways, with each definition encompassing slightly different

dimensions.(58,59)

Aday and Andersen formulated a model for examining access as originating from policy
objectives and being influenced by characteristics of both the health system delivering care as well as
the attributes of the population; utilization of services and consumer satisfaction are viewed as outcomes

of access in their model.(60)
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Donabedian describes accessibility in terms of services being available and attributes that
enable or deter use of services by individuals.(61) However, an emphasis is placed, once again, on use
representing successful access (“the proof of access is use of service, not simply the presence of a
facility”).(62) Donabedian also makes a distinction between the “initiation” of service use and

“continuation” of use which may be influenced by different factors.

Penchansky & Thomas devised the “5As” concept of access where availability, accessibility,
accommodation, affordability and acceptability are dimensions of access. These were considered
important factors in determining how well the health system aligned with users, thus influencing access
to care.(63) Others have extended this model to include five additional dimensions exploring ability of

populations to “generate access” (ability to perceive, to seek, to reach, to pay and to engage).(64)

In my thesis, the use of various types of maternal healthcare services (as reported by women)
function as central outcomes of interest. I adopt the perspectives assumed by Aday & Andersen(60) as
well as Donabedian(62), where use serves as a proxy for access. I explore factors associated with service
use at various levels to shed light on barriers women face when attempting to access maternal healthcare
services; I also draw on some aspects of ability described by Levesque such as “ability to perceive” (ex:

danger sign knowledge) and “ability to reach” (ex: distance to facility).(64)

1.7.  Chapter summary

My overall research goals are to contribute to the understanding of what factors, particularly those
that operate in women’s geographical and social contexts, influence maternal healthcare service use;
and to determine whether or not MWHSs" and training local leaders can improve delivery care use in
rural Ethiopia. These goals are motivated by global efforts to reduce maternal mortality that have a long
history and that emphasize access to care as being one of the ways to end preventable maternal mortality
and morbidity. I adopt a social ecological lens when considering what factors affect women’s abilities

to access services to capture influences beyond individual characteristics and household factors.

In the next chapter, I describe the healthcare system in Ethiopia through which ANC, MWH,
delivery care and PNC services are provided and, define and examine the levels of utilization of these
services in Ethiopia. I also provide a summary of extant literature on determinants of maternal
healthcare service use. I end the chapter by outlining what is known about the effectiveness and use of
MWHs, the intervention component of primary focus in my thesis. I also briefly touch on the role of

community and religious leaders in improving access to maternal healthcare services.
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Chapter 2. Background

2.1.  Overview of healthcare system in Ethiopia

2.1.1. Political context in which maternal healthcare developed

Community-based primary healthcare is an attractive option for countries that have a substantial
rural population as it is one way to ensure equitable healthcare.(1) Ethiopia, with 80% of the population
residing in rural areas (2), is committed to community-based primary healthcare, but political instability
and resource shortages have hindered progress. In recent decades, Ethiopia has experienced a series of

droughts and famines, armed conflict with Eritrea and Somalia, and internal civil war.(1,3)

Between 1930 and 1974, Ethiopia was a feudalist regime under the rule of Emperor Haile
Sellassie. It was during Sellassie’s reign that primary healthcare began to take shape in Ethiopia - the
Ministry of Public Health was established in 1947 and the first national policy and strategy for health
was created in 1963.(1) One of Sellassie’s attempts to “modernize” Ethiopian communities involved
the construction of maternity wards in urban hospitals and rural health centres; but campaigns to replace
traditional practices with facility-based antenatal and delivery care were largely resisted and generally
failed.(4) Despite plans to decentralize basic health service delivery using health centres and health
stations, resources necessary to realize this were not allocated. Health professionals were concentrated

in the capital, Addis Ababa, and hospitals received over 90% of total expenditure on health in 1972.(1)

The Derg regime, which assumed power after a military coup in 1974, operated on socialist
principles and, therefore, supported the Alma Ata declaration on primary health care. Their ‘10-Year
Perspective Health Plan’ included expansion of maternal and child health services as part of the health
system’s core objectives. A six-tiered health system with an emphasis on community participation
included “community health services” run by community health agents.(1) During this time, woredas
(districts) and kebeles (villages) were also created.(5) The model of Ethiopian Socialism
(Hebretesabawinet) adopted by the Derg regime had self-reliance as one of its foundational principles;
an education and empowerment campaign, the Zemecha, was launched to equip the population with
literacy and arithmetic skills.(6) During this time, more than half of the nation’s clinics were constructed
and over 1,500 midwives were trained.(7) Despite a positive start, by 1990 only 3% of the national
budget was allocated to health and the “mass organizations....turned into an instrument for political
control”.(1) Men, particularly those who were members of farmer/labourer associations or other
government created organizations, had better access to health services than non-members, women and

ethnic minorities. Elitist attitudes adopted by administrators, which have been described as viewing the
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population as “...ignorant peasants...there to be organized...taxed.....governed”(8), increased social

barriers that hindered service utilization.(1,8)

In 1991, the Derg regime was replaced by the transitional government formed by a coalition of
“rebels”, such as the Ethiopian People’s Democratic Revolutionary Front and the Oromo Liberation
Front, who challenged what had become for many an oppressive regime. Ethiopia transitioned to a free-
market economy and decentralized political power to nine autonomous states with their own
constitutions. Unfortunately, by this time many health facilities were non-functional and service use
was very low; the proportion of women delivering at health facilities, for instance, was only 6%.(1)
Regional health departments were allocated the responsibility of planning and implementing health
programs to meet nationally set targets in line with national policies; halving infant and under-five
mortality was prioritized during this time. Zonal health offices were also created and additional health
workers trained and mobilized, but no new health facilities were built as funds were earmarked for the

large numbers requiring repair.(1)

2.1.2. Health Sector Development Plans

The first national health policy was formulated in 1993 under Transitional Government and
formed the basis for the Health Sector Development Plans (HSDPs) that guided health service
restructuring in the two decades that followed.(9,10) Objectives of the policy included decentralization
and expansion of primary healthcare services towards equitable access, particularly in rural areas.
Devolution of authority was staggered beginning at the regional level in 1996 and followed by the
woreda level in 2002.(11) Woreda health offices are responsible for health service delivery and
management; they create their own budgets using regional government grants and are expected to
handle health facility construction, procurement, personnel recruitment including health extension
workers (HEWs) and to mobilize the community to use health services and contribute resources as

needed.(11)

The first HSDP was rolled out in 1997 as part of larger development plans including the ‘Plan
for Accelerated and Sustained Development to End Poverty’ and the ‘Growth and Transformation
Plan’.(12) Failure to achieve targets in HSDP I (1997-2002) led to the introduction of non-governmental
organizations as implementation partners in HSDP II (2003-2005). Further collaboration and an
expansion of implementation scope to the woreda level was integrated into HSDP 111 (2006-2009) as

was an increase in national health spending.(9)

Throughout the Development Plan cycles, an emphasis has been placed on increasing both

health infrastructure and health human resources. In 2006, the World Health Organization (WHO)
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estimated that densities of at least 2.28 skilled health workers per 1,000 population were needed to
achieve 80% coverage of skilled birth attendance.(13) Moreover, in order to meet the current
Sustainable Development Goal (SDG) target of universal health coverage, 4.45 skilled health workers
per 1,000 population will be needed.(14) At the commencement of Health Sector Transformation Plan
V (2016-2020), Ethiopia had a skilled health worker to population ratio of 0.7 per 1,000 population
which was well-under its own target of 2.3 per 1,000 (15) and the WHO recommended density.

As part of healthcare financing reforms introduced in 2005, maternal healthcare services such
as antenatal care (ANC), delivery services and postnatal care (PNC) were declared exempt from user
fees charged at health centres and health posts. However, since these facilities are not reimbursed for
the free services provided, they tend to impose other user charges such as card fees' or require women
to purchase supplies needed for delivery.(16) Of more concern was that 20% of facilities assessed in
2009 national survey were found to demand upfront payments before they would attend to obstetric

emergencies.(16)

2.1.3. Service delivery structure

At present (including the research period), health services in Ethiopia are delivered using a
three-tiered system. Primary healthcare is provided at the lowest tier consisting of primary health care
units (PHCUs). (15) As illustrated in Figure 2.1, each PHCU comprises a health centre and around five
community-based health posts in rural areas (urban areas rely on health centres alone). Health posts are
usually staffed with two HEWs and generally serve 3,000 to 5,000 households. Health centres provide
both preventive and curative services including ANC, delivery care and PNC. They are responsible for
15,000 to 25,000 households in rural areas (40,000 households in urban areas).(15) They typically have
an inpatient capacity of five beds. Tier 1 also includes a primary hospital with a 25-50 bed capacity to
which complicated cases encountered at health centres are referred.(15) Primary hospitals offer 24-hour
emergency services and are expected to be able to provide comprehensive emergency obstetric care.(17)
In 2014, the median number of providers at primary hospitals surveyed in Ethiopia included five general
practitioners, four health officers and six midwives. About half the health centres had two health officers

each.(17)

The second tier includes a general hospital (Figure 2.1) that has both inpatient and ambulatory

services and typically serves a million people. General hospitals function as referral facilities for

1 Women are often charged a registration fee before receiving services (16) and these indirect costs have been reported to be
a barrier to maternal healthcare service use in Ethiopia. (222) In some contexts, securing an ANC card is viewed as “insurance”
for birth as possession of the card makes it easier for women to use delivery care services(92) and not be labelled as service
defaulters.
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Figure 2.1. Structure of the health system in rural Ethiopia. Figure adapted from HSTP V(15) and the
Emergency Nutrition Network blog(18)

primary hospitals. In 2014, general hospitals had a median of four medical specialists (ex: general
surgeons, anaesthesiologists, obstetricians, etc).(17) The final tier consists of a specialized hospital
responsible for five million people. In 2016, there were a total of 3,804 health facilities in Ethiopia
including 30 specialized hospitals, 103 general hospitals, 160 primary hospitals and 3,459 health
centres; Oromia region had a total of 1,405 health facilities comprising 7 specialized hospitals, 25

general hospitals, 41 primary hospitals and over 35% of the country’s health centres.(19)

Facilities at various levels of the health system are connected through a referral system,
although this does not always function optimally. A cross-sectional study conducted in three regions in
Ethiopia in 2014 found that just 10% of individuals seeking care at a health centre or hospital had been
referred; 40% of those sampled at hospital level had come for routine maternal and child healthcare,

but had bypassed services available at primary care facilities such as health posts and health centres.(20)

The potential of community health workers to “create a bridge between health providers and
the community”, particularly in low resource settings where the available number of health workers
often falls short of the need, has long been recognized.(21) In Ethiopia, community structures have been
designed to accelerate access to primary healthcare as part of universal health coverage efforts.(22)
These include the Health Extension Program and the Women’s Development Army (WDA). The Health
Extension Program, launched in 2003, includes reduction in maternal and child mortality as one of its

objectives. A series of 16 modules is implemented by HEWs as part of the program to encourage
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households to take charge of their health and well-being. The modules provide information on
appropriate hygiene and feeding practices, malaria prevention, and vaccination, and encourage health
facility utilization among other topics.(23) HEWs are women recruited by kebele councils from the
communities they are charged to serve. They must have completed at least Grade 10 and receive one
year of training before being deployed to health posts and provided with a salary.(24) HEWs are
expected to conduct outreach activities, provide preventive services at the health post and make
referrals. They are also expected to collect information about households within their catchment
including the number of women of reproductive age, number of women who are pregnant, and women

who have used antenatal and delivery care services.(25)

HEWs are supported by members of the WDA, a program that was initiated in 2011 to further
expand geographical coverage of primary healthcare.(26) Members are organized into 1-to-5 (toko
shanee) and 1-t0-30 networks as part of the diffusion model approach to behaviour change. Toko
shanees are made up of five households that are led by a WDA member who is responsible for sharing
and modelling the content of the Health Extension Program modules after receiving training from
HEWSs.(26,27) Five toko shanees are organized into a 1-to-30 network with a leader (Figure 2.1) who
works closely with HEWs. Households that are able to successfully implement all aspects covered in
the Health Extension Program graduate as “model families” expected to be emulated by neighbouring
households. In 2015, there were about three million model families in Ethiopia and mobilization of
community funds through the WDA enabled the purchase of 200 ambulances to supplement those
purchased at the woreda level.(22) Model families influence their peers by promoting Health Extension
Program content at informal social activities like coffee ceremonies or at meetings of community
associations such as the funeral fund collective (the Iddir).(27) Health centres support HEWs and
community structures as part of their mandate laid out in the Ethiopia Health Centre Reform

Implementation Guidelines, created by the Federal Ministry of Health in 2016.(28)

2.1.4. Emergency obstetric care (EmOC) capacity in Ethiopia

The rationale for increasing national capacity to provide EmOC is that it is one way to reduce
maternal mortality.(29) Signal functions are a list of important medical interventions necessary to
manage the direct obstetric complications responsible for most maternal deaths.(29) Signal functions
are often used to evaluate the capacity of health facilities to provide basic EmOC or comprehensive
EmOC. The main difference between basic and comprehensive EmOC services is that under the latter
surgical care and blood transfusions are also available. A list of signal functions and the complications

they address is provided in Appendix 2.1.
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A global review conducted in 2014 reported a 55% unmet need for emergency obstetric care in
the world and estimated that 951 million women did not have access to EmOC.(30) In Ethiopia, a
national EmOC service assessment conducted in 2016 found that only 6% of health centres were fully
functional in that they provided all seven basic EmOC signal functions. This proportion was higher at
the hospital level where 14% provided basic EmOC and 45% provided comprehensive EmOC. In
Oromia region, where the study districts are located, comprehensive EmOC capacity at hospital level
was slightly higher (61%) than the national average but basic EmOC at hospital (13%) and health centre

levels (4%) was comparable to the low national averages.(19)

Estimated unmet need for EmOC? was also found to be very high at 82% in 2016, meaning at
a national level only 18% of women expected to have complications delivered at a health facility with
appropriate obstetric care. This varied widely between regions, ranging from 17% unmet need in Addis
Ababa to 97% unmet need in Gambella (in the eastern part of the country bordering Sudan). Oromia
region had an unmet need (86%) that was slightly higher than the national average, ranking it among

the regions with high unmet needs.

Health facilities vary in the signal functions that they fail on. In 2016, health centres were found
to fall short in provision of parenteral antibiotics (61%), removal of retained products (34%) and
assisted vaginal delivery (44%).(19) In terms of quality of delivery care, only 64% of health centres had
electricity and 39% had functioning water sources in the labour room; 21% had fuel for ambulances to
transport women and babies if necessary and 49% provided meals to women. Only 42% of health
centres had an average length of stay after delivery of at least 24 hours.(19) Photographs of typical

labour rooms at health centres in the study districts are included in Appendix 2.2.
2.2.  Definitions of maternal healthcare services
2.2.1. Antenatal care

ANC is care received by pregnant women and girls from skilled healthcare workers to protect
the well-being of both mothers and babies. This is generally achieved through risk prevention activities,
health education, and detection and management of pregnancy-related diseases or complications.(31)
In 2016, the WHO revised the minimum number of antenatal contacts from four (under the 2002 focused
ANC model) to eight. Under the eight-contact schedule, women are expected to have their first contact

during the first trimester, two contacts during the second trimester and five in the last trimester.

2 Unmet need was estimated by comparing the number of reported direct obstetric complications to the 15% expected among
the total births. The regional-specific figures may partially reflect referral patterns where more complicated cases tend to be
forwarded to higher-level, specialized facilities such as those located in the capital city, Addis Ababa. Under-reporting at some
facilities in rural regions may also over-estimate unmet need slightly.(19)
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Components recommended for all women during the eight contacts include items such as nutritional
counselling, iron and folic acid supplementation, maternal assessments such as hyperglycaemia tests

and a 24-week ultrasound scan, and preventive measures such as the tetanus toxoid vaccination.(31)

Prior to the policy change, ANC use was generally assessed using two indicators: (i) the
proportion of women who reported receiving ANC at least once during their last pregnancy and, (ii) the
proportion of women who reported having receiving ANC at least four times during their last
pregnancy.’ (32-34) Skilled healthcare professionals generally include doctors, nurses, midwives,
clinical officers and community health workers trained to provide some aspects of ANC depending on
country context.(33) When reporting ANC coverage during the Millennium Development Goal era, the
WHO also adopted similar definitions for ANC.(35,36) In Ethiopia, the Demographic and Health
Survey (DHS) program also relies on these two indicators to report ANC use; the indicators are
constructed using several questions put to women about whether they received any ANC or not, whom
they saw and where they sought care from.(37) Whether the skilled healthcare provider from whom

service is obtained is specified or not depends on data availability.(38)

2.2.2. Delivery care

Several definitions covering slightly different aspects of delivery care exist. The WHO refers

”4 or “institutional

to the proportion of births occurring at health facilities as “institutional births
deliveries”.(34) This definition operates under the assumption that women delivering at a health facility
are likely to have been attended to by a skilled health worker trained to manage uncomplicated
deliveries and refer complicated ones (34), although this may not always be the case.(39) This indicator
has also been referred to as facility birth (40) and facility-based delivery.(41) Traditional birth

attendants, whether trained or not, are not considered appropriate providers for delivery care.(33)

The DHS questionnaire includes two questions, about the site where the child was delivered
and the people present during the birth, to generate variables pertaining to delivery care received.(37)
The proportion of births attended by a skilled health professional is also one of the Sustainable
Development Goal indicators related to the third goal pertaining to health and well-being. (42)

One limitation associated with the different definitions of delivery care is the potential

discrepancy between skills that trained health workers should theoretically have and the actual skills

3 In my thesis, I use generally use one or both of these indicators.

41 chose to use “institutional births” to refer to births reported by women to occur at health facilities that are expected to offer
at least some level of basic emergency obstetric care such as hospitals and health centres, but not health posts. I use the term
“delivery care” to mean obstetric services offered at hospitals or health centres to labouring women during the birth of their
babies.
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they have when practically assessed.(43) Additionally, when self-reported responses are relied upon
from household survey data in low-resource settings, there are also limitations in women’s ability to

distinguish between various health worker cadres. (44)
2.2.3. Postnatal care

The postnatal or postpartum period is generally considered to cover the six weeks following
birth. The WHO recommends four postnatal contacts with the first occurring within 24 hours of birth;
additional visits are recommended at 48-72 hours, 7-14 days and six weeks post-delivery.(45) Both
women and newborns are at highest risk of death and complications during this period.(46) PNC
guidelines cover care recommended for both mothers and newborns; assessments of the baby include
items such as its ability to feed, its breathing and its temperature. Mothers are typically assessed for

bleeding, infection, pain, etc. (45)

PNC service use can be measured using several indicators depending on contact timing (i.e.,
within 24 hours, other contacts or all recommended contacts) and target (i.e mother or newborn or both).
The DHS program measures the percent of women who receive postnatal checks during the first two
days from health workers, community health workers or traditional birth attendants.(47) Separate
indicators describing the type of provider present for the first PNC check for women and for newborns
are also present. When relying on self-reported responses from household surveys, one of the limitations
is the potential overestimation of PNC among women who delivered at a health facility who may not

be able to distinguish between intrapartum and postpartum checks by healthcare professionals.(48)

Specific operational definitions used in the thesis are included in the methods section of each

article.
2.3.  Status of maternal healthcare service use in Ethiopia

2.3.1. Changes in service frequency and providers over time

Levels of utilization of ANC, delivery and PNC have been steadily increasing in Ethiopia as
shown by DHS data between 2000 and 2019. The national averages in 2000 were 27% for ANC, 5%
for delivery care and 11% for PNC (49) but increased to 74%, 50% and 34% respectively by 2019.(50)
Similar increasing trends have been noted for Oromia region, with utilization levels of ANC being the

highest and PNC the lowest. (Figure 2.2)
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Flgure 2 2.Levels of maternal healthcare service use between 2000 and 2019 in Oromla region. Figure
generated using data from DHS reports (ANC corresponds to having at least one contact with a skilled
provider; delivery care refers to the proportion of live births in the 5 years preceding the survey that
occurred at a health facility; PNC refers to the proportion of women giving birth in the preceding two
years that had a postnatal check within the first two days after birth).(49—54)

While ANC use, when measured as at least one visit, has generally been higher than other
service use in Ethiopia, it is much lower when the proportion of women reporting four or more visits®
is considered. Nevertheless, the number of women reporting at least four ANC contacts has increased
between 2000 (10%) and 2019 (43%).(49,50) Pregnant women have also tended to begin using ANC
in their second trimester rather than in their first trimester as recommended, and this has only marginally

improved over time.(54)

The proportion of births attended by skilled professionals has been on the rise since
2000.(49,54) However, the majority of these births are assisted by nurses and midwives rather than
doctors. In 2016 for example, only 20% of births were attended by doctors although the proportion is
much higher in private facilities compared to government facilities.(54) A shift in policy around clean
and safe delivery at health posts may also have affected the profile of providers attending to births.
Initially HEWs were trained to support uncomplicated deliveries at health posts (55-57), but this policy
was later discontinued(58) possibly over concerns about the inability of all HEWs to perform this

safely.(59)

3 In 2002, the World Health Organization introduced the Focused Antenatal Care (FANC) model which includes four visits
with specific interventions for each visit for low- and middle-income countries. In 2016, after reviewing available evidence on
the effectiveness of the FANC model, the WHO issued a new recommendation which stipulates that every pregnant woman
should have at least eight contacts with healthcare providers with a series of 39 recommendations on the nutritional
interventions, maternal and foetal assessments, preventive measures and interventions for physiological symptoms.(31)
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The percentage of women receiving PNC from health professionals has also been slowly rising
from just 3% in 2000 to 16% in 2016.(49,54) Most women receive their first postnatal check within the
first 48 hours after delivery and numbers have been steadily increasing from just 2% in 2000 (49) to
34% in 2019.(50) As with ANC, very few women have additional PNC visits beyond the first 48 hours
as recommended. In fact in 2016, less than 2% of women reported postnatal checks between one and

six weeks after birth.(54)

2.3.2. Regional variation in service use

Levels of utilization of all three services also vary widely between regions, with highest levels
of use usually recorded in the capital, Addis Ababa. As shown in Figure 2.3, in 2019 ANC use (at least

one contact) was lowest in Somali region (<30%), higher in Gambella and Tigray regions and highest
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Figure 2.3. Regional variation in ANC use (at least one contact with a skilled provider). Figure created
using EDHS 2019 data (50) in ArcGIS Pro (ESRI, Redlands, USA)
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Figure 2.4.Regional variation in delivery care use (proportion of live births in the preceding five years
that occurred at a health facility) in Ethiopia. Figure created using EDHS 2019 data (50) in ArcGIS Pro
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Figure 2.5.Regional variation in PNC use (proportion of women giving birth in the preceding two years
that had a postnatal check within the first two days after birth) in Ethiopia. Figure created using EDHS
2019 data (50) in ArcGIS Pro (ESRI, Redlands, USA)
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in Addis Ababa (97%).(50) Similar patterns of use were observed for delivery care use (Figure 2.4) and
PNC use (Figure 2.5). Somali region generally recorded lowest service utilization while Tigray and
Gambella performed at similar levels to Addis Ababa. Therefore, despite improvements in utilization

of all services over time, regional disparities persist within the country.

2.3.3. Social gradients in service use

In addition to substantial variation in levels of service use between regions, higher use of
services has been noted in urban versus rural populations, among women with higher education levels
and those from wealthier households. As shown in Figure 2.6a for ANC use, the absolute differences
between urban and rural populations fell sharply after 2014; in 2000, there was a 45% absolute
difference in use, but by 2019 this was reduced to 15%. This is an important achievement for Ethiopia

where the majority of people are located in rural areas.
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Figure 2.6. Differences in ANC use between 2000 and 2019 by: (a) place of residence (rural vs. urban),
(b) women's education level (none vs. secondary) and (c) household wealth (poorest vs least poor
quintiles) in Ethiopia. Figure generated using data from DHS reports.(49—52,54) No data was available
for household wealth for year 2000.

The gap in ANC use between women with no education and those with a secondary education
also dropped from 51% in 2000 to 38% in 2019 (Figure2.6b). However, ANC use has roughly exhibited
a 40-50% gap between women from the least poor and the poorest households. In addition to sharp
divides in levels of use, similar differences in type of provider for ANC have also been reported.
Whereas 90% of urban women reported receiving care from a healthcare professional such as a doctor
or nurse/midwife in 2016, only 43% of rural women did; when examined by household wealth, 80% of

the least poor women had professional care while just 33% of poorest women did.(54)
Absolute differences in delivery care use by place of residence, women’s educational

attainment and household wealth level are slightly larger than differences observed with ANC use as

illustrated in Figure 2.7.
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Figure 2.7. Differences in delivery care use between 2000 and 2019 by: (a) place of residence (rural vs.
urban) (b) women's education level (none vs. secondary) and (c) household wealth (poorest vs least
poor quintiles) in Ethiopia. Figure generated using data from DHS reports.(49-52,54) No data was
available for household wealth for year 2000.

It is concerning to note that household wealth-based gaps in delivery care use seem to be
increasing (Figure 2.7¢); while in 2005 there was a 24% difference between the poorest and least poor
women, in 2019 this was almost 70%.(50,51) With respect to education, the largest disparity was
recorded in 2011 at almost 65%; despite a gradual decrease, the difference in delivery care use between
women with no education and those with a secondary education was still over 50% in 2019.(50,52)
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Figure 2.8. Differences in PNC use between 2000 and 2019 by: (a) place of residence (rural vs. urban),
(b) women's education level (none vs. secondary) and (c) household wealth (poorest vs least poor
quintiles) in Ethiopia. Figure generated using data from DHS reports.(49—52,54) No data was available
for household wealth for year 2000.

Differences in PNC use by place of residence have also been declining since 2000 when there
was a 37% between rural and urban women, whereas in 2019 it was 19% (Figure 2.8a). Gaps in
utilization levels by women’s education level (Figure 2.8b) and household wealth (Figure 2.8c),
however, seem to have been fluctuating between 2000 and 2019. Disparities were highest in 2011

(~52% for both) and began to decrease until 2019 when utilization levels began to diverge once again.
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The type of provider seen for PNC has also varied over time by place of residence, women’s
education and household wealth. Smaller proportions of rural women, those with no education and
women from the poorest households reported seeing health professionals compared to women urban,
educated and less poor women over the past two decades. Differences by education level have, in
general, been on the decline since 2005 (40% to 26%), but gaps by household wealth have been
widening (22% to 36%).(49-52,54)

2.4.  Factors influencing maternal healthcare service use
2.4.1. Antenatal care
2.4.1.1. Low- and middle-income countries

A systematic review of the factors associated with ANC use in Sub-Saharan Africa (SSA)
identified 74 observational studies conducted between 2008 and 2018.(60) About one-third of the
studies originated in Ethiopia. The majority of studies focused on individual and household-level
factors. Higher education levels for both women and their husbands, higher wealth, being employed,
lower parity, planned pregnancies, having health insurance, living close to facilities, urban residence
and being involved in decisions generally all exhibited favourable associations with ANC use. The
review described the association between age and ANC use as context dependent with some studies
reporting higher odds of use among older women and others finding higher odds of use among women
under 20 years of age.(60) Ownership or use of radio and televisions was also positively correlated with
ANC use in a handful of studies. A few studies specifically examined community-level factors.(61,62)
For instance, a study from Zimbabwe reported that community-level prevalence of contraceptive use
positively correlated with increased odds of ANC use in both urban and rural populations; religious
composition of the community and more nurses per capita were significantly associated with higher

odds of ANC use among rural women but not urban women.(61)

Another study used DHS data from 32 low- and middle-income countries (LMICs) to explore
determinants of the frequency of ANC use to see if they differed from those linked to any ANC use.(63)
The authors reported education, age, marital status, household wealth and place of residence (rural or
urban) as influencing both use and frequency of antenatal care. With respect to ANC use, education and
household wealth showed almost “dose-dependent” associations with ANC attendance with increasing
levels correlating with higher odds of use. In terms of frequency of ANC use, women with primary
education were likely to have 11% more visits than women with no education (estimate=0.11, 95% CI:
while those with a secondary education were likely to have 37% more visits (estimate=0.37, 95% CI:
0.36 to 0.39). Married women had higher odds of ANC use than unmarried women (adjusted OR=2.5,
95% CI: 2.2 to 2.8) as did employed women compared to unemployed ones (adjusted OR=1.1, 95% CI:
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1.05 to 1.13). Women having their first child were most likely to seek ANC compared to women with
higher parity while those with unwanted pregnancies had lower odds of ANC use than women who
wanted their pregnancy (adjusted OR = 0.76, 95% CI: 0.72 to 0.79). The interaction between urban
residence and wealth indicated that the gap in ANC use between urban and rural residents widened as
wealth increased. For instance, urban women in the least poor quintile had double the odds of ANC use
compared to their rural counterparts (adjusted OR = 2.26, 95% CI: 1.96 to 2.59). The authors also
explored differences in the relative influence of factors between countries in Africa, Asia and Latin
America, noting consistency in the effects of education, marital status, unwanted pregnancies and,
wealth on ANC use across all three continents. The effects of employment varied, exerting a negative

effect on frequency of ANC visits in Asia but a positive effect in SSA.(63)

2.4.1.2. Ethiopia

A systematic review focusing on factors associated with women completing at least one ANC
visit in Ethiopia included 15 community-based, observational studies conducted between 2002 and
2016.(64) Three studies were carried out in Oromia region (65—67) with one based in Jimma town(67),
but none focused on rural areas in Jimma Zone. The authors pooled adjusted estimates for place of
residence, education levels of women and their husbands and, whether or not the pregnancy was planned
using a random-effects model. Higher odds of having at least one ANC visit were associated with urban
residence (pooled odds ratio [OR]=1.92, 95% confidence interval [CI]: 1.35 to 2.72; 8 studies), having
some level of education (pooled OR=1.90, 95% CI: 1.52 to 2.37; 13 studies), having a husband with
some level of education (pooled OR=1.49, 95%CI: 1.32 to 1.69; 5 studies) and a pregnancy being
planned or intentional (pooled OR=2.08, 95%CI: 1.45 to 2.98; 6 studies). Eight studies investigated the
association between women’s age and ANC use with five indicating that younger women had a higher
odds of ANC use (65,68—71) and three studies finding no statistically significant association.(66,72,73)
In the review, Tekelab et al. meta-analysed studies that used 20 years as a cut-off for at least one age
category and reported a pooled odds ratio of 1.06 (95% CI: 0.53 to 2.15; 5 studies) for women under 20
years compared to older women.(64) Marital status (OR=1.22, 95%CI: 0.78 to 1.91; 5 studies) and
parity (OR=1.22, 95% CI: 0.87 to 1.72; 5 studies) were not found to be statistically significant when
pooled estimates were generated.(64) Due to differences in the way variables were categorized and
reported, the authors reported being unable to generate pooled estimates for occupation, household
wealth, women’s involvement in decision making, husband’s support or approval for ANC, awareness
of ANC services and pregnancy-related danger signs. The review authors described mixed findings for

these variables.(64)

A few studies identified in the review considered geographical barriers such as travel time

(71,74) or estimated distance between household clusters and the nearest health facility (75,76) as
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potential factors influencing ANC use. In general, longer travel times or larger distances were associated
with lower odds of ANC use. Community level factors, such as norms around ANC or community-level
wealth, were not often considered. One study examined several kebele-level factors including the
kebele’s main source of income (farming or mixture of farming and trade), sufficient food production
and the average distance between the kebele and the nearest health centre.(76) The authors reported
living in kebeles with mixed income sources rather than relying solely on farming (adjusted OR=1.35,
95% CI: 0.47 to 3.88) and being food secure (adjusted OR= 1.29, 95% CI:0.21 to 8.1) as favouring
ANC use.

2.4.2. Delivery care

2.4.2.1. Low- and middle-income countries

An analysis of DHS data from 43 countries in Africa and Asia from over 200,000 women
identified several factors that significantly correlated with using delivery care.(77) In terms of
individual characteristics, higher age, more years of education, not being married and not wanting the
pregnancy was associated with increased odds of facility delivery. At household level, wealth, place of
residence, sex of household head, having fewer children, husband’s age, husband’s employment status
but not husband’s education were important correlates of delivery care use. Living in a community with
a high proportion of women using ANC services at least four times as well as using ANC herself was
also associated with increased odds of delivery care use. When only African countries were considered,
important correlates remained largely similar; however, being unemployed and having husbands with
more education were positively associated with delivery care use. Unlike the model including all
countries, sex of household head and husband’s age did not exhibit statistically significant associations

in models with African countries only.(77)

The context-dependent influence of husband’s education was also reported in another smaller-
scale analysis using DHS data between 2006 and 2010; while in Nigeria women with more educated
husbands (secondary versus primary education) had higher odds of delivery care, the opposite was true
in Kenya, but no effect was observed in Tanzania.(78) Reported frequency of media use (radio,
television and newspaper use combined) also had country-dependent associations; lower use scores

were associated with lower odds of facility delivery in Kenya and Nigeria but not Tanzania. (78)

Both papers using DHS datasets were unable to explore the influence of distance on use due to
lack of availability of data.(77,78) However, distance is likely to play an important role in women’s
ability to access delivery care.(79) Indeed, the most commonly reported reasons for not delivering at a
health facility reported in Kenya and Tanzania were large distances and lack of transport.(78) A

systematic review investigating the relationship between distance and travel time on delivery care use
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in SSA identified 57 eligible studies; 30 of these were conducted in Kenya, Ethiopia and Tanzania.(80)
No discernible pattern was observed when average distance (n=40 studies) was graphed against mean
service use, although a sharp drop was seen after a 40 kilometre threshold was reached. Similarly, when
average self-reported travel times were plotted against mean delivery care use, it was difficult to identify
a clear trend. However, when ten studies, that had adequate levels of reporting and were appropriately
adjusted, were meta-analysed the inhibitory effect of increased distance between home and health
facility on delivery care use was apparent (adjusted OR = 0.90, 95% CI: 0.85 to 0.94).(80) The authors
concluded that there was evidence that increased distance and travel time were negatively correlated
with delivery care use but there was an urgent need to improve reporting. Selection bias was also an
issue for 28 included studies either because they sampled easy to reach populations or recruited women

using healthcare services.(80)

2.4.2.2. Ethiopia

A meta-analysis of factors associated with delivery care use in Ethiopia was recently published.
It included 24 observational studies, primarily of cross-sectional design, that were conducted mainly in
Ambhara and Oromia regions.(81) The authors reported abstracting adjusted effect estimates to generate
pooled estimates of association for women’s attitudes, women’s knowledge, age at first pregnancy,
education, parity, occupation, place of residence, availability of information sources, distance, ANC
use, place of most recent birth and complications during prior birth with delivery care use.(81) Women
with a favourable attitude towards delivery care services, who were younger than 35 years of age at first
pregnancy, who were literate or had some level of formal education, lived in urban areas, had used ANC
services and had given birth to their previous most recent child at a health facility had higher odds of
using delivery care. The authors reported non-statistically significant associations for women’s

occupation, parity, travel time and prior delivery complications.(81)

Another earlier meta-analysis on factors associated with use of delivery care in Ethiopia
reported unadjusted pooled summary estimates using 34 observational studies published between 2000
and 2014.(82) In general, younger age, first-time pregnancies, higher education among women and their
husbands, urban residence, better danger sign awareness, ANC use, planned pregnancies and the
presence of complications during pregnancy favoured the use of delivery care services among women.
There was notable inconsistency in the association of women’s involvement in decision-making and
use of delivery care, with some studies favouring women’s involvement and others not. Different
decision-making dimensions were considered by the original studies, which also adjusted for different
sets of confounders. Some studies considered women’s involvement in decisions about place of delivery

(83-85) while others looked at decisions to seek health care in general.(86) One study created a
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composite index including women’s participation in decisions about healthcare for self, household

purchases and visiting friends or family.(87)
2.4.3. Postnatal care
2.4.3.1. Low- and middle-income countries

Similar to antenatal and delivery care use, wealth and education demonstrate important
associations with PNC use.(88,89) A meta-analysis using data from ten LMICs reported a gradient in
PNC use with wealth in which there was a progressive escalation in PNC use with increasing wealth
quintiles.(88) Although pooled estimates were not generated because of inconsistent variable
classification, qualitative syntheses of studies indicated urban residence, income-generating
occupations, shorter distances to facilities and more educated husbands were also associated with
increased PNC use.(88) Having fewer children and husbands who are formally employed has also been

described to encourage PNC use among women.(89)

An analysis of DHS data from 33 countries in Africa, including Ethiopia, using responses from
over 81,000 women examined factors associated with women receiving a postnatal check while at the
health facility where they gave birth.(90) In the adjusted model using data available from 25 countries,
socio-demographic factors, higher household wealth, urban residence, greater age (up to 45 years, but
not over), being unmarried and having a secondary education were favourably associated with receiving
a postnatal check. A caesarean-section delivery, being at a public hospital rather than a lower-level
facility, receiving care from a doctor versus a midwife, having used antenatal services, longer duration
of stay, and having the baby weighed at birth were also associated with receiving PNC.(90) The
association observed with education, wealth and ANC use was speculated to be related to better agency
among this less-vulnerable, better-informed group of women; better recall and awareness about pre-

discharge checks among this group of women may also have factored in to the findings.
2.4.3.2. Ethiopia

A systematic review focusing on factors correlated with PNC use in Ethiopia using nine
observational studies reported “decision-making”, ANC use, wealth or household income, awareness
of danger signs, place of delivery, place of residence and travel time as important factors identified
through meta-analysis.(91) Women being involved in decision-making, reporting ANC use, higher
income levels, awareness of danger signs, living closer to a health facility, husbands with higher
education levels and having delivered at a health facility rather than home seemed to favour women’s

PNC use. The summary estimate for education level was not statistically significant.
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2.4.4. Summary of factors associated with maternal healthcare service use and related research gaps

2.4.4.1. Potential explanatory factors of service use

Higher household wealth, higher education levels among women, shorter distances between
homes and health facilities and, urban residence were generally associated with increased odds of
antenatal, delivery and postnatal care in Ethiopia and across most other LMIC
settings.(60,63,64,77,81,82,88-90) ANC use was also positively correlated with both delivery care and
PNC use (81,82,90,91); women are also likely to be influenced by past service use, particularly if they

had positive experiences.(92)

Among individual factors, positive correlations between danger sign awareness and both delivery
and postnatal care have been reported in Ethiopia (82,91); while the role of danger sign awareness on
ANC use is unclear, a relationship seems plausible as better awareness of risks and ability to identify
problems could contribute to service use. The relationship between women’s information sources and
service use also needs to be probed further. Associations between media use or ownership and service
uptake are assumed to reflect this relationship but may actually be proxies for the influence of household
wealth. However, there may be other sources that women more directly rely upon for birth and maternity

care specific information such as health workers.

In terms of household/inter-personal factors, women’s involvement in decisions about healthcare
use is likely to impact service use and needs to be examined using clearly specified constructs. The
availability of social support for women to use maternal healthcare services also needs investigation
particularly since women rely on family and social networks for assistance with getting to a health
facility when they go into labour.(93,94) Qualitative evidence points to the role of birth preparedness
and planning in facilitating the use of delivery care.(79,93) In fact, several studies have reported
unexpectedly quick deliveries as reasons for women not making it to a health facility(95-99), but some

of these home births may be averted with birth preparedness plans in place.

The relationship between health system factors such as contact with community health workers,
level of health facility closest to women’s homes and quality of care are also important correlates of
service use. These need to be considered simultaneously with individual and inter-personal factors to

build a more complete picture of influential factors.
2.4.4.2. Methodological issues with evidence on factors important in the Ethiopian context

Several systematic reviews summarizing extant evidence on factors that affect women’s use of

maternal healthcare services are available.(64,81,82,91) However, there are several design, analytic and
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reporting issues related to the primary studies included in these reviews that threaten the validity of
associations reported. I discuss these here briefly, to demonstrate the need for evidence generated
through more rigorous methods, but provide more detailed descriptions of specific issues in Appendices

2.3t02.5.

Most primary studies included in the reviews provided inadequate or no information on
sampling frames used, participant recruitment processes employed and/or numbers of eligible
participants approached. Several studies stated that participants were randomly sampled but provided
no details about the sampling design. It is, therefore, difficult to rule out the presence of selection bias,

due to the way in which participants are selected or factors that influence participation.(100)

Information bias, which here can result from the misclassification of responses (100), was also
a concern. Several primary studies either provided no variable definitions or included insufficient detail
making it difficult to know exactly what the reported associations represented. Often, information about
how responses were categorized or the reference category used for comparisons was omitted.
Additionally, as part of meta-analysis, review authors sometimes combined a wide range of constructs
to generate pooled estimates of certain factors that conflated several dimensions making it difficult to
disentangle effects. See Appendix 2.4.1 for an example where danger sign awareness and benefits of
delivery care use are combined. Some of the pooled estimates were also hard to interpret as they were
generated by combining studies that did not always report the same factors. See Appendix 2.3 for an

example with level of education completed and literacy.

In several cases, the presence of both overfitting and residual confounding were concerns
particularly when statistical significance in bivariable analyses was used to determine what variables
were included in multivariable models. This reliance on p-values rather than a conceptual framework
or subject-matter knowledge runs the two-fold risk of excluding important confounders as well as
incorporating noise variables with spurious associations. Variable selection strategies have also been
reported to favour parameter estimates with higher magnitudes and generally produce p-values that are
too small since they do not account for multiple testing.(101) Analyses that involve multiple attempts
at finding the right combination of variables is described by Harrell as “violating every principle of
statistical estimation and hypothesis testing.”’(101) Residual confounding in estimates may also be an
issue in primary studies where authors chose to model groups of explanatory factors separately rather

than as one comprehensive model.

Numerous primary studies also employed a multi-stage sampling scheme which results in
clustered data as the first stage of sampling involves selecting clusters such as kebeles or health

facilities. Responses among cluster members are likely to be correlated thereby violating the assumption
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of independence that usually underlies regression models.(102,103) Ignoring clustering may not bias
regression coefficients, but standard errors will be underestimated (104) and confidence intervals will

appear artificially narrow.(105)

Given the degree of uncertainty around methods employed in the available studies, there is a
need to investigate factors that are potentially associated with maternal healthcare use in Ethiopia using

more rigorous methods and, then to report the results from such analyses adequately.

2.4.4.3. Effect of locality on relative importance of explanatory factors of service use

The consideration of contextual influences on maternal healthcare service has also not been as
common in literature originating from Ethiopia as the investigation of individual- and household-level
factors has. But, context has been shown to play a role in service use in a few studies in Ethiopia
(76,106) and several studies in similar settings (107-109) warranting further exploration. Among the
studies from Ethiopia, one from Amhara region found an association between both delivery care and
PNC use and living in kebeles with mixed income sources rather than sole dependence on farming.(76)
Another using nationally representative DHS data reported that communities with a higher than average
proportion of women who viewed distance as a barrier and communities with a higher than average
proportion of women using ANC services were positively associated with delivering a health facility.
(106)

Most of these studies operationalize context at village or primary sampling unit and variables
are constructed by aggregating individual responses at these levels. However, to understand how the
configuration of influential explanatory factors and their relative magnitude of effect changes with
locality requires methods that go beyond incorporating these aggregated variables are needed. This is
important in the context of the regional variation in service use that likely translates to differential access
at district, kebele or neighbourhood levels. Making use of spatial modelling approaches, that
accommodate variation in parameter estimates based on location, can provide more insight into how
social and geographical contexts affects women’s ability to use maternal healthcare services.
Conventional regression models generate parameter estimates that represent an effect averaged over the
entire study area (global estimates) which can mask what factors truly influence service use in different

localities.(110)
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2.5. Maternity waiting homes

2.5.1. Purpose of MWHs

Maternity waiting homes (MWHs)® are spaces near health facilities that offer obstetric care that
are created to accommodate pregnant women who are within a few weeks of their delivery date. MWHs
represent one means to decrease the gap in access levels observed between rural and urban areas; other
options include decentralizing care in order to reach all areas and making emergency transport widely
available.(111) MWHSs can be used to monitor women likely to experience obstetric complications
and/or to provide women who experience physically accessibility constraints an alternative to struggling
with emergency transport when they go into labour. They have also been used as venues for health

education and counselling about pregnancy, childbirth and postnatal care.(111)

2.5.2.  MWH models: essential elements

2.5.2.1. MWH location, infrastructure and services

To facilitate timely access to obstetric care, MWHs are typically located close to health facilities
or on site. How far they are from health facilities is an important consideration (111) and together with
their location can affect use.(112) In most cases they exist as standalone structures (113—-117) but
sometimes rooms within a health facility are designated to function as MWHs. More temporary
structures, such as tents, have been used as MWHs in post-conflict settings.(118) Most MWHs are

designed as dormitories with several women accommodated within one room.(119-121)

MWHs primarily serve to provide women, and in some cases accompanying family
members(114,122,123), with accommodation services. Depending on funding, MWHs may include
basic amenities such as beds and bedding (112,116,122,123), kitchens (112,119,122-127) or meal
services (128-130) and  sanitation  facilities such as  bathing  areas and
latrines.(112,114,117,119,123,125-127) However, considerable variability in availability and quality
of services has been noted. Some MWHs expect women to sleep on the floor (114,119,131,132), have
no kitchens (117) forcing women to cook on open fires (114), lack electricity and clean water
(116,131,132) and have dirty latrines.(133) Not all MWHs are also exclusively for pregnant women as
they are sometimes used to accommodate family members of patients admitted to the health

facility.(114)

% Maternity waiting homes have been referred to by several names including: “antenatal villages”(223), “maternity waiting
facility”(162), “maternity waiting room”(150), “antenatal shelter”, “maternity village”, “maternity rest home”, “birthing
huts”(111), “house of pregnant women”(224) and “birth waiting homes”(170). For consistency and to avoid adding to an
already long list of synonymous terms, these spaces will be referred to as “maternity waiting homes” throughout this thesis in

line with the WHO (111) and the majority of peer-reviewed publications.(114,116,124,157,161,175)
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Some MWHs also have recreational spaces and offer skill-building (126) or income generating
activities (117,123) as well as health education and health promotion sessions to users.(117,123) While
most MWH target pregnant women, some accommodate women postnatally as well.(113,134,135)
Women do not typically give birth at MWHs (111), although in some settings MWHs provide delivery
care as well.(113,127) In general, MWHs accommodate women for free, but some have reported

charging a user fee.(123,125)

2.5.2.2. Referral criteria and process

The WHO has listed higher parity, age (extremes of youth or age), short stature, poor obstetric
history, malnutrition, anaemia and hypertensive conditions as some of the identifiable factors that
elevate the risk of complications and recommends using a combination of distance, socioeconomic and
complication risk factors as MWH admission criteria.(111) However, the risk factor selection approach
has not been reported to be reliable in predicting which pregnancies will result in
complications.(111,136,137) Studies in the 1990’s found age and parity to be ineffective complication
risk predictors because there was little variation among women experiencing complications; however,
a higher proportion of the population would be considered at risk if these predictors were used, which
would unnecessarily burden the healthcare system.(137) Risk factors such as history of obstetric
complications assessed at antenatal bookings have also been reported to have poor positive predictive
value (33%) in some settings.(138) A more recent study examining 10 million births between 2011 and
2013 reported that 29% of births classified as low risk required non-routine obstetric care.(139) The
specific MWH admission criteria, therefore, should be selected by countries depending on local

priorities and health system capacity. (111)

To ensure that women are appropriately linked to MWHSs, they need to be identified and
referred during ANC and through community-based mechanisms of the health system.(111) Challenges
in reaching women living in remote areas has been noted in some settings (113); in others, the absence
of adequate community referral systems has been suggested to lower community awareness and MWH

use.(123)

2.5.2.3. User monitoring and transfer for delivery care

In order for MWHs to facilitate women’s access to timely obstetric care, users need to be
monitored during their antenatal stay and assisted with transfer to the health facility where they go into
labour. A few MWHs report providing ANC on site to MWH users (123,128,141), but most expect
users to attend routine ANC offered at the health facility. In some Latin American MWHs, labouring

women are transported to the delivery room by stretcher, wheelchair or ambulance.(123,134)
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In instances where a health facility does not have operative delivery capacity and other
essentials to manage complicated deliveries, an ambulance to transfer women to higher level facilities
is crucial.(111) However, while some MWHs report the presence of ambulances at the facility to which
they are attached, their actual utility may be hindered by lack of fuel (124) or unavailability of drivers.

In other cases, one ambulance is shared by several sites which can also compromise timely transfer.

2.5.2.4. Community support

The WHO describes community acceptance and support as influential factors affecting use of
and satisfaction with MWHs. There is some evidence that MWHs which are organized and resourced

by communities tend to be viewed more positively and are better used.(111,116,121,135)

2.5.3. Recent expansion of MWHs in diverse settings

Historically, maternity homes were mostly used to shelter unwed pregnant women in Europe
(142) and North America.(143,144) These homes were mainly run by faith-based organizations and
offered both antenatal and postnatal care but delivery care was mostly provided at health facilities.(144)
Descriptions of MWHs in Africa, specifically used to house women at risk for delivery complications,
have been recorded as early as the 1950s in Eastern Nigeria.(145) Between 1960 and 1990, MWHs
were also reported in Uganda, Malawi, Ethiopia, Ghana, Zimbabwe and Egypt.(111,142)

More recently, renewed interest in MWHs has led to their construction in several countries
around the world. Starting in 2002, “Mother-Houses” were set up in southwest Cambodia by CARE
International; several other provinces also opened MWHs leading to national guidelines being
formulated in 2010 to guide expansion.(146) Partners in Health began renovating several MWHs in
2006 in conjunction with the Ministry of Health in Lesotho.(147) MWHs in six provinces in
Afghanistan were launched in 2007 in a joint project by UNICEF and the Afghan government.(148)
UNICEF also partnered with the local government in the mountainous region of Ningxi Hui in
northwest China to refurbish rooms in hospitals to accommodate pregnant women to address regional
disparities in maternal mortality.(149) Almost 75% of county-level facilities surveyed in seven
provinces in Western China in 2011 had rooms for MWH services while over 90% of county hospitals
had these facilities.(150) All rural district hospitals in Zimbabwe had MWHs after the concept was
introduced in the 1980s, but most declined into a state of disrepair and were reported to be rarely
used.(151) In 2011, twenty MWHSs were refurbished and equipped by the Zimbabwean Ministry of
Health in partnership with UNFPA using funds from the Japanese Government.(152) Based on the

comparison of proportions of maternal deaths between communities with and without the presence of

J.Kurji PhD thesis (2021) 42



Chapter 2

MWHSs’(153), scale-up of MWHSs began in Liberia with the majority of facilities being constructed by
non-governmental organizations.(135) In 2013 in Namibia, several MWHs were introduced under the
Programme for Accelerating the Reduction of Maternal and Child Mortal led by the Namibian Ministry
of Health and the WHO.(118) Between 2010 and 2013, MWHs were established in the mountainous
district of Arghakhanchi in Nepal in response to transport and terrain barriers identified by the
community.(154) The same organization also funded three MWHs in West Pokot County, Kenya, in
2011.(155)

While by no means an exhaustive list, these examples highlight the fact that non-governmental
organizations are initiating construction or stimulating restoration in partnership with governments to
increase the presence of MWHs in impoverished rural settings where women are reported to be

experiencing geographical and social barriers to facility-based obstetric care

2.5.4. MWHs in Ethiopia

In Ethiopia, one of the oldest MWHs in the country was established around 1973 at Attat
Hospital by a Catholic Mission. Pregnant women were initially accommodated in tukuls (traditional
huts) largely built by the community, but these were replaced with a cement building with a 48-bed
capacity later on.(156)

An inventory of existing MWHs conducted in 2012 identified nine operational MWHs in the
country, the majority of which were attached to hospitals and often run by non-governmental bodies.
(157) In terms of infrastructure, most MWHs had iron roofs and brick walls, and kitchens and latrines.
All except one MWH was described as having access to piped water. Capacity ranged from four beds
at Assela Hospital to 44 beds at Hamlin Fistula Hospital. Very few MWHs had a meal service although
Attat Hospital was reported to provide food to those who could not afford to bring some. MWH users
were generally expected to attend routine ANC at the health facilities and were not provided any
assistance with transfer to the delivery room when they went into labour.(157) Attat and Gidole

Hospitals had well-established community outreach programs and a steady flow of users.

In 2015, the Federal Ministry of Health released guidelines for establishing MWHs in Ethiopia
in anticipation of national MWH service expansion.(158) The guideline outlines requirements around
admission criteria, accommodation facilities and health services in relation to MWHs. It also delineates

responsibilities that need to be assumed by all levels of government from the Federal Ministry to the

7 A mid-cohort analysis was conducted to compare whether the proportion of maternal deaths was different between
communities with MWHs present (n=3 deaths out of 8,477 child bearing women) and those without (n=12 deaths out 0f 9,567
child bearing women) using a Wald test (Wald y?=4.22, df=1, p=0.040).(153)
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kebele administration.(158) The Ethiopia National Reproductive Health Strategy includes a
performance target in which 75% of health centres in the country are required to have MWHs by
2020.(159) MWHs are also endorsed as a strategy in Ethiopia by UNFPA which stated that they “are
effective interventions in increasing utilization of maternal healthcare services...and improving birth

outcomes particularly among hard to reach rural-dwelling mothers”.(160)

A national survey conducted in 2016 reported over 50% of health facilities (n=2,001) offered
MWH services with all regions apart from Gambella having MWHs. The majority were described to be
providing food to users as well as health education. Most MWHs were located at health centre level
(97%) and in rural areas (64%). Almost all MWHs received community contributions (82%) in the form
of food, furniture and construction materials. About 55% of health centres had one room but one-fifth
had at least three rooms. While the average maximum MWH capacity at health centre level was seven,
on average only about two users were registered during the survey visits.(19) Photographs of MWHs

within our study districts are included in Appendix 2.6 to illustrate the status of existing amenities.

2.5.5. Existing evidence on effect of MWHs

In general, evidence on the effect of MWHSs on use of delivery care, maternal mortality,
maternal morbidity as well as perinatal mortality has been described to be of “very low quality”.(140)
A scoping review on the effect of MWHs on newborn outcomes reported that there was insufficient
evidence to make definitive conclusions about the impact of MWHs.(161) To date, no randomized,
controlled trials evaluating the effect of MWHs on health and mortality outcomes exist.(162) The WHO,
therefore, only conditionally recommends MWHs.(140) A detailed summary of correlations between
MWHs and mortality and health outcomes is provided in Appendix 2.7 while an in-depth critique of a
meta-analysis on the effect of MWHSs and perinatal mortality in Ethiopia is included in Appendix 2.8.

2.5.5.1. Correlations with maternal healthcare service use

The link between the presence of MWHSs and changes in facility deliveries was examined by
observational studies from Eritrea (124), Kenya (163), Zambia (164—166) and Zimbabwe (167),
Guatemala (127), Nicaragua (128) and Timor Leste. (113) The majority of studies pointed to favourable
correlations. Three studies compared the percentage of facility deliveries before and after the
introduction of MWHs without any adjustment for confounders or any data specifically linking MWH
use to delivery site. In Eritrea, an increase in the absolute number of facility deliveries at 11 facilities
was reported when data were graphically examined 12 months prior to MWH introduction compared to
20 months after.(124) An increase in the percentage of deliveries over one year in Samburu county

(Kenya) was noted after the construction of an MWH.(163) In Timor Leste no statistically significant

J.Kurji PhD thesis (2021) 44



Chapter 2

difference in facility deliveries (stratified by distance to health facility) was found after the introduction

of MWHs in two districts as compared to levels before.(113)

Two studies adjusted for the presence of confounders using multivariable models to look at
associations between MWH use and place of delivery. In Zimbabwe, MWH users had a significantly
higher odds of hospital delivery compared to clinic or home deliveries than non-users after adjusting
for age, parity, husband’s employment status, wealth, pregnancy complications and the use of

traditional care methods.(167)

More recently, researchers in Zambia reported home delivery to be less likely among MWH
users than non-users (165); earlier formative research in two of the seven study districts indicated that
facilities with MWHs had a higher odds of facility delivery than those without.(164) It is interesting to
note, though, that the mean proportion of facility deliveries at two intervention sites examined six
months before and 14 months after introduction of the upgraded MWHs did not change despite
significant improvements in quality scores and higher MWH utilization at both sites compared to three
comparison sites.(114) The same group reported statistically significant associations between MWH
use during the woman’s most recent delivery and attending at least four ANC visits during most the
most recent pregnancy as well as attending all PNC visits during the most recent pregnancy in early
2016, presumably prior to upgrading MWHs.(168) A table with a summary of study details is provided
in Appendix 2.9.

2.5.6. Factors influencing actual use of MWHs

A series of factors potentially affecting utilization of MWHs have been identified mainly by
qualitative studies soliciting diverse perspectives including that of community health workers, health
professionals and community members.(112,116,169-174,119,123,128,131-134,157) Several
quantitative studies examining correlations between various factors and MWH use or comparing
characteristics between MWH users and non-users also exist.(125,126,175-178) Most of the findings

stem from studies conducted in SSA, but include a few studies from South America and Asia®.

There have been mixed findings with respect to the association between age or parity and MWH
use. While a study in Ethiopia reported younger women were more likely to use MWHs than women
over 35 years (178), a Zambian study found not statistically significant association.(126) Similarly, in

two studies a higher proportion of MWH users were either first-time mothers or women with just one

8Countries in Sub-Saharan Africa include those in Eastern (Ethiopia, Kenya, Tanzania, Malawi), Southern (Zambia) and
Western (Ghana, Liberia, Sierra Leone) regions. Countries outside Africa include Nicaragua and Guatemala in the South
American continent, and Indonesia, Nepal and Laos in Asia.
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child (175,177), but one study found no significant correlation with parity.(126) A qualitative study
conducted with about 30 health facility users in Zambia uncovered an interesting link between age,
decision-makers and complication risks. Husbands of younger and nulliparous women generally had
the final say on whether or not their wives stayed at MWHs. They took advice from ANC nurses
regarding complication risks into consideration. Older women made their own decisions and often felt
they were familiar enough with the birthing process to go to a facility when they were in labour rather
than stay at MWHs. On the contrary, some younger women felt uncertain about when to go to an MWH

and generally stayed at home until it became obvious that they were in labour.(131)

In Ethiopia, husbands were noted to be instrumental in providing practical support to MWH
users. Almost half of the women who used an MWH in an Ethiopian study made the decision to come
jointly with their husbands.(172) Other family members may also be involved in decision-making
around MWH use; 46% of MWH users in a Malawian study described being strongly encouraged by
their mothers or mothers-in-law to stay the MWH.(177) Having a higher sense of self-esteem and
learning how to negotiate with principal decision-makers enabled Indigenous women to use MWHs in
Guatemala.(134) This was important in this context as men had reservations about their wives staying
at MWHs; their recalcitrance was in connection with transport costs and disruptions to household
management associated with MWH stay.(134) Anxiety around leaving children at home, particularly
younger ones, may also influence MWH use.(131,170,174,179) Knowing that they can count on their
social networks to provide care for children in their absence represents an important facilitator of MWH
use for women.(131,156,172) Conversely, having husbands who are unwilling or unable to look after

children hinders MWH use.(128)

Higher levels of household wealth have generally reported to be associated with lower levels
of MWH use, although indicators used for wealth vary quite a bit potentially affecting results. In
Ethiopia, the authors relied on women’s rating of their wealth status in relation to their neighbours (175)
while in Malawi whether or not households had a toilet in their home was used as a proxy for
wealth.(177) In Tanzania, an asset-based wealth index was created and women from households in the
first four quintiles were compared against those in the least poor quintile; higher odds of MWH use was
linked to belonging to lower wealth quintiles.(125) In Ethiopia, a higher proportion MWH users than
non-users were of the opinion that financial barriers created delays in securing transport to reach health
facilities.(178) However, qualitative studies in Ethiopia indicate that one of the concerns with MWH
stay is the potential loss of income through women’s absence.(131,172,179) The burden of indirect
costs associated with MWH stay are also experienced more acutely by poorer families (170) and in
some cases makes husbands less supportive of MWH use.(131) There is a need, therefore, to determine

what effect wealth has on MWH use in rural Ethiopia using reliable measures of household wealth.
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Qualitative studies largely indicate that higher awareness among women and the community
about MWHs, available services and their function supports use, whereas a lack of awareness leads to
poor use.(119,128,172) Women who have accessed maternal health care services or been engaged by
community health workers are likely to be more aware about MWHSs.(179) However, assessments of
the level of community awareness about MWHs sometimes differs depending on the stakeholder
perspective being evaluated; in Ethiopia, while health workers and HEWs felt the community was
generally well-informed about MWHs, non-users explained that they were not told about MWHs and

rather, were advised to come to the health centre when they experienced labour pains.(174)

Education, as assessed through women’s self-reported level of schooling completed, was
generally not reported to be significantly different between MWH users and non-users.(125,126,177)
However, two studies were health facility-based (125,130,177) and, therefore, likely looked at women
who successfully managed to overcome barriers typically associated with access to care. In Nepal,
discussions with community members revealed the perception that uneducated women are likely to be

more vulnerable to pregnancy problems and could benefit from MWH stay.(119)

While none of the available studies examined the association between danger sign awareness
and MWH use, one study found a higher odds of MWH use among women who had been informed that
they may be at risk for complications.(177) However, no significant association was found between
having complications during pregnancy, such as hypertension, and MWH use.(178) Qualitative
evidence suggests that fear of complications (131,156) or experiencing them in the past (131,170) could
be important motivators for both delivering at facilities and staying at MWHs; in fact, some community
members in an Ethiopian study perceived MWHs as places for women with complications to stay at,
which could influence who uses them.(174) Women attending under-five children’s clinics explained
that complication risk susceptibility is also sometimes influenced by age; younger women are more
fearful of delivery complications as they are sometimes told they “would not be able to push the baby

out”, whereas older women were felt more likely to “bleed a lot after giving birth”.(131)

Three studies reported higher MWH use among women who lived further away from a health
facility than closer to it.(125,126,178) Each study evaluated physical separation differently, using a
wide range of distances or estimated travel time in the process. In Tanzania, for instance, women living
more than 50km away from the hospital had higher odds of MWH use than those living within five
kilometres.(125) In Zambia, MWH use was higher among women located 15-24 kilometres (from
village centroid to MWH) compared to those less than ten kilometres.(126) Travel times greater than
30 minutes were linked with elevated MWH use in Ethiopia.(178) However, in Malawi, the average
distance between MWH and homes was found to be lower among users than non-users; however, no

information was provided about how this was ascertained.(130) The relationship between MWH use
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and distance, thus, may be context dependent. In Ethiopia, qualitative evidence highlights the
importance of proximity to social support from home when MWHs do not provide food.(179)
Moreover, physical access barriers that often hinder facility delivery present similar obstacles to MWH
stay among women living in remote areas with poor road networks and limited access to transport
options.(116,131,170,174) In Zambia, women interviewed at health centres explained that those that
live close to health facilities do not need MWHs; but they may be of benefit to women living far away.
For those women, it was expected to provide the option to head to a health facility at their convenience
rather than under the pressure of labour. It was explained that even those who may not have access to
transport could walk to MWHs, which would be difficult once labour began.(131) In the same study,
women from catchment areas without MWHs all felt that they would be useful to have, despite
acknowledging that many women who do not use MWHs in areas where they are available cannot do
so because of transport constraints.(131) Another qualitative study in Zambia highlighted women’s
challenges in returning home after delivery with a newborn baby in addition to belongings carried for
MWH stay; one woman described this as an impossible feat to accomplish on the bicycle her husband

borrowed from their neighbours.(116)

How MWHs are used also moderates the influence of distance. Women who present at the very
early stages of labour are often asked to wait at MWHs rather than being sent back home(123,129),
irrespective of distance. The health facility level to which an MWH is attached may be another factor
shaping the influence of distance on MWH use. In a Nicaraguan study, a possible reason for the
underuse of MWHs by women living far away was that they were located at health centre level.
However, women living more than six hours away were more likely to go to a hospital to give birth, as
facilities at this level were perceived to better at handling complications than lower level facilities.(128)
An expectation that ambulances will transport women in labour to a health facility contributes to the
reluctance to use MWHs to a certain extent.(170,174) The inability of families to bear costs associated
with transport can also reduce the likelihood of MWH use, particularly when transport costs increase

with distance to MWH.(123,128,157,169,179)

Qualitative studies have uncovered that the uncertainty around expected delivery dates makes
knowing when to go to an MWH challenging for some women.(169,179) Moreover, there is an implicit
assumption associated with the promotion of MWH as solutions to physical access issues, that pregnant
women are able to organize and afford transport as well as make arrangements for their absence ahead
of time. In fact, stakeholders interviewed in Sierra Leone stated barriers to MWH stay are not
insurmountable if families engage in better planning.(170) However, hardly any studies investigated if
or how MWHs are incorporated into the process of planning for births, and, what challenges may still

remain even if families plan to stay at MWHs.
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MWH use is also intimately linked to perceptions, prior experiences and requirements
associated with delivery care.(116,122,123,131-133,169,170) Women who were dissatisfied with
health facilities and health workers or whose needs were not met may be less inclined to use
MWHs.(119,128,169,171,174) The converse is also true; for instance, Attat Hospital in Ethiopia, which
has the oldest MWH in the country, has a well-established relationship with the community that trusts
it will be able to access reliable care at the hospital which key informants stated is an important driver
of MWH use.(156,157) In Guatemala, users described receiving patient-centred care and feeling valued
which encouraged other women to use the MWH services.(134) User experiences have also been
described to have a ripple effect on use with positive experiences of past MWH users encouraging more
women to use these facilities.(156,157) The opinions of community and facility health workers also

affect referral levels and, therefore, use. (174,179)

The quality of accommodation and support services available at MWHSs have been widely
discussed as important elements potentially affecting utilization.
(114,116,162,169,172,174,180,119,123,128,129,132,133,156,157) One of the most frequently
mentioned challenges faced by women is related to availability of food. In MWHs where meals are not
provided, women who do not have family who can bring them food, or live too far for family to provide
this support, or who come from families which simply cannot afford this added cost of stay, find it hard
to use MWHSs.(119,122,123,128,132,157,170,172,174) Sometimes due to the uncertainty attached with
duration of stay, women run out of the food they brought with them.(131,180) MWH users are also not
always satisfied with the quality and variety of meals when they are provided.(157,169,172,174) In
some cases, women are willing to prepare their own meals but kitchens are in poor condition, too far
from the MWH or have no cooking implements.(116,119,132,172,174) Despite the need and desire for
companions to stay with users, many MWHs neither have space for, nor provide food to,
companions.(116,123,131,174) Other areas where MWHs have been found to be lacking include
inadequate numbers or complete absence of beds and bedding, no clean water or electricity/lighting, no
clean bathing areas and toilets, no secure storage spaces and/or privacy.(116,119,126,129,131—
133,169,180) Where improved facilities are available, higher satisfaction has been recorded. In Malawi,
for example, women were more satisfied with a custom-built MWH with private rooms compared to a
standard, dormitory style MWH; the bespoke MWH design had higher safety, sanitation, storage,
companion space and building maintenance ratings from women that were all associated with

satisfaction levels.(117)

It has been observed that MWHs affiliated with non-governmental organizations offer better
quality amenities and services than public MWHs (116,123,131), which are often more poorly or
inconsistently funded. A before-and-after analysis of monthly utilization levels at five sites (two

intervention, three comparison) reported a statistically significant change in use at a faith-based MWH
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but not a public MWH, although both received infrastructure, supply and equipment improvements
outlined in the intervention model®.(114) However, the effect of quality on MWH use may be context
dependent as a survey of over 100 MWHSs in Liberia reported community-funded MWHs registered
higher use levels compared to NGO-funded MWHs.(135)

In terms of quality of support services, the lack of monitoring of MWH users by health workers
and the minimal level of assistance in transferring to the labour ward serve to negate the anticipated
benefits of MWH stay. Several studies highlight women’s disappointment with the neglect by health
workers experienced during their stay and call for better monitoring and care.(119,129,131-
133,157,172) Women in Zambia who had used public MWHs went so far as to say they were a waste
of time and did not reduce risks because they could spend weeks there without any visits from
midwives.(131) While the opportunity MWHs offer for rest is appreciated (133,180), some women
complain about the lack of activities to keep them occupied (129,169) and the loneliness and boredom
they experience, particularly in less-used MWHs or where companions are not permitted.(123,132,180)
Likewise, MWHs with televisions, health information sessions, skill building classes and gardens are
viewed more positively by users; the opportunity to socialize with other pregnant women is also
valued.(171,172) Older women in Zambia felt that being idle delayed the onset of labour and preferred
to carry on with their routine at home than rest at MWHs.(131)

Focus group discussions with stakeholders of a failed MWH in Ghana exposed the fact that
establishing the home near a mortuary, at a fair distance from the hospital, and without staff, made
women uncomfortable and contributed to very poor use.(112) The fact that MWHs are not always

exclusively used by pregnant women has also been a source of concern for some.(119,126,133)

2.5.7. Factors associated with intention or willingness to use MWHs

Five studies, mostly from Ethiopia, have reported on factors linked to intended use or women’s
willingness to use MWHs rather than actual use.(181-185) Correlations have been reported between
intention or willingness to use MWHSs and: woman’s education level and that of her husband (184),
danger sign awareness (184), anticipated complication risks (181,183), prior delivery care use
(183,184), history of delivery complications (184), sole decision-making by the woman (185), certainty
about finding a companion (183,184), confidence in receiving help with childcare (183,184), feeling
MWH stay will be supported/approved by husband and family (183—185), higher household wealth

° The Core MWH Model was described to include 3 main components, two of which were evaluated in the study by Bonawitz
et al (2019): (i) infrastructure/supplies/equipment involved the construction of cement structures with a lighting source,
lockable doors and windows, a cooking space with utensils, bathing and laundry areas, beds with bedding and mosquito nets,
access to clean water and a lockable storage room; and (ii) health system linkage which ensured MWH users were monitored
by health workers at the facility to which the MWH was attached to.
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(184,185), feeling it is possible for companion to be away from work (184), finding transport and food
costs associated with MWH stay affordable (184), having used antenatal care (185) and confidence that
health workers will be available.(183) Concerns about availability of food (180,185), fears around being

alone at night (185) can also influence intention to stay at MWHs.

2.5.8. Summary of factors associated with MWH use and associated research gaps

While only a handful of studies that quantitatively investigate factors associated with MWH
use are available'%(125,126,177,178,183), several qualitative works provide insight into the complexity

and interconnectedness of influences affecting use.(82,116,123,129,131,133,170,172,179)

In general, increased physical separation between homes and MWHs, quantified either in terms
of distance (125,126) or travel time (178), has reported to be positively correlated with MWH use.
However, qualitative studies exploring barriers to MWH use suggest limited access to transport and
reliable road networks still act as obstacles for women in remote areas.(82,116,131,170) The need to be
close enough to social networks to receive food supplies during MWH stay also moderates the
relationship between distance and MWH use in Ethiopia.(179) How physical separation affects MWH

stay, therefore, needs to be quantified in the rural Ethiopian context.

There is evidence that household wealth levels affects MWH use, with some studies indicating that
women from poorer families being more inclined to use MWHs.(125,177) However, given the diversity
in indicators used to represent wealth, including subjective ratings of wealth levels (175) and whether
or not toilets are located inside homes (177), the question around the role of wealth in MWH use in
Ethiopian remains largely unanswered. Concerns voiced by families about potential loss of income
during women’s stay at MWHs (131,172,179) and the disproportionately high financial burden of

indirect costs on poor families (170) underscores the need for further investigation.

Inter-personal influences, such as availability of social support and decision-making patterns, have
also been qualitatively identified as instrumental in MWH use. Associations between MWH use and
younger age (178), lower parity (177) or being married (126), that are statistically significant in some
cases but not others, may become relevant depending on who the decision makers are.(131) While
involvement in decision making has been alluded to be important for intended MWH use (185), it has

not been evaluated in relation to actual use. Similarly, the pivotal function of social networks in

10 This pertains to peer-reviewed literature published as of August 2020 with the following terms included either in the title or
abstract: ((“antenatal” OR “matern*” OR” birth*””) AND (“waiting”) AND (“village*” OR “room*” OR “hut” OR “home*”
OR “area*” OR “facility*”)) OR (“antenatal shelter” OR “maternity village” OR “maternity rest home” OR “house of pregnant
women”’)
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facilitating access to, and supporting stay at MWHs has been repeatedly described qualitatively
(82,128,131,170,179), though not assessed quantitatively.

The influence of women’s occupations on MWH use has not been studied in the rural Ethiopian
context. Women with income-generating occupations may have the agency, fewer children and/or
financial independence to use MWHs. On the other hand, they may have less time to stay at MWHs

than housewives; this needs to be investigated.

There was a distinct absence of community-level factors among factors investigated by studies on
MWH use. Given the link between experiences with, and perceptions of delivery care
(116,122,123,131-133,169,170), it is plausible that how disposed the community is towards delivery
care could affect women’s willingness and ability to use MWHs. Additionally, impressions about
maternal healthcare services, including MWHSs, have been described to spread by word of mouth in
low-resource settings (122,123) and can impact use.(156,157) Finally, health system factors such as
levels of community engagement to promote awareness of MWHs (119,128,172), the quality of both
delivery care (82,119,128,169) and MWH services
(82,114,169,172,180,116,123,128,129,132,156,157,162) and referral mechanisms in place to link

women to MWHs may also be important in determining whether or not MWHs are used by women.
2.6. Role of community and religious leaders in maternal healthcare service use!!

2.6.1. Community leaders

Leaders can be regarded as individuals who “control or manage other people because of their
ability or position”.(186) Community leadership goes beyond influencing others, as community leaders
are expected to act as local change agents who identify community needs and advance their
interests.(187) Norms of reciprocity and trust are central features of communities (188) which
community leaders leverage to effect positive change. In Ethiopia, HEWs have been described as one
important subset of community leaders. Like community health workers in other settings, they link
communities to health systems through their roles in service provision, cultural brokerage and as agents
for social change.(189) As described in Section 2.1.3, HEWs work closely with other community
leaders, such as members of the WDA, and have been described to be the cadre with the most frequent

interaction with other leaders in the health sphere; this increased interaction is partially influenced by a

11 A brief description of the role of community and religious leaders is provided here as context to the local leader intervention
component that was evaluated as part of this thesis. An in-depth exploration of these groups and the intervention component
is out of the scope of this thesis as it forms a core part of the research being conducted by other doctoral students on the
research team.
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high level of trust in them.(190) They are also trusted by the community, which often plays a role in
their selection.(191)

The WDA is designed to be the embodiment of participatory engagement as it confers
leadership roles to one woman from every five households.(22) These are voluntary positions are held
by women in model families who are charged with the responsibility of disseminating health
information and promoting health service use within their network of five households.(192) Positive
associations between the density of these networks and antenatal and delivery care use have been
reported in Ethiopia.(26) Similarly, correlations were found between HEW outreach activities and
increased odds of ANC and PNC use and birth preparedness planning but not delivery care service use
(193), which may have been modulated by distance of the networks from health facilities.(194)
However, another study reported positive associations between home visits by HEWs and the use of all
three maternal healthcare services (195); this may be a reflection of the heterogeneity in local
implementation. At the national level, a link between the introduction of the health extension and WDA
initiatives and sharp declines in maternal mortality levels between 2003 and 2016 has been

reported.(196)

The potential of community health workers, such as HEWs, to realise equitable behaviour
change in LMIC settings has also been previously described.(197) One way in which this may be
achieved is by gradually effacing community norms that make it more difficult for groups marginalized
by factors such as wealth to access maternal healthcare services. However, community health worker
action has limited effectiveness in counteracting the negative impact of key structural barriers to access
such as poor infrastructure, or poverty.(197) Additionally, there is a need to invest in capacity building
of community health workers and better support them materially in order to facilitate the role that they

play in empowering communities.(198)

2.6.2. Religious leaders

Religion is often mentioned as a factor correlated with use of maternal healthcare
services.(60,93,199,200) Whether the observed associations are directly attributable to religious values
or associated with other factors is not entirely clear. Religion is difficult to measure and pathways of
influence even harder to investigate.(201,202) A synthesis of qualitative studies in North American
settings summarized potential mechanisms through which religion may influence differences in
healthcare access; some examples include interpretations of health based on theological understanding

and perceived discrimination due to religious values.(203)
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Some studies speculate that the link between religion and belief in the supernatural is related to
fatalistic views that are sometimes adopted; this can impact health-seeking, willingness for screening,
acceptance of treatment related to various health conditions and can dampen family willingness to
support care.(203—-209) Regardless of the mechanism through which religion may nor may not impact
maternal healthcare service use, religious leaders and faith-based organizations are recognized

influential and often engaged to improve access to care.(210-214)

Religious leaders are commonly integrated into interventions addressing health-related issues
that intersect with religious values such as female genital mutilation (215), condom use (216) or HIV
testing.(212) In Ethiopia, for example, the acceptability of using religious leaders to provide
psychosocial support to HIV-infected individuals was investigated as HIV is sometimes viewed as a
“punishment from God”.(212) The most extensively researched health intervention in the context of
religion and religious leaders, though, is contraceptive use.(217,218) Qualitative evidence suggests that
depending on the individual’s interpretation of their faith, having many children can viewed as a duty
by some, while others feel that it is their moral responsibility to limit the number of children in order to
provide the best possible care for their children.(219) These beliefs can affect decisions around
contraceptive use or birth spacing and religious leaders have been found to be useful in guiding choices.
For instance, in Nigeria a significant increase in contraceptive uptake among women was reported when

religious leaders were used to sensitize families about the importance of family planning.(210)

Religious leaders, who are most often male, have also been targeted by interventions aiming to
catalyse male involvement in reproductive and maternal health.(217) In some cases, they have also
been used to urge women to use maternal healthcare services. For example, religious leaders in Tanzania
were trained to be safe motherhood promoters, encouraging the use of delivery care services through
home visits and sermons during worship services.(220) While there do not seem to be many
interventions in rural Ethiopia that make use of religious leaders to help make motherhood safer,
formative studies in the study area confirmed that religious leaders regard promoting maternal
healthcare service utilization as one of their duties. This is in addition to providing emotional support

and encouraging the community to work together to assist labouring women get to health facilities.(221)
2.7.  Chapter summary

In this chapter I described the development of the healthcare system in Ethiopia where primary
healthcare is firmly rooted and pervasive community health structures exist that can be leveraged to
promote equitable maternal healthcare service use and contribute to improving health equity. While
Ethiopia has made impressive progress in uptake of maternal healthcare services, large regional

variation and disparities along social gradients, particularly household wealth, persist at concerning

J.Kurji PhD thesis (2021) 54



Chapter 2

levels. I show that individual and household-level influences of service use are widely reported, but
there is a need to improve the methodological rigour through which evidence is generated. Furthermore,
given the large regional and social-determinant based disparities in use, contextual differences in the

experience of barriers that may be partially driving these differences need to be explored appropriately.

I then introduced MWHs and discussed their proliferation in Ethiopia, to address geographical
barriers preventing uptake of delivery care in rural areas, despite the lack of conclusive evidence on
their effectiveness. MWHs generally provide low quality accommodation and services to pregnant users
which could be impacting use. However, there is a need to understand what other factors affect use of
MWHs located at health centre-level in rural Ethiopia. While quality improvements are needed, it is

unlikely that they will be sufficient to improve use as women likely face social barriers as well.

In the next chapter, I outline the methods used to identify determinants of MWH use, explore spatial
variation in factors affecting antenatal, delivery and postnatal care use, and evaluate how effective
upgraded MWHs and local religious and community leader-training is in improving delivery care use

in a rural Ethiopia setting.
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Chapter 3. Methods

While the methodological details pertaining to each article are covered within their respective
chapters, I present additional information here about the study setting to provide context and include
more details about crucial elements of my research. I explain how, under the guidance of Dr. Monica
Taljaard (thesis advisory committee member), I calculated the sample size for the cluster-randomized
controlled trial (section 3.2), how I led the design of the household surveys (which are the main data
sources for my thesis) (section 3.3) and how Dr. Manisha Kulkarni (thesis supervisor) and I sampled
women for the surveys (section 3.4). I also systematically describe how the maternity waiting home
(MWH") intervention component was developed (section 3.5). In the final sections of this chapter, I
expound on fundamental aspects of spatial (section 3.6) and trial analysis (section 3.7) methods to
complement the condensed versions included within the articles. Copies of ethical approvals obtained

are included in Appendix 3.1.

3.1. Study setting

3.1.1. Ethiopia

The trial, within which this research is nested, was conducted in three districts in Jimma Zone
(Figure 3.1c), located within Oromia region (Figure 3.1b) in the south-western part of the country.
Ethiopia is land-locked and situated in the Horn of Africa (Figure 3.1a), with Somalia, Kenya, South
Sudan, Eritrea and Sudan along its borders. It is spread across about one million square kilometres, with
36% of the area cultivated for agricultural purposes in 2016.(1) There were an estimated 109 million
people in 2018 in Ethiopia and the overall life expectancy at birth was 66 years in 2017.(2) In 2017,
about half of the population in Ethiopia was above 15 years and women between the ages of 20 and 24
years constituted approximately 10% of the total population. The total fertility rate was 4.3 births per
woman in 2017; this was slightly lower than the average for Sub-Saharan Africa (4.8 births per woman)
but double the world average (2.4 births per woman).(2) Classified as a low-income country by the
World Bank!, agriculture represents 65% of total employment in the country as almost 80% of the
country’s population is rural. The overall primary school completion rate was 54% in 2015. Ethiopia’s
literacy rates are below the average in Sub-Saharan Africa and one of the lowest in East Africa.(2)
Internet use in Ethiopia is also generally low (19%) and concentrated among the urban, the highest
educated and the wealthiest segments of the population with large disparities between men and

women.(3)

! Countries that had a Gross National Income per capita that was $1,035 or less in 2019 are classified by the World
Bank as low income.
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Figure3.1. Study
area map
showing the
location of: (a)
Ethiopia (b)
Jimma Zone in
Oromia Region
(c) study districts
in Jimma Zone
and (d) PHCUs
in study districts.
Maps created in
ArcGIS Pro
(ESRI, Redlands,
USA) Shape file
for Africa
obtained from
OpenAfrica (4).
Administrative
boundary shape
files for region,
zone, districts
and PHCUs
obtained from
Jimma Zone
Health Office.
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In 2018, Ethiopia’s Human Development Index (HDI)? was 0.470 and its inequality-adjusted
HDI was 0.337, placing it among the countries with low human development and below the average for
Sub-Saharan Africa (HDI=0.541; inequality-adjusted HDI=0.376). Nevertheless, Ethiopia has shown
improvements in development since 2000 when its HDI was 0.283; the 28% difference between the
HDI and the inequality-adjusted HDI is indicative of the uneven distribution of progress across the
population.(5) While Ethiopia has one of the highest GDP growth rates in Sub-Saharan Africa, the
World Bank lists “limited competitiveness....an underdeveloped private sector....and political
disruptions associated with social unrest...” as the main threats to stable economic growth and poverty

reduction.(1)

3.1.2. Profile of Oromia region, Jimma Zone and the study districts

During the early 1990s, the country underwent decentralization and regions were established,
which in turn created zones to assist in management of woredas (districts). Regions were legislated to
handle social and economic development and oversee service delivery.(6) In 2002, further

decentralization transferred responsibilities of social service delivery to woredas.

Oromia, one of the nine regions in Ethiopia, is the largest (34% of land in Ethiopia) and most
populated region in the country (37% of total population). It is divided into 20 administrative zones, of
which Jimma Zone is one.(7) The highlands are occupied by agriculture- and livestock-producing,
sedentary communities, whereas lowlands are inhabited by pastoralist communities largely dependent

on livestock production.(7)

As shown in Table 3.1, the proportion of women with no education and no employment is
slightly above the national average, and at higher levels than men. The majority of men in Oromia
engage in agricultural activities. Similar to the rest of Ethiopia, Oromia region’s population is rural with

limited access to mobile telephones and internet; this is especially true for women (Table 3.1).(3)

Jimma town, the administrative capital of Jimma Zone, is located about 350 kilometres (km)

from the capital, Addis Ababa. Jimma Zone has 19 districts. Cereals, pulses and coffee are grown in

2 The HDI is a composite index used to measure development that combines life expectancy (health), years of schooling
(education) and Gross National Income per capita (income/standard of living). The inequality adjustment to the HDI assigns
a penalty (using the Atkinson index) to the HDI based on inequalities in each of the component dimensions.
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Table 3.1. Socio-demographic characteristics of women and men in Oromia region compared to the
urban capital (Addis Ababa) and national averages

Characteristic Oromia Addis Ababa Ethiopia
No education

Women (15-49 years) 51% 9% 48%

Men (15 — 49 years) 27% 4% 28%
Literate

Women (15-49 years) 37% 88% 42%

Men (15 — 49 years) 69% 96% 69%
Unemployed

Women (15-49 years) 54% 35% 50%

Men (15 — 49 years) 5% 14% 8%
Agriculture occupation

Women (15-49 years) 41% 1% 42%

Men (15 — 49 years) 79% 2% 71%
Mobile phone ownership

Women (15-49 years) 23% 87% 27%

Men (15 — 49 years) 54% 94% 55%
Internet use

Women (15-49 years) 3% 33% 5%

Men (15 — 49 years) 12% 60% 13%

Source: Ethiopia Demographic & Health Survey, 2016(3)

Jimma Zone in addition to various fruits and vegetables. The study districts of Gomma, Kersa and Seka
Chekorsa have their capital towns located at Agaro, Serbo and Seka, respectively; these towns are also
where the Woreda Health Offices are located. Gomma is recognized as a coffee-producing district and
coffee, an export cash crop, represents an important source of income for smallholder farmers in the
area.(8,9) According to a 2019 USDA report, coffee exports constituted about a third of the value of all
exports in Ethiopia in 2017/2018.(10)

The road density in the three districts is quite low, ranging from 0.05 km/km? to 0.15km/km?.
A small airport is located in Jimma town. Seka Chekorsa has the largest land area among the three study
districts.(11) According to Jimma Zone Health Office records, the number of households in the three
study districts ranged between 50,000 to 60,000 and kebeles roughly comprised 1,400 households
(Table 3.2).(12)

Table 3.2. Characteristics of study districts in February 2016 prior to baseline survey

Gomma Kersa Seka Chekorsa
Number of households 56,683 43,856 52,327
Number of women 60,211 46,586 55,584
Number of kebeles 39 31 39
Number of health centres 10 7 9

Source: Jimma Zone Health Office report, February 2016

J.Kurji PhD thesis (2021) 71



Chapter 3

3.2. Evaluation of complex interventions

Complex interventions typically comprise several elements that interact with one another as
well as the context within which they are embedded.(13) They often have several non-linear outcomes
as a result of targeting complicated issues with long causal chains.(14—16) Complex interventions, such
as MWHs, can involve a diversity of organizations and an assortment of actors (such as health workers,
local leaders) frequently requiring intervention targets to perform complicated tasks. (13) These
elements all act as sources of complexity.(17) In addition to knowing if a complex intervention works
(effectiveness), understanding the mechanism through which it operates (how it works) and how
effectiveness may change across different population subgroups (for whom it works) and settings (under

what conditions it works) over time is equally important.(18,19)*

The suitability of clinical trials (sometimes referred to as explanatory trials) for evaluating
complex intervention effectiveness has been questioned. One of the main concerns is how useful
evidence of effect generated under highly regulated trial setting is, particularly when there is a need to
replicate interventions under routine care.(16) Explanatory trials are usually designed to evaluate the
efficacy of interventions i.e., their effect on outcomes under tightly controlled conditions. They
commonly recruit relatively homogenous individuals, expected to have high compliance and to likely
to demonstrate the highest benefit from the intervention.(20) Pragmatic trials, on the other hand, adopt
broader eligibility criteria to ensure that participants are more representative of the population targeted
for inference. In this way, they accord equal importance to both internal and external validity.(20) In
pragmatic trials interventions are usually tested against usual care rather than the absence of any
interventions. Pragmatic trials also acknowledge that blinding participants and providers may not be
possible; however, blinding of outcome assessors and analysts can minimize the chances of detection
bias which is important.(21) The aim of pragmatic trials is often to assist providers select between care
options. They recognize that factors such as the acceptability of interventions will affect participant

adherence and thus interpret trial results as the effect of offering interventions.(21)

3 It is important to note once again that this thesis research was nested within a larger mixed methods
implementation study that examined several dimensions of the intervention components including how they were
delivered across various settings and how they were expected to lead to outcomes through several intermediate
outcomes such as changes in the knowledge, attitudes and practices of a diverse range of stakeholders (how do
they work and under what conditions do they work?). These elements of intervention assessment fall under the
primary research of other students on the project who are using qualitative and monitoring data in addition to
survey data to answer some of these questions. Under my thesis objective three, the cluster RCT served as the
platform to evaluate intervention effectiveness to answer the question “Do the interventions work?”
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Trials are sometimes regarded as being at odds with complex interventions because they are
believed to require strict standardization. This is viewed as incompatible with complex interventions
which rely on flexibility for their successful integration into different settings. However, it has been
noted that it is the mechanisms through which they are hypothesized to lead to outcomes that need to
be uniform rather than the specific modalities of intervention activities.(22) For instance, in the Safe
Motherhood project, one of the mechanisms for improving use of maternal health services was through
increased awareness of the importance and availability of these services among families. Leaders opted
for a diverse range of activities to achieve this ranging from providing information after prayer services
to holding community meetings to visiting homes. Pragmatic trials are, thus, structured to support
evaluation of complex interventions while preserving the benefits that randomization offers in terms of

causal attribution of effects.

3.3. Sample size calculations for the cluster-randomized control trial

3.3.1. The need for cluster adjustments in sample size

Clusters are often randomized instead of individuals when interventions are delivered at this
level, as was the case in our trial (Figure 3.2); a desire to reduce contamination between arms, improve

compliance to arm assignments, save costs and improve generalizability are also reasons for adopting

Q Conducted in 3 districts in Jimma Zone with 24 randomly selected
U:Lk] PHCUs (first stage, multistage sampling)
m% Women (n=160) with a pregnancy outcome randomly selected within
iy each PHCU (second stage, multistage sampling)
Data collection using repeat cross-sectional surveys at baseline and 21
months post intervention
[ |
m Stratified randomization of PHCU clusters to three, parallel arms
— 2 intervention components (MWHSs* & leader training) compared to
= usual care
@ Primary outcome: change in institutional births

Figure 3.2. Fundamental elements of our trial design®

4 Additional details about trial design and methodology can also be found in the trial protocol paper published in Trials and
included in Appendix 3.2.
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this design.(23) However, cluster-randomization can be resource-intensive because there is loss in the
information contributed by individuals. Due to the homogeneity in responses within clusters, higher
sample sizes are required for cluster-randomized than individual-randomized trial designs.(24)
Variability between clusters can also be as a result of different contextual factors or differences arising
from variable levels of interaction between cluster members that affects behaviours; the higher the
cluster variability, the smaller the effective sample size and the lower the precision in effect

estimation.(25)

Failure to adjust sample size calculations for clustering compromises the internal validity of the
trial, but has been reported to frequently occur.(26) An inappropriately estimated sample size may lack
the necessary power to detect differences between trial groups, as the presence of clustering decreases
the effective sample size. Sample sizes calculated under individual randomized designs need to be
inflated by a factor (the design effect) to achieve comparable statistical efficiency.(25) The use of
repeated cross-sections, as was the case in our trial, introduces further clustering at a temporal level, i.e.
similarity in responses between individuals in the same cluster taken within the same time period

(27,28) which also needs to be accounted for.

3.3.2. Method used to calculate the sample size for the cluster-randomized trial

The methods described by Hooper and Bourke (29) were followed to account for both within-
period and between-period intra-cluster correlations (ICCs). As shown in Figure 3.3, the process first
entails calculating the sample size required under an individually-randomized design. This number is
then inflated by the product of the design effect due to cluster randomization (d.) and the design effect

due to use of repeated cross-sections (d:).

Since the total number of available PHCUs (trial clusters) was fixed, we varied the cluster size
to attain the desired power of 80% using eight clusters per arm. We used a cluster autocorrelation ()
of 0.8, also used by Hooper and Bourke.(29) This assumes a 20% decay in the correlation between
responses from women within the same PHCU over time and was used in the absence of empirical

evidence as it seemed to be a reasonable assumption.

To account for multiple testing, we applied a Bonferroni correction when calculating the sample
size required under individual randomization. A correction was required because of the use of a shared
control between the two intervention arms resulting in multiple hypothesis testing, i.e., the MWH" &

training arm versus control and, the training-arm versus control. Applying correction methods helps to
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1

ni= 163 }

eCalculation of sample size under individual randomization (n;) for detecting a 17% difference
between two proportions (control=0.4, intervention=0.57) at 80% using a family wise error
rate of 5%. (n; represents the number per trial arm)

d=16.9 }

eCalculate design effect due to clustering (d_) using cluster size (m=160) and expected ICC
based on literature (p=0.1). [d. =1+ p(m-1)]

— 1
r=0.76 J

eCalculate r (the correlation between observations from the same cluster at different times).
[r=(mpm) /d]

d, =0.43 }

eCalculate design effect due to repeated assessments using the r formula for parallel group
design with one follow up assessment. [d, = 1-r?]

I A

n.=3,840 )

eCalculate sample size under cluster randomization (n.) by multiplying the sample size under
individual randomization by both design effects (d. and d,) and rounding up the number of
clusters needed to a multiple of the number of trial arms.

Figure 3.3.Flow chart of sample size calculations using Hooper & Bourke methodology (19)

ensure that the family-wise error rate, which is the probability of making at least one type-I error, was
fixed at the desired level of 0.05.(30) The Bonferroni correction is the simplest and most commonly
used correction method; the significance level of each individual hypothesis is adjusted by dividing it
by the number of hypotheses tested. In the main analysis [ made two comparisons and, therefore, each
hypothesis was tested at 0.025. Despite its simplicity, the Bonferroni performs relative well compared
to other adjustment methods and is recommended for use when performing sample size

calculations.(31)

Donner & Klar also recommend performing sensitivity analyses to examine how varying the
number of individuals sampled per cluster changes with different expected ICCs if a fixed number of
clusters are available.(25) 1, therefore, calculated the number of clusters needed using a variety of
cluster sizes using two ICCs (0.10 and 0.15) obtained from a paper reporting ICCs obtained from
community-based, cluster-randomized trials conducted in low resource settings.(32) Pagel and
colleagues calculated ICCs between 0.03 (India) and 0.15 (Malawi) for the outcome of institutional
birth.(32) An ICC of 0.1 was selected for our trial because it was above the midpoint of the range of

ICCs and closer to the range reported in Malawi.
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Table 3.3. Sensitivity analysis of sample size calculations

Cluster size 1CC (p) Cluster design  Period design Number of Total sample

(m) P effect (d.) effect (dy) clusters size

100 0.10 10.9 0.46 27 2,700
120 0.10 12.9 0.45 24 2,880
160 0.10 16.9 0.43 24 3,840
180 0.10 18.9 0.42 24 4,320
200 0.10 20.9 0.41 21 4,200
250 0.10 259 0.40 21 5,250
100 0.15 15.9 0.43 33 3,300
250 0.15 38.9 0.39 30 7,500

A cluster size of 160 was selected instead of 120 to accommodate variable recruitment and
losses due to non-response. The final selected sample size (highlighted in grey in Table 3.3) was also

chosen to balance logistical and budgetary constraints with considerations of power.

3.4. Household survey questionnaire design and data collection

3.4.1. Survey tool design and programming

3.4.1.1. Household survey design

I began developing the household survey tools in October 2015°. These were refined over the
course of one year through consultation between research partners at Jimma University and eventual
pilot testing. Several questions from the Demographic and Health Survey (DHS) Program’s Woman
and Household questionnaires were incorporated into the demographics, information sources, and
maternal health care service use modules of the household surveys®. A copy of the women’s
questionnaire is included as supplementary material in the published trial results paper (Chapter 7). A

table listing the source of adapted questions is included in Appendix 3.3.

The DHS program has been in operation since 1984 and has conducted nationally representative
household surveys using questionnaires in over 90 countries including Ethiopia.(33) The purpose of the
questionnaires is to produce data that is comparable across countries. Survey validity and reliability has

been reported to be assessed through pre-test reports, fieldworker debriefs, and the use of ‘field check’

> Dr. Muluemebet Wordofa from Jimma University had put together a proposed set of questions which I used as a starting
point.

¢ The questions for the survey module on social support were put together by Abebe Mamo, a Jimma University PhD student
on the research team, as part of his doctoral research work. The quality of life question module was sourced from the Euro Qol
EQ-5D-3L Health Questionnaire(96) as part of the cost-effectiveness analysis work planned under another Jimma University
student’s research.
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tables.(34) While no formal validation studies were found, a DHS report on the quality of health and
nutrition data examined the proportion of missing data as one of the data quality indicators and found
to be less than one percent for the maternity care use questions.(35) The DHS questions were, therefore,

considered to provide reliable measures of the desired indicators in our study.

I adapted questions about danger sign knowledge, birth preparedness, attitudes and perceptions
around health facilities and serious health problems from the JHPIEGO Birth Preparedness and
Complication Readiness (BPCR) indicator tool kit.(36) The questions around MWH awareness and
experience were crafted based on the overall trial and my specific research objectives, as at the time of
question development I found no validated questions. The questionnaire was translated into local
languages (Afaan Oromo and Ambharic) by native speakers from Jimma University and pilot tested prior

to the baseline survey to modify questions that were unclear and to expand response options.

3.4.1.2. Programming of survey tools

Once the surveys were approved by the project investigators, I programmed them onto tablet
computers using Open Data Kit (ODK)(37). The main advantages of using electronic surveys is the
ability to program questions with required responses which helps to minimize missing data.
Additionally, the inclusion of range checks on numeric variable such as age helps to prevent
typographical and logic errors. I also programmed skip patterns to ensure that the correct suite of

questions was administered to women depending on their responses to previous questions.

I also designed several trial process forms including ones for women replacement, refusal and
follow-up visits. The replacement form was used to track information about women deemed to be
ineligible. These forms, completed on tablet computers by the Jimma University PhD students who
functioned as field supervisors, recorded reasons for ineligibility selected from pre-loaded options.
Acceptable reasons for replacement included woman ineligibility (i.e., no pregnancy outcome within
the 12-month period prior to the survey), woman listed did not live in the study area, woman was
reported to be dead or the woman was away and not expected to return for more than two months.
Supervisors provided data collectors with replacements from the list of randomly pre-selected women
that was provided to them at the beginning of the survey. This process was put in place to avoid using

a convenience replacement strategy, which would compromise the random selection process.

Refusals forms were completed by data collectors for women who did not wish to take part in
the study. The district and kebele of residence as well as the reason for refusal were recorded on the

forms that were pre-loaded on the interviewers’ tablets. If the woman was willing to provide some
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demographic information (age, education level, occupation, marital status and outcome of last

pregnancy), this was also entered into the refusal form.

The follow-up visit form was completed by data collectors to ensure that they went back at least
two additional times to households where eligible women were unavailable during initial visits. This
was to avoid introducing selection bias by only enrolling women who were available for an interview

when the team first visited their homes.

3.4.2. Interviewer training

Prior to commencement of baseline data collection in 2016, data collectors attended a six-day
training workshop held at Jimma University. Data collectors were provided with a brief overview of
the study (without details about study hypotheses), consent procedures and interview techniques by the
study investigators’. I then conducted detailed sessions to familiarize data collectors with the women’s
and men’s questionnaires, the use of tablet computers to administer the study surveys and the strategies
to preserve data quality. The training included role plays and interview practice sessions as well as a
field test to help familiarize teams with the instruments and the data collection process. I provided data
collectors with key message handouts at the end of each day to highlight important aspects of the
training. Prior to the endline survey in 2019, I conducted a two-day train-the-trainer session for the
Jimma University PhD students leading the data collector training that year. Training materials
developed for the baseline survey were used during the endline training sessions to ensure consistency

between the two survey rounds.

3.5. Random selection of eligible women?®

3.5.1.1. Baseline household survey

In September 2016, once complete lists for the three districts had been obtained, they were
cleaned by removing any duplicated women and standardizing kebele and health centre spellings.
Women who had delivered their last child more than 12 months before the expected start date of the
baseline survey (10™ October 2016) were considered ineligible and removed from the sampling frame

prior to selection. Clean lists of women for each health centre catchment area were imported into

7 On the first day, the study and its objectives were introduced by Mr. Lakew Abebe (Jimma University) and Dr. Manisha
Kulkarni (University of Ottawa), consent processes were discussed by Dr. Kulkarni and, Dr. Muluemebet Wordofa (Jimma
University) spoke about good interview techniques.

8 The random selection of women for the baseline survey was performed by Dr. Kulkarni and demonstrated to me. In 2019, I
was then able to lead the selection process for the endline survey.
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STATA 14 (College Station, Texas, StataCorp LLC) and random numbers generated for each woman.
Women were then ranked by random numbers and the first 160 selected from each health centre
catchment to meet sample size requirements. An additional 40 women (ranked 161 to 200) were selected

as replacements for women who may be found to be ineligible during the screening process.

3.5.1.2. Endline household survey

In March 2019, I cleaned the lists of pregnant women obtained from Health Extension Workers
(HEWs) as described for the baseline survey. I removed records of women who had delivered their last
child more than 12 months prior to the expected start date of the endline survey (1 April 2019) from
the sampling frame prior to selection. Using the random number generator in STATA 16 (College
Station, Texas, StataCorp LLC), I selected 160 women for each health centre catchment area (cluster).

Similar to baseline, I created replacements lists with additional women.

3.6. The MWH" intervention component

Two main intervention components were assessed under trial settings: (i) upgraded MWHs
and, (ii) the training of local leaders (HEWs, religious leaders, and members of both the Women’s and
Men’s Development Armies) to engage the community in making motherhood safer.” The overarching
aim of the MWH" intervention component was to tackle physical accessibility barriers that contribute
to the second delay in the “Three Delays Model”; these mainly deal with factors that prevent women

from reaching health facilities in a timely manner once they have decided to seek care.(38)

3.6.1. Development process

The MWH" intervention component development process followed a non-linear, iterative
process comprising four main elements: (i) review of literature about quality and service-related factors
influencing MWH use; (ii) consultations with maternal and child health specialists at the Jimma Zone
Health Office mandated to plan and supervise implementation of policies formulated at the national
level (this was done to reach consensus on the upgrades needed that would improve MWH use and to

ensure alignment with national policy to support sustainable scale-up and scale-out); (iii) a rapid needs

9 Intervention development was led by two working groups within the research team; development of the upgraded MWHs
(MWH+) was conducted as part of my thesis-related activities and is described in this section. Given that the interventions
aim to function together to improve women’s abilities to access maternal healthcare services, there is some overlap in the
development process of the two intervention components; however, details pertaining to the leader training intervention
development are covered elsewhere as they fall under the scope of other students’ research.
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assessment of existing MWHs in the study area'®, and (iv) formative qualitative research to understand

what quality improvements would be important to women.!!

As described in the previous chapter, MWH services have been available in Ethiopia for almost
fifty years (39), but have only recently been formally integrated into the national primary care
system.(40—42) A national assessment conducted in 2016 suggested that use was much lower than
capacity, particularly in public facilities.(40) Dissatisfaction with quality of conditions and services at
MWHs (43) has been suggested to be partially responsible for lower use.(44) Examples of poor
conditions include inadequate beds and bedding (45-48), lack of cooking space suitably equipped with
utensils (45,46,48-50), absence of clean toilets and bathing areas (47,49,51,52), difficulty in accessing
clean water (46,47,49,50,53) and poor or no sources of lighting.(48,49,53) Positive perceptions about
levels of comfort and pleasant experiences expected at MWHs have been correlated with intention to
use MWHs in Ethiopia.(54) The MWH" intervention component, therefore, entailed upgrading existing
MWHs to include basic services and amenities to make them comfortable spaces for women; upgrades
aimed to bring MWHs to functional levels as outlined in the national policy (41) and as assessed using

the Ethiopian Federal Ministry of Health indicators of MWH functionality.'?

The TIDieR checklist for intervention reporting was used as a guide for describing the MWH
intervention below.(55) The checklist consists of 12 items which include the goal of the intervention,
materials provided to participants or used in intervention delivery, intervention activities, intervention

providers, modes of intervention delivery, locations where interventions were delivered, duration or

10 I created the tools intended for use by the study coordinator during visits to study sites and also visited several sites to test
out the tools myself. The main goal of the need’s assessment was to determine the status of existing MWHs and briefly
understand how they were used and managed. The tools were designed to capture information about the availability of ANC,
delivery and PNC records, the health centre’s basic emergency obstetric care capacity, MWH referral criteria use and MWH
use (monthly averages and duration of stay). Descriptions of available infrastructure, amenities and services provided to MWH
users was also included. The site visits were also an opportunity to plan data collection logistics and checklist was created to
capture information about the quality of mobile phone reception, GPS signals, travel times between health centres and the
university, travel time to nearest town, road conditions, availability of village guides, etc.

11 Unavoidable delays in access to complete qualitative and implementation data as well as concerns about potential overlap
in research scope of other team members led to the decision to exclude work on MWH intervention development and fidelity
assessments as an objective from my main thesis work. However, some information, based on initial work that I did, is provided
here as contextual background.

12 The eleven functionality indicators include: (i) spaces to accommodate women and facilitate examination of users by
midwives, (ii) kitchen with a chimney and utensils, (iii) beds and bedding (for at least 10 women) (iv) availability of food and
drinks, (v) services to create a home-like environment (ex: coffee ceremony), (vi) delivery care with a skilled birth attendant,
(vii) presence of an attendant for cleaning, (viii) clean water supply, (ix) bathing area, (x) electricity supply, and (xi) latrine
facilities.(97)
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frequency of intervention delivery, modifications that occurred and how well the intervention was

delivered and/or adhered to.(55)

3.6.1.1. Goals of the MWH" and hypothesized mechanism of impact

The goals of the MWH" component were to improve the quality of accommodation services, to
enhance the monitoring of MWH users and, to improve links to delivery care at the health centres to
which MWHs were attached. The upgrades were hypothesized to lead to improved perceptions around
MWH quality and, through increased referrals (based on need), to result in increased MWH" use
ultimately leading to higher institutional births in intervention areas as more pregnant women accessed
health centres for delivery. Depending on women’s antenatal and postnatal length of stay at the MWH",
increases in the number of ANC contacts and having at least one PNC contact (within the first 48 hours
of birth) were also expected to be registered.

The MWH" component was complemented by the leader training, the demand-generating
intervention component, which was expected to improve awareness about the importance of maternal
healthcare services, including the use of delivery care at health facilities and how MWHs could facilitate
access to care among leaders. Through the activities leaders were expected to organize, improvements
in awareness of the importance of maternal healthcare service was also expected within the community;
leaders’ activities were also expected to improve community and family support for service use, thus
leading to increased use of delivery care services (through MWHs or directly depending on women’s
needs). The leader training component also aimed to improve the linking of women to MWHs via the
community-based referral system through its inclusion of HEWs and the Women’s Development Army
(WDA). Finally, the leader training component aimed to create an enabling environment in the
community by encouraging leaders to identify problems and find locally-suited solutions to issues
experienced by women trying to access maternal healthcare services. This component, through active
engagement with key decision-makers and community gatekeepers also aimed to catalyse increases in
community contributions (e.g., financial and material) that are pivotal in supporting MWHs in Ethiopia.
Increased contributions were expected to assist with improving and maintaining the quality of services

and availability of food at the MWHs, thus encouraging their use.
3.6.1.2. Intervention content

Broad categories of essential MWH elements were identified based on the World Health
Organization framework for health system building blocks, which includes service delivery, health
workforce, information, medical products and technology, financing and leadership as core foundations

for an effective health system.(56)
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As shown in Figure 3.4, core elements of MWHs" include provision of health and accommodation

services, availability of amenities to support accommodation and monitoring of users, staff to support

Oversight

Human
resource

D Intervention
Records

D Existing

Figure 3.4. Framework of the essential elements of the MWH based on the World Health Organization
health system building blocks

accommodation and access to delivery care services, records to track users, funding sources to support

operations and maintenance and appropriate oversight.

3.6.1.2.1. Accommodation

Specific items required to meet these essential requirements are listed in Table 3.4. Due to resource
constraints and restrictions on the allocation of research grant funds, the construction of MWH
infrastructure (rooms, toilets, bathrooms and kitchens) was not possible. Therefore, improvements were
made to existing structures to support comfortable accommodation by providing bedding (mattresses,
pillows, blankets, sheet sets), hygiene and sanitation items (towels, slippers, buckets, sanitary pads and
soap), utensils and cooking essentials (glasses, water jug, water purifier, plates, pots and pans'* and
cooking stove with chimney), cleaning supplies (washing detergent, mop, broom, buckets, cleaning
products) and items for the traditional buna (coffee) ceremony needed to replicate a home-like
environment (electric coffee grinder, traditional coffee pot and cups). A water storage tank (1000 litres)
and solar lamps were also provided to facilities with no clean water storage sources and no generator.
Finally, a soft towel-like sheet was provided to mothers to wrap their newborns in recognition of the

fact that baby clothes are a source of discomfort for women who cannot afford them and also represent

13 An injera bread preparing pan and stove were specifically included in the list of kitchen essentials as this bread is a staple
in local meals.
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an important indirect cost of delivery care use.(46,49,57) A selection of photographs from MWH's can
be found in Appendix 3.4.

Table 3.4. List of hypothesized requirements essential for a functioning MWH"

Accommodation

Infrastructure: user rooms, kitchen,
bathroom, latrine

Utilities: power supply, water supply

Kitchen: stove and utensils, food supplies

Sleeping facilities: linen, mattresses

Hygiene maintenance: cleaning supplies,
toiletries, towels

Home-like environment: coffee ceremony
essentials (Ethiopian context)

Services

Health checks: physical examination, vital
signs monitoring

Health education: counselling and health
information materials

Labour room transfer: for delivery

Transfer for specialised services: ambulance
for transfer of complicated cases to higher
level facility

Housekeeping services: attendant to assist
with cleaning

Community linkage

Community awareness: information on
available services and need for support

Identification: eligible pregnant women,
birth preparedness planning

MWH referral: of eligible women to link
them to service

Follow up: of those who have been referred
and for postnatal care

Records & Management

User records: MWH register, referral cards,
link to health facility records

Daily operations: attendant for cooking,
cleaning, washing, etc

Community contributions: to solicit support,
manage funds

Oversight: manage funds/purchase, monitor
service quality, coordinate link with health
facility and community

Provision of food supplies was not included as part of intervention activities to avoid disruption of
an existing community mechanism whereby households contribute cash and crops to fund purchasing
of MWH supplies including food. The needs assessment identified the primary challenge faced by
MWHs in terms of food provision was the instability in contributions due to the seasonal nature of
harvests and the dwindling of supplies, particularly at the end of the financial year. Since community
contributions were used to finance most MWH-related costs (apart from payment of utility bills, which

J.Kurji PhD thesis (2021) 83



Chapter 3

falls under the health centre’s budget), the provision of accommodation supplies as part of MWH" was

expected to increase the proportion of contributions available for food purchase.

The suggestion to purchase televisions for MWHs" was ultimately decided against to prioritize and
keep costs reasonable. Moreover, while many health centres are connected to the national electricity
grid, supply was erratic and unreliable, meaning television use would unlikely be possible for a
significant part of a user’s stay. An emphasis was, therefore, placed on HEWs, health centre staff and
communities considering activities that would facilitate peer learning and support among pregnant

women.

3.6.1.2.2. Services, records and management

An MWH attendant was engaged as part of MWH" to help ensure that the MWH spaces and
latrines were kept clean and tidy for users. The attendant was expected to help with washing dishes and
MWH linen, to assist users with cooking if needed and to coordinate with the health centre director or
midwife to replenish supplies at the MWH. Attendant duties also included welcoming new users,
providing them with a pair of slippers, soap, the baby wrap, feminine hygiene products and a towel as

well as orienting them to facilities and services available for their stay.

In terms of health services, midwives responsible for ANC services were expected to monitor
the health and well-being of users through daily rounds, record their stay in the register (which was co-
designed with the Jimma Zonal Health Office as part of the trial) and assist with coordinating transfer
of women in labour to the delivery room. In line with national policy, MWH users were also expected
to attend routine ANC checks offered at the health centre. The midwife, in collaboration with the health
centre director, was expected to handle day-to-day management of the MWH. Each health centre has a
committee with kebele representatives as members, and to which the health centre is accountable. This

includes issues related to management of MWH funds/contributions and operations.

3.6.1.2.3. Community linkage and referral criteria

As outlined in the 1996 World Health Organization guide, ensuring that MWHs have a strong
link to the community is essential for connecting women to the services as well as maintaining
acceptability and optimum levels of use.(58) As part of their routine responsibilities of identifying and
referring women for ANC, HEWs were expected to sensitize women about MWHs and recommend
their use. ANC nurses/midwives were also expected to assess pregnant women and refer them for MWH

use as required. These health workers also attend pregnant women conferences, which are monthly
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group sessions organized for pregnant women at the kebele level by HEWs.(59) The midwife or ANC
nurse from the catchment’s health centre is usually invited to speak to women about topics such as
danger signs or the importance of delivering at health facilities.

The leader training component also complemented efforts by HEWs and health workers to link
women to MWHSs through activities to increase community awareness about these services. For
instance, as part of their intervention activities religious leaders committed to devoting time after prayer
services to discuss the importance of MWHs with their congregation. They also volunteered to attend
any community activities organized by HEWs and the WDA to promote use of delivery care and MWH

services.

The MWH admission criteria described in the 2015 Ethiopian national guidelines on MWHs
(41) include physical accessibility-related criteria, such as women living in distant localities or those
that are inaccessible by ambulance. Women with accessibility issues are encouraged to stay at the MWH
after 37 weeks of pregnancy, but cannot stay for more than four weeks. Up to 24 hours of postnatal stay
is also permitted. The guidelines also advise against housing women who have had caesarean sections,
have high blood pressure, have multiple pregnancies, have underlying health conditions (such as
asthma, diabetes), have premature rupture of membranes, have any infection, are experiencing bleeding,

or report reduced foetal movement.(41)

3.6.1.3. MWH" providers

Roles and responsibilities of various levels of administration outlined in the 2015 MWH
guideline document (41) were maintained as part of the MWH" intervention. As illustrated in Figure
3.5, responsibilities around policy formulation and supervision of policy implementation of MWHs in
Ethiopia are restricted to higher levels of government. The woreda office is charged with oversight of
MWH construction and to ensure that MWHs are integrated into promotion efforts at the community

and health facility levels.

The health centre is expected to set up and manage the MWH, encourage the community to
contribute resources and funds to maintain MWHs and to ensure that emergency transport for
complicated cases is available. Health workers are expected to monitor users through daily rounds. In
addition to these responsibilities, under the MWH", midwives were expected to manage MWH supplies
and ensure that the MWH registers were up to date. The study coordinator from Jimma University

conducted several supportive supervision visits early during the initial months of the intervention roll-
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Figure 3.5. Roles and responsibilities of community and health system stakeholders in MWH
implementation, outlined in the 2015 Ethiopian national MWH guidelines

out to ensure that MWHs and kitchens'* were appropriately set up and that registers were being correctly

completed.

At the community level, HEWs are charged with the responsibility of identifying pregnant
women, ensuring the community is aware of MWH services through activities such as pregnant women
conferences and helping families with logistics of getting women to MWHs. As part of the intervention

activities, HEWs also co-facilitated training workshops targeting religious and community leaders. The

14 One of the areas of support that was frequently noted by the study coordinator was the installation of the chimney in the
kitchens and the setup of the injera preparation stove. Another was concerned the placement of the water tanks and ensuring
that they were filled with water.
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WDA is expected to help HEWs in reminding pregnant women who live far away or whom the
ambulances cannot reach to use MWHSs. Under the trial interventions, they also attended training
workshops where they shared their experiences in promoting the use of maternal healthcare services,
including MWHs in their communities, identified hurdles faced by women in accessing care and
brainstormed potential solutions and activities that they could engage in to counter some of these issues

as a group.

Religious leaders from the Muslim and Christian communities, the two main religious groups
in the in the study area, were also intervention providers under the leader training component. Similar
to WDAs, they attended training sessions, which included some guidance to identify ways in which
they could promote and facilitate MWH use in their communities. In addition to discussing MWHs with
their congregation and amongst fellow religious leaders, religious leaders also committed to attending
Community Conversations organized by HEWs. These are similar to pregnant women conferences but
open to a broader community audience, unlike pregnant women conferences, which are restricted to

pregnant women. The also described jointly running some kebele level activities with WDAs.

3.6.1.4. MWH" locations

Eight PHCUs were randomly selected for the MWH™ intervention located at Yachi, Chami
Chago, Omo Gurude and Limu Shayi health centres in Gomma district; Lilu Omoti and Geta Bake in

Seka Chekorsa district and; Kara Gora and Adere Dika in Kersa district.

3.6.1.5. Intervention tailoring

The provision of supplies to MWHs was standardized to ensure that the quality of
accommodation services was comparable between all MWH" sites. All sites were required to complete
the MWH register to track users, and midwives and HEWs were expected to actively engage in
promoting use of MWHs and referring women as needed. All MWH sites were also required to employ

an attendant to maintain a pleasant and tidy living environment.

Coordination between HEWs and midwives in conducting community outreach was left to the
discretion of each site. There was also some variation in the type of MWH available; Lilu Omoti and
Chami Chago did not have standalone structures, but rather had designated rooms within the health

centre that offered MWH services.
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While accommodation of pregnant women was prioritized, no restrictions were placed on
accommodating companions of pregnant women or young children as part of intervention design.
However, implementation was left to the discretion of midwives and health centre directors who were

responsible.

3.7. Spatial analytic methods

3.7.1. Exploratory spatial data analysis

Exploratory spatial data analysis includes descriptive and hypothesis-generating analyses
conducted to gain insight into the distribution and patterns that exist in geographical data.(60) It
typically involves first visualizing distributions using non-spatial tools such as choropleth maps'®> and
then investigating the presence of spatial autocorrelation and spatial heterogeneity. These are the
principal phenomena that give rise to spatial patterns observed and that are responsible for the non-
independence of spatial data.(60) Spatial heterogeneity is viewed as first-order spatial variation where
differences in observations between localities is a consequence of the “changes in the underlying
properties of the local environment”(61); whereas, spatial autocorrelation is an example of second-order
spatial variation which is the result of “interaction effects between observations” such that the presence

of an event in one location makes the occurrence in surrounding areas more likely.(61)

Spatial autocorrelation indicates the extent of spatial dependence!® that exists; it can be positive,
implying that neighbouring observations are similar in value, or negative suggesting neighbouring
observations are different.(62) Spatial heterogeneity refers to the variation in values of observations
across space i.e. they are not homogeneous, but exhibit geographical patterns.(60) Spatial
autocorrelation and heterogeneity are related and arise because locations that are close by are more
likely to have commonalities than locations that are further away, often referred to as Tobler’s first law

of Geography.(60)

The ultimate goal for conducting these exploratory analyses was to identify areas lagging
behind in accessing maternal healthcare services to contribute to efforts to “Close the Gap”(63) and

improve equity in both access to care and health outcomes.

15 Choropleth maps are thematic mapping tools that present values of an attribute associated with “aerially bounded units(98)
using colour shades or patterns to indicate values.

16 Spatial dependence refers to the fact that events, attributes or values at one location are influenced by events, attributes or
values at nearby or neighbouring locations.(64)
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3.7.1.1. Global spatial autocorrelation

The Global Moran’s I, which I used, is considered a global test because it indicates whether or
not spatial autocorrelation exists across the entire study region. The null hypothesis for the test is that
there is no spatial autocorrelation and that the distribution of observed values is due to random chance.
It does not provide any further information about where the spatial autocorrelation is occurring, if

detected.

The Moran’s [ statistic describes a weighted relationship between adjacent pairs of areas. It
includes a covariance term in the numerator, which quantifies the degree to which pairs of areas across
the study region differ from the overall mean.(61) The index, which incorporates a spatial weights

matrix, is calculated as shown below (64):

N %i 3 wi j (xi-%) (xjX)
(ZiXiwij) i(xi%)°

where: N = number of observations, e.g., total number of households surveyed

Moran’s I =

X = mean of the value of variable of interest, e.g., percent ANC use in a kebele
x; and x; = the values of the variable at locations i and j

wij = weight matrix

The spatial weight matrix is an important component, because it articulates the spatial
relationship hypothesized to exist between pairs of locations, and essentially defines the spatial structure
under consideration. One way of conceptualizing relationships between locations, recommended for
exploratory analyses, is through adjacency, which is a “binary equivalent of distance”.(62) The spatial
weight matrix consists of ones and zeros indicating whether locations are neighbours or not. ArcMap
(ESRI, Redlands, USA), the geographical information system (GIS) software used for exploratory
analysis, offers several options to define neighbours that are based on distances or adjacency of
polygons. For instance, in the Contiguity Edges and Corners conceptualization (Queen’s case), kebeles
would be considered neighbours if they shared a boundary or a node. Inverse Distance, which I selected
for my analyses, gives primacy to closer than distant kebeles but does not require them to necessarily

border or touch one another to be considered as neighbours.

The calculated Moran’s I value is compared to an expected value and a Z-score and p-value are
computed to determine whether spatial patterns observed are random or not. The mean and standard
deviation for standardized Z-values used for significance tests can be generated through a permutation

approach where data is re-sampled multiple times and an empirical distribution created, to which the
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calculated index is compared.(60) Moran’s I will generally fall between -1 and 1. O’Sullivan and Unwin

suggest that values of Moran’s I greater or equal to 0.3 or -0.3 imply strong autocorrelation.(61)

Row standardization, which is recommended when analysis involves administrative
boundaries, was used. (65) This helps minimize bias due to the aggregation scheme used, which results
in areas having different numbers of neighbours. Row standardization involves the use of relative

weights computed by dividing each weight by the sum of weights for all neighbouring areas.(65)

3.7.1.2. Local spatial autocorrelation

Once the presence of spatial autocorrelation in the study area (global spatial autocorrelation) is
established, the next logical step is to identify where significant clustering is occurring. Local statistics
function by examining subsets of data near the location of interest (61) and are useful when there is an
explicit interest in exploring “differences across space”.(66) [ used two different types of local tests: the
Getis-Ord Gi* test and the Kulldorff spatial scan statistic to explore where clustering occurred using

kebele- and household-level data.

3.7.1.2.1. The Getis-Ord Gi*

This statistic facilitates the detection of groups of high values (hot spots) or low values (cold
spots) concentrated in certain locations in the area of interest. It represents the proportion of values in
the study area that belong to the neighbours of the location of interest. Therefore, when a location is
surrounded by high values the value of Getis-Ord Gi® will be high, and low when surrounded by low
values.(61)

The statistic is calculated using the following formula:(61)

2 Wi (d)xj

G (d)=
“@ T X
where: wj (d) = the weights from the spatial weights matrix

x; = value of the observation at location j

The Optimized Hot Spot Analysis tool in ArcMap (ESRI, Redlands, USA) was used to identify
clusters at kebele-level reported in Chapter 5. This tool was used instead of the conventional Hot Spot
Analysis tool because it incorporates a feature that uses the data to determine the appropriate scale of
analysis. This is suitable for use when an appropriate distance for the analysis cannot be specified. The

tool employs an Incremental Spatial Autocorrelation strategy where distance is progressively increased
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and the Z-scores generated for each distance from a Global Moran’s I test are compared; the first
distance at which the Z-score peaks is interpreted to be where there is highest clustering and is,
therefore, used as the scale of analysis. If no distance is identified using the clustering intensity method,
the average distance at which each feature has a particular number of neighbours (k) (determined based
on the total number of features (k=0.05 x total number of features)) is used.(65) The optimal distances

1dentified for each service are shown in Table 3.5.

Table 3.5. Optimal distance bands calculated for each service

Service Optimal distance band (m)
Antenatal care 10, 446
Maternity waiting homes 7,034!
Delivery care 19,218
Postnatal care 7,034!

1 The clustering intensity method did not yield an optimal distance value, therefore, the average distance based on k (k=0.05
x 94 ~4) which was found to be 7,034 metres was used.

Once distance bands are determined, the Getis Ord Gi* test is used to determine locations of
hot and cold spots. The statistic was calculated for each kebele and comparisons made between each
kebele and neighbouring kebeles. Kebeles which are found to be statistically significant hot spots are
those surrounded by other kebeles with high service use while cold spots are those kebeles surrounded

by other kebeles with low service use.

The tool also incorporates adjustments for multiple testing using the False Discovery Rate
method. Adjustments are needed as the chances of obtaining false positives (i.e. rejecting a null
hypothesis when it is actually true, known as a Type I error) are high when several hypotheses are
tested.(67) The method works by controlling the overall proportion of false positives and offers the
benefit of being less conservative than the Bonferroni method, where some significant clusters can be
omitted.(67) Hot and cold spots detected at the 99%, 95% and 90% confidence intervals are indicated

using shades of red and blue respectively.

3.7.1.2.2. The Kulldorff spatial scan statistic

To further explore spatial variation in the study area without imposing administrative boundary
constraints, which may not necessarily align with service use clusters, I used the Kulldorff spatial scan
statistic with household level data (Chapter 5). The advantage of this method is that the variable
scanning window size facilitates cluster detection even when cluster size is unknown.(68) This is the
most commonly applied scan test and works by placing either circular or elliptical shaped windows of
different sizes over the study area to identify the location and size of the most likely cluster.(69) The

probability of an outcome within and outside the window are calculated for each scanning window and
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likelihood values computed. The maximum likelihood is the scan statistic which is compared to a
distribution generated using Monte Carlo simulations under the null hypothesis as one does not exist
for the test statistic.(69,70) The null hypothesis of no difference in probability of outcomes inside and
outside the window exists is tested. Likelihood values, locations and size of clusters and significance

are produced as part of the output in SaTScan version 9.6 (71), the software used.

Due to the binary nature of all service outcome variables, I used a Bernoulli model. The study
area was scanned for clusters with either high and low rates of service use using a circular scanning
window. A limitation of this approach is that if the actual shape of clusters is not circular, important
clusters may be missed. I set the window radius to an upper limit of Skm to avoid detection of clusters
of very large size that do not provide useful insight into utilization patterns. I also selected this distance
as it represents about a one-hour walking distance (72,73), which I hypothesize is the level at which

interpersonal and social determinants of service use operate at.

3.7.2. Geographically weighted regression models

The presence of spatial autocorrelation in maternal healthcare service use would suggest that
nearby localities, whether this pertains to PHCUs, kebeles or some other form of neighbourhood, exhibit
similar patterns in service use. It is, then, reasonable to hypothesize that these localities may also be

subject to specific contextual influences that give rise to different access patterns across the study area.

A fairly well-laid out process exists to explore whether or not this is the case.(61) First, residuals
from conventional statistical regression models are generated and tested for the presence of a spatial
autocorrelation structure using a global test such as Global Moran’s 1. Two options then exist; either
this spatial dependence is accounted for using spatial regressions, or through models that are allowed
to vary spatially i.e., geographically weighted regressions (GWRs). Spatial regression models adjust for
spatial correlation structures by either addressing spatial correlation in the dependent variable (spatial
lag models) or in the error term (spatial error models).(74) Spatial regression models assume that spatial
dependence is homogenous across the study area and generate single parameter estimates for the entire
study area (global estimates), albeit with spatial dependence incorporated.(61) Since my objective was
to determine whether the relationships between explanatory variables and service outcomes varied
between localities, GWRs were more appropriate. GWRs support the exploration of spatial

heterogeneity, while spatial regression models adjust estimates for spatial dependence.
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3.7.2.1. GWR model specification

GWRs are an extension of traditional regression models (global models)!” that generate

parameter estimates for each locality of interest in the model:(75)

Global linear regression model: y, = Bo‘i‘ Yk Bk Xik €

where: (3= intercept
Bk = parameter estimate for k explanatory factors
& = independent, random error term

Linear GWR model: yi: Bo(ui,vi)+ Zk Bk(uirvi) Xik + i

where: (3,(u;,vi) = intercept at location i with coordinates (ui,v;)
Bk (u,v) is a continuous function at point i that results in a continuous surface
of parameter values (66)
& = independent, random error term

Binomial geographically weighted generalized linear model:

Ely.
log (%) =B, (u,vi) + szk(uisVi)Xik + g

where: yi = binary outcome, e.g., ANC = yes or no
E(y:) is the probability that yi=1, e.g., ANC = yes

As part of the estimation process, beta coefficients are assumed to be functions of location and
a subset of points that are close to point i are used in the regression model to obtain Pi(ui,vi). This
processes is repeated for every location using a different subset of nearby points to generate a
continuous surface of parameter values.(75) The relative influence of observations included in local
calibration model subsets is governed by a weight matrix, W, whereby points that are closer to location
i are assigned higher weights. This is an important departure from conventional regression models
where each observation has a constant weight (wi=1) regardless of its location. The beta coefficients

are estimated as follows (75):

B(ui,v;) = (XTW(uieVi)X)-lXTW(uiaVi)y

17 Global models correspond to conventional statistical regression models whose parameter estimates represent the average
across the entire study area.
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where: B = an estimate of
W(u;,vi) = n by n matrix with zero off-diagonals and weights in the diagonal
elements for n observations in the calibration subset in relation to point i

3.7.2.2. Kernel and bandwidth selection

Weights are usually specified as continuous functions to avoid problems of discontinuity that
would arise if points that were not nearby were simply excluded from local calibration subsets.
Parameter estimates could dramatically change making it difficult to discern between legitimate
estimates and those that were artefacts of the process.(75) Two main weighting functions (kernels) are
commonly used: a Gaussian function or a bi-square function, which is Gaussian-like. Both kernels
specify the “fractional” contribution to parameter estimation that observations make based on their

proximity. A bi-square kernel is specified as follows (75):

where: b = bandwidth

The choice of kernel is of less consequence than the bandwidth parameter which specifies
distance decay. While larger bandwidths tend to result in local parameter estimates that approximate
global estimates, smaller bandwidths have high variance as they are more sensitive to nearby

observations.(75)

The density of observations across the study area also needs to be considered when specifying
kernels. Unlike fixed kernels, which have a constant shape and size, adaptive kernels vary with data
point density. Their bandwidths are smaller in areas of high density and larger where points are more
spread out. Adaptive kernels are recommended for datasets where observation density is not uniform;
they have the advantage of ensuring reasonable standard errors where data points are sparse while
supporting the exploration of relationships that change across small distances where data points are

densely concentrated.

Several options exist to create adaptive kernels; I used the nth nearest neighbour method, which
is among the most commonly employed. The calibration of the local model involves estimating the
number of data points (or nearest neighbours) that are included and the kernel determines the weight to

be assigned until the nth neighbour.(75)
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Bandwidths are typically selected either using cross-validation approaches'® or methods that
balance goodness of fit with degrees of freedom used. The latter works by identifying the bandwidth
that minimizes criteria, such as the corrected Akaike Information Criterion, as the optimal bandwidth.
The processes can be automated by using optimization techniques'® such as the Golden Section

search.(75)

3.7.2.3. GWRs and spatial scale

A common concern with spatial analyses is that the results may change depending on the
definition of the area under study in terms of configuration (zoning effect) or size (scale effect).(75)
Termed the modifiable areal unit problem (MAUP) by Openshaw in the mid-eighties (76), the core
issue is that the unit of analysis may be arbitrary and have little relation to the phenomenon under
investigation. For instance, enumeration areas are often used as proxies for studying community factors
using DHS datasets (see Mekonnen (77) or Mezmur (78) as examples) although they were created for

practical purposes of administering national census. (79)

GWRs are less susceptible to these issues because they do not rely on pre-specified, discrete units
for analysis. Instead, the data are used to identify the appropriate scale of analysis using optimization
procedures to select optimal bandwidths as described in earlier sections. Moreover, a “fuzzy” boundary
(75) is created around each regression point to generate local estimates using subset of points designated
to be neighbours. In this way a surface of estimates is generated that can be mapped to explore how
associations vary across space. GWRs are also more compatible with modelling continuous processes,

which natural phenomenon are more likely to be.

However, it is important to point out that classical GWR models assume that all spatial
processes responsible for the local variation observed operate at the same spatial scale. This is translated
into the use of a single bandwidth parameter that reflects the average spatial scale at which processes
may actually be operating at.(80) However, it is plausible that certain processes may be confined to

smaller scales, such as neighbourhood wards, while others may operate at a more regional level. Multi-

18 Cross-validation is a method to estimate the prediction error and functions by splitting the dataset into two to generate
estimates with one part and validate predictions with the other part.(99) For bandwidth selection, this process involves the
calculation of cross-validation scores that are then plotted against bandwidth to identify the bandwidth that minimizes the
value of the score.(75)

19 Function minimization techniques work by iteratively evaluating three functions f(a), f(b) and f(c) (known as the triplet)
using values such that a<b<c and creating new triplets until two successive functions have almost the same value. In the context
of GWR, three bandwidths are selected and either cross-validation scores or cAIC compared for bandwidths that fall between
the largest (a) and smallest (c) values until the optimal is identified.(75)
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scale GWRs adopt an analytic framework in which optimal bandwidths for each explanatory variable
are identified separately.(80) At present, though, only linear multi-scale GWRs are available as they are

yet to be extended to accommodate binary outcomes.

3.7.2.4. Local multicollinearity and diagnostics

Collinearity exists when two or more variables in a regression model are “linearly related”(81)
and has been described to affect parameter stability and inflate standard errors thereby rendering
parameter estimates unreliable.(81) In the context of GWRs, collinearity between local estimates has
been cited by Wheeler and Tiefelsdorf as a problem that can exist even if variables are not correlated at
a global level.(82) Using simulations, Fotheringham and Oshan, however, demonstrate that GWRs are
only susceptible to extreme cases of multicollinearity.(83) They argue that previous literature on local
multicollinearity not only used sample sizes too small to support GWRs (e.g., n~=100 locations), but
also confuse the effects of spatial autocorrelation in single processes and correlation between processes

with multicollinearity.(83)

Nevertheless, several measures exist which, although use arbitrary cut-offs, can point to the
existence of local multicollinearity.(83) The local variance inflation factor, for instance, can be
calculated for each explanatory variable using the coefficient of determination (R?(i)) at each location
(84); however, it is not helpful in identifying between which variables multicollinearity exists.(83)
Variance-decomposition proportions and local condition numbers?® can also be used to investigate the
presence of local multicollinearity. Larger condition numbers point to stronger multicollinearity among
explanatory variables with 30 often used as a critical value.(84) Variance-decomposition proportions

greater than 0.5 are also suggestive of multicollinearity.(84)

3.7.2.5. Interpretation of results and test for spatial non-stationarity

Local parameter estimates generated from GWRs are usually mapped to visualize patterns.
Pseudo t-tests provide an indication as to where associations worth further exploration may be present.
Parameter estimates are divided by their standard deviations to compute t-values. These t-values are

then compared to a critical value that is adjusted using a Bonferroni-style correction method proposed

20 Both the condition number and the variance decomposition proportion are determined using the singular value
decompositions of the design matrix X, which contains the explanatory variables.(83)
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by Da Silva and Fotheringham (85) to account for multiple testing®!. Without applying a correction, the
risk of false positives would be high. Local parameter estimates where a large proportion exceed the
critical value are likely to indicate areas that require future research into contextual influences. The
Bonferroni-style correction method used is fairly conservative making it hard to reject the null

hypothesis especially when large samples are used.(75)

In addition to mapping potentially interesting relationships, spatial tests for non-stationarity of
parameter relationships can be performed. These tests answer the question whether the observed
variations in relationships of the parameter with the outcome are greater than that which would be
observed by chance. The null hypothesis for the test is that the parameter does not vary spatially i.e. is
“globally fixed”.(75) A Monte Carlo approach is used to determine the distribution of the variance of
the parameter. Under this method the experimental distribution is obtained by randomly transposing
geographical locations and variables. The rationale for doing this is that if there were no spatial
variability then any combination of locations and regression variables would be possible. The actual
variance is then compared to this experimental distribution. If any of the explanatory variables are
identified to be stationary, semi-parametric (mixed) models that include both globally-fixed and locally-

varying parameters (75) may be necessary.

3.8. Trial analyses

3.8.1. Regression modelling

To estimate the effect of the interventions on the primary outcome of interest, institutional
births, a generalized linear mixed model was used because of the binary nature of the outcome and the
need to account for clustering in responses. An intention-to-treat principle was used, meaning that
cluster trial arm allocations were maintained whether or not interventions were actually delivered as

assigned. This preserves randomization and prevents introduction of bias at the analysis stage.(86)

The equation representing the setup of the regression model used for trial analysis is shown

below (fixed effects only).

1Ogit[E(Yij|bi)] = BO +Bltreat(training only)—i_f’ztreat(MWl-l+ & training)+B3time +B4MWH +BsBEmOC

21 The proposed correction draws from the Benjamini-Hochberg False Discovery Rate and the Theory of Dependent Tests
whereby the degree of dependency is computed using the effective number of parameters (pe) estimated in the GWR, the
number of locations and the number of parameters (p) in the model. The family-wise error rate is divided by the ratio of pe to
p-(85) For more details see Da Silva and Fotheringham, 2016.(85)
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where:

Yj: Institutional birth 0=No
1=Yes

Treat: baseline constrained 0 = control and intervention groups at baseline
intervention group and and control at endline
measurement period 1= Training only at endline

2= MWH" &training at endline

Time: survey round at 0 = baseline

which outcomes were 1= endline

assessed

MWH: MWH baseline 0 = Low functioning
functionality indicator 1 = Higher functioning

BEmOC: Basic emergency 0= Low capacity
obstetric care capacity at 1= Higher capacity
PHCU health centre

The parameter estimate o corresponds to the predicted log-odds of mean institutional births at
baseline constrained to be equal across the three trial arms. 3; is the difference in log-odds between the
control and training only arms in the change from baseline to endline in institutional births and,
therefore, indicates the effect of the training-only intervention on the primary outcome. [, is the
difference between the control and MWH" & training arms in the change from baseline to endline in

institutional births corresponding to the MWH" &training intervention effect.

Baseline outcomes were incorporated into the model using a constrained baseline approach as
outlined by Hooper and colleagues.(87) There are several options in terms of handling baseline
assessments: they can be ignored, used to calculate change scores, included as covariates in conditional
analyses (e.g., ANCOVA) or included as part of the outcome vector.(88) Constrained baseline analysis
falls under the latter, but utilizes the information that, by design, the expected difference between the
trial arms at baseline is zero.(89) As per standard approaches for analysing longitudinal randomized
controlled trials, the regression model includes the main effect for time and an interaction between trial
arm and time (“treat” in the model described above); however, the main effect of trial arm is omitted.
This term would have represented the baseline difference in the outcome between the arms. Thus, the
analysis relies on the assumption that, due to randomization, there are no systematic differences between
trial arms at baseline (87), i.e., it constrains the baseline differences to be zero. This approach has been
shown to perform well in longitudinal cluster randomized trials and to retain desired power particularly

when a flexible correlation structure is adopted as was done for this analysis.(87,89)
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Time and stratification variables (MWH functionality and BEmOC capacity) were included as
fixed effects covariates. Failure to adjust for stratification variables in analysis can result in type Il

errors (90) due to the overestimation of p-values and wide confidence intervals.(91)

A random intercept was used to account for within-period ICC while a random slope was
included to account for the between-period ICC. A logit link function was used to relate the outcome to
the linear predictor as required using the generalized linear model framework.(92) The probability

distribution of the outcome was assumed to be binomial as shown below.

Yiike~ Bin(mije. 1)
where:

Institutional birth outcome of woman i (i = 1,....,160) in PHCU j (j =
1, .....24) and trial arm k (k = O for control, 1 for training only, 2=
MWH" & training) at time ¢ (¢ = 0 for baseline, =1 for endline).

Yiike
Y = 1 for women who gave birth at a health facility
Yij =0 for women who did not give birth at a health facility

Tk«  1he probability of giving birth at a health facility

In addition to specifying the linear predictor, the link function and the probability distribution
for the outcome, the type of approach to modelling correlations needs to be selected. For this analysis,
random effects were included in the linear predictor, referred to as “modelling with G-side effects”.(93)
This involves specifying the columns of the Z matrix (94) and the structure of the variance matrix G.
The Z matrix is a design matrix for random effects, similar to the X, which contains the fixed effects in
the linear predictor.(92) In this model, each PHCU had three columns comprising one intercept column
and two time-columns. This approach generates “subject-specific” estimates typical of conditional
models. R-side modelling takes on a “population-averaged” perspective characteristic of generalized

estimating equation methods.(93)

Due to the relatively small number of clusters available, the denominator degrees of freedom
were calculated using the Kenward-Roger approximation. This results in the use of a precision estimator

that is bias-adjusted and does not underestimate the variance.(95)

The intervention effects were estimated using SAS statistical software (SAS Institute, Cary, USA)
using the LSMEANS statement, which calculated the least square means for the control, leader training

intervention and the MWH" & leader training intervention arms at endline through specification of “AT
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time=1". The covariance estimate for the intercept that is generated corresponds to the variance of the

random PHCU intercept on the logit scale.(93)

3.8.2. Estimation of intra-cluster correlation coefficient

The within-period and between-period ICCs were estimated in SAS on the proportions scale
using a linear mixed effect model. The PROC MIXED command was used with time as the only fixed
effect, and with random effects for cluster and cluster-time. Using the covariance parameters generated,

the within-period, between-period and the cluster autocorrelation were calculated as follows:

cluster covariance + time-cluster covariance
cluster covariance + time-cluster covariance + residual covariance

Within-period ICC

cluster covariance
cluster covariance + time-cluster covariance + residual covariance

Between-period ICC

Cluster between-period ICC
autocorrelation within-period ICC

3.9. Chapter summary

In this chapter, information pertaining to study setting, data collection tool design, MWH"
intervention development, trial sample size calculation and participation selection as well as spatial and
regression modelling was elaborated upon to provide the necessary background to the results presented
in the next few chapters. The next chapter, looks at the factors identified as important in influencing

MWH use among women living in rural Ethiopia using baseline survey data from the trial.
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Chapter 4: What factors influence whether or not rural Ethiopian women
use maternity waiting homes?

4.1. Article preface

Before evaluating the effectiveness of upgraded MWHs in increasing the use of delivery care,
it was important to understand what was driving the use (or non-use) of MWHs. Very few studies were
available to answer this question and none included women randomly selected from the community.
This work was, therefore, a logical starting point for my thesis. I used baseline household survey data
from the trial to identify what factors, at the individual woman level but also other contextual spheres

such as her household and her community, seemed to correlate with MWH use.
The objective of this article was to identify individual-, household- and community-level

factors associated with MWH use in a rural, low-resource setting using baseline household survey data

collected in three districts in Jimma Zone, Ethiopia.

4.1.1. Author contributions

I conceived of the research question based on my review of the literature. I designed the analysis
with guidance from my supervisor, Dr. Manisha Kulkarni and thesis advisory committee (TAC)
member, Dr. Monica Taljaard. I formulated the survey questions in the MWH modules of both the
women’s and husband’s questionnaires used for data collection based on my literature review and field
experience; Mr. Lakew Abebe, Dr. Sudhakar Morankar, Dr. Muluemebet Wordofa and Ms. Yisalemush
Asefa provided input on the questions and response options. I cleaned the raw survey data and then
conducted all the analyses based on feedback from Drs. Kulkarni and Taljaard. I drafted the manuscript
and made revisions based on comments from other co-authors as well as colleagues (Dr. Zohra Lassi
and Dr. Donald Cole) and TAC members (Dr. Gail Webber and Dr. Vivian Welch). All co-authors

assisted in interpreting the results of the analysis.

4.1.2. Associated appendices

Details about how the asset-based wealth index was generated is included in Appendix 4.1. In
Appendix 4.2, I present the results of the MWH use model using straight-line distances (calculated
using GPS locations of households and health centres) instead of travel time estimates provided by
women. While women’s estimates also provide an indication of perceived distances and reflect the
mode of transport they have access to, calculated distances offer an objective alternative to
understanding the role of physical accessibility in MWH use. An opinion piece, that I co-authored with

Dr. Kayli Wild (La Trobe University, Australia), on how MWHs fare during times of crises such as the
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COVID pandemic or in post-conflict settings is included in Appendix 4.3 as further context to what

influences MWH use.

4.1.3. Ethics approvals

Ethics approval for the overall study was obtained from the University of Ottawa Health
Sciences and Science Research Ethics Board (File No: H10-15-25B) and the Jimma University College
of Health Sciences Institutional Review Board (Ref No: RPGE/449/2016). Ethics approval for my
doctoral research was obtained from the University of Ottawa Health Sciences and Science REB (File

No: H02-18-02).

4.1.4. Article citation

Kurji J, Gebretsadik LA, Wordofa MA, et al. Factors associated with maternity waiting home use
among women in Jimma Zone, Ethiopia: a multilevel cross-sectional analysis BMJ Open 2019;

9:€028210. doi: 10.1136/bmjopen-2018-028210.

4.2. Article content

Article title: Factors associated with maternity waiting home use among women in Jimma Zone,

Ethiopia: a, multi-level, cross-sectional analysis

Authors:
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4.2.1. Abstract

Objective: To identify individual-, household- and community-level factors associated with maternity

waiting home (MWH) use in Ethiopia.

Design: Cross-sectional analysis of baseline household survey data from an on-going cluster-

randomized controlled trial using multi-level analyses.
Setting: Twenty-four, rural primary care facility catchment areas in Jimma Zone, Ethiopia

Participants: 3,784 women who had a pregnancy outcome (livebirth, stillbirth, spontaneous/induced

abortion) twelve months prior to September 2016.

Outcome measure: the primary outcome was self-reported MWH use for any pregnancy; hypothesized
factors associated with MWH use included woman’s education, woman’s occupation, household
wealth, involvement in health-related decision-making, companion support, travel time to health facility

and community-levels of institutional births.

Results: Overall, 7% of women reported past MWH use. Housewives (Odds-ratio (OR): 1.74, 95% CI:
1.20, 2.52), women with companions for facility visits (OR: 2.15, 95%: 1.44, 3.23), wealthier
households (4™ vs. 1% quintile OR:3.20, 95% CI: 1.93, 5.33) and those with no health facility nearby or
living > 30 minutes from a health facility (OR: 2.37, 95% CI: 1.80, 3.13) had significantly higher odds
of MWH use. Education, decision-making autonomy and community-level institutional births were not

significantly associated with MWH use.
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Conclusions: Utilization inequities exist; women with less wealth and companion support experienced
more difficulties in accessing MWHs. Short duration of stay and failure to consider MWH as part of
birth preparedness planning suggests local referral and promotion practices need investigation to ensure

that women who would benefit the most are linked to MWH services.

4.2.2. Strengths & limitations of this study

e A notable strength of the study was the simultaneous consideration of individual-level and
contextual-level factors associated with actual MWH use using a relatively large, community-based
dataset; several studies conducted on MWH use have focused on the influence of service quality.

e We used statistical analyses which explicitly accounted for the clustered nature of our data through
generalized linear mixed models.

o The cross-sectional nature of the analysis limits our ability to make any conclusions about the causal

relationship between hypothesized influential factors and MWH use.

4.2.3. Introduction

Maternal mortality has declined significantly in Ethiopia over the last two decades. It was
estimated to be 720 deaths per 100,000 livebirths in 2005 (1) but dropped to 412 deaths per 100,000
livebirths by 2016.(2) Making motherhood safer is a priority for the Ethiopian government and various
efforts, such as establishing the Health Extension Programme (HEP) (3), have been directed to reduce
maternal mortality. Also among these has been the scale-up of maternity waiting homes (MWHs)(4),
which were initially concentrated at the hospital level (5) but have more recently been implemented at
lower-level health centres. MWHSs are temporary residential spaces located within or close to health
facilities offering skilled obstetric care. They provide an opportunity for pregnant women who
experience geographical barriers to be near a health facility a few weeks before birth. MWHs have also
been recommended for housing pregnant women who may be at risk of delivery complications so that

they can be closely monitored by health workers.(6)

Utilization levels of MWHs globally have generally been reported to be lower than capacity
with their conditions often regarded as unsatisfactory.(7,8) Formative work in Zambia revealed that
perceptions about discomfort experienced at MWH because of overcrowding, lack of beds and water
shortages can influence use;(9) in Malawi, satisfaction with MWHs was associated with decent toilets
and showers, accommodation for companions, adequate sleeping areas and availability of private
storage spaces among other amenities.(10) In Kenya, women were unhappy with health worker attitudes
and felt that staff should check on them more often during their stay at the MWH.(11) Ethiopian users

wished for better quality meals and in many cases had to rely on family for food supplies.(5)

J.Kurji PhD thesis (2021) 109



Chapter 4

While service quality plays an important role in MWH use, other factors may do so as well and
need to be considered to optimize utilization. A cross-sectional, facility based survey in Tanzania found
that women’s socio-economic status and distance from health facility were associated with having
stayed at an MWH prior to delivery.(12) In Ethiopia, intended MWH use was reported to be associated
with history of obstetric complications and not perceiving barriers to MWH use.(13) A Zambian
household survey reported marital status and distance being statistically associated with being an MWH
user.(14) As part of the continuum of maternal healthcare services, it is also conceivable that factors
shaping the usage of other services may also influence MWH use, as the service largely functions to
link women to obstetric care. Women’s education level, (15,16) household wealth, (15,17) decision-
making dynamics, (15) social norms around service use, (18) and travel time to care facility (19) have
been reported to influence use of antenatal, obstetric or postnatal care services in Ethiopia and in a

number of countries in Sub-Saharan Africa.

Consideration of individual and contextual factors when examining women’s access to health
services is key. Service use, a proxy for access to care, is influenced by availability of quality services
but also by women’s ability to obtain these services.(20) Women’s ability in turn is shaped by household
and community level factors. (21) To have equitable, gender-responsive health systems that cater to the
specific needs of women facing a multitude of structural barriers, requires a holistic understanding of

the factors shaping use. (22)

The primary objective of this analysis, therefore, was to identify factors associated with
maternity waiting home use at the individual, household and community levels among women in Jimma
Zone, Ethiopia. A secondary objective was to describe community awareness of MWH services and

user experiences in the area.

4.2.4. Methods

4.2.4.1. Study setting

Data used in this analysis were collected from three districts in Jimma Zone located in the
southern part of Ethiopia. Gomma, Seka Chekorsa and Kersa districts are primarily rural and had
populations ranging from 180,000 to 270,000 in 2016.(23) The districts were purposefully selected from
the 21 comprising Jimma Zone as they had the largest available population sizes compared to other
districts, had poorly functioning MWHs according to Jimma Zone Health Office (JZHO) data, and did
not have ongoing maternal health interventions, such as other research or development projects or
maternal health campaigns, to minimize potential co-interventions and to facilitate a more even

distribution of interventions as requested by our JZHO partners.
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Ethiopia’s three-tiered healthcare system consists of a district hospital and primary health care
units (PHCUs) - made up of a health centre and community-based health posts - at the bottom tier.
Levels two and three include general and specialised hospitals, respectively.(3) In partnership with the
District Health Offices, the JZHO oversees service delivery at the 26 health centres present in the study

arca.

All health centres have either temporary spaces or permanent, standalone structures designated
to provide MWH services. According to the national guidelines, women who live far away from health
centres, are inaccessible by ambulance, are 38 weeks or more pregnant and/or are at risk of experiencing
obstetric complications during delivery are eligible for MWH referral.(4) MWHs are typically expected
to consist of two rooms each accommodating six women and to have a suitable space equipped with
utensils for women to prepare food, or offer meals to women who cannot afford to provide for
themselves. MWHs should have access to clean water, latrines and a power source.(4) Exit surveys
conducted nationally in 2016 revealed only 50% of rural MWHs had water available, 65% had an
electricity supply and 73% had latrines, although most were shared with other patients.(24) As part of
the country’s strategy to reduce maternal mortality, the MWH policy was drafted in 2013 to standardize
the service provision of this joint community-health system, fee-free initiative. MWH operations are
mainly sustained through community cash or crop contributions while management is handled by health
centre staff. Reliance on community contributions may result in some variation between the districts

in the quality and availability of MWH services.

Health extension workers (HEWs), based in health posts, link communities to the health system
by tracking pregnant women in their catchment areas and referring them for services. (25) Additionally,
HEWSs provide community-based primary health care as prescribed in the 16 modules of the HEP;
HEWs offer education and counselling, conduct physical exams of pregnant women, make referrals to
health facilities among other antenatal services at the health post. They also conduct postnatal home

visits to check up on mothers and babies.(3,26)

4.2.4.2. Background about the trial and baseline survey

The data source for this analysis was a baseline survey conducted prior to intervention roll-out
in an on-going cluster-randomized controlled trial aiming to evaluate the effectiveness of two safe
motherhood interventions in improving institutional births: (i) functional MWHs and (ii) local leader
education (ClinicalTrials.gov Identifier: NCT03299491). The MWH component focuses on improving
amenities and services available at the MWHs to improve uptake. The education component targets

village and religious leaders and uses culturally sensitive trainings to highlight the importance of safe
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motherhood and delivering at health facilities; materials were developed to address the barriers to

maternal care identified in the Three Delays framework. (27)

The survey targeted 3,840 women (24 clusters with 160 each); the sample size was determined
by the primary outcome (institutional delivery) of the trial.(28) This sample size achieves 80% power
to detect an absolute difference in the proportions of institutional delivery of 0.17 assuming a control
arm proportion of 0.4 and using a two-sided alpha of 0.025 to account for two pairwise comparisons.
Women living within catchment areas of trial PHCUs who had a pregnancy outcome (livebirth,
stillbirth, miscarriage or abortion) up to one year prior to the survey were eligible. A two-stage sampling
strategy was employed. First, 24 PHCUs were randomly selected for the trial. Then, 160 women per
PHCU were randomly selected from community-based lists of pregnant women generated as part of
health post records. HEWs and the Women’s Development Army (community-based administration)

periodically update these lists.

During household interviews conducted between October 2016 and January 2017, data were
collected on sociodemographic characteristics, reproductive history, utilization of various maternal
healthcare services including MWHs, decision-making and social support. Structured questionnaires
were mostly developed by adapting questions from the Demographic and Health Surveys.
Questionnaires were piloted in Mana district, located adjacent to the study districts, and refined based
on participant and interviewer feedback on question and response acceptability as well as interview
duration. Adaptations primarily involved providing response options suited to the study area.
Questionnaires were programmed in Open Data Kit on tablet computers in English, Afaan Oromo and
Ambharic for data collection. Translations were verified by research team members fluent in these
languages. Trained research assistants conducted face-to-face interviews with women in a quiet, private
space at the women’s homes; interviews took about one hour to complete. Husbands were also
interviewed using a shorter version of the women’s questionnaire that included information on travel
times to health facilities. Data were available for 3,784 (98.5%) women recruited; due to lack of time,

illness or the need for husband permission, 56 (1%) women refused to take part in the study.

4.2.4.3. Variables of interest

Definitions of variables used in this analysis are presented in Table 4.1. The primary outcome
was self-reported MWH use for any pregnancy. Candidate explanatory variables, identified from the
literature, and hypothesized to be associated with MWH use at the individual level were women’s
education and women’s occupation; at the household level, household wealth, women’s involvement in
healthcare-related decision making, having a companion to accompany women for health facility visits

during pregnancy, and travel time from home to nearest health centre were considered.
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The household wealth variable was created using principal components analysis of items listed
in Table 1; items were selected to minimize clustering and truncation which compromise reliability.(29)
Briefly, socio-economic “scores” were generated for each household, which were then grouped into
quintiles; the lowest quintile corresponded to the poorest households and the 5™ quintile corresponding

to the least poor households.(29)

To allow us to explore the potential effect of community birthing norms on MWH use, the
percentage of women delivering at a health facility was calculated for each PHCU catchment area and
the PHCU-level means compared between MWH users versus non-users; the use of similar proxy
variables for social norms have been used to explore contextual effects on utilization of maternal

healthcare services in studies conducted in Ethiopia (18) and Africa. (30)

Table 4.1.Definitions of variables used to explore factors associated with women’s use of MWHs in
three districts in Jimma Zone, Ethiopia (2016-2017).

Variable Definition

Outcome variable

Maternity waiting Binary variable indicating stay at an MWH reported by women for any
home use previous pregnancy (yes or no).

Independent variables

Education Women’s responses on highest level of education completed (none,
primary, secondary, tertiary) were collapsed into a binary variable (no
formal schooling or some formal schooling).

Occupation Women’s responses on their primary occupation were collapsed into a
binary variable to reflect the main occupations listed (housewife or
farmer/trader/other). Other occupations included government employee,
student, domestic worker, private organization employee

Household wealth ~ An asset-based wealth index created using information on asset ownership
(radio, television, mobile phone, motorbike, car/truck), number of animals
owned (cows, sheep, poultry), electricity supply to home, health insurance,
drinking water source, type of toilet and type materials used for
construction of floors in the home.

Healthcare Women were asked who usually makes decisions about (i) their own health

decision-making and (ii) their children’s health. Women indicated whether they made
decisions on their own, jointly with someone else or were not involved.
Responses for both questions were collapsed into 3 categories: never
involved, sometimes involved or always involved. “Never involved”
included women who described someone other than themselves being
involved in healthcare decision-making for both themselves and their
children. “Sometimes involved” included women who described that they
were either involved in healthcare decisions about their own health or
decisions about their children’s health. “Always involved” included women
who described being involved in both healthcare decisions about their own
health and that of their children.
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Variable Definition

As part of an assessment of social support available to women during
pregnancy, women were asked if they had someone to accompany them to
health facility visits (yes or no). This dimension of support has been termed
companion support.

Companion support
for facility visits'

Travel time to
obstetric care
facility

Women’s estimates of the time required to reach the nearest health facility
able to provide obstetric care were classified into 2 categories: (i) None
nearby (i.e > 30 minutes) (ii) < 30 minutes away. Women who listed a
health post as their nearest health facility were classified under “None” as
health posts do not routinely provide delivery services. For the 5% of
women who were unable to estimate travel, available husband responses
were used to minimize missing data.

Community Percentage of women in a PHCU cluster that reported having ever given
birthing norms birth at a health facility.

Covariates and design variables
District District of residence (Gomma, Seka Chekorsa or Kersa) reported by women

Primary Health Health system administrative level comprising a health centre and satellite
Care Unit (PHCU)  health posts that functioned as cluster-level sampling unit in the trial

1 Several dimensions of social support including financial or in-kind assistance, emotional support and practical support were
assessed in the survey. Companion support was the dimension most relevant for maternity waiting home use.

4.2.4.4. Data analysis

Characteristics of MWH users and non-users were described using frequencies and proportions
or means and standard deviations. Chi square tests for categorical variables, and t-tests for continuous
variables adjusted for clustering were performed using methods of Donner & Klar.(31) Frequencies and
proportions of community awareness of MWHs, reasons for use among users and services available to

users were also reported.

To identify variables associated with MWH use, multivariable generalized linear mixed effects
regression was used. All candidate explanatory variables (education, occupation, household wealth,
decision-making involvement, companion support, travel time and community birthing norms) were
entered into the model. District of residence reported by the woman was included as a covariate to adjust
for any district-level differences. A logit link function with a binomial distribution was used. To account
for clustering, a random intercept was added for the PHCU. P-values less than 0.05 were considered to

be statistically significant. Analysis was conducted in STATA v13.

4.2.4.5. Patient and public involvement

Patients/public were not involved in the design or implementation of this research. Results will

be disseminated to policy-makers and local-level service implementers.
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4.2.5. Results

4.2.5.1. Characteristics of MWH users and non-users

Overall, 256 (7%) of women had ever used MWH services. Women’s mean age was 28 years
(standard deviation: 6 years) and the majority (78%) had more than one child. There was a statistically
significant difference in the proportions of women who reported being able to reach a health centre or
hospital providing obstetric services within 30 minutes among users (49%) versus non-users (72%)

(Table 4.2).

Although not statistically significant, a larger proportion of MWH users reported both primary
(45% vs. 39% among non-users) and secondary or higher education levels (7% vs. 5% among non-
users) and a slightly larger proportion tended to be housewives (86% vs. 77%). A greater fraction of the
users than non-users came from wealthier households (91% vs. 79%) and reported having companion
support for facility visits (88% vs. 77%) (Table 4.2). The proportion of women who described
themselves as always being involved in healthcare-related decision-making was lower among MWH

users (6%) than non-users (9%) (Table 4.2).

4.2.5.1. Community exposure to MWHSs and user experiences

Overall, 2,679 (71%) women interviewed had heard about MWH services in their community
but a smaller proportion knew of someone who had used one (36%) or had actually visited someone at
an MWH (28%). Most women could describe at least one benefit of MWH use and these typically
included easy access to skilled birth attendants (57%) and an opportunity to rest (43%). Only 16% of
women recognized not having to organize emergency transport during labour as a benefit of MWH stay.
Very few women who did report planning for their delivery listed getting an MWH referral (n=34,

1.3%) as a component of birth preparedness planning (results not shown in tables).

HEWs were important mediators of access to MWHs as almost 75% of users had obtained a
referral from HEWs (Table 4.3). About 15% of users stayed at MWHs because they anticipated delivery
complications and wanted to be close to health workers (Table 4.3). Only 12% of MWH users cited

large distances between home and health centre as the reason for stay (Table 4.3).

Close to 60% of users were admitted just 24 hours prior to delivery; 25% of users reported
staying at the MWH less than one week (1-7 days) prior to delivery while 16% were accommodated at
the MWH for more than one week before giving birth (results not shown in tables). Most users were
provided with some simple bedding and about 72% were given some food during their stay. However,

clean water, lighting, bathing facilities and coffee ceremony (an important cultural routine in household
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Table 4.2. Individual-, household and community level characteristics of MWH users compared to non-
users in three districts in Jimma Zone, Ethiopia (2016-2017).

MWH users MWH non-users
(n=256) (n=3,528) Overall p value
Frequency (%) Frequency (%)
INDIVIDUAL LEVEL
Age (years)
<20 18 (7.0 %) 230 (6.5 %) 248 (6.6 %) 0.687
20-30 177 (69.1%) 2,180 (61.8%) 2,357 (62.3%)
> 30 59 (23.1%) 1,008 (28.6%) 1,067 (28.2%)
Missing 2 (<1%) 110 (3.1 %) 112 (2.9 %)
Education level
None 123 (48.1%) 1,978 (56.0%) 2,101 (55.5%) 0.577
Primary school 116  (453%) 1,368 (38.8%) 1,484 (39.2%)
> Secondary school 17 (6.6 %) 182 (5.2 %) 199 (5.3 %)
Occupation
Housewife 219 (85.6%) 2,715 (77.0%) 2,934 (77.5%) 0.186
Farmer/trader/other 37 (14.4%) 813  (23.0%) 850 (22.5%)
Parity
1 child 74 (289%) 753  (213%) 827 (21.9%) 0.240
> 1 child 182 (711 %) 2,975 (718.7%) 2957 (78.1 %)
HOUSEHOLD LEVEL
Household wealth
Poorest quintile 23 (9.0 %) 734 (20.8%) 757  (20.0%) 0.195
2™ quintile 40 (15.6%) 718 (20.4%) 758  (20.0 %)
3" quintile 52 (20.3%) 703 (19.9%) 755 (19.9 %)
4™ quintile 71 27.7%) 686  (19.5%) 757  (20.0 %)
Least poor quintile 70 (27.4%) 686 (19.5%) 756  (20.0 %)
Missing 0 - 1 (<1%) 1 (<1%)
Healthcare decision involvement
Never 57 223%) 768 (21.8%) 825 (21.8%) 0.703
Sometimes 185  (722%) 2,435 (69.0%) 2,620 (69.2%)
Always 14 (5.5 %) 324 (9.2 %) 338 (8.9 %)
Missing 0 - 1 (<1%) 1 (<1%)
Social support during pregnancy
Practical help 226 (88.3%) 3,202 (90.8%) 3,428 (90.6 %) 0.586
Facility visit companion 225 (879%) 2,723 (77.2%) 2,948 (779 %) 0.097
Travel time to obstetric care
facility
<30 min away 126 (49.2%) 2,541 (72.0%) 2,667 (70.5%) 0.001
> 30 min (none nearby) 130 (50.8%) 987 (28.0%) 1,117 (29.5%)
COMMUNITY LEVEL [mean % (SD)]! [mean % (SD)]? [mean % (SD)]
Community birthing norms 34.0 (12.0) 31.7 (11.2) 31.8 (11.2)  0.809

1 The PHCU-level percentage of women who reported ever giving birth at a health facility averaged across all PHCUs where

MWH users live

2 The PHCU-level percentage of women who reported ever giving birth at a health facility averaged across all PHCUs where

non users live

p-values <0.05 considered statistically significant
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Table 4.3. Reasons for MWH stay, and services received among women users in three districts in Jimma
Zone, Ethiopia 2016-2017 (n=256)

Frequency % Users!'
Reasons for use
HEW referral 191 74.6
Complications expected 37 14.5
Prior use of MWH 34 13.3
Live far from health facility 31 12.1
To ensure facility delivery 17 6.6
Needed rest 14 5.5
Other reasons 18 7.0
Services available during stay
Bedding 253 98.8
Meals 184 71.9
Coffee 62 24.2
Latrines 203 79.3
Bathing facilities 82 32.0
Clean water 141 55.1
Electricity/lighting 114 44.5
Midwife checks 195 76.2

1 Multiple responses possible, therefore, percentages do not sum to 100

that creates a home-like environment at MWHSs) services were not widely available (Table 4.3). Just

over a quarter of the women said family visits were permitted during their stay (results not shown in
tables).

4.2.5.2. Multivariable regression analysis of factors associated with maternity waiting home use

One individual-level factor and three household-level factors resulted in statistically significant
higher odds of ever having used an MWH. At the individual level, women’s occupation was associated
with MWH use. Housewives had higher odds of MWH use than women who had an occupation outside
the home (OR:1.74, 95% CI: 1.20 to 2.52) (Table 4.4). At the household level, companion support,

travel time to health facilities and household wealth were associated with MWH use.

Women who described having companions to accompany them for health facility visits when
they were pregnant or for delivery had twice the odds of having used an MWH than women who did
not have this form of social support (OR: 2.15, 95% CI: 1.44 to 3.23) (Table 4.4). Women who described
living more than 30 minutes from a health centre or hospital offering obstetric care or reporting no such
facility nearby had a higher odds of MWH use than those residing within 30 minutes (OR: 2.37, 95%
CI: 1.80 to 3.13) (Table 4.4). Households with more wealth exhibited statistically significantly higher
odds of MWH use compared to the poorest quintile.
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4.2.1. Discussion

In this study we found that the majority of women in our study were aware of the existence of
MWHs but a very small proportion reported ever actually having used the service. A cross-sectional
study conducted in 2014 in Eastern Gurage Zone, Ethiopia reported just 7% of women interviewed
being aware of MWH services compared to 71% in our study.(13) The formalization of the national
MWH guidelines in 2015 (4) and clarification of roles of various levels of government as well as HEWs

in promoting MWH use may have influenced community awareness about the MWHs.

Table 4.4. Results from multivariable random effects logistic regression analysis of MWH use among
women in Jimma Zone, Ethiopia (n=3,782)

Odds Ratio
(95% CI) p-values

Individual Level
Education

No formal schooling 1

Some formal schooling 1.08 (0.82, 1.43) 0.578
Occupation

Farmer/trader/other 1

Housewife 1.74 (1.20, 2.52) 0.003
Household Level
Household wealth

Poorest 1

2™ quintile 1.85(1.08, 3.17) 0.026

3" quintile 2.39(1.42,4.03) 0.001

4™ quintile 3.20(1.93,5.33) <0.001

Least poor 2.39 (1.40, 4.09) 0.001
Healthcare decision making

Never involved 1

Sometimes involved 0.86 (0.62, 1.20) 0.378

Always involved 0.59 (0.32, 1.09) 0.094
Companion for facility visits

Absent 1

Present 2.15(1.44,3.23) <0.001
Travel time to obstetric care facility

<30 minutes away 1

> 30 minutes (none nearby) 2.37 (1.80, 3.13) <0.001
Community Level
Community birthing norms 1.00 (0.95, 1.06) 0.953
Covariates
District of residence

Gomma 1

Kersa 0.88 (0.20, 3.98) 0.870

Seka Chekorsa 0.64 (0.21, 1.94) 0.429

p-values <0.05 considered statistically significant

J.Kurji PhD thesis (2021) 118



Chapter 4

Most users accessed MWHs through referrals from health extension workers or health workers
during ANC and generally stayed at MWHs for less than 24 hours before delivering their baby. The
relatively short duration of stay suggests that many users are women who may be presenting with false
or very early labour and are accommodated temporarily at the MWH; this may be due to the fact that
they are not being referred to MWHs one to two weeks prior to delivery as recommended.(4)
Alternatively, while institutional births are valued by the population, MWHs may not necessarily be
viewed as a service that facilitates access to obstetric services by offering women the opportunity to be
closer skilled birth attendants prior to delivery. Indeed, while most women were aware of MWH
services, very few women who reported practicing birth preparedness considered MWHs as part of their
plans to ensure access to obstetric care. This may partially explain why community norms around
facility deliveries were not significantly associated with MWH use. Therefore, referral practices around,
and promotion of, MWH use employed by HEWs and health workers in the area require investigation
to ensure that the women who would benefit the most from this service are being reached. Qualitative
reports of HEW perceptions influencing promotion of MWHs to the community has been reported in

this area.(32)

Being a housewife, coming from relatively wealthier households, having companions to
accompany women to health facilities and living more than 30 minutes from a health facility was
associated with increased odds of MWH use. Despite MWH services being free, there may be financial
and social costs associated with lodging there. Women from wealthier households are probably more
likely to be able to afford to pay for transport, purchase food, and accommodate accompanying relatives.
Both direct and indirect costs have been described as barriers to MWH use in Ethiopia (5,33) and other
settings.(34) Some studies have reported an inverse relationship between MWH use and household
wealth in bivariable analysis (35,36) and after adjusting for confounders.(12) Various measures and
cut-offs were also used to determine relative wealth, including asking women to rate their household
wealth in relation to their neighbours, (35) which may partially account for the difference in findings.
Our results suggest there may be a threshold wealth level after which households with more means may
explore alternatives to MWHs such as paying for transport when women go into labour or going directly
to a higher-level facility; this requires additional investigation. Extended absences from the home also
result in losses of income that poor families can ill afford and can affect both intended and actual use.

(13,37)

Although most women in our study identified themselves as housewives without formal
occupation commitments, close to 65% of these women said that they had worked in the past 12 months.
Anecdotal evidence from the area suggests that in many cases women contribute to family farms and

informal trade. However, compared to women with other occupations, housewives were more likely to
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report having used MWH services. This suggests that women without formal work commitments may

have more flexibility to stay at MWHs if they have the means and social support to facilitate this.

Social support has been described as an important facilitator of MWH use across several low-
and middle-income countries. (8) Women are frequently reluctant to stay at MWHSs because it means
leaving children unattended at home in the absence of help with childcare.(13,38,39) The presence of
family to support and provide reassurance to women during birth is important and may even affect
health and well-being of mother and baby.(40) In fact, being surrounded by family and the comfort of
home has been reported to be why some women prefer home births over facility deliveries.(19,41,42)
This is important to consider as MWHs function as one of the entry-points to facility-based obstetric
care and likely share similar barriers to their use. Moreover, women often need to have someone help
them prepare meals, fetch firewood and clean water while staying at MWHs. (5,33) Although 71% of
MWH users in our surveyed reported receiving a meal during their stay, this typically consists of a bowl
of gruel (porridge) usually prepared for women post-delivery. Moreover, reliance on community
contributions to sustain the MWHs regularly results in food shortages according to anecdotal evidence
generated during pre-intervention assessments. Therefore, women who have companions to accompany
them at MWHs may not only have someone to facilitate their stay, but may also benefit from emotional
support prior to and during birth, similar to the care that women receive at home, making MWH stay a
more attractive option. Indeed, qualitative research from our setting (32) and other areas in Ethiopia
(43) highlight the pivotal role of husbands and family support in enabling women’s use of MWHs.
Companions may also assist women receive the attention they need, but which they often do not get

from health workers who have repeatedly been criticized for their neglect of MWH users. (11,44,45)

One of the functions of MWHs is to provide women who live at prohibitively large distances
from health facilities the opportunity to access obstetric services by accommodating them prior to
delivery.(6) It is, therefore, not surprising to find that women who report living within 30 minutes of a
health facility are less inclined to use MWH services. In fact large distances between homes and health
facilities are often part of MWH admission criteria.(4,11,35) Studies in Africa have reported distance
from health facility affecting women’s decisions to use MWH services (44) as well as being associated

with use. (12)

One of the strengths of this study was the use of models that accounted for clustering in the
data, which if ignored underestimates variance while overestimating significance.(46) Additionally,
random selection of almost 4000 women from a representative community list should minimize the
likelihood of selection bias. However, the cross-sectional nature of the analysis does not support causal
inference limiting this to an exploratory exercise to identify factors that may influence MWH use. Also,

the primary outcome relied on women’s self-reported MWH use which may be subject to recall bias.
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However, this risk is likely low because staying at an MWH prior to delivery is expected to be a notable
experience. Women’s self-reported travel times estimates may not accurately reflect physical
accessibility of MWHs; calculation of distances is recommended for future studies to assess the distance
threshold for MWH use. Our results may have generalizability limited to districts with similar profiles

to ours given the purposive nature of district selection.

In conclusion, investigating what context-relevant factors influence the use of MWHs will help
to better tailor care to suit women’s needs. Our findings have important implications for achieving
equity in access to maternal healthcare as poorer women, with little social support in the form of
companions accompanying them for health facility visits, are likely to be among the more vulnerable
groups. Further research into referral and promotion practices may also be warranted as results indicate
sub-optimal duration of stay at MWHs. When designing MWH programs, it will be important to

consider mobilizing community support to overcome financial constraints and boost social networks.
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Chapter 5: How does maternal healthcare service use vary within rural
Ethiopia?

5.1.  Article preface

As a first step to investigating how factors that influence maternal healthcare service use may
change depending on local context, I used spatial methods to visualize and explore the patterns of
service use that exist at several sub-national levels. I used the baseline household survey dataset to
identify localities where unusually high or low levels of service use clusters. I also examined
correlations between two commonly reported factors, education and wealth, and service use as these

have important implications for inequities in access to services.

5.1.1. Author contributions

I formulated the research objectives associated with this article, conducted the analyses and
wrote the first draft of the manuscript with guidance from Dr. Manisha Kulkarni. Dr. Benoit Talbot
assisted with identifying appropriate tools in ArcMap to create map outputs and made design
suggestions on choropleths to illustrate correlations between service use and indicators in the most
visually effective style. All authors reviewed the initial draft of the manuscript, provided their feedback
on interpretation of the findings and general flow and presentation of the manuscript. All authors also

provided comments on the responses to reviewer comments as part of the peer review process.

5.1.2. Associated appendices

None

5.1.3. Ethics approvals

Ethics approval for the overall study was obtained from the University of Ottawa Health
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of Health Sciences Institutional Review Board (Ref No: RPGE/449/2016). Ethics approval for my
doctoral research was obtained from the University of Ottawa Health Sciences and Science REB (File

No: H02-18-02).
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5.2.1. Abstract

Background: Analysis of disaggregated national data suggest uneven access to essential maternal
healthcare services within countries. This is of concern as it hinders equitable progress in health
outcomes. Mounting an effective response requires identification of subnational areas that may be
lagging behind. This paper aims to explore spatial variation in maternal healthcare service use at health
centre catchment, village and household levels. Spatial correlations of service use with household

wealth and women’s education levels were also assessed.

Methods: Using survey data from 3,758 households enrolled in a cluster randomized trial geographical

variation in the use of maternity waiting homes (MWH), antenatal care (ANC), delivery care and
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postnatal care (PNC) was investigated in three districts in Jimma Zone. Correlations of service use with
education and wealth levels were also explored among 24 health centre catchment areas using
choropleth maps. Global spatial autocorrelation was assessed using Moran’s 1. Cluster analyses were
performed at village and household levels using Getis Ord Gi* and Kulldorf spatial scan statistics to

identify cluster locations.

Results: Significant global spatial autocorrelation was present in ANC use (Moran’s [=0.15, p
value=0.025), delivery care (Moran’s [=0.17, p value=0.01) and PNC use (Moran’s [=0.31, p value
<0.01), but not MWH use (Moran’s [=-0.005, p value = 0.94) suggesting clustering of villages with
similarly high (hot spots) and/low (cold spots) service use. Hot spots were detected in health centre
catchments in Gomma district while Kersa district had cold spots. High poverty or low education
catchments generally had low levels of service use, but there were exceptions. At village level, hot and
cold spots were detected for ANC, delivery care and PNC use. Household-level analyses revealed a
primary cluster of elevated MWH-use not detected previously. Further investigation of spatial

heterogeneity is warranted.

Conclusions: Sub-national variation in maternal healthcare services exists in Jimma Zone. There was
relatively higher poverty and lower education in areas where service use cold spots were identified. Re-
directing resources to vulnerable sub-groups and locations lagging behind will be necessary to ensure

equitable progress in maternal health.

5.2.2. Introduction

Improvements in access to services across the continuum of maternal healthcare have been
reported throughout the world but progress has been unequal.(1) In addition to differential successes
between countries, uneven access to essential maternal healthcare services within countries have also
been revealed (2) using disaggregated national data. In Ethiopia, nationally representative Demographic
and Health Survey (DHS) data show markedly different service coverage levels associated with
reductions in maternal mortality; in 2016, the proportion of births at health facilities ranged from close

to 60% in Tigray and Dire Dawa regions to under 20% in Somali and Affar regions. (3)

Of major concern is the fact that women who are the most vulnerable and likely in need of
healthcare services may be least likely to access them. Inequity in health arises as a result of “unfair
and avoidable” differences.(4) The concept is linked to that of the social determinants of health which
recognizes that the conditions in which individuals live shape their ability to access resources and can
result in unfair disadvantages thus perpetuating inequalities in health outcomes.(5) Improving equitable

outcomes in multiple domains affecting health and human development underlies the 2015 Sustainable
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Development Goals, including an explicit goal to “reduce inequality between and within countries”

(Goal 10), highlighting the value placed on this principle by most of the world’s governments.(6)

Inequalities in maternal healthcare service use have been reported across countries in sub-
Saharan Africa.(7-9) Education and household wealth are important factors affecting access to services.
Several cross-sectional studies in Ethiopia have reported that women with higher levels of education
are more likely to have used antenatal care (ANC) (10,11) and have given birth at a health facility.(12—
14) Similar associations have been reported wherein increases in household wealth have corresponded

with increased odds of maternal healthcare service use. (11,15)

Decentralization of health service provision and management means that local level policy
makers require evidence about service utilization at that level. Spatial analyses present a powerful
medium for visually demonstrating service utilization patterns at various geographic levels.
Superimposition of data layers can help end users ascertain which areas require attention and identify

marginalized populations that require targeted support.

In this paper, we explore spatial variation in the utilization of antenatal, delivery and postnatal
care (PNC) services and use of maternity waiting homes (MWH) at health centre catchment and village
levels, and to assess spatial correlations with household wealth and women’s education levels in three

rural districts in Ethiopia.

5.2.3. Methods
5.2.3.1. Study setting

Ethiopia is composed of nine regional states and two city administrations; these are sub-divided
into woredas (districts) which comprise several kebeles (villages). This analysis focuses on three rural
woredas (Gomma, Seka Chekorsa and Kersa) in Jimma Zone, located in south-western Ethiopia in
Oromia region as shown in Figure 5.1. Populations in the woredas range from 180,000 to 270,000 in
2016.(16) Coffee production is an important source of revenue for residents of Gomma while Seka
Chekorsa and Kersa residents engage mainly in small-scale cereal production.(16) As part of the tiered
health care system in Ethiopia, Jimma Zone has two general hospitals, six district hospitals, 122 health
centres and 566 health posts.(17) The lowest health system level functions at the woreda level (district)
and consists of primary health care units (PHCUs). Each PHCU includes a health centre serving around
25,000 people and community-based health posts responsible for a population of 3,000-5,000. Regional
level data indicate that in 2016, 48.6% of women surveyed in Oromia region in the DHS received no
antenatal care and just 18.8% of women delivered at a health facility, placing the region among the

poorer performing areas in the country.(3)

J.Kurji PhD thesis (2021) 129



Chapter 5

5.2.3.2. Data source

Data from a cross-sectional household survey, conducted prior to intervention roll-out (baseline
survey) between October 2016 and January 2017 as part of a cluster-randomized controlled trial
(ClinicalTrials.gov; NCT03299491), was used for this analysis. (18) Women living in the catchment
area of 24 PHCUs within the study’s three districts and who reported a pregnancy outcome (livebirth,

stillbirth, miscarriage or spontaneous abortion) within 12 months of the baseline survey were eligible

ETHIOIPA
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Dhayi Kecheng
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Figure 5.1.Map of the study area showing primary health care unit (PHCU) catchment area
boundaries, enrolled households and locations of health centres within PHCUs created using ArcMap
(ESRI, Redlands, USA) 10.6.1
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to participate. Sample size (24 PHCU clusters with 160 women each) was calculated based on 80%
power to detect an absolute difference of 0.17 in the proportion of institutional births (primary trial
assuming a control arm proportion of 0.4 and using a two-sided alpha of 0.025 to account for two
pairwise comparisons. Verbal informed consent was sought from all participants owing to low levels
of literacy. Approximately 98.5% (n=3,784) of the randomly selected women were successfully
enrolled and interviewed in either Afaan Oromo or Amharic by trained research assistants. Data were
collected on sociodemographic characteristics and maternal healthcare service utilization using tablet
computers programmed with surveys using Open Data Kit freeware.(19) GPS locations of households
and health centres were also collected on tablet computers; GPS locations were available for 3,758

(97.9%) of the enrolled households.

5.2.3.3. Variables of interest

The analysis focused on four services across the continuum of maternal healthcare: antenatal
care, maternity waiting home use, delivery care at health facilities, and postnatal care. As women’s
education levels and household wealth have previously been linked to access inequities (19), we
adopted them for our analyses. Operational definitions of all the variables of interest are described in

Table 5.1.

Table 5.1.0perational definitions of analysis variables used to describe maternal health care service
use among women with a pregnancy outcome in 2016-2017 living in Jimma Zone, Ethiopia

Variable Definition
The proportion of women in the PHCU (or kebele) who report receiving any
Antenatal care antenatal care during their last pregnancy (i.c at least one visit to a health

centre or health post where antenatal care services are offered)

Maternity waiting The proportion of women in the PHCU (or kebele) who report ever having

home use used an MWH during their previous pregnancies.

The proportion of women in the PHCU (or kebele) who report giving birth
Delivery care to their last child at a health facility offering obstetric care (i.e health centre

or hospital).

The proportion of women in the PHCU (or kebele) who report receiving any
Postnatal care postnatal care following the birth of their last child (i.e at least one postnatal

care check-up within 6 weeks of delivery)

The proportion of women in a PHCU (or kebele) who report having some

Education formal education (i.e some primary, secondary or higher-level education).
The proportion of households in the PHCU (or kebele) who fall within the
highest two household income quintiles (i.e fourth and fifth quintiles of

Household wealth

household wealth) as determined using an asset-based principal components
analysis.
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Principal components analysis was used to create the household wealth variable using
ownership of assets and animals, utilization of health insurance, presence of electricity supply, type of
drinking water source, type of toilet present, and type of materials used for floor construction of the
home. Using methods described by Vyas & Kumaranayake (21), socio-economic scores were generated
for each household and then categorized into quintiles. The first quintile corresponds to poorest

households while the fifth quintile corresponds to the least poor households.

5.2.3.4. Exploratory analyses

Frequencies and percentages of education and wealth levels in survey clusters were generated
in STATA version 15 as part of descriptive analyses. Differences between survey clusters in the
percentages of wealthy and educated households were then compared using a chi square test. P values

less than 0.05 considered to be statistically significant.

Euclidean distances between households and the health centre within the PHCU catchment
were calculated in kilometres for each PHCU using the Generate Near Table tool in ArcMap version
10.6.1. Distances were summarized using means, standard deviations and ranges and classified into
three categories (<2km, 2-5km and >5km) to facilitate comparison between PHCUs using a chi square

test.

Geographical variation in maternal healthcare service use was explored at the PHCU-level, the
level at which maternal and other primary care services are coordinated and at the kebele-level, which
is the smallest administrative unit and where health posts, staffed by two health extension workers
(HEWSs) are located. To this end, the proportion of women who reported using a given service during
their last pregnancy within each geographical unit (PHCU or kebele) in the study area was calculated.
Additionally, household-level binary data was used to explore variation in service use without
constraining analyses within administrative boundaries. Instead, a maximum radius of Skm, at which
we hypothesize interpersonal and social factors affecting service use could operate, was used. Other
studies in similar settings have estimated a one-hour walking distance to be between 3km to Skm
depending on the season and terrain.(21,22) District-level analyses were not feasible given the limited

number of districts.

5.2.3.4.1. Variation in service use at PHCU level and correlation with household wealth and

education

At the PHCU-level, choropleth maps were generated; choropleth maps present interval data
superimposed over geographic units using colours and symbols to distinguish between intervals.(23)
To explore utilization levels among marginalized population sub-groups (women from poor households

and women with no education), education and household wealth were symbolized as separate layers
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and superimposed to visualize correlations. Intervals for all variables were manually created based on
what best suited the distribution of each variable, meaning that only qualitative comparisons can be

made between services as intervals differ between services.

Each maternal health care service was assigned a different colour with darker shades indicating
higher extents of service. Wealth and education indicators are overlayed using proportional symbols
where larger circles correspond to higher levels. Administrative boundaries for PHCUs were created by
dissolving boundaries of villages known to fall within the catchment area of the PHCU using the
Dissolve tool in ArcMap. PHCU size varied from 53 square kilometres (sq km) to 186 sq km; the mean
area was 108.5 sq km (standard deviation 39.6 sq km).

5.2.3.4.2. Spatial clustering in maternal healthcare service use at kebele level

To examine variation in service use at the kebele level, the presence of spatial autocorrelation
for each service was first examined using the global Moran’s I statistic. The results of this test indicate
whether or not the spatial patterns observed in the data are random by looking at how each kebele
deviates from the mean among neighbouring kebeles. Statistically significant and positive Moran’s I
indices indicate the presence of clustering (i.e a high degree of similarity in levels of service use between
neighbouring kebeles) while negative values specify dispersion (i.e neighbouring kebeles have
dissimilar values).(24) An inverse-distance-based spatial relationship conceptualization was selected
for the process; this means that kebeles outside the threshold distance are not included in the
computations. The threshold distance at which every kebele had at least one neighbouring kebele was
determined to be 7.6 km. Of the 100 kebeles present in the study area, data were available for 96. An
average of 48 women were enrolled per kebele. One kebele with less than five women enrolled was

excluded as this number was considered to be too low for the analysis.

The next step was to pinpoint the location of clusters. The Optimized Hot Spot Analysis tool in
ArcMap was used to identify where clustering was occurring. This tool relies on the Getis Ord Gi*
spatial statistic to uncover statistically significant hot spots (clusters of high service use) and cold spots
(clusters of low service use). Clusters are considered statistically significant only if they are surrounded
by similarly high or low values.(25) The optimal fixed distance band is determined by the tool for each
service outcome by determining at what distance clustering is maximized. This was found to be 10 km
for ANC, 7 km for MWH use and 19 km for delivery care. For PNC, a threshold distance of 7 km was
used as no optimal distance was found using the clustering intensity method. The resulting output is a
map of statistically significant hot (red) and cold (blue) spots presented at 99% (+/- 3 Gi* values), 95%

(+/- 2 Gi* values) and 90% significance (+/- 1 Gi* values) and corrected for multiple testing.
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Finally, household-level data on women’s reported service use were analysed using the
Kulldorf spatial scan statistic in SaTScan 9.6. This spatial tool functions by running circular “scanning
windows” of multiple sizes across the study space. The events observed within the window are
compared to those expected under the null hypothesis of no difference inside and outside the window;
a relative risk (RR) is generated which represents the ratio of events observed and expected within the

window to those observed and expected in the study area. The formula used in SaTScan (26) is:

RR = ¢/ E[c]
(C-¢)/(C-E[c]

where c is the observed number of events within a potential cluster (window)

C 1s the total number of events in the dataset

The overall proportion of events in the study area were 84.3% for ANC, 6.6% for MWH use,
48.5% for delivery care and 39.0% for PNC. A relative risk greater than one would suggest proportion
observed within the window is higher than expected while relative risks less than one suggest observed
proportions are lower than expected. Bernoulli model was used due to the binary nature of the outcomes
and the window radius set to a maximum of 5 km. The most likely cluster is identified as the window
with the maximum likelihood, meaning it was least likely to have occurred by chance. Monte Carlo
hypothesis testing is used to generate p-values where ranks of maximum likelihood of the observed
dataset is compared to random datasets. A Secondary clusters are also identified and ranked according

to the Likelihood Ratio Test statistic. (26)

5.2.4. Results
5.2.4.1. Characteristics of PHCUs and sampled clusters

The size of PHCUs varied, with total number of households ranging from 2,509 households to
11,791 households. There were also statistically significant differences (p-value <0.001) between the
PHCUs in the percentage of educated women and wealthy (least poor) households. PHCUs with the
highest proportion of educated women (69%) and wealthy households (81%) were located in Gomma
district. Kusaye Beru in Kersa district had the lowest proportion of educated women (25%) while the

PHCU with the lowest percentage of wealthy households was located in Seka Chekorsa (7%).

Sampled households were located an average of 4.2 km from health centres within their PHCUs
with straight line distances ranging from just 100 meters to 18 km. There was a statistically significant
difference in distances between the PHCUSs (p value>0.001) (data not shown). Twelve PHCUs had over
30% of their households located more than five kilometres from the catchment health centre; Bula Wajo

(73%), Bake Gudo (64%) and Kellacha (55%) had more than half the population located greater than
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five kilometres from the catchment health centre (Figure 2). The majority of women (n=3,167, 87%)

reported reaching health facilities by foot.

Table 5.2. Characteristics of PHCUs and sampled clusters in 2016 within Gomma, Seka Chekorsa and
Kersa districts in Jimma Zone, Ethiopia

PHCU characteristics! Cluster characteristics
PHCU by Educated p Wealthy p
district h TOtl:lll d Total Health households  value households® value
ouseholds women posts n (%)’ n (%)
Gomma <0.001 <0.001
Beshasha 7,556 8,026 5 154 92 59.7 124 80.5
Chami Chago 5,808 6,170 4 189 90 47.6 139 73.5
Choche 5,889 6,256 4 159 109 68.6 115 72.3
Gembe 5,242 5,568 4 130 74 56.9 84 64.6
Dhayi Kechene 2,509 2,665 2 159 85 53.5 57 35.9
Kedemasa 3,980 4,228 3 165 59 35.8 52 31.5
Limu Shayi 6,696 7,113 5 158 75 47.5 99 62.7
Omo Gurude 11,791 12,525 7 136 83 61.0 89 65.4
Yachi 4,921 5,227 3 152 74 48.7 113 74.3
Kersa
Kusaye Beru 5,581 5,928 5 111 28 25.2 15 13.5
Bulbul 4,332 4,602 4 116 44 37.9 34 29.3
Adere Dika 4,813 5,113 3 161 42 26.1 39 24.2
Kara Gora 3,921 4,165 3 161 42 26.1 29 18.0
Kellacha 8,906 9,460 6 153 56 36.6 45 29.6
Serbo 10,666 11,330 7 242 96 39.7 57 23.6
Bula Wajo 5,636 5,987 3 166 48 28.9 43 25.9
Seka Chekorsa
Bake Gudo 4,676 4,967 4 159 64 40.3 45 28.3
Detu Kersu 5,990 6,363 4 158 78 49 4 11 7.0
Geta Bake 3,483 3,699 3 160 81 50.6 38 23.8
Buyo Kechama 4,863 5,166 5 134 56 41.8 48 35.8
Lilu Omoti 9,525 10,118 6 152 63 41.5 47 30.9
Seka 5,119 5,438 6 222 98 44.1 61 27.5
Setemma 7,118 7,561 4 160 89 55.6 76 47.5
Wokito 6,109 6,489 4 127 57 449 53 41.7
Total 145,130 154,163 104 3,784 1,683 44.5 1,513 40.0

1 Obtained from the Jimma Zone Health Office records

2 Proportion of households within the cluster where women report having received some level of education (i.e., primary,
secondary or higher) obtained from the baseline household survey conducted in 2016/2017.

3 Proportion of households within the cluster that fall in two least poor quintiles (4™ and 5") based on the asset-based wealth
index scores obtained from the baseline household survey conducted in 2016/2017.
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from health centre by PHCU and district in Jimma Zone, Ethiopia

60%

)
o
o
=
@)

Sek

Setemm

Bulbul |

Kara Gora |

Serbo N

Wokito [

o=
<=
Q
<
>

Gembe

282
=
o
2
3

Bula Wajo |1

Kedemasa
Detu Kersu
Geta Bak

Limu Shayi | N S

Omo Gurude | N

Adere Dika |GGG

Kusaye Beru |

Oc::
5:::
523
O O
g M
Mm o
>
=
m

Dhayi Kechene

m<2km (%) ®=2-5km (%) ®>5km (%)

5.2.4.1. Variation in service use at PHCU level and correlation with household wealth and education

As shown in Figure 5.3a, ANC use was generally higher among PHCUs with higher levels of
wealthy households. PHCUs with high ANC use were mainly concentrated in the north-western part of
the study area in Gomma district and parts of Seka Chekorsa. PHCUs with ANC use reported to be
above 90% also had more than 60% of households in the upper two (least poor) wealth quintiles. Buyo
Kechama and Seka were the exceptions with over 90% ANC use but having about half as many wealthy
households (34% and 28% respectively) as similar performing PHCUs. Delivery care use (Figure 5.3¢)
had similar correlations to wealth as ANC use, with wealthier PHCUs displaying higher relative use of
services and poorer PHCUs exhibiting lower utilization levels. However, there were a few notable
exceptions where service use did not correspond to relative wealth. For example, Kusaye Beru (delivery
care:43%) which had service use levels as low as that found in Bulbul (delivery care:41%) and Bake
Gudo (delivery care:43%) but had half as many least poor households (least poor:14% vs. 29% and

28% respectively). Similarly, Setemma with almost half the households belonging to the wealthiest
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quintiles had delivery care use levels (delivery care:38%) that matched Detu Kersu (delivery care: 36%)
where only 7% of households are wealthy. The correlation between lower wealth levels and low service
use was particularly evident with PNC use patterns (Figure 5.3d) in PHCUs in Kersa district; 30% or
less of the households were in the least poor groups and PNC use was well below average, ranging from

13% to 32%.

Correlation between household wealth and MWH use was more variable than for the other three
services (Figure 5.3b); several PHCUs with more than 50% of households in the least poor group such
as Chami Chago or Omo Gurude had utilization levels between 4-6% while PHCUs such as Adere Dika
(MWH use: 13%) and Dhayi Kechene (MWH use: 14%) that were comparatively poorer had above
average levels of use. However, PHCUs with under 30% of least poor households such as Bake Gudo

or Detu Kersu had lower than average MWH use (<1%).

A trend similar to that observed with wealth was noted between service use and women’s
education as displayed in Figure 5.4. PHCUs in north-western segment of the study area generally had
higher utilization levels of ANC, delivery care and PNC and education levels than the north-eastern
part. In fact, the PHCUs with the highest utilization of services were consistently located in Gomma
and the northern sector of Seka Chekorsa, near Jimma town, and also had relatively higher levels of
women who reported some level of education. Once again, however, there were exceptions. For
example, Geta Bake registered lower levels of service use despite having over 50% education levels
which was higher than some of the better performing PHCUSs north of it or indeed neighbouring Bake
Gudo.

5.2.4.2. Spatial clustering in maternal health care service use at kebele level

The results of the global Moran’s I tests pointed to the presence of spatial autocorrelation in the
study area with respect to ANC use (Moran’s 1=0.15, p value=0.025), delivery care (Moran’s 1=0.17, p
value=0.01), and postnatal care (Moran’s [=0.31, p value <0.01), but not MWH use (Moran’s I=-0.005,
p value = 0.94). This means that there is clustering of kebeles with similarly high and/or low service

utilization levels.

The locations of service utilization clusters identified using the Getis Ord Gi* spatial statistic
are displayed in the panel of maps in Figure 5.5. Since no spatial autocorrelation was detected in MWH
use, cluster detection was limited to the three other services. For ANC use, four kebeles in Bula Wajo
PHCU and one in Adere Dika were found to be statistically significant cold spots (Figure 5.5a). This
means that although there may have been other kebeles with similarly low ANC utilization levels in the

study area, these four had low levels of use and were surrounded by similarly low performing kebeles.

J.Kurji PhD thesis (2021) 138



% Educated households

1004 51_60

18888 61-70
% ANC use

- Jas-75
I |76-80
B si-85
B s5- <0
B o103

T
o 5 10 20 Kilometers

[(77725-30
see431-40
cead41-50
s888 51._¢g0
e84 61-70
% Delivery care use

[ J19-35
[ 36-40
B 41 -50
0 5 10 20 Kilometers - 51-60
Bl -

J.Kurji PhD thesis (2021)

% Edqgated households

% Educated households

- ]25-30
[F21]31-40
[eecd41-50
[2228 51 60
[8@e4 61-70

% MWH use

[ Jo-3
[]4-8
-
-4
-2

[ § 10 20 Kilometers

[[77725-30
«ee431-40
tesi41-50
eees 51.60

e808 61- 70
% PNC use

[ J13-25
[ 26-35
P 36-45
B 46 -55
Bl s5- 70

[ e e s e
0 5 10 20 Kilometers

% Educated households

Chapter 5

Figure 5.4.
Choropleth
maps
highlighting
correlation
between
women’s
education
and

(a) ANC use
(b) MWH
use

(c) Delivery
care and

(d) PNC use
at PHCU-
level

139



J.Kurji PhD thesis (2021)

Hot & Cold Spots

- Cold Spot - 99% Confidence

- Cold Spot - 95% Confidence
Cold Spot - 90% Confidence

Not Significant

Hot Spot - 90% Confidence
- Hot Spot - 95% Confidence
- Hot Spot - 99% Confidence

Chapter 5

Figure 5.5. Hot
and cold spots
at kebele-level
of (a) ANC

(b) Delivery
care use

(c) PNC use in
study districts
in study
districts

140



Chapter 5

Figure 5.6.
Clusters within
kebeles of

(a) ANC use
(b) MWH use
(c) Delivery
care use and
(d) PNC use in
study districts

N

A

@  Health Centres
Significant high value clusters

Significant low value clusters

The primary (#1) and main secondary (#2)
clusters are circled and numbered for ease
of identification.

J.Kurji PhD thesis (2021) 141



Chapter 5

For delivery care, eight hot and six cold spots were found; hot spots were located in kebeles in
Gomma PHCUs and cold spots in Kersa PHCUs (Figure 5.5b). Kebeles with hot spots all recorded
delivery care use well above the study area average of 49% and all except two kebeles had utilization
levels higher than the Gomma district level use (64%). Among cold spot kebeles, Sinkulle and Dogoso
in Bula Wajo PHCU had very low delivery care use reported (7% and 2% respectively).

Kebele clusters for PNC use were almost identical to delivery care except that there were
additional hot spots detected in Limu Shayi, Omo Gurude, Gembe and Choche PHCUs (Figure 5.5¢c).
Among the 13 hot spots identified, eight had over 65% PNC use with 82% of women in Bulbulo
reporting PNC use after the birth of their last child. Cold spots exhibited PNC use levels comparable to
delivery care; once again kebeles in Bula Wajo PHCU had exceptionally low levels of PNC use ranging
from 3% to 5%. The cold spot in Kora Wacho in Seka Chekorsa had PNC use at 10%.

Locations of statistically significant clusters detected for each service using the Kulldorf spatial
scan statistic are shown in Figure 5.6. Details about the primary cluster (most likely cluster) and main

secondary cluster are displayed in Table 5.3.

Table 5.3. Primary and main secondary household-level clusters of service use detected using
Kulldorf spatial scan statistic.

Cluster Obsel.‘ve.d Expe.cte‘d Relative
. use within use within . p-value
population Risk
cluster cluster

Primary clusters
Antenatal care 81 12 68 0.17 <0.0001
Maternity waiting homes 65 22 4 5.56 <0.0001
Delivery care 120 11 58 0.18 <0.0001
Postnatal care 133 102 52 2.04 <0.0001
Main secondary cluster
Antenatal care 95 43 81 0.53 <0.0001
Maternity waiting homes 12 10 1 12.16 <0.0001
Delivery care 216 170 104 1.69 <0.0001
Postnatal care 116 7 45 0.15 <0.0001

A primary cluster of households was found from kebeles in Bula Wajo PHCU north of the
health centre (Figure 5.6a) which exhibited lower than expected ANC use (Relative Risk [RR]=0.17,

p<0.0001). The main secondary cluster for ANC use was located between Kedemasa and Geta Bake
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PHCUs close to the Geta Bake health centre (RR=0.53, p<0.0001). A total of ten statistically significant

clusters were detected for ANC use.

Elevated MWH use was also found, with a total of five high value use clusters detected. The
primary cluster was located among households in Dinu and Tesso Sadecha kebeles (Figure 5.6b) in
Choche PHCU (RR=5.6, p<0.0001). The main secondary cluster also of elevated MWH use was
situated near Bula Wajo health centre (RR=12.16, p<0.0001).

The primary cluster detected for delivery care was a cold spot from households in low
performing kebeles in Bula Wajo PHCU (RR=0.18, p<0.0001). Nine additional secondary cold spots
and seven hot spots of delivery care were also found (Figure 5.6c). The main secondary cluster of
elevated delivery care use was found among households around the Beshasha and Kedemasa health

centres in Gomma district (RR=1.69, p<0.0001).

Finally, 16 statistically significant clusters were found for PNC use (Figure 5.6d). The most
likely clusters of households (primary cluster) were found in kebeles in Limu Shayi, Choche and Gembe
PHCUs which exhibited higher than expected PNC use (RR=2.04, p<0.0001). The main secondary
cluster was of lower use situated in Bula Wajo PHCU (RR=0.15, p<0.0001). Additional information on

all secondary clusters can be found in the supplementary table.

5.2.5. Discussion

This study demonstrated the existence of significant variation in levels of maternal healthcare
service use at PHCU and kebele levels in Jimma Zone. It also found that PHCU-level variations in level
of household wealth and women’s education generally correlated with service utilization trends.
However, several exceptions to this trend were noted where low utilization was registered in some
locations with higher education or wealth or vice versa. This points to the need to explore spatial
heterogeneity, i.e., the existence of regionally specific associations, to determine the relative importance
of wealth and education as well as other factors in determining service use. Although several
determinants of service use have been reported in the literature, including women’s education (28-30),
place of residence (30,31), or household wealth (30,32), these studies generally rely on statistical
models that generate parameter estimates that are constant over space; this approach assumes that the
influence of factors is the same at every location.(33) However, this exploratory study suggests that this

may not always be the case and warrants further investigation.
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Different patterns between service use and household wealth or women’s education were also
noted between PHCUs depending on the type of service. Whereas for ANC, delivery care and PNC the
correspondence between service use and wealth or education was roughly similar, the effect of wealth
on MWH use appeared to be less straight-forward. This may be because MWH use is moderated by
need which is dependent on distance and access to transport. It is reasonable to assume that women
living close to health facilities or who are able to easily travel would opt to go to a health facility when
in labour obviating the need to stay at an MWH. Utilization may also be influenced by other factors
such as type of occupation or access to social support.(34) This may be the case in Omo Gurude for
instance, where despite having a higher percentage of wealthy (65%) and educated (61%) households
and almost 45% of the population living more than Skm from a health centre, MWH use was slightly

less than average.

While no causal inferences about correlations between service use and wealth or education can
be made through this exploratory analysis, this work suggests that marginalized groups may exist in
areas of low maternal healthcare service use in this rural area of Ethiopia. Similar results have been
reported in neighbouring Kenya wherein counties with high rates of poverty and illiteracy had much
lower levels of skilled birth attendance than counties with better socioeconomic indicators. Moreover,
clear geographical differences in skilled birth attendance and child immunizations were noted on

choropleth maps generated by the authors.(35)

The results from both global and local spatial statistics suggest that underlying spatial processes
may be influencing maternal healthcare service utilization in the study area. The location-specific
observed patterns indicate that areas with similar utilization tendencies were located close together.
Several studies have reported differential utilization according to place of residence with rural areas
falling short in antenatal (36), delivery (32,37,38) and postnatal care (39) use compared to urban areas.
PHCU-level variation may also be reflective of differences in service delivery and quality. Qualitative
evidence from Ethiopia suggested contrasting levels of collaboration between health extension workers
(HEWs) and health centre staff, variable coordination between higher-level administrative bodies
(district, zone and region) and use of available data for decision making at district level (40) which may

contribute to differences observed in service use.

Investigating sub-national variation in health outcomes and access to health services has
become a priority with the realization that equitable progress will only be achieved if populations that
are under-served are identified and supported. Moreover, ensuring that maternal health services are able
to “respond to local specificities of need...” is critical for ensuring equitably improved maternal health
outcomes.(41) As a cross-sectional survey conducted in two urban slums in Lagos, Nigeria (that found
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maternal mortality within neglected neighbourhoods to be almost double the state average) concluded,
the use of sub-national data is urgently needed to enable targeted support based on identified gaps in

coverage and access.(42)

The presence of spatial processes driving utilization at kebele level suggests that factors
affecting access to maternal healthcare may operate at these levels and may require more focused
community-level interventions. The Ethiopian health system is well-positioned to mount responses at
this level via its network of community-based HEWs who are mandated to engage in health promotion
and disease prevention activities. HEWs play an active role in improving access to maternal healthcare
services through community education and provision of referrals. Correlations between HEW outreach
activities and improvements in antenatal and postnatal care use trends have been demonstrated at village
level; (43) home-visits conducted by HEWs have also been reported to increase the odds of ANC use
and facility deliveries in Ethiopia.(44) HEWs also work closely with members of the Women’s and
Men’s Development Army which have extensive reach at the kebele level through the model family
platform. Model families are households that have successfully implemented changes to their
households to improve family health and sanitation; they are expected act as positive influences at the

neighbourhood level by encouraging similar change in others.(45)

5.2.5.1. Study limitations

A common concern with spatially aggregated data is ecological bias, which arises when
associations found at group-level do not necessarily apply at the individual level, referred to as
ecological fallacy.(46) However, household wealth and women’s education have been shown to be
important determinants of maternal healthcare service use at the individual level. What remains to be
investigated is the location-specific variability in the relative importance of these equity dimensions
and other determinants of service use. These exploratory analyses suggest that there is some spatial
non-stationarity in these outcomes which can be assessed using local modelling techniques such as
geographically weighted regressions. Future work aiming to investigate what factors drive
heterogeneity of service use at sub-national level should account for the potential sensitivity of wealth

indexes to the items included in their construction. (46)

Euclidean distances were calculated which, while being the simplest way to estimate distances,
are often criticized for not accounting for geographic context such as terrain or the availability of roads.
Despite this, Euclidean distances have been shown to perform comparatively well; they are proposed
to be suitable for low resource settings where road-networks and land-cover data needed for cost-

distances, are not easily available.(47)
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In this exploratory analysis, which aimed to uncover spatial variation in service use by
examining sub-national data, facility “by-passing” was not considered. “By-passing” is where women
seek care for facilities other than the one closest to them.(48) While this does not affect PHCU-level
estimates of service use or change areas with hot/cold spots, this could have implications for future
work that aims to investigate location-specific determinants of use. Additionally, the dynamic nature of
catchment areas in the context of a growing population, means that spatial patterns may also change
with time. The introduction of a new health facility offering maternal healthcare that brings services
closer to women may decrease cold spots. This highlights the need to integrate spatial analyses into

routine health service monitoring to make it an effective decision-making tool for policymakers.

The use of community-based survey data rather than medical records minimizes the presence
of selection bias which arises when analyses focus on those already able to access health services.
Despite this, findings of this study can only be generalized to primarily rural, low-resource settings

similar to the study area.

5.2.6. Conclusions

Mapping of core maternal healthcare service use indicators can serve as a “decision-making
tool” and encourage “social accountability”.(49) This work demonstrated the existence of variation in
utilization levels of maternal healthcare services at a sub-national level in rural south-western Ethiopia.
More importantly, these sub-national differences closely reflected differences in poverty and women’s
education levels, which have been found be linked to social inequities. In order to ensure equitable
progress in health improvements across all segments of the population and to make effective use of
resources, the integration of sub-national indicator mapping into routine health system performance

monitoring systems may be helpful.

5.2.7. Declarations
5.2.7.1. Ethics approvals and consent to participate

Ethical approval was obtained from the University of Ottawa Health Sciences and Science
Research Ethics Board (File No: H10-15-25B and the Jimma University College of Health Sciences
Institutional Review Board (Ref No: RPGE/449/2016).

5.2.7.2. Availability of data and material

Data used for this analysis will be provided by the authors upon reasonable request.

J.Kurji PhD thesis (2021)

146



Chapter 5

5.2.7.3. Competing interests

The authors declare that they have no competing interests.

5.2.7.4. Funding

This work was carried out with grants #108028-001 (Jimma University) and #108028-002
(University of Ottawa) from the Innovating for Maternal and Child Health in Africa initiative (co-
funded by Global Affairs Canada (GAC), the Canadian Institutes of Health Research (CIHR) and
Canada’s International Development Research Centre (IDRC)); it does not necessarily reflect the

opinions of these organizations.

5.2.7.5. Authors’ contributions

JK conceptualized the study with input from MK. JK performed the analysis and was assisted
by BT. JK wrote the first draft of the manuscript. All authors (MK, BT, VW, KBH, GB, RL, SM, LAG,
MA) interpreted the findings, contributed to the development of the manuscript and approved the final

manuscript.

5.2.8. Acknowledgements

We are grateful to the communities who have been generous with their time and thoughts and
without whom this trial would not be possible. The authors would like to acknowledge research team
members: Getachew Kiros, Abebe Mamo, Shifera Asfaw, Yisalemush Asefa, Gemechu Abene, Erko

Endale, Nicole Bergen and Corinne Packer.

5.2.9. Article References

1. Bhutta ZA, Chopra M, Axelson H, Berman P, Boerma T, Bryce J, et al. Countdown to 2015
decade report (2000-10): taking stock of maternal, newborn, and child survival. Lancet.
2010;375(9730):2032-44.

2. Bhutta ZA, Reddy SK. Achieving Equity in Global Health. So Near and Yet So Far. JAMA.
2012;307(19):2035-6.

3. Central Statistical Agency, The DHS Program ICF. Ethiopia Demographic and Health Survey
2016. Addis Ababa and Rockville, Maryland; 2017.

4. Braveman P, Tarimo E. Social inequalities in health within countries: Not only an issue for
affluent nations. Soc Sci Med. 2002;54(11):1621-35.

5. Marmot M, Friel S, Bell R, Houweling TA, Taylor S. Closing the gap in a generation: health
equity through action on the social determinants of health. Lancet. 2008;372(9650):1661-9.

6. Sustainable Development Goals [Internet]. Available from:
http://www.un.org/sustainabledevelopment/health/
J.Kurji PhD thesis (2021)

147



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

22.

23.

24.

Chapter 5

Alam N, Hajizadeh M, Dumont A, Fournier P. Inequalities in maternal health care utilization
in sub-saharan African countries: A multiyear and multi-country analysis. PLoS One.
2015;10(4):e0120922.

Say L, Raine R. A systematic review of inequalities in the use of maternal health care in
developing countries: examining the scale of the problem and the importance of context. Bull
World Heal Organ. 2007;85:812-9.

Caliskan Z, Kilic D, Ozturk S, Atulgan E. Equity in maternal health care service utilization : a
systematic review for developing countries. Int J Public Health. 2015;60:815-25.

Fekadu M, Regassa N. Skilled delivery care service utilization in Ethiopia: Analysis of rural-
urban differentials based on national demographic and health survey (DHS) data. Adiktologie.
2014;14(4):967-73.

Birmeta K, Dibaba Y, Woldeyohannes D. Determinants of maternal health care utilization in
Holeta town, central Ethiopia. BMC Health Serv Res. 2013;13(256).

Abeje G, Azage M, Setegn T. Factors associated with Institutional delivery service utilization
among mothers in Bahir Dar City administration, Amhara region: a community based cross
sectional study. Reprod Health. 2014;11(22).

Amano A, Gebeyehu A, Birhanu Z. Institutional delivery service utilization in Munisa
Woreda, South East Ethiopia: a community based cross-sectional study. BMC Pregnancy
Childbirth. 2012;12(1):105.

Wako WG, Kassa DH. Institutional delivery service utilization and associated factors among
women of reproductive age in the mobile pastoral community of the Liban District in Guji
Zone, Oromia, Southern Ethiopia: a cross sectional study. BMC Pregnancy Childbirth.
2017;17(1):144.

Mekonnen ZA, Lerebo WT, Gebrehiwot TG, Abadura SA. Multilevel analysis of individual
and community level factors associated with institutional delivery in Ethiopia. BMC Res
Notes. 2015;8(376).

Oromiya Bureau of Finance and Economic Development. Oromiya Housing & Population
Census. 2015.

Jimma Zone Health Office. Jimma Zone Annual Health Bulletin. Jimma; 2019.

Kurji J, Kulkarni MA, Gebretsadik LA, Wordofa MA, Morankar S, Bedru KH, et al.
Effectiveness of Upgraded Maternity Waiting Homes and Local Leader Training in Improving
Institutional Births among Women in Jimma Zone, Ethiopia: study protocol for a cluster
randomized controlled trial. Trials. 2019;20(671).

Open Data Kit (ODK) [Internet]. [cited 2020 Aug 3]. Available from: https://getodk.org/

Ruktanonchai CW, Ruktanonchai NW, Nove A, Lopes S, Pezzulo C, Bosco C, et al. Equality
in Maternal and Newborn Health : Modelling Geographic Disparities in Utilisation of Care in
Five East African Countries. 2016;1-17.

Vyas S, Kumaranayake L. Constructing socio-economic status indices: How to use principal
components analysis. Health Policy Plan. 2006;21(6):459—-68.

Blanford JI, Kumar S, Luo W, MacEachren AM. It’s a long, long walk: accessibility to
hospitals, maternity and integrated health centers in Niger. Int J Health Geogr. 2012;11(24).

Tanser F, Gijsbertsen B, Herbst K. Modelling and understanding primary health care
accessibility and utilization in rural South Africa : An exploration using a geographical
information system. Soc Sci Med. 2006;63:691-705.

Lawson AB, Banerjee S, Haining RP, Ugarte MD, editors. Handbook of Spatial Epidemiology.
Boca Raton, Florida: CRC Press, Taylor & Francis Group; 2016.

J.Kurji PhD thesis (2021)

148



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Chapter 5

O’Sullivan D, Unwin DJ. Area Objects and Spatial Autocorrelation. 2nd Ed. Geographic
Information Analysis. Hoboken, New Jersey: John Wiley & Sons Ltd; 2010. 187-214 p.

ESRI. ArcGIS Tool Reference [Internet]. Available from: https://pro.arcgis.com/en/pro-
app/tool-reference/spatial-statistics

Kulldorff M. SaTScan User Guide for version 9.6 [Internet]. 2018 [cited 2019 Jan 11].
Available from: http://www.satscan.org

Tsegay Y, Gebrehiwot T, Goicolea I, Edin K, Lemma H, Sebastian MS. Determinants of
antenatal and delivery care utilization in Tigray region, Ethiopia: a cross-sectional study. Int J
Equity Health. 2013;12(30).

Mohan D, Gupta S, LeFevre A, Bazant E, Killewo J, Baqui AH. Determinants of postnatal
care use at health facilities in rural Tanzania: multilevel analysis of a household survey. BMC
Pregnancy Childbirthregnancy childbirth. 2015;15(282).

Tarekegn SM, Lieberman LS, Giedraitis V. Determinants of maternal health service utilization
in Ethiopia: analysis of the 2011 Ethiopian Demographic and Health Survey. BMC Pregnancy
Childbirth. 2014;14(161).

Melaku YA, Weldearegawi B, Tesfay FH, Abera SF, Abraham L, Aregay A, et al. Poor
linkages in maternal health care services-evidence on antenatal care and institutional delivery
from a community-based longitudinal study in Tigray region, Ethiopia. BMC Pregnancy
Childbirth. 2014;14(418).

Gabrysch S, Campbell OMR. Still too far to walk: literature review of the determinants of
delivery service use. BMC Pregnancy Childbirth. 2009;9(34).

Yang T-C, Shoff C, Noah A. Spatializing health research: what we know and where we are
heading. Geospat Health. 2013;7(2):161-38.

Kurji J, Gebretsadik LA, Wordofa MA, Sudhakar M, Asefa Y, Kiros G, et al. Factors
associated with maternity waiting home use among women in Jimma Zone , Ethiopia: a
multilevel cross-sectional analysis. BMJ Open. 2019;9(e028210).

Keats EC, Akseer N, Bhatti Z, Macharia W, Ngugi A, Rizvi A, et al. Assessment of
Inequalities in Coverage of Essential Reproductive, Maternal, Newborn, Child, and Adolescent
Health Interventions in Kenyalnequalities in Coverage of Essential Reproductive, Maternal,
and Pediatric Health Interventions in Kenyalnequalities i. JAMA Netw Open. 2018
Dec;1(8):e185152—e185152.

Adewuyi EO, Auta A, Khanal V, Bamidele D, Akuoko CP, Adefemi K, et al. Prevalence and
factors associated with underutilization of antenatal care services in Nigeria : A comparative
study of rural and urban residences based on the 2013 Nigeria demographic and health survey.
PLoS One. 2018;13(5):e0197324.

Tey N-P, Lai S. Correlates of and Barriers to the Utilization of Health Services for Delivery in
South Asia and Sub-Saharan Africa. Sci World J. 2013;2013(Article ID 423403).

Kyei-Nimakoh M, Carolan-Olah M, McCann T V. Access barriers to obstetric care at health
facilities in sub-Saharan Africa—a systematic review. Syst Rev. 2017;6(110).

Langlois E V, Miszkurka M, Zunzunegui MV, Abdul G, Daniel Z, Igor K. Systematic reviews
Inequities in postnatal care in low- and middle-income countries : a systematic review and
meta-analysis. Bull World Health Organ. 2015;93:259-70.

Fetene N, Linnander E, Fekadu B, Alemu H, Omer H, Canavan M, et al. The Ethiopian Health
Extension Program and Variation in Health Systems Performance : What Matters ? PLoS One.
2016;11(5):e0156438.

Koblinsky M, Moyer CA, Calvert C, Campbell J, Campbell OMR, Feigl AB, et al. Quality

J.Kurji PhD thesis (2021)

149



42.

43.

44,

45.

46.

47.

48.

49.

Chapter 5

maternity care for every woman, everywhere: a call to action. Lancet. 2016;388(10057):2307—
20.

Anastasi E, Ekanem E, Hill O, Oluwakemi AA, Abayomi O, Bernasconi A. Unmasking
inequalities : Sub-national maternal and child mortality data from two urban slums in Lagos ,
Nigeria tells the story. PLoS One. 2017;12(5):e0177190.

Karim AM, Admassu K, Schellenberg J, Alemu H, Getachew N, Ameha A, et al. Effect of
Ethiopia’s Health Extension Program on Maternal and Newborn Health Care Practices in 101
Rural Districts: A Dose-Response Study. PLoS One. 2013;8(6):¢65160.

Afework MF, Admassu K, Mekonnen A, Hagos S, Asegid M, Ahmed S. Effect of an
innovative community based health program on maternal health service utilization in north and
south central Ethiopia : a community based cross sectional study. Reprod Health. 2014;11(28).

Banteyerga H. Ethiopia’s Health Extension Program: Improving Health through Community
Involvement. MEDICC Rev. 2011;13(3):46-9.

Spatial Aggregation and the Ecological Fallacy. In: Chapman Hall CRC Handbooks of
Modern Statistical Methods. 2010. p. 541-58.

Nesbitt RC, Gabrysch S, Laub A, Soremekun S, Manu A, Kirkwood BR, et al. Methods to
measure potential spatial access to delivery care in low- and middle-income countries: a case
study in rural Ghana. Int J Health Geogr. 2014;13(25).

Kruk ME, Mbaruku G, McCord CW, Moran M, Rockers PC, Galea S. Bypassing primary care
facilities for childbirth: A population-based study in rural Tanzania. Health Policy Plan.
2009;24(4):279-88.

Matthews Z, Rawlins B, Duong J, Molla YB, Moran AC, Singh K, et al. Geospatial analysis
for reproductive , maternal , newborn , child and adolescent health : gaps and opportunities.
BMJ Glob Heal. 2019;4(e001702).

J.Kurji PhD thesis (2021)

150



5.2.10. Supplementary material included in published paper

Secondary clusters detected

Chapter 5

Cluster Population Observed use Expected use Relative Risk p-value
Antenatal care
3 267 256 225 1.15 <0.001
4 166 163 140 1.17 <0.001
5 15 3 13 0.24 <0.001
6 85 85 72 1.19 <0.01
7 79 47 67 0.70 <0.01
8 15 4 13 0.32 <0.05
9 108 106 91 1.17 <0.05
10 69 69 58 1.19 <0.05
Maternity waiting homes
3 6 6 1 15.58 <0.001
4 87 22 6 4.13 <0.001
5 112 23 7 3.34 <0.05
Delivery care
3 131 19 64 0.29 <0.001
4 138 113 67 1.74 <0.001
5 133 109 65 1.74 <0.001
6 62 5 30 0.16 <0.001
7 59 53 29 1.88 <0.001
8 40 38 19 1.98 <0.0001
9 78 12 38 0.31 <0.0001
10 58 7 28 0.25 <0.0001
11 24 0 12 0 <0.001
12 43 38 21 1.84 <0.01
13 63 11 31 0.36 <0.01
14 69 13 33 0.38 <0.01
15 32 29 16 1.88 <0.01
16 92 22 45 0.49 <0.05
17 110 29 53 0.54 <0.05
Postnatal care
3 180 123 70 1.82 <0.0001
4 146 18 57 0.31 <0.0001
5 131 17 51 0.32 <0.0001
6 221 132 86 1.58 <0.0001
7 18 18 7 2.58 <0.001
8 48 2 9 0.11 <0.001
9 39 1 15 0.07 <0.01
10 30 0 12 0 <0.01
11 31 26 12 2.17 <0.01
12 97 15 38 0.39 <0.01
13 92 59 26 1.67 <0.05
14 58 41 23 1.84 <0.05
15 32 1 13 0.08 <0.05
16 20 18 8 2.32 <0.05
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Chapter 6. How do local contextual differences change what influences
maternal healthcare service use?

6.1. Article preface

This chapter built on the findings of the exploratory spatial analyses reported in Chapter 5 which
revealed sub-national variation in maternal healthcare service use at PHCU and kebele levels. To then
explore how local context could change what explanatory factors took precedence in influencing service
use, | used geographically weighted regression models. These models allow estimation of local

associations at finer spatial scales than typically considered.

6.1.1. Author contributions

I conceptualized the research questions and selected the analytic methods to meet my research
objectives. I analysed the data in MGWR 2.2 (software) and received feedback on the methods and
results from Dr. Manisha Kulkarni (thesis supervisor), Dr. Monica Taljaard (thesis advisory committee
(TAC) member) and Dr. Ziqi Li (University of Illinois collaborator on the article). During the initial
stages of analyses, I attempted to use GWR4 software and received helpful advice from my co-author
Charles Thickstun who had previous experience with it. However, during my efforts at troubleshooting
software issues I was introduced to MGWR 2.2 (through correspondence with Dr. A. Stewart
Fotheringham) which proved to be more suitable for my work. I wrote the first draft of the manuscript
and made revisions to it based on feedback from all co-authors as well as Dr. Ronald Labonté (co-

supervisor), Dr. Gail Webber (TAC member) and Dr. Vivian Welch (TAC member).

6.1.2. Associated appendices

None

6.1.3. Ethical approvals

Ethics approval for the overall study was obtained from the University of Ottawa Health
Sciences and Science Research Ethics Board (File No: H10-15-25B) and the Jimma University College
of Health Sciences Institutional Review Board (Ref No: RPGE/449/2016). Ethics approval for my
doctoral research was obtained from the University of Ottawa Health Sciences and Science REB (File

No: H02-18-02).
6.1.4. Article citation

Kurji, J., Thickstun, C., Bulcha, G., Taljaard, M., Li, Z., Kulkarni M.A. Spatial variability in
factors influencing maternal health service use in Jimma Zone, Ethiopia: a geographically-weighted

regression analysis. BMC Health Serv Res (2021) (in press)
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6.2. Article content

Article title: Spatial variability in factors influencing maternal health service use in Jimma Zone,
Ethiopia: a geographically-weighted regression analysis

Authors:
Jaameeta Kurji
School of Epidemiology and Public Health, University of Ottawa

Charles Thickstun
School of Epidemiology and Public Health, University of Ottawa

Gebeyehu Bulcha
Jimma Zone Health Office, Oromia Region, Ethiopia

Monica Taljaard

Ottawa Hospital Research Institute

Ziqi Li

Department of Geography & Geographic Information Science, University of Illinois

Manisha A. Kulkarni
School of Epidemiology and Public Health, University of Ottawa

6.2.1. Abstract

Background: Persisting within-country disparities in maternal health service access are significant
barriers to attaining the Sustainable Development Goals aimed at reducing inequalities and ensuring
good health for all. Sub-national decision-makers mandated to deliver health services play a central role
in advancing equity but require appropriate evidence to craft effective responses. We use spatial
analyses to identify locally-relevant barriers to access using sub-national data from rural areas in Jimma

Zone, Ethiopia.

Methods: Cross-sectional data from 3,727 households, in three districts, collected at baseline in a
cluster randomized controlled trial were analysed using geographically-weighted regressions. These
models help to quantify associations within women’s proximal contexts by generating local parameter
estimates. Data subsets, representing an empirically-identified scale for neighbourhood, were used.
Local associations between outcomes (antenatal, delivery, and postnatal care use) and potential
explanatory factors at individual-level (ex: health information source), interpersonal-level (ex:
companion support availability) and health service-levels (ex: nearby health facility type) were
modelled. Statistically significant local odds ratios were mapped to demonstrate how relevance and
magnitude of associations between various explanatory factors and service outcomes change depending

on locality.
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Results: Significant spatial variability in relationships between all services and their explanatory factors
(p<0.001) was detected, apart from the association between delivery care use and women’s decision-
making involvement (p=0.124). Local models helped to pinpoint factors, such as danger sign awareness,
that were relevant for some localities but not others. Among factors with more widespread influence,
such as that of prior service use, variation in estimate magnitudes between localities was uncovered.
Prominence of factors also differed between services; companion support, for example, had wider
influence for delivery than postnatal care. No significant local associations with postnatal care use were
detected for some factors, including wealth and decision involvement, at the selected neighbourhood

scale.

Conclusions: Spatial variability in service use associations means that the relative importance of
explanatory factors changes with locality. These differences have important implications for the design
of equity-oriented and responsive health systems. Reductions in within-country disparities are also
unlikely if uniform solutions are applied to heterogeneous contexts. Multi-scale models,
accommodating factor-specific neighbourhood scaling, may help to improve estimated local

associations.

6.2.2. Background

Policies to reduce maternal and infant mortality often target improving utilization of essential
maternal health services including antenatal, delivery, and postnatal care (PNC). Linking women and
their newborns to care provides opportunities to detect and manage potential complications early on.(1)
Reported use of these essential services has steadily been increasing in low- and middle-income
countries over the last few decades.(2,3) However, use of delivery and postnatal services has generally

been lagging behind antenatal care (ANC).(4,5)

In Ethiopia, women reported 27% ANC, 5% delivery care and 2% PNC use in 2000(6); by
2019, national levels had reached 74%, 48%, 34% respectively.(7) However, substantial within-country
variation has been noted with several regions recording utilization levels below the national average in
all three services. In order to meet Sustainable Development Goal targets 3.1 and 3.2, which tackle
maternal and child mortality (8), variation in service use at sub-national levels needs to be addressed to
ensure equitable progress. More importantly, understanding how local contexts change the prominence
of factors affecting use is necessary to create policy strategies that are responsive to local needs and that

make effective use of resources.

A range of individual characteristics (such as attitude towards delivery care), inter-personal

factors (like women’s involvement in decision-making), and household factors (such as wealth) have
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been reported to influence maternal health service use.(9—14) However, these associations are typically
quantified using regression models that assume relationships are constant across the entire study area
(stationary relationships). Estimates generated from these “global models” represent averages that can
mask important variation between localities.(15) Moreover, the presence of spatial dependence (where
locations exhibit values that are similar to neighbouring locations) leads to spatially autocorrelated
residuals that would violate the assumption of independent and identical error terms on which global

models operate.(16)

Exploratory work from three districts in Jimma Zone, Ethiopia, found evidence for spatial
autocorrelation in the use of all three essential maternal health services.(17) Clusters with either higher
(hotspots) or lower (cold spots) than expected levels of service use were identified at primary health
care unit (PHCU)-, kebele- (village) and sub-kebele levels. This variability in service utilization may be
indicative of underlying differences between localities in both the types of factors that are important for
service use as well as the magnitude of associations. In fact, the impact of community influences on
maternal health service use has also been previously discussed in qualitative studies.(18,19) Differences
in neighbourhood wealth levels, norms around permission to visit health facilities, community views
on giving birth at home or perceptions about quality of care developed through experiences of social
network members can all contribute to regional variability in service use.(18,19) Contrasts in terrain
and road access are also possible across different regions. If spatial mechanisms, where relationships
depend on locality, have a role to play in observed patterns of service use, this needs to be appropriately

explored to identify underlying factors.

The objective of this analysis, therefore, is to characterize non-stationarity in associations
between explanatory factors and use of essential maternal healthcare services in Jimma Zone using

geographically weighted regression models.

6.2.3. Methods
6.2.3.1. Study setting

Ethiopia is situated in north-eastern Africa and has a total land area of over one million square
kilometres.(20) Altitudes range between 110 below sea level around the Denakil Depression to more
than 4,600 metres above sea level in the Simien Mountain ranges.(20) Jimma Zone is located in the
southwest of the country within Oromia region. Administratively, Ethiopia has nine regional states
which are further divided into zones and then woredas (districts) that comprise several kebeles
(villages). The lowest level of the tiered health system operates at woreda level where PHCUs exist.
PHCUs comprise a health centre that typically offers ANC, PNC, and basic emergency obstetric

services. Each PHCU also has several community-based health posts that serve between 3,000-5,000
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people and are staffed by health extension workers (HEWSs) responsible for health promotion and
preventive care in the community.(21) The Jimma University and Shenen Gibe general hospitals, which

both provide comprehensive emergency obstetric care, are located in Jimma town.

This study was conducted in Gomma, Kersa and Seka Chekorsa districts. While agriculture
dominates income generation in all three study districts, Gomma has substantial coffee production
which is an important income source for many households.(22) Altitude ranges between 1,500 meters
and 2,700 meters across the three districts. In 2016, there were approximately 56,700 households in
Gomma, 52,300 households in Seka Chekorsa, and 43,900 households in Kersa district.(23)

The data for this study were obtained from a cross-sectional, baseline household survey
conducted as part of a cluster-randomized controlled trial to evaluate the effectiveness of upgraded
maternity waiting homes and local leader training in improving utilization of maternal health services.
Baseline data were collected between October 2016 and January 2017. Details about the trial are
available in the published protocol.(24) Briefly, we randomly assigned 24 PHCUs (clusters) in a 1:1:1
ratio to one of the two intervention arms or to usual care. Repeat cross-sectional surveys at baseline
(prior to intervention roll-out) and endline were used to collect data from random samples of 160 women
per cluster during each survey round. Women were eligible if they reported a pregnancy outcome
(livebirth, stillbirth, miscarriage or abortion) up to 12 months prior to each survey. The number of

women interviewed were 3,784 (98.5% response rate) at baseline.

Data and GPS locations (collected using tablet computers) were available for 3,727 households
(98% of enrolled households) from 96 kebeles. GPS locations were also collected for all 24 health
centres. Locations were mapped using ArcGIS Pro (ESRI, Redlands, USA) and projected into Adindan
UTM Zone 37N prior to analysis. Administrative boundary, town location and road network data were
obtained from the Jimma Zone Health Office. A map of the study area created in ArcGIS Pro is included
in Figure 6.1.

6.2.3.2. Variables of interest

Women’s self-reported utilization of ANC, delivery care, and PNC services for their last
pregnancy/birth were the main outcomes of interest. These were constructed as binary variables at the
individual woman level. ANC use was defined as whether or not women reported at least four ANC
contacts with service providers during their last pregnancy at a health post, health centre or hospital,
where these services are normally provided. Delivery care use was defined as whether or not women

reported giving birth to their last child at a health centre or hospital, where basic emergency obstetric
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Figure 6.1. Map of the study area showing locations of health centres in PHCUs, main towns, roads,
PHCU and district boundaries created in ArcGIS Pro (ESRI, Redlands, USA)

care is usually available. PNC use was defined as whether or not women reported receiving a check
from a health worker at least one hour after giving birth to their last child. The one-hour cut-off was
used to distinguish between intrapartum and postpartum care which has been reported to be conflated
by women.(25) Levels of service use among women in the baseline survey were 47% for at least four

ANC contacts and, 49% for delivery care and 39% for PNC.(26)

Candidate explanatory variables hypothesized to affect service use were identified based on the
literature (9—14) and field experience. These were broadly categorized into individual woman
characteristics, interpersonal or household elements and, health system-related considerations
(Supplement 1: conceptual model). Factors hypothesized to be associated with all three services were:
woman’s education, health information source, danger sign awareness, prior service use, household
wealth, woman’s involvement in decision making, parity, home visits by HEWs and type of nearby

health facility. Additionally, for ANC and delivery care use, perceived need for delivery care services,
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birth preparedness and whether or not the pregnancy was planned were considered important;
availability of companion support was expected to be more relevant for delivery and postnatal care.

Mode of delivery was expected to be an important factor associated with PNC use.

Frequencies and percentages (for categorical variables) and summary statistics (such as mean
and standard deviation) for the continuous variable (parity) were generated to describe the study

population.

Health system factors such as quality of care are important, but since they are common across
entire PHCUs they are unlikely to exhibit sufficient variability at the local level required for
geographically weighted regression (GWR) models. Distance between households and health centres
was also not included in the models as it could confound GWR results which employ distance-based
analyses.(26) Finally, husband characteristics such as education level and risk perceptions around
complications among both women and their husbands were not included in the models since missing
data reduced available sample size and could introduce selection bias. Definitions for explanatory

variables hypothesized to be important factors influencing service use are provided in Supplement 2.

6.2.3.3. Global regression models and presence of spatial dependencies

Before exploring spatial variation in relationships, the presence of spatial dependency needs to
be established. This is usually done by testing the residuals from global models for the presence of
spatial autocorrelation. Random effects multivariable logistic regression was conducted for each
outcome (i.e., ANC, delivery care, PNC) with relevant candidate explanatory factors specified as fixed
effects and PHCUs specified as random effects to account for intracluster correlation. Analysis was
conducted in Stata version 15 (StataCorp, College Station, USA) and odds ratios with corresponding
95% confidence intervals were reported for each explanatory variable. These global estimates represent

the mean values across the entire study area.

Deviance residuals were then generated and tested for the presence of spatial autocorrelation
using Global Moran’s I spatial statistic in ArcGIS Pro. Moran’s I index generally ranges from -1 to 1;
positive indices imply a clustering of similar values whereas negative indices are suggestive of more
dispersed patterns.(27) A statistically significant Moran’s I index would imply that a spatial correlation
structure exists in the residuals that needs to be explored using models that can integrate this spatial

dependence.
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6.2.3.4. Exploring locally varying relationships using geographically weighted regression models

Geographically weighted regressions are an extension of conventional regression models that
permit the estimation of coefficients for each location of interest (local estimates). In this way they can
quantify non-stationary relationships which vary across space. The process is rooted in the first law of
Geography which asserts that neighbouring objects are more closely related than more distant
objects.(28) As shown below, parameter estimates for k independent variables are estimated for each

location 7, in this case households, specified by coordinates (u;,v:)(15):

E(y.
log <1'F§];’)1)> =B, (u;,v;) + Zk B, (ui,vixix + €;

The “local” parameter estimates are generated using subsets of data points that are considered to be
neighbours of household i. Neighbourhood is defined using spatial kernels and bandwidth parameters.
The kernel is a proximity weighting function while the bandwidth is a measure of the distance decay in
the kernel.(15) Whereas global models assign the same weight to all household data points, kernels used

in GWRs assign more weight to nearby households.

GWR analysis was conducted in MGWR 2.2.(29) An adaptive, bi-square function, shown
below, was used as the kernel, where weights assigned to neighbouring households (j) decrease
according to a near-Gaussian curve up to the bandwidth (b), after which they are assigned a weight of

zero.(15)
wij = [1-(dii/b)?]? if j is an nth nearest neighbour
dij is the distance between i and j

In this way, the weights determine the level of contribution each household makes to the local model
calibration process.(15) An adaptive rather than fixed kernel was selected to ensure that all local model
calibration subsets had an adequate number of households. Fixed kernels can result in local estimates
with large standard errors in areas with fewer data points when data points are not evenly distributed

across the study area.(15)

Optimization procedures are recommended when selecting bandwidths (15) as GWR estimates
are sensitive to bandwidth choice. Large bandwidths may be unable to capture local variation and can
return coefficients close to global model estimates. On the other hand, small bandwidths can result in
high variability as coefficients are overly dependent on nearby points.(15) The Golden Section Search
optimization technique was used to identify the optimal bandwidth that minimized the corrected Akaike

Information Criterion (AICc).(15) Optimal bandwidths were determined to be 927 households (872-
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2304) for ANC, 1459 households (1247-1573) for delivery care and 1560 households (1443-2296) for
PNC.

6.2.3.5. Model diagnostics and selection of the final local model

The potential for multicollinearity between local coefficients has been previously described as
a concern for GWRs.(30) However, subsequent simulation studies with large sample sizes (> 1,000)
have demonstrated that GWRs estimates are not affected even in the presence of moderate global
collinearity.(31) The results of diagnostic tests to check for multicollinearity in local parameter
estimates, including condition numbers, local variance inflation factors (VIFs) and wvariance
decomposition proportions (VDPs) were inspected nevertheless. Condition numbers greater than 30,
VIFs greater than 10 and VDPs greater than 0.5 generally indicate a strong presence of
multicollinearity.(32—34) Education and nearby health facility type were, thus, removed from ANC and
PNC models respectively. The final combination of explanatory factors retained in the local models had

no evidence of local multicollinearity;

A test for spatial variability was also run to identify which relationships were significantly non-
stationary. The null hypothesis of this test is that the association of the explanatory factor with the
outcome is globally fixed; a Monte Carlo approach is used to generate an experimental distribution of
the variance of local parameters for each explanatory factor to which the actual variance is

compared.(15)

Statistically significant estimates identified using adjusted p-values from the pseudo t-tests
were exponentiated and mapped as odds ratios to visualize non-stationary relationships. Under pseudo
t-tests, t-values are computed as a ratio between the estimate and its standard deviation and compared
to a critical t-value that is adjusted for multiple testing using a Bonferroni-style correction adapted for
GWRs.(15,35) The adjusted margin of error (o) was 0.005 for ANC, 0.009 for delivery care and 0.010
for PNC. Significant estimates were mapped in colour using natural breaks with darker shades
indicating higher magnitude, while non-significant estimates were mapped in grey. Only qualitative
comparisons can be made between maps for the three services as association estimates are classified

differently for the same explanatory factors.

The relative performance between the global and local models was compared by inspecting the
respective AICc for each model.(33) The lower AICc obtained for local models compared to global
models indicate that the former had the “best fit to the data”(15) and, was therefore, a more desirable
option for all three service outcomes. Finally, the residuals from the GWR models were tested using

Global Moran’s I to see if there were any remaining spatial autocorrelation structures.
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6.2.4. Results
6.2.4.1. Characteristics of the study population

Most women in the study area were housewives and about 45% had completed some level of
education (Table 6.1). About half the women identified nurses as sources for birth-related information.
While the majority of women were aware of at least one danger sign associated with pregnancy as well

as birth, almost 60% were unaware of postpartum danger signs. In terms of prior maternal health service

Table 6.1. Frequencies, percentages, district- and PHCU-level ranges of explanatory factors

District- PHCU-level

Frequency level range range
Characteristic (n=3,727) _ .
%) (n=3) (n=24)
(%) (%)
Individual factors
Education level
None 2,068 (55.9) 47 - 68 31-73
Primary/secondary/higher 1,659 (44.5) 32-53 27-69
Occupation
Housewife 2,884 (77.4) 76 — 80 67-90
Formal occupation 843 (22.6) 21-24 10 - 33
Danger sign awareness
Aware of pregnancy danger signs 2,784 (74.7) 74 - 75 60 -93
Aware of delivery danger signs 2,959 (79.4) 78 — 81 67-92
Aware of postpartum signs 1,548 (41.5) 40 -43 29 -61
Nurse as information source
Health-related information! 1,543 (41.4) 37-47 15-53
Birth-related information 1,874 (50.3) 45 -56 18— 66
Service use
History of ANC use! 2,070 (56.1) 50 - 65 21-83
ANC use for last child 1,756 47.1) 38-55 26 - 62
History of delivery care use! 1,165 (31.6) 21-43 11-51
Delivery care use for last child 1,835 (49.0) 35-64 19-72
Attitude towards delivery care
Unnecessary for experienced women 239 (6.5) 6 -7 1-16
Assisted delivery mode' 187 (5.0) 4-6 1-11
Household or inter-personal factors
Wealthiest household group 1,184 (31.8) 15-53 6—068
Companion support available 2,907 (78.0) 70 — 86 5-53
Involved in decision making
About delivery site 2,916 (78.2) 76 — 81 54-84
Health-related issues 2,656 (71.3) 67-175 59-91
Pregnancy planned 2,438 (66.1) 56 -73 42 -8l
Engaged in birth preparedness and planning 2,520 (67.6) 61-72 16 —52
Health system factors
Home visit by HEW 1,251 (33.6) 23-39 7-49
Nearby health facility type/level
Hospital/health centre 1,751 (47.5) 42 — 54 28 — 74

1 Denominators differ: Nurse as source of health information, data available for n=3,721 (99.8%) women only. History of ANC use, data
available for n=3,688 (98.7%) women only. History of delivery care use, data available for n=3,682 as n=45 women were first time mothers
for whom history of delivery care was not applicable. Assisted delivery mode, data available for n=3,714 women. n=11 had abortion outcomes
and, therefore, delivery mode was not applicable while n=2 had missing data
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use, close to 60% of women had used ANC services for past pregnancies, but only half as many reported
prior delivery care use. Almost all women felt delivery care was necessary for all women (94%) and
most had companion support available (78%), were involved in decisions about delivery site (78%) and

prepared for birth (68%).

When variation of these factors was examined across districts, some differences were noted in
education levels, prior service use, home visits by HEWs and the type of the closest health facility.
Variation across districts in household wealth was notable, with 53% of Gomma residents falling within
the least poor groups but only 15% belonging to these groups in Kersa district. Variability was also
present between PHCUs, both within and across districts, and was the case for almost all potential
explanatory factors. Using wealth as an example, the percentage of least poor households ranged from
only 6% in Kusaye Beru PHCU (Kersa district) to 30% and 68% in Beshasha and Dhayi Kechene
PHCUs respectively (Gomma district) (data not shown).

6.2.4.2. Global associations in service use identified by statistical regression models

Prior use of a maternal health service was the only factor that was strongly associated with
current use of all three services (Table 6.2). Information source, household wealth and home visits by
HEWSs were found to be significantly associated with both ANC and delivery care but not PNC.
Additionally, attitude towards delivery care, preparing for birth and type of nearby health facility, that
were not hypothesized to be relevant for PNC use and, thus not included in the PNC model, were
significantly associated with the other two services. Being involved in decision making, lower parity
and the pregnancy being planned were important for ANC use while having an assisted delivery was
significantly associated with PNC use. As hypothesized, having companion support was favourably
associated with both delivery and postnatal care use. Awareness of danger signs was not a significant
factor associated with delivery care use. Evidence of spatial autocorrelation in global model residuals

was detected for all three services (p<0.001) (results not shown).

6.2.4.3. Local variation in associations of service use revealed by GWR models

Variation in magnitude of local parameter estimates was visually apparent for all three service
outcomes across most explanatory variables. However, whether or not local associations were
statistically significant, the strength of the association, and at what scale the relationships appeared to

vary, depended on the explanatory factor, service outcome and locality under consideration.
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Table 6.2. Results from global random effects logistic regression analysis of antenatal, delivery and

postnatal care use

Potential explanatory factor

Antenatal care
(n=3,687)!

Delivery care
(n=3,681)!

Postnatal care
(n=3,708) !

OR (95% CI)

OR (95% CI)

OR (95% CI)

Individual factors

Education level
None
Primary/secondary/higher
Pregnancy danger signs
Not aware
Aware
Delivery danger signs
Not aware
Aware

Postpartum danger signs
Not aware
Aware
Nurse as information source
Health information
No
Yes
Delivery information
No
Yes
Antenatal care use
No prior use
Prior use
No use last pregnancy
> visits last pregnancy
Delivery care use
No prior use
Prior use
No use last pregnancy
Used for last pregnancy
Attitude towards delivery care
Necessary for all
Not necessary for all
Delivery mode!
Not assisted
Assisted

Reference

121 (1.02,1.44)

Reference

208  (1.79,2.41)

Reference
(1.61,2.18)

1.87

Reference

0.51  (0.36,0.71)

Reference

077  (0.63,0.93)

Reference

122 (0.98,1.51)

Reference

217 (1.82,2.58))

Reference
2.06 (1.73,2.44)
Reference
9.56 (7.67,11.92)

Reference

032 (0.22,0.47)

Reference

1.09  (0.90, 1.33)

Reference

122 (1.02,1.46)

Reference

094  (0.79, 1.13)

Reference

1535 (12.61,18.69)

Reference

295  (1.95,4.45)

Household or inter-personal factors

Wealthiest household group
No

Yes
Companion support

Not available

Available

Health-related decisions

Not involved
Involved

Reference

1,52 (1.30,1.79)

Reference

1.33  (1.13,1.57)

Reference

136 (1.12, 1.66)

Reference

2.75  (2.20,3.43)

Reference

1.20  (0.99,1.46)
Reference

1.64  (1.28,2.08)

Reference

1.10 (091, 1.34)

J.Kurji PhD thesis (2021)

163



Chapter 6

Antenatal care

Delivery care

Postnatal care

Potential explanatory factor (n=3,687)! (n=3,681)! (n=3,708) !
OR (95% CI) OR (95% CI) OR (95% CI)
Delivery site decisions
Not involved - Reference -
Involved - 0.83  (0.67,1.02) -
Parity 092 (0.89,0.95) 1.04 (0.99,1.08) 0.98 (0.94, 1.02)
Pregnancy planned
No Reference - -
Yes 142 (1.21,1.66) - -
Birth preparedness
Did not plan Reference -
Planned for delivery 146  (1.24,1.71) 145 (1.20,1.74) -
Health system factors
Home visit by HEW
No Reference Reference
Yes .32 (1.13,1.55) 135  (1.13,1.62) 1.14 (0.95, 1.36)

Nearby health facility type/level
Not hospital/health centre
Hospital/health centre 1.66

Reference Reference -
(1.44,1.92) 1.98  (1.67,2.36)

1 Denominators indicate number of women for whom data was available for all candidate explanatory variables. Differences between
models are reflective of differences in data available (Nurse as health information source n=3,721; history of ANC use n=3,688; history of
delivery care use n=3,682 and delivery mode n=3,714)

A dash (-) indicates that the variable was not included in the model either because it was removed to minimize local multicollinearity (ex:
education for ANC model) or was not hypothesized to be a relevant explanatory factor (ex: delivery mode for ANC)

Comparison of results from the local GWR models and conventional global regression models
revealed several things. Firstly, associations for some explanatory factors found to be statistically
significant at the global level (Table 6.2) had widespread significant local associations as well, but
differed in magnitude as illustrated by darker shades on maps. For instance, local estimates for ANC
use and information source (Figure 6.2a) or prior ANC use (Figure 6.2¢) were significant for households
across most PHCUs in both Kersa and Seka Chekorsa districts as well as households in some Gomma
districts kebeles. However, stronger associations between ANC use and information source could be
seen in households in the northern PHCUs in Kersa district than those in the southern PHCUs (Figure
6.2a). Similarly, local associations of prior ANC use among households in PHCUs along the north-
western parts of Kersa district were of higher magnitude than households in Seka Chekorsa district

PHCUs (Figure 6.2c¢).

Statistically significant global associations, assumed to be relevant for the entire study area,
were also found to have quite localized associations when local model results were considered for
certain factors. Higher household wealth, for example, was most relevant for households in Kersa
districts PHCUs and some households in kebeles in Geta Bake PHCU (Seka Chekorsa district) when it
came to delivery care use (Figure 6.3h). In the other areas, such as households in Gomma district, other

factors such as prior service use (Figure 6.3d or Figure 6.3¢) and attitudes towards care (Figure 6.3f)
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appeared to be more relevant. Contrastingly in Kersa, a relatively poorer district than Gomma, in
addition to higher wealth levels, having companion support was associated with delivery care use in the
northern parts (Figure 6.3g) but engaging in birth preparedness planning had significant associations

with delivery care use in households in the southern kebeles (Figure 6.3j).

The localities for which explanatory factors exerted an influence also differed depending on the
service considered. Having nurses as an information source exhibited significant associations with both
ANC and delivery care use but the areas where these associations were detected differed; for ANC use
strong associations could be seen in households from PHCUs in the south-central portion of the study
area coinciding with Setemma, Wokito and Bake Gudo PHCUs (Figure 6.2a) while for delivery care no
significant local estimates were detected for this factor in these areas (Figure 6.3b). Similarly, while
having companion support appeared to be important for delivery care use among households in most
PHCUs in Kersa and Seka Chekorsa districts (Figure 6.3g), it seemed to be relevant for fewer
households concentrated mainly in kebeles from Geta Bake, Setemma and Kedemasa PHCUs for PNC

use (Figure 6.4d).

Interestingly, women’s involvement in decision making was found to be neither globally (Table
6.2) nor locally significant with respect to delivery care use and the test for spatial variability also did
not find evidence of significant non-stationarity (results not shown). Finally, both global and local
estimates for several explanatory factors for PNC use such as education, wealth, and parity were not
statistically significant (local results not shown). However, spatial variability tests suggested that there
was significant non-stationarity in relationships implying that the scale at which local associations were

explored may be unsuitable (results not shown).

The Global Moran’s I test conducted on GWR residuals was significant for all three services,

indicating that there was still some spatial autocorrelation present.
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6.2.5. Discussion

Conventional regression models identified a series of individual, interpersonal and health
system factors as important for maternal health service use. Several factors such as danger sign
awareness (36,37), prior service use (38), wealth levels (39—41), parity (41-43) and whether or not a
pregnancy was planned (36,39,44), have been reported by other studies investigating service use in
Ethiopia. The use of GWR models, however, uncovered the existence of spatially varying associations
between service use and explanatory factors suggesting that these variables may not be uniform in their
influence on service use across the study area. Thus, GWRs potentially facilitate the exploration of
place effects in ways traditional regression models cannot. Statistical regression models often “control”
for place by including population composition variables (such as the proportion of educated women in
a village) as proxies for local context. However, as Tunstall and colleagues explain this is unlikely to
adequately capture the complex mechanisms that gave rise to these compositional differences to begin

with.(45)

Understanding how geographical and social contexts shape what factors have prominence in
affecting service use is essential for effective policy formulation and implementation. It is also a key
component in the design of responsive health systems, which are described as being able to “anticipate
and adapt to changing needs”.(46) Indeed strategies to create responsive health systems include
gathering empirical evidence about the needs of the community to adapt services accordingly.(47) In
localities where wealth drives service use, ensuring out-of-pocket expenses are minimized could be
effective in encouraging use; whereas deploying more community health workers to promote better
danger sign awareness may be more relevant in places where use is highly dependent on awareness of
risks. Providing contextually-tailored care has also been identified as a fundamental dimension of
equity-oriented primary health care services.(48) Once again, this underscores the need to have a clear
understanding of local influences that shape use to prevent one-size-fits-all policies from perpetuating

structural inequities that marginalize populations by ignoring place-specific effects.

Non-stationarity in service use associations may also partially explain conflicting findings from
different studies about what seems to be driving maternal health service use. Women’s involvement in
decisions about service use, for instance, has been described to be particularly important in patriarchal
or hierarchical contexts where women are not primary decision makers.(49-52) However, while some
studies find women’s decision-making involvement to be significantly associated with service use (53—
55), others have not.(39,56) These studies originate from different districts and kebeles across Ethiopia
and the results may partially be a consequence of this contextual diversity. In our study, we found
involvement in health-related decision making to be a central factor affecting ANC use in very few

kebeles. While these results do not downgrade the importance of women making their own decisions,
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they do raise the possibility that other factors with statistically significant local estimates may be more

influential in some of these areas.

6.2.6. Limitations

Characteristics of husbands, such as their education levels, were not included in the models due
to concerns about selection bias and missing data. These factors may represent important explanatory
variables missing from our model which could contribute to model misspecification and increase the
likelihood of detecting spatial variation where none actually exists.(26) However, interpersonal and
household variables, such as decision making, social support and household wealth, were included and
likely capture some of the important dimensions of husband influence. There is also an under-
representation of health system factors (such as quality of care) and geographic factors (like terrain) in
our models. This reflects one of the limitations of GWR models where variables that do not have
sufficient variability or that are common across large subsets of the data cannot be accommodated in

the models.

A second limitation was related to the scale at which relationships between various explanatory
factors and service outcomes were considered. Standard GWR models employ the use of a single
bandwidth that is averaged across all independent variables in the model. This assumes that the
relationships between each independent variable and the outcome operate at the same spatial scale.(57)
Multiscale GWRs, which allow bandwidths to vary between explanatory variables, are currently not
available for binary outcomes. However, bandwidth intervals can indicate the potential average spatial
scales at which processes may be operating.(58) This may partially explain the spatial autocorrelation

structure that was detected in the GWR residuals.

6.2.7. Conclusions

The presence of significant spatial variation in the relationships between service use and
corresponding individual, interpersonal/household and health system factors highlights the importance
of using analytic methods suited to capturing this variation adequately. GWR models facilitate the
detection and exploration of this variability thus contributing to a more nuanced understanding of
context-specific effects. The use of multiscale GWR models, that support the examination of
relationship differences at several spatial scales could further enhance this understanding. Consideration
of local variability in the relative importance of factors influencing service use is critical for the design

of equity-oriented, responsive health systems and context-appropriate policy implementation.
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6.3. Article supplementary material

6.3.1. Supplement 1: Conceptual model

*Education
*Occupation

Individual factors e Information source
*Danger sign awareness
*(Attitude towards care)
*Prior service use
*(Delivery mode)

*(Social support)
Household/inter-personal «Decision making
factors « Parity

*(Pregnancy planning)
*Wealth
*(Birth preparedness)

*HEW home visits
Health system factors *Facility level

Supplement figure 1. Conceptual model of factors hypothesized to be associated with maternal
healthcare service use. Brackets indicate factors relevant for specific services.
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6.3.2. Supplement 2: Definitions of candidate explanatory variables used in the global and local
models

Variable Description

Individual factors

A binary variable created from women’s responses about whether or
Education not they had received any formal education at any level (primary,
secondary or higher).

Two binary variables were created from multiple response variables
indicating women’s sources of information about (i) health or (ii)
birth. Sources included nurses, HEWSs, husbands, relatives, friends
and others. Responses were classified into whether or not nurses (the
most reliable source available) were listed as an information source.
The nurses as sources for health-related information variable was
used for the ANC and PNC models, while the nurses as sources of
birth-related information source was used for the delivery care model

Information source

Women were asked to list symptoms of serious health problems that
can occur during pregnancy, birth or during the postpartum period.
Binary variables (yes/no) were created to indicate whether or not
women could name at least one danger sign (such as vaginal
bleeding, severe headaches, blurred vision, convulsions, swollen face
or hands, high fever, etc) during: (i) pregnancy (used for ANC
model), (ii) birth (used for delivery care model) and, (iii) after birth
(used for the PNC model)

Danger sign awareness

A binary variable created from responses when women were asked if
they agreed or disagreed with the statement that women with prior
experience giving birth to a child did not need to deliver subsequent
children at a health facility. Used for delivery care model.

Attitude towards care

Two binary variables were created indicating whether or not women
reported: (i) ever using ANC services during past pregnancies (used
for ANC model) and, (ii) ever delivering previous children at a health
facility (used for delivery care model)

Prior service use

This variable was hypothesized to be relevant only for PNC use. A
binary variable was created to indicate whether or not the woman
reported having an assisted delivery (caesarean section, vacuum or
forceps extraction) during the birth of her last child.

Delivery mode

Interpersonal or household factors

Women were asked about several dimensions of social support. The
dimension hypothesized to be most relevant for accessing services
was having a companion to accompany women to the health facility.
Women who indicated they had a companion available during
pregnancy, labour and after delivery were classified as “Yes”.
Considered to be an inter-personal/household factor as women draw
social support from various members of their social networks
including husbands, family members, neighbours, friends, etc

Social support
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Variable

Description

Involvement in decision
making

Pregnancy planned

Parity

Wealth

Birth preparedness

Health system factors

Women were asked who was involved in decisions around the place
of delivery and health-related decisions. Responses indicating their
participation in the decision-making process (i.e., decision-maker
included “self” or “jointly with husband”) were classified as
“Involved” while all other responses (husband only, family member
only) were classified as “Not involved”. The variable indicating
involvement in health-related decisions was used for ANC and PNC
models, while decision making around place of delivery was used for
deliver care models.

Women were asked if they had planned their last pregnancies. A
binary variable (yes/no) was created from their responses.

A count variable indicating the total number of times women
reporting having given birth to a child. Considered to be an inter-
personal/household factor as the number of children a woman has is
also influenced by her husband.

An asset-based wealth index was created using principal components
analysis on asset ownership (radio, television, mobile phone,
motorbike, car/truck, livestock), presence of utilities (electricity and
drinking water source), sanitation facilities, health insurance and
dwelling construction materials. Scores were ranked and divided into
quintiles. A binary variable was created for this analysis to indicate
whether or not women belonged to the least poor households
(quintiles four and five).

Women were asked if they did anything to prepare for the birth of
their last child prior to delivery. Responses included items as such
saving money, identifying means of transport or getting a referral for
maternity waiting home use and were classified as “Yes”. Considered
to be an inter-personal/household factor as certain planning
dimensions such as organizing transport require input from husbands

Home visit

Health facility type

A binary variable indicating whether or not a community-based
health extension worker visited the woman’s home during the
antenatal and postpartum period of her last child. Considered a
health-system factor as HEWs represent the community-based
segment of the health system structure.

A binary variable indicating whether or not women reported having a
hospital or health centre near their home.
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Chapter 7: Do MWHs" and trained local leaders increase use of maternal
healthcare services?

7.1.  Article preface

In the final article in my thesis, I present the results of the trial which had a primary objective
of evaluating the effectiveness of the two intervention components, MWH" and local leader training, in
improving institutional births. A secondary objective was to determine if these interventions had an

effect on antenatal care (ANC) and postnatal care (PNC) service use in a rural Ethiopian setting.

7.1.1. _Author contributions:

The Safe Motherhood project was conceptualized by the co-principal investigators Mr. Lakew
Gebretsadik and Dr. Sudhakar Morankar (Jimma University) and, Dr. Ronald Labonté and Dr. Manisha
Kulkarni (Ottawa University) with input from Dr. Muluemebet Wordofa (Jimma University), Mr.
Kunuz Bedru and Mr. Gebeyehu Bulcha (Jimma Zone Health Office). Dr. Kulkarni led the overall trial
design with input from Dr. Monica Taljaard. Under the guidance of Dr. Taljaard, I formulated the trial
analysis plan. I created the household survey tools based on some initial work by Dr. Wordofa. The
tools were finalized with input from Drs. Kulkarni and Morankar and Mr. Gebretsadik. The social
support question module was created by Mr. Abebe Mamo, a PhD student from Jimma University. I
was part of the working group that designed the MWH intervention component. I conducted all the trial
analyses under guidance from Drs. Taljaard and Kulkarni. I wrote up the first draft of the manuscript.
All authors contributed to the interpretation of the results and provided feedback on my responses to

the reviewers during the peer review process.

7.1.2. Associated appendices

Details about the ancillary analyses associated with the trial are detailed in Appendix 7.1.

7.1.3. Ethical approvals

Ethics approval for the overall study was obtained from the University of Ottawa Health
Sciences and Science Research Ethics Board (File No: H10-15-25B) and the Jimma University College
of Health Sciences Institutional Review Board (Ref No: RPGE/449/2016). Ethics approval for my
doctoral research was obtained from the University of Ottawa Health Sciences and Science REB (File

No: H02-18-02).
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7.2.1. Abstract

Background: Maternity waiting homes (MWHs), residential spaces for pregnant women close to
obstetric care facilities, are being used to tackle physical barriers to access. However, their effectiveness
has not been rigorously assessed. The objective of this cluster randomized trial was to evaluate the
effectiveness of functional MWHs combined with community mobilization by trained local leaders in

improving institutional births in Jimma Zone, Ethiopia.

Methods: A pragmatic, parallel arm cluster-randomized trial was conducted in three districts. Twenty-
four primary health care units (PHCUs) were randomly assigned to either (i) upgraded MWH's
combined with local leader training on safe motherhood strategies, (ii) local leader training only, or (iii)
usual care. Data were collected using repeat cross-sectional surveys at baseline and 21 months after
intervention delivery to assess the effect of interventions on the primary outcome, defined as
institutional births, at the individual level. Women who had a pregnancy outcome (livebirth, stillbirth
or abortion) 12 months prior to being surveyed were eligible for interview. Random effects logistic

regression was used to evaluate the effect of the interventions.

Results: Data from 24 PHCUs and 7,593 women were analysed using intention-to-treat. The proportion
of institutional births was comparable at baseline between the three arms. At endline, institutional births
were slightly higher in the MWH' & training (54% [n=671/1,239]) and training only arms (65%
[n=821/1,263]) compared to usual care (51% [n=646/1,271]). MWH use at baseline was 6.7%
(n=256/3,784) and 5.8% at endline (n=219/3,809). Both intervention groups exhibited a non-
statistically significant higher odds of institutional births compared to usual care (MWH" & training
odds ratio [OR]=1.09, 97.5% confidence interval [CI] 0.67 to 1.75; leader training OR=1.37, 97.5% CI
0.85 t0 2.22).

Conclusions: Both the combined MWH" & leader training and the leader training alone intervention
led to a small but non-significant increase in institutional births when compared to usual care.

Implementation challenges and short intervention duration may have hindered intervention
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effectiveness. Nevertheless, the observed increases suggest the interventions have potential to improve
women’s use of maternal healthcare services. Optimal distances at which MWHs are most beneficial to

women need to be investigated.

Trial registration: The trial was retrospectively registered on the Clinical Trials website

(https://clinicaltrials.gov) on 3" October 2017. The trial identifier is NCT03299491.

7.2.2. Background

Maternity waiting homes (MWHs), which are temporary residential facilities within or close to
health facilities, have been used to improve pregnant women’s access to skilled obstetric care for almost
seven decades (1) in an effort to stem maternal mortality rates. MWHs may be of particular interest in
Sub-Saharan Africa where the level of maternal mortality was still highest in the world in 2017 (542
maternal deaths per 100,000 livebirths).(2)

In 2016, institutional births in Ethiopia stood at just 26% with substantial variation occurring
between regions.(3) Several barriers to accessing maternal healthcare services are experienced by
women (4,5); chief among them are geographical (6—10) and social factors (5,11-13). MWHs typically
target women experiencing geographical barriers to accessing obstetric care and those with a high risk

of delivery complications.

In 2011, there were nine MWHs in Ethiopia located in faith-based or non-governmental
organization health facilities (14); by 2016, over half of the national facilities surveyed were providing
waiting services.(15) Despite the integration of MWHs as part of national efforts to improve maternal
and child health (16), their effectiveness has not been evaluated in a trial setting.(17) Observational
studies from Zimbabwe comparing MWH users to non-users have reported favourable pregnancy (18)
and neonatal (19,20) outcomes among MWH users. In Ethiopia specifically, a retrospective, hospital-
based cohort study using 2011-2014 data reported lower odds of stillbirths (OR=0.18, 95% CI: 0.13 to
0.25) and a lower number of maternal deaths (0% vs. 0.3%) among MWH users compared to non-

users.(21)

Levels of MWH utilization globally have been reported to be sub-optimal, partly due to the
poor quality of services available at MWHSs.(17) A recent Zambian study using upgraded MWHs
reported increased utilization levels at one of the two improved sites.(22) Social support for pregnant

women has also been found to impact MWH use.(23) Women often require family and neighbours to
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assist with childcare (24-26) and household chores while they are away; in instances where food is not
provided, MWH users require family assistance in supplying meals. Women’s absence may also result
in loss of family income requiring support from their husbands.(14,27) Community support is
particularly important in the Ethiopian context where MWHs rely on community contributions for their

construction and operation (16) and could influence use.(27)

In light of the evidence gap concerning the effectiveness of MWHSs to improve institutional
birth levels, two intervention components were developed: upgraded MWHs to provide quality services
(MWHY"), and training for local religious and community leaders to create an enabling environment for
women and their families to access MWHSs and obstetric care. The objective of the trial was to evaluate
the effectiveness of upgraded MWHs and local leader training in improving institutional births in Jimma

Zone, Ethiopia.

7.2.3. Methods

The trial protocol has been published previously (28) and the trial was retrospectively registered

on 3" October 2017 with Clinical Trials (trial identifier: NCT0329949).

7.2.3.1. Setting

The trial was conducted within Gomma, Seka Chekorsa and Kersa districts in Jimma Zone,
Oromia region (Figure 7.1). Together, the districts had about 153,000 households in 2015/2016.(29)
Jimma town, situated roughly in the centre of the three districts, is about 350 kilometres from the capital,

Addis Ababa.

Women typically receive maternal healthcare services at primary health care unit (PHCU) level;
PHCUs comprise a health centre and satellite health posts that are each operated by community-based
health extension workers (HEWSs). Health posts serve populations of up to 5000 by providing preventive
and basic curative services. Jimma Zone has eight hospitals, 122 health centres and 566 health posts.(30)
HEWs function as important links between the community and the health system by referring women

to health centres for antenatal and obstetric care and providing follow up postnatal care (PNC). They
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Figure 7.1.Map of study districts depicting locations of health centres and Jimma Town (created using
ArcMap version 10.6.1 Redlands, CA: Environmental Systems Research Institute, Inc.)

are often supported by the Women’s Development Army (WDA) whose members are women regarded
as leaders in their communities for successfully adopting the health and sanitation guidelines outlined
in the Health Extension Program packages.(31) Health centres are usually staffed with clinical officers
and midwives; in 2016, 21 of the 24 study health centres had one or two midwives trained in basic

emergency obstetric care (BEmOC).(29)
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7.2.3.2. Design

A pragmatic, three-arm, stratified, cluster-randomized trial design was used to evaluate the
effect of upgraded, functional MWHs (MWH™) and leader training on the primary outcome of
institutional births. The trial arms consisted of: (i) upgraded MWH" combined with religious and
community leader training (“local leader training”) around safe motherhood strategies to mobilize
communities; (ii) local leader training alone; and, (iii) usual care. PHCU catchment areas served as

clusters, were randomized to trial arms, and were the level at which the interventions were delivered.

PHCUs were eligible to participate in the trial if maternity waiting services were available at
the health centre. Women of reproductive age who reported a pregnancy outcome (livebirth, stillbirth,
induced or spontaneous abortion) within the 12 months prior to each round of survey were eligible for
inclusion in cross-sectional surveys at baseline and 21 months post intervention roll-out.(28) Women
who experienced induced/spontaneous abortions were not excluded as they could still benefit from the
leader training intervention activities and seek maternal healthcare services. In order to detect an
absolute difference in the proportion of institutional births of 0.17 with 80% power, 24 clusters with
160 women each (assuming equal cluster sizes) were required for each round of surveys. This assumed
a control arm proportion of 0.4 and used a two-sided alpha of 0.025 to account for two pairwise
comparisons.(28) Using the method described by Hooper and Bourke, the product of two design effects
were used to inflate the sample size required under a similarly powered individually randomized design.
The first design effect, due to cluster randomization, was calculated using a within-period intracluster
correlation coefficient (ICC) of 0.1 (32); the second design effect, due to repeated assessments, was
calculated using the within-period ICC and a cluster autocorrelation coefficient of 0.8 which allowed

for a 20% decay in strength of the ICC among women surveyed in different time periods.(33)

To ensure a balanced distribution of poorly functioning MWHs and health centres with low
capacity to provide BEmOC, stratified randomization was used as described previously.(28) Briefly,
using 2016 Jimma Zone Health Office (JZHO) data on MWH functionality, MWHs were classified as
high functioning (> 5 service indicators present) or low functioning (<5 service indicators present).
BEmOC capacity was classed as high (=5 of the 7 signal functions present) or low (<5 signal functions
present). Clusters were grouped into the four strata that resulted and a random number generator in
STATA version 15 (College Station, STATA Corp) was used to create the allocation sequence. The
allocation sequence was made known to the study coordinator in May 2017 when distribution of MWH
supplies to intervention sites began; this was also when health centre staff at MWH"* & leader training

sites were made aware of their allocation status.
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Data collectors identified randomly pre-selected households, screened women for eligibility,
provided information (survey objectives, institutions involved, expectations from participants,
participant rights, and risks and benefits of participating), answered questions and took verbal consent
from women wishing to be interviewed. About 4% of women interviewed at endline were also

interviewed during baseline as no exclusions were made based on prior participation.

7.2.3.3. Usual care

The level of existing services is described in the trial protocol.(28) Briefly, MWHs are modelled
as government-community partnerships and rely on cash or in-kind contributions from the community
for construction and operation. There was considerable variation in quality across the MWHs in the
study area. In 2016, 16 of the 24 waiting facilities were poorly functioning lacking basic items such as
bedding, cooking utensils, a reliable water supply or electricity.(29) Women generally depend on HEW

or midwives referrals to access MWHs and referral practices differed between sites.

HEWSs are mostly responsible for conducting health promotion activities within the community
and are aided by the WDA. Religious leaders are acknowledged to be influential members of the
community and formative work revealed that they consider promoting access to maternal healthcare
services and providing support to pregnant women part of their role.(34) However, there is little
evidence of how widespread or consistent efforts by religious leaders are to promote institutional births

and/or use of MWHSs in the study districts.

7.2.3.4. Interventions

The MWH" intervention component entailed upgrading and standardizing existing waiting
facilities based on minimum needs identified through formative evaluation (28) and guided by the
national policy (16) to create a home-like environment for pregnant users. MWHs situated at health
centres in intervention arms were equipped with bedding, utensils and personal hygiene items, solar
lamps, water tanks, drinking water purifiers, cooking stoves and cleaning items. Supplies were
transported to intervention sites under the auspices of the district health offices. Remuneration for an
MWH attendant to cook and clean was also provided. A register was also introduced to better track
users.(28) In order to avoid disrupting the community contribution systems used to support MWHs,
particularly with food provision, no meals were supplied through the study. During the first month after
supply distribution, the study coordinator visited intervention sites to ensure appropriate setup of
materials at the MWH's and to brief midwives on correct completion of the MWH register placed at

interventions MWHSs. However, after this time supportive supervision visits were part of the agreed-
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upon role of the JZHO and the District Health Offices. This strategy was employed to test out and

facilitate sustainable mechanisms of MWH" operation.

In recognition of the fact that women’s social environments are as important in influencing use
of maternal healthcare services (35,36) as individual-level factors, such as education (37,38), and
service quality, the local leader training intervention component was created. HEWs, religious leaders
and community leaders (such as members of the WDA) attended workshops that facilitated
identification of access barriers to maternal healthcare services. HEWs were all women with at least a
secondary school education and were between 20-30 years of age. WDA members generally reflected
the demographic profile of women in the community. Religious leaders from the two major religious
groups in the area (Christian and Muslim) were mostly male, had completed some level of primary
school and were between 30 and 50 years of age. Building on their experiences, participants were
encouraged to identify strategies to support their communities in overcoming these barriers to make
motherhood safer and to promote use of antenatal care, MWHs, delivery care at facilities and postnatal
care. Due to the pragmatic nature of the trial, the commitment to community empowerment and
establishment of sustainable practices, leaders were encouraged to create activities they felt were
optimal for their communities. Positive strategies used to improve access to services identified through
formative research (such as urging women’s social networks to assist with childcare and domestic
chores, encouraging family and friends to accompany pregnant women to health facilities or working
together to organize transport for women) (34) were discussed during training as part of brainstorming
locally suited strategies for leaders to promote. HEWs committed to co-facilitating the WDA
workshops, revamping pregnant women conferences to discuss safe motherhood and use of MWHs
with women and collaborating with religious leaders to improve community contributions to MWHs.
Religious leaders opted to address safe motherhood strategies during their religious gatherings and
attend any community events organized by HEWs and WDAs to promote use of maternal healthcare

services or tackle access challenges faced by the community.

7.2.3.5. Blinding

Data collectors were blind to women’s allocation status during both baseline and endline
assessments. It was not possible to blind women or intervention providers to intervention status but both
groups were unaware of the study hypotheses. Figure 7.2 outlines the trial processes depicting order of
participant recruitment, randomization, intervention delivery and outcome assessments; blinding status
is indicated using black for complete blinding and grey for partial blinding. This timeline cluster tool is

recommended for assessing risk of bias in cluster randomised trials.(39)
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1 Cluster identification: Eligible clusters (primary health care units (PHCUs) with MWH services offered at the health centre) were identified by Jimma
Zone Health Office (JZHO) from their records of all PHCUs in the districts in Jimma Zone. The three study districts were selected because of their large
population size, availability of MWH services and absence of active maternal and child health interventions at the time.

2 Cluster recruitment: JZHO and research team members from Jimma University discussed the trial with district level administration and PHCU
directors and obtained approval for cluster participation. Stakeholders were informed of the 24 randomly selected sites in March 2016.

3 Baseline participant identification: A listing exercise was carried out (May-August 2016) to update and verify the lists of pregnant women maintained
by health extension workers (HEWSs) at health posts as part of routine community monitoring. These lists were used as the sampling frame from which
eligible women were randomly selected using a computer-based random number generator by MAK and JK not involved in data collection or field activities.
4 Randomization: MAK stratified clusters based on MWH functionality and emergency obstetric care capacity and then randomized them to one of
three trial arms in September 2016. The allocation status was shared with LAG, the local principal investigator only. Neither LAG nor MAK was not involved
with participant or cluster recruitment, intervention delivery or outcome assessments during the trial.

5 Baseline participant recruitment: Lists of randomly selected women were shared with field supervisors prior to baseline survey commencement in
October 2016. Data collectors identified selected households with the help of village guides and screened women for eligibility and obtained consent.

6 Participant baseline assessment: Data collectors administered questionnaires on tablet computers to enrolled women. Baseline data collection was
completed in January 2017.

7a Intervention delivery: Communication of the allocation status of the study sites (to study coordinator involved in managing the logistics of
transporting supplies to upgraded MWH sites as well as trainers responsible for HEW and workshops) occurred in May 2017 prior to commencement of
supply distribution. Supply distribution was completed at the end of May 2017. From this point, providers (HEWs, midwives, leaders) were likely aware of
allocation status. Women who used health centre services were also likely aware of their PHCUs allocation status. Training of HEWSs and religious leaders
started in May 2017. After training, intervention activities ranged from health education sessions at mosques/churches conducted by religious leaders to
promotion of MWH use at pregnant women conferences by HEWs. Training of community leaders began later than scheduled in October 2017 and took a
month to complete. Activities conducted by the Women’s Development Army (community leaders) included helping HEWs to refer women to MWHs,
accompanying women to MWHSs, mobilizing community contributions towards MWHs, organizing traditional ambulances for labouring women).

7b  Usual care: Women receive usual services at unimproved MWHs and routine engagement by HEWs and community leaders.

8 Endline participant identification: Updated HEW lists of pregnant women were used to randomly select women using computer-generated random
numbers by JK in March 2019. JK was not blind to allocation status but was not involved in participant or cluster recruitment, intervention delivery or
outcome assessments. Lists of selected women were shared with field supervisors shortly before data collection began.

9 Endline participant recruitment: Data collectors blind to allocation status and study hypotheses recruited randomly selected women in a similar
process to that described for baseline.

Figure 7.2.Timeline cluster diagram illustrating participant recruitment, randomization, outcome
assessments and blinding status of the trial.
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Identification and recruitment of clusters as well as identification of women for the baseline
survey occurred prior to randomization, making identification bias unlikely. Once MWH s upgrading
was completed and leader activities commenced, providers (ex: health centre staff, HEWs) and
participants (women) across the study area may have been aware of their cluster’s allocation status
depending on the extent of their interaction with health centres and each other. The risk of contamination
through leaders in the control arm encouraging their congregation to deliver at health facilities, as well

as performance bias from being aware of allocation to the intervention arms cannot be precluded.

7.2.3.6. Data collection and outcome measures

The primary outcome was institutional birth defined as delivery of the last child at a health
facility where obstetric care is provided (i.e., health centre or hospital) as reported by an enrolled
woman. Secondary outcomes included antenatal care (self-reported antenatal care received for last child
delivered) and postnatal care (self-reported postnatal care received for last child delivered within 48
hours and upto 6 weeks). Outcomes were measured at baseline and 21 months after the introduction of
interventions (“endline”) through household surveys. Data were collected using interviewer-
administered questionnaires in Afaan Oromo or Amharic which contained sections on socio-
demographics, reproductive history, attitudes towards and use of maternal health care service use
including MWHSs, danger sign knowledge and social support. The questionnaire was adapted based on
the Ethiopia Demographic Health Survey(40) and the JHPIEGO birth preparedness and complication

readiness monitoring tool kit (41); the MWH module was developed by the research team (Supplement

).

7.2.3.7. Protocol amendments

The protocol specified that endline data collection would take place 24 months after the
introduction of the interventions. However, due to delays in intervention rollout experienced due to
political instability in the country, endline outcomes were assessed after a shorter duration of
intervention exposure. Similarly, resource and time constraints necessitated the cancellation of an
additional round of data collection (midline survey). This resulted in the need to increase the minimum
absolute detectable difference in institutional births from 15% as planned, to 17% to maintain

prespecified sample size and power.

7.2.3.8. Analysis

An intention to treat approach was used for primary analysis where original cluster assignments
to trial arms were maintained regardless of whether interventions were delivered or not. Institutional
births were compared at endline between intervention and control groups using a generalized linear

mixed model. The model included a random intercept for PHCU to account for within-period ICC as
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well as a random cluster-period effect to account for the between-period ICC.(33) Differences at
baseline were constrained by including fixed effects for time and intervention by time. The Kenward-
Roger degrees of freedom approximation was used to account for bias due to the relatively small number
of clusters included in the trial.(42) Secondary outcomes, namely postintervention antenatal care and
postnatal care use, were analysed as described for the primary outcome. Odds ratios with 97.5%
confidence intervals (two-sided alpha of 0.025 used) were used to report comparisons between
intervention groups and control. The ICCs for outcomes were calculated on the proportions scale. Data

analysis was conducted in STATA version 15 and SAS version 9.4.

Although not specified in the trial protocol, frequency tables, descriptive statistics and graphs
were generated to contextualize the findings on the impact of the interventions on institutional births.
The intervention components were expected to increase the levels of institutional births by improving
awareness and use of functional MWHs and enhancing women’s access to facility obstetric care by
mobilizing community support in tackling barriers. Thus, four main areas were explored: (i) awareness
of MWHs, (ii) appropriate linkage of women to MWHs, (iii) use of MWHs and obstetric services, and
(iv) quality of MWH services as part of ancillary analyses.

7.2.4. Results

7.2.4.1. Baseline characteristics of participants

All 24 randomly selected PHCUs received their respective treatment allocations and were
included in the analysis (Figure 7.3). The average observed cluster sample size at baseline ranged from
143 in control PHCUs to 171 in training only PHCUs. This difference was partially due to the
replacement of ineligible women from one PHCU with pre-selected replacements from other PHCUs
when replacements ran out. Data on institutional births were available for all enrolled women at baseline

and endline apart from those who had abortions as pregnancy outcomes.

Slightly less than 50% of women in the study area PHCUs had some level of education; most
women were housewives and had more than one child (Table 7.1). Their husbands generally engaged
in farming and about half had a primary school education. The majority of households reported being
within an hour of a health facility. Clusters were comparable across most characteristics. Clusters in the
leader training arm had a slightly higher proportion of educated women when contrasted with the
MWH*& training or usual care arms. ANC and PNC use as well as institutional birth levels in leader
training PHCUs was also slightly higher than the other two groups but this difference was not

statistically significant (data not shown). Poorly functional MWHSs were also mainly found in the
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Endline outcome data: 1,239
Endline abortions: 20

Endline outcome data: 1,263
Endline abortions: 9

Figure 7.3. CONSORT participant flow diagram

MWH'& training and usual care arms.

7.2.4.2. Post-intervention institutional births
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The proportion of institutional births in the study area increased across all groups between

baseline and endline (Table 7.2). While both the combined intervention (OR=1.09, CI: 0.67 to 1.75)

and training alone (OR=1.37, CI: 0.85 to 2.22) slightly improved institutional births compared to usual

care, the increases were not statistically significant.

Increases between baseline and endline were also noted for both ANC and PNC use. However,

there was no difference in ANC use between PHCUs in the combined intervention group compared to

usual care (OR=0.99, CI: 0.59 to 1.66). The increased ANC use in the training only group compared to

usual care was not statistically significant (OR=1.38, CI: 0.80 to 2.38). Neither interventions had a

significant effect on PNC use.
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Table 7.1.Baseline characteristics of clusters and individuals by trial arm

MWH'& -
Participant characteristics training Training only Usual care Overall
(n=1,371) (n=1,144) (n=3,784)

(n=1,269)

Cluster level
Mean PHCU sample size

(Standard deviation) 159 (15) 171 (41) 143 (20) 158 (29)
PHCU sample size range 136 - 189 116 - 242 111 -166 111 -242

n (%) n (%) n (%) n (%)
Educated women 550 (44.0) 677 (50.0) 456 (40.0) 1,683 (45.0)
Least poor households 593 47.0) 569 (43.0) 351 (31.0) 1,513 (40.0)
Poor functioning MWH 6 (75.0) 3 (38.0) 7 (88.0) 16 (67.0)
>1 BEmOC trained midwife 6 (75.0) 8 (100) 7 (88.0) 21 (88.0)
HEW home visit 418  (329) 477 (348) 375 (32.8) 1,270 (33.6)
Antenatal care use 1,052 (82.9) 1,215 (88.6) 911 (79.6) 3,178 (84.0)
Maternity waiting home use 98 (7.7) 88 (6.4) 70 (6.1) 256 (6.8)
Institutional births 608  (48.0) 726 (53.2) 519 (455) 1,853 (49.1)
Postnatal care use 491 (38.8) 576 (42.2) 421 (36.9) 1,488 (39.4)
Individual level
Women’s age n (%) n (%) n (%) n (%)
<20 years 84 (6.9) 102 (7.6) 62 (5.6) 248 (6.8)
20 — 30 years 790  (65.0) 862  (64.1) 705  (63.5) 2,357 (64.2)
> 30 years 342 (28.1) 381 (283) 344 (31.0)0 1,067 (29.0)
Women’s occupation
Housewives 980  (77.2) 1,064 (77.6) 890 (77.8) 2,934 (77.5)
Other 289  (22.8) 307 (224) 254 (22.2) 850 (22.5)
Parity
1 child 274 (21.6) 329 (24.0) 224 (19.6) 827 (21.9)
> 1 child 995  (78.4) 1,042 (76.0) 920 (80.4) 2957 (78.1)
Husband’s education level
None 562 (47.0) 508 (38.9) 506 (46.5) 1,576 (43.9)
Primary 530 (44.3) 659  (50.5) 493  (453) 1,682 (46.9)
Secondary/higher 104 (8.7) 138 (10.6) 89 (8.2) 331 9.2)
Husband’s occupation
Farmer 982  (82.2) 1,085 (83.4) 950 (87.6) 3,017 (84.3)
Other 212 (17.8) 216  (16.6) 135 (124) 563  (15.7)
Travel time to health centre'
<1 hour 914  (75.7) 1,059 (793) 854 (78.4) 2,827 (77.9)
> 1 hour 293 (243) 276  (20.7) 235 (21.6) 804 (22.1)

1 The majority of women reported walking to health centres (approx. 88%). About 10% used motorized transport while the rest relied on
bicycles or animals.
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Table 7.2.Effectiveness of interventions on improving institutional births and secondary outcomes

(ANC, PNC)
MWH' &Training Training only Usual care Overall
n (%) n (%) n (%) n (%)

o . (B) n=1,266 (B) n=1,366 (B) n=1,140 (B) n=3,772
Institutional births 3 ;%39 (E) n=1,263 (E) n=1,271 (E) n=3,773
Baseline births 608 (48.0) 726 (53.2) 519 (45.5) 1,853 (49.1)
Endline births 671 (54.2) 821 (65.0) 646 (50.8) 2,138 (56.7)
Odds ratio' 1.09 1.37 Reference
(97.5% CI) (0.67 to 1.75) (0.85 t0 2.22)

Within-period ICC = 0.1098
ICCs Between period ICC = 0.0912

Cluster autocorrelation coefficient = 0.831

(B) n=1,269 (B) n=1,371 (B) n=1,144 (B) n=3,784
Antenatal care (E) n=1,259 (E) n=1,272 (E) n=1,278 (E) n=3,809
Baseline use 1,052 (82.9) 1,215 (88.6) 911 (79.6) 3,178 (84.0)
Endline use 1,081 (85.9) 1,176 (92.5) 1,056 (82.6) 3,313 (87.0)
Odds ratio 0.99 1.38 Reference
(97.5% CI) (0.59 to 1.66) (0.80 to 2.38)

Within-period ICC = 0.0764
ICCs Between period ICC = 0.0624

Cluster autocorrelation coefficient = 0.816

(B) n=1,266 (B) n=1,366 (B) n=1,141 (B) n=3,773
Postnatal care (E) n=1,239 (E) n=1,263 (E) n=1,271 (E) n=3,773
Baseline use 491 (38.8) 576 (42.2) 421 (36.9) 1,488 (39.4)
Endline use 526 (42.5) 649 (51.4) 564 (44.4) 1,739 (46.1)
Odds ratio 0.88 1.05 Reference
(97.5% CI) (0.55, 1.39) (0.66, 1.67)

Within-period ICC =0.0828
ICCs Between period ICC = 0.0678

Cluster autocorrelation coefficient = 0.819

(B): Baseline (E):Endline

1 Odds ratio refers to between-arm difference controlling for baseline

7.2.4.3. Ancillary analyses

7.2.4.3.1.

Awareness about MWH services and benefits

As shown in Figure 7.4a, awareness about the existence of MWHs, knowing someone who had

used the services, awareness of benefits associated with MWH stay and women’s ability to link MWH

stay with easier access to skilled obstetric care was lower in endline compared to baseline; however,

there were no significant differences between trial arms during either survey round. HEWs and nurses

were reported to be sources of information for over 50% of women surveyed during endline. Less than
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Figure 7.4. Bar charts of (a) dimensions of MWH awareness among women (b) reasons for no
institutional delivery

1% of women relied on WDA for health information (such as danger signs during pregnancy) and none
of the women surveyed cited religious leaders as a source. HEW contact with families through home
visits was similar between baseline and endline (34% vs. 32%) and was not significantly different

between trials arm at endline.

7.2.4.3.2. Linking women to MWHs

Very few women interviewed during the surveys reported getting an MWH referral as part of
their birth preparedness planning. During endline, over 75% of MWHs users were referred by HEWs
or midwives in intervention arms compared to about half in the control arm but the difference was not
statistically significant (p-value 0.097). Obtaining a referral represented about 32% of responses to
questions about reasons for MWH stay and was significantly higher in the MWH'& training arm (47%)
compared to usual care (12%, p-value 0.0292). Expecting complications (34%), large distances between
home and health facility (33%) and needing rest (23%) formed a large part of other reasons for MWH
stay.
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7.2.4.3.3. Use of MWH and obstetric services

Overal, MWH use was higher at baseline (6.7%, n=256/3,784) than endline (5.8%,
n=219/3,809). MWH utilization in the MWH" & training arm was low with less than five women
surveyed reporting MWH use in five of the eight PHCUs. Moreover, there was no significant difference
in MWH use (p-value 0.6343) at endline between the intervention (MWH" & training 6.4% n=80/1,259;
training only 4.6% n=58/1,272) and control arms (6.3%, n=81/1,278). About 40% of non-users cited a
lack of awareness as their reason for not using an MWH while living too close to need one was described
by 27% of non-users during endline; neither reasons were significantly different between trial arms.
Nevertheless, four intervention sites had over 55% of non-users reporting a lack of awareness about
MWHs. Reasons related to concerns around quality of services, prior bad experiences or hearing bad
reviews from other women were uncommon (1% - 4%). Similarly, access-related issues such as high
transport costs (<1%) and social factors like no childcare (4%) or getting resistance from family

members (2%) were described by only a small proportion of non-users.

Overall, 51% (n=1,919/3,772) of women at baseline did not give birth at a health facility; this
decreased to 43% (n=1,635/3,773) at endline. The most commonly cited barrier among women during
both survey rounds (Figure 7.4b) was lack of transport, followed by time constraints and large distances
between facilities and homes. Almost half the women who mentioned distance as a barrier were
unaware of MWH services. The proportion of women who felt giving birth at facilities was unnecessary
because they were healthy or had previous successful home births dropped from 20% in baseline to
13% in endline. However, only the transport barrier was significantly different between trial arms (34%
MWH" & training, 21% training arm, 27% usual care) at endline (p-value 0.0384). About 50% of
respondents during both baseline and endline reported having a health centre within or close to their
area of residence, but there was no significant difference between trial arms. However, there were
significant differences between clusters during both periods. During baseline 40% of women reported
walking to the health facility for their last delivery, 30% relied on ambulance services and 22% used
some form of motorized transport; during endline the use of motorized transport increased to 31%, but
there was no significant difference between trial arms in mode of transport at endline (p-value 0.6845).
The fraction of women living with 30 minutes of a health facility was similar between baseline and
endline (71% vs 74%); and although in endline a slightly higher proportion lived more than 30 minutes
away in the MWH'& training (31%) and control arms (28%) compared to the leader training only arm
(20%), the difference was not significant (p-value 0.0689).
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While increases in MWH use generally coincided with increases in institutional births across
all three arms (Figure 7.5), a few PHCUs experienced increases in institutional births while MWH use
declined between baseline and endline. In Adere Dika (MWH &training arm) for instance, MWH use
dropped by 10% but institutional births increased by 10%; over 40% of non-users reported short
distances to health facilities as their reason for not choosing to use MWHs. A similar response was also

observed in two PHCU s in the training-only arm (Setemma and Seka).
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Figure 7.5. Bar chart of MWH use and institutional births across PHCUs and over survey periods.

7.2.43.4. Quality of services

Satisfaction with health facilities in general appeared to be slightly higher during baseline than
endline (positive ratings: 82% vs. 73%); the differences in quality ratings between trial arms during
endline (74% MWH"& training, 78% training and 68% control) were statistically significant (p-value
0.0434). However, while the majority of combined intervention arm MWHs were reported to have
provided beds/bedding and food or cooking facilities, very few users were checked on by midwives
(21%), had access to toilets and clean water (16%) or bathrooms (14%). Despite this, all MWH"&
training users said they would recommend MWH stay to other women. Notably, Kusaye Beru in the

control arm registered high performance in terms of number of services received by users.
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7.2.5. Discussion

The combination of upgraded MWHs and leader training lead to small but non-significant
improvements in institutional birth levels in Jimma Zone. One reason for this lack of effect may have
been low exposure to the interventions due to security concerns in the country during the trial period.
A state of emergency was declared in Ethiopia in 2016 and in 2018.(43,44) Political unrest, particularly
in Oromia region, may have hampered leaders’ abilities to conduct planned activities and women’s safe
access to interventions. This may partially explain the lack of difference in awareness of MWH services
and benefits across trial arms although intervention arms would have been expected to have higher
awareness level. Higher community acceptance and use of MWHs in Ethiopia has been credited to
better awareness about MWH services and associated benefits.(14) WDA community leaders may also
have experienced personal challenges in conducting community activities as research from Amhara
region found that WDAs had poor living conditions, suffered from food insecurity and debt and were
not able to access the government resources they hoped for when joining the WDA.(45) The voluntary
nature of the WDA has also been reported to hamper efforts by HEWs who often rely on WDAS to link
women to services.(46) The consideration of MWHs as part of birth preparedness planning was very
low, suggesting a need to better promote MWHs as a means to overcome distance and transport barriers.
Family Conversations, for instance, conducted by HEWs to engage families to better prepare for
delivery(47) would be a useful platform to broaden conventional delivery plans which traditionally

focus on saving money for transport and calling ambulances.

In this context women relied heavily on HEW referrals to gain entry to MWHs. Referral
activities appeared to be significantly higher in the intervention arms compared to control suggesting
HEWs participating in the intervention arms were encouraging women to use MWHs. Still, it was likely
that referral activities had not reached optimal levels with only one-third of women reporting home
visits by HEWs across all three arms at endline. This could mean that women who were not able to
come to a health post for services may not have been referred to MWHs by HEWs; a study on how
HEWs use their time at work reported they spend 25% of their day waiting for clients at the health post
and about 35% on administrative tasks and travel.(48) Despite only 12% of non-users in this trial citing
no referrals as the reason for not using an MWH, more investigation is needed on HEW referral
practices; in particular, to whom HEWs promote MWHs to since they are the most common source of
health information for women and an important link to health services in this setting and elsewhere in
Ethiopia.(49) Data on compliance to MWH referrals by women is also needed to distinguish between
low use due to deficient referral levels versus minimal compliance. A study in Kenya reporting low
MWH use recommended follow up of women referred to MWHSs as high referral rates were not

matching utilization levels.(50)
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Low MWH use has often been linked to the poor quality of services offered. Only 15% of
women in endline from the MWH" & training arm who did not use MWHs said it was because they
were dissatisfied with the quality of services. The majority of MWH users in this arm reported receiving
bedding and meals. However, access to toilets, water and bathrooms was low. Monitoring of MWH
users by midwives was also reported by just one-third of users. While midwives were briefed on use of
MWH registers and their continued role in referring women to MWHs, they were not provided
additional training as part of the intervention. While it is unlikely that upgraded MWHs increased
delivery workloads substantially as reported in other settings (51), more engagement with midwives

may have improved levels of MWH user monitoring.

Another important reason for low MWH use among some women may have been a relatively
short distance between homes and health facilities making direct access to the facility possible. Travel
time and distance have been reported to be inversely correlated with MWH use.(23,52) Almost half of
the women in endline who had not used an MWH said they lived close to the facility. Almost three-
quarters of women reported living within 30 minutes of a health facility which could possibly make
MWHs as a solution to physical inaccessibility unnecessary for them. Despite this, distance as a barrier
to delivering at a health facility persists as a reason for delivering at home. There is, therefore, a need
to establish how far from health facilities women need to reside for MWHs to be most beneficial to

them to better gauge unmet need.

7.2.5.1. Strengths and limitations

One of the main strengths of the trial and intervention design were that they adopted a pragmatic
approach to reflect conditions in which interventions were intended for use outside of a research setting.
(53) Using an “integrative ecological paradigm” recognizes that community interventions are a part of
“larger complex systems” and can “disrupt or enhance existing community resources”’; they generally
aim to expand local capacity.(54) Intervention design in this trial focused on improving existing MWHs
without diminishing established community contributions. Engaging HEWs as co-facilitators for leader
training built on their roles as community leaders, critical links between the community and the health
system and trusted sources of information.(34,55) Indeed, empowering religious leaders and WDA
members to design engagement activities leveraged their influence within the communities while
reinforcing their leadership roles. Partnering with Jimma Zone administration led to interventions
designed not only to incorporate end-user preferences but also included improvements that were aligned

with what policymakers expected could be feasibly scaled.
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The improvement in outcomes across all arms including usual care made it difficult to detect
an improvement due to the interventions, compounded by the fact that the difference was smaller than
anticipated. Without examination of process data generated through qualitative work and project
monitoring, it is difficult to assess the extent of intervention delivery. A limitation in this paper,
therefore, is the inability to distinguish between small effect due to implementation issues resulting in
lower intervention exposure and an ineffective intervention. While the security situation reduced the
team’s ability to conduct all planned monitoring visits, the available data will be analysed separately to
assess the range of activities conducted by trained local leaders to understand why the training-only arm
had an unexpectedly higher effect that the combined intervention. Both monitoring and qualitative data
sources will also be useful in uncovering any co-interventions that may have occurred and diminished
the intervention’s effects as well as shed light on contextual factors that could explain the patterns in
MWH use and institutional births observed between PHCUs. It will be interesting to see if increases in
institutional births in PHCUs with declines in MWH use were as a result of locally created solutions
that improved access to delivery care but did not require women to be absent from their homes a few

weeks before delivery.

A second important limitation was the relatively short duration of intervention exposure that
may have been insufficient enough to observe any significant changes in the communities and in
women’s behaviours. Complex interventions, that do not necessarily exhibit linear causality from input
to outcome and engage “active agents” with adaptable behaviours, often require several years of
implementation time.(56) In fact, a review on evaluating the effectiveness of behaviour change

techniques described trial timescales as typically being at least three years long.(57)

Finally, if a specific distance cut-off had been included in the participant eligibility criteria, it
may have focused the evaluation on women who may be experiencing geographical barriers. However,
the distance relevant to this setting has yet to be established given the large proportion of households

located within an hour of a health facility.

7.2.6. Conclusions

While only a small effect on institutional births was found from introducing upgraded MWHs
and training local leaders, the trial findings point to the importance of integrating engagement of
communities and health workers along with quality improvements to MWHs. Without improved
community awareness and support for MWHs and the presence of effective referral mechanisms to link
women to these services, quality improvements may be insufficient to improve utilization rates and

ultimately increase institutional births. Moreover, though flexibility in intervention activities is
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important for tailoring solutions to local circumstances, consistent supportive supervision may be

needed to encourage successful delivery of interventions.

7.2.7. List of abbreviations

ANC: Antenatal care

BEmOC: Basic emergency obstetric care
CIL: Confidence interval

HEW: Health extension worker

ICC: Intracluster correlation coefficient
JZHO: Jimma Zone Health Office
MWH: Maternity waiting home

OR: Odds ratio

PHCU: Primary health care unit

PNC: Postnatal care

WDA: Women’s Development Army
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7.2.10. Supplementary material included with published paper

Evaluation of Interventions to Promote Safe Motherhood in Jimma Zone, Ethiopia
QUESTIONNAIRE FOR INDEX WOMAN

INTERVIEWER: Complete this section before approaching household ‘

USE ETHIOPIAN CALENDAR

CP1 Interview date |:| D / |:| D / D D |:| D gz:.viy phase
D D M M Y Y Y Y
|:| l:l CP3 7-DIGITS
CcP2 Interviewer ID Screening
D HiEEEEE.
e CP5
cpa Woman'’s first Woman’s last
name name
CP17  District 'O Gomma 2O Seka Chekorsa 30O Kersa
ENTER PHCU WHERE TEAM IS
GOMMA SEKA CHEKORSA KERSA
10 Beshasha 1O Bake Gudo 1O Adere Dika
20 Chami Chago 20 Buyo Kechema 20O Bala Wajo
_ 30 Choche 30 Detu Kersu 30 Bulbul
CP20 Survey site 40 Dhayi Kechene 4O Geta Bake *O Kusaye Beru
(PHCU) 50 Gembe >0 Lilu Omoti >O Kara Gora
80O Kedemasa 50 Seka 5O Kellacha
’O Limu Shayi ’O Setemma ’O Serbo
80 Omo Gurude 80 Wokito
%O Yachi
SEKA CHEKORSA
O Kusaro O 1lke Tunjo O Siba Qagee
O Buyo Qacamaa O Wokito Medaaluu O Budo Keraa
O Andode Allaggee O Xeebo Waacho O llke Togobee
O Gibe Bosoo O Deto Qarssu O Bake Gudo
Kebele of O Meexii O BidaruTuulii O Atro Sufaa
residence O Ushane Koche O Ushane Buyo O Dimtu Shekota
O Gura Ula’ukke O Qoraa Waacoo O Gaxa Bakke
O Shashamanne O MetiUshaane O GeppaSadan
O Magala Saqgaa O Gudoo Daakaa O Sakala Genefoo
O DaboYaya O Komo Haarri O Sogido
CP6 O D/Gibee O Lili Ca’aa O Sentema Goroo
O B/Rogee O Nasee O Geshe Lucine
GOMMA
O Beshasha O Bulado Choche O Gomma?2
O Boredinsira O Koye Sejja O Gembe
O Keda maye O Limu Shaye O Omo Gobu
O Omo Funtule O Limu Sapha O Belfo Konche
O Kotta O Keta Bero O Keso Hiti
O Kedemasa O Acha Afeta O Yachi
O Getabore O MetiKoticha O Kilole
O Tesso Sadecha O Dedo Ureche
GOMMA continued O Dedessa O GoggaKamise
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O Barsoma O Gommal O Dhayi kechene
O Elbu O Choche O cChamiChago
O Dalecho O Choche Lemmi O Jimate Deru
O Chedero Suse O Dinu O Odo Adami
O Bulbulo O Gabene Abo
O Omo Gurude
O Omo Beko
KERSA O Ankeso O BusaBechane
O Awaye Sebu O Gunju O Kersasume
O Babo O Kombolcha O Bala wajo
O Tikur Balto O Merewa O Dogoso

CP6 Kebele of O Tikur Abulo O Kojja Mujja O Osso

cont residence O Girma O Bulbul O Siba

" (continued) O Serbo O Gello O Sinkulle

O ToliKersu O Kitimbile O Kara Gora
O Adere Dika O wadiko O Shewa Totoba
O Folla Gubeta O Kusaye Beru O Gora Seriti
O Mara Kebericho O Kellacha

INTERVIEWER: Introduce yourself and follow consent procedures before enrolling woman ‘

INTERVIEWER: ask woman if she gave birth to a child, had a stillbirth or
miscarriage/abortion during the past 12 months.

N I O O I

CNST1 Woman eligible?
'O Yes
%O No SKIP TO END (Report to supervisor)
crs 10 Yes °O No SKIP TO END. Fill REFUSAL form
obtained?
. 6-DIGITS
CP10 H hold | - cP9
P10 Wowehddl® M idewemenin [JJ1
cp11  lswoman'sname i yeq skipTO CP12 %0 No
correct?
) CP11b
Woman’s correct ,
CPl1la Woman'’s correct
first name 6 PR
e £ CP13
CP12 Husband’s first Husband’s last
name D
Latitude Longitude
CcP7 Household GPS

N I O I I
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GOMMA SEKA CHEKORSA KERSA
1O Beshasha 1O Bake Gudo 1O Adere Dika
20 Chami Chago 20 Buyo Kechema 20O Bala Wajo
30 Choche 30 Dabo Yaya 30 Bulbul
Name of health 40O Dhayi Kechene 40 Detu Kersu 40 Kusaye Beru
CP18 centre woman 50O Gembe 50O Geta Bake 50 Kara Gora
attends 50 Kedemasa 50 Lilu Omoti 60 Kellacha
7O Limu Shayi 70O Seka 70 Serbo
80 Meti Koticha 80 Setemma
°0O Omo Gurude %O Wokito
100 Yachi
P19 Husband present 10 Yes °0 No
for interview

Adapted from: Demographic and Health Surveys, JHPIEGO Birth preparedness/complication readiness tools for MNH & EQ-5D-3L Health Questionnaire Euro

Qol Group 2009 (UK)

SECTION 1: [DEM] SOCIODEMOGRAPHIC INFORMATION

Good morning/afternoon. My name is

. Thank you for taking the time to speak with me. |

would like to start by asking you some general questions about yourself and your family.

DEML1 Do you know the year and month . .
a.
you were born in? O Yes O No SKIP TO DEM3
What year were you born in? I:‘ |:| I:‘ |:|
DEM1. INTERVIEWER: Use the Calendar of Y Y Y Y
events if needed. Record answers in
Ethiopian calendar.
What month were you born in?
y [ ][] skipT0 DEMS if complete
DEM2. M M
INTERVIEWER: Record answers in
Ethiopian calendar. %0 Do not know
If year of birth not known
DEMS3.
What is your age? |:| |:| years
DEMS5. Have you ever attended school? 10 Yes °0 No SKIP TO DEM7
°0O None 50 Grade 6 120 Grade 12
10 Grade 1 ’0 Grade 7 O Higher
DEM6 What is the highest level of 20 Grade 2 80 Grade 8 80 Other (specify)
| education you have completed? 30 Grade 3 %0 Grade 9
*0 Grade 4 %0 Grade 10
0 Grade 5 10 Grade 11
Now I'd like you to read these four
sentences to me. °0O Cannot read at all
INTERVIEWER Show literacy card in | 1O Able to read some parts of the sentences
DEM?7. preferred language to respondent. | >O Able to read all four sentences in full
30 Visually impaired literate
Probe: Can you read any part of 40 Visually impaired non-literate
these sentences to me?
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T ]Housewife 9 ] Private g ] Daily labourer
I ]Student organization 83 ] Other
] Farmer employee speci
DEMS. What work do you mainly do? B ploy ) (specify)
4] Trader T] Domestic
] Government worker
employee
Have you worked in the last 12 1 o
DEMO. O Yes O No
months?
10 Never married 40 Separated
, . SKIP TO DEM18 50 Widowed
DEM10. | What is your marital status?

20 Married
30 Divorced

SKIP TO DEM18
80 Other (specify)

INTERVIEWER: Ask questions about husband if NOT PRESENT to be interviewed (see response in CP19)

DEM11 | Do you know the year and month your o
. 10 Yes O No SKIP TO DEM13
a husband was born in?
What year was your husband born in?
DEM11. o
INTERVIEWER: Record answers in Ethiopian Y Y Y Y
calendar.
What month was your husband born in? D |:|
DEM12. , .. M M
INTERVIEWER: Record answers in Ethiopian
calendar. %0 Do not know
If year of birth not known
DEM13. I:‘ |:| years %0 Do not know
How old is your husband?
T ]Student 5] Private organization
What kind of work does your husband mainly | 7] Farmer employee
DEM14. | do? 3] Trader 9] Domestic worker
4] Government 1] Daily labourer
employee 83 ] Other (specify)
Has your husband worked in the last 12 L
DEM15. O Yes %0 No %0 Do not know
months?
. %0 No SKIPTO %0 Do not know
DEM16. | Has your husband ever attended school? O Yes DEM1S SKIP TO DEM18
°0O None °0 Grade 9
10 Grade 1 0 Grade 10
20 Grade 2 10 Grade 11
30 Grade 3 120 Grade 12
What is the highest level of education your .
DEM17. 40 Grade 4 0O Higher
husband has completed? 50 Grade 5 %0 Do not Know
60 Grade 6 80 Other (specify)
'O Grade 7
80 Grade 8
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DEM18.

How many individuals are part of your
household?

(i.e usually stay together and have shared
arrangements for eating, cooking and pool
their money together)

INTERVIEWER: DO NOT FORGET TO INCLUDE ALL
CHILDREN

LI

DEM19.

Of these, how many household members are
adults (18 years or above)?

10

DEM20.

How many of the adults in the household
have jobs or are earning money through
work or trade?

LI

SECTION 2: [IDM] INFORMATION SOURCES & HEALTH-RELATED DECISION MAKING

I would now like to ask you some questions about your sources of information and how decisions are made in your

household.

IDM1.

How often do you read a newspaper or
magazine - not at all, at least once a week

10 At leastonce a 20 More than

What were your main sources of
advice/information about where to deliver
your last child?

Probe: Any other place?

°0O Not at all
or more than once a week? week once a week
IDM2. How often do you listen to the radio - not 20 More than
10 At least once a
at all, at least once a week or more than °0O Not at all once a week
week
once a week?
IDM3. How often do you watch television - not 20 More than
10 At least once a
at all, at least once a week or more than °0 Not at all once a week
week
once a week?
IDM4. Do you own a mobile phone? 10 Yes %0 No
IDM5. "] Newspaper/Magazine 8] Other (Specify)
Where do you usually get health T JRadio
information from? J ] Television
4] Nurse/doctor
Probe: Any other place? ] Health extension worker
g ]Husband
] Relative
4 ] Friends/neighbours
9 ] Traditional birth
attendant
19 ] Health Development
Army member
IDM6. ] Newspaper/Magazine 8] Other (Specify)

7] Radio

] Television

4] Nurse/doctor

] Health extension worker
g ]Husband

T]Relative
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g ] Friends/neighbours

9 ] Traditional birth
attendant

19 ] Health Development
Army member

IDM?7. Has a health extension worker (HEW) ever
visited your home? 'O Yes °0 No SKIP TO IDM11
IDMS8. %0 Less than once a month
How often does the HEW visit your home? 1012 t!mes a month
20 3-4 times a month (or every week)
30 5 or more times a month
IDMO.
Does the HEW provide health information | |
. .. O Yes %0 No SKIP TO IDM11
during her visits?
IDM10. 1] Antenatal care at health facilities
] Care during pregnancy (diet, hygiene, rest,
vaccinations, etc)
. . 3] Danger signs during pregnancy
What information does the HEW share Birth/safe deli ann
with you during her visits to your home? TBirth/sa .e € |ver.y planning
5] Danger signs during labour
¥ Postpartumd igns i th
INTERVIEWER: Do not read out. Select all L] Postpar L_Jm 'anger SIgns Ih mother
that apply ] Danger signs in newborn
i 8] Newborn care — feeding, immunizations, cord care,etc
8] Other (Speci,
Probe: Anything else? H er (Specify)
IDM11. | Did the HEW visit you after you delivered
your last child? 10 Yes %0 No SKIP TO IDM13
IDM12. | How many times did the HEW visit you in
the 6 weeks (42 days) after you had given
birth to your last child?
%0 Do not recall
INTERVIEWER: Double check your numbers
to ensure that they make sense.
IDM13. | In the last 12 months, have you or anyone
in your family participated in or joined a
programme that promotes antenatal care,
delivery at health facilities or after birth 10 Yes °0 No SKIP TO IDM25

care for mother and baby at health
facilities?
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IDM24 | What programs have you or your family
participated in, in the last 12 months?
IDM25 | Have you been interviewed before for the
IMCHA study like we are doing today?
INTERVIEWER: You can remind the
participant what this study is about and
that researchers from Jimma University 'O Yes °0 No
and Ottawa University in Canada are
conducting the study and visited the
districts between October 2016 and
January 2017.
IDM14. 10 Self 80 Other (Specify)
20 Husband
. 30 Jointly with husband
Who usually decides how the money you 40 Mother
earn will be used? s
O Father
50 Mother-in-law
’0 Father-in-law
3 -
IDMI5. INTERVIEWER: Skip if woman not married. ;g SHeuh;band "0 Other (Specify)
Who usually decides how the money your 34%chi/llr;t:z:|th husband
husband earns will be used? 55 Father
60 Mother-in-law
70 Father-in-law
IDM16. 10 Self 80 Other (Specify)
20 Husband
Who usually makes decisions about health 34C;J(Iz/|lr;'c:zglth husband
care for yourself? 55 Father
50 Mother-in-law
’0O Father-in-law
IDM17. 10 Self 80 Other (Specify)
20 Husband

Who usually makes decisions about health
care for your children?

30 Jointly with husband
*0 Mother

>0 Father

60 Mother-in-law

70 Father-in-law
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development army?

IDM18. 10 Self 80 Other (Specify)
20 Husband
Who usually decides whether or not you 30 Jointly with husband
will use family planning or birth spacing 40 Mother
methods? >0 Father
60 Mother-in-law
'O Father-in-law
IDM19. 10 Self 80 Other (Specify)
20 Husband
Who made the final decision about where 340 Jointly with husband
you would give birth to your last child? O Mother
>0 Father
®0 Mother-in-law
’0 Father-in-law
IDM20. 10 Self 80 Other (Specify)
20 Husband
Who usually decides whether you can 30 Jointly with husband
leave the house to visit family/friends, go 40 Mother
out shopping, etc? >0 Father
60 Mother-in-law
'O Father-in-law
IDM21. | Are you a member of any social group,
organization or association?
10 Yes %0 No SKIP TO REP1
For example, Women’s Development
Army, or iddir, etc?
IDM22. 1] Farmers’ group ] Community
I 1Women’s group Conversation
What group are you a member of? ¥ ]Youth group ] NGO-led group
4] Kebele committee 8] Health Development
INTERVIEWER: Select all that apply ] Credit/savings group like ~ Army
iddir, ekub 8] Other (Specify)
IDM23. | Are you a leader of the women’s health 1 0
O Yes O No

SECTION 3: [REP] REPRODUCTIVE HISTORY OF INDEX WOMAN

I’d now like to ask you some questions about any pregnancies and births you have had during your life.

REP1.

How old were you when you first got
married?

INTERVIEWER: If woman cannot

remember, ask how long she has been
married for and help her work out her age
when she first got married.

|:| I:' years
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How old were you when you first got
REP2. pregnant? |:| |:| years
How many times have you been pregnant
REP3. during your life? l:l |:|
INTERVIEWER: Check against total
REP6 How many livebirths have you ever had? I:' I:' pregnancies and other pregnancy
outcomes
How many times in your life have you had INTERVIEWER: Check against total
REP4 an induced abortion? |:| |:| pregnancies and other pregnancy
outcomes
How many times in your life have you had a INTERVIEWER: Check against total
REPS miscarriage? |:| |:| pregnancies and other pregnancy outcomes
How many times in your life have you had a INTERVIEWER: Check against total
REP7 stillborn child? D |:| pregnancies and other pregnancy outcomes

INTERVIEWER RESPONSE CHECK #1

Do total pregnancies match total pregnancy
outcomes?

Enter totals in columns to double check responses in
REP3-REP7

Total pregnancies (REP3)

Total livebirths (REP6)

Total abortions  (REP4)
Total miscarriages (REP5)
Total stillbirths ~ (REP7)

Total pregnancy outcomes

REP6check. Did the woman
ever have twins?

D D COPY FROM REP3

10
10

(1) copy FROM REP6
(2) copy FROM REP4
(3) copy FROM REPS
(4) copy FROM REP7

(1+2+3+4)

%0 No

o
<

NN
> O

REP8

How many children have you delivered at home?

REP9

How many children have you delivered at a health centre or hospital?

L] O
1] O

ambulance)?

REP10

on the way to the health centre

How many children have you delivered en route (ex: on the road, in the

INTERVIEWER: This is the number of deliveries that did not occur at the
respondent’s home or at the health facility but elsewhere. For example:

L0

INTERVIEWER RESPONSE CHECK #2

Do total births match total delivery sites reported?
INTERVIEWER: Enter totals in columns to double check
responses in REP8-REP10 against REP6-REP7

Total livebirths (REP6)

Total stillbirths (REP7)

Total births

Total home births (REP8)

I ) copy eromres
(1T (@) copy erom e
10T e

(1 (3) copy eromees
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Total facility births (REP9)

Total births en route
(REP10)

Total delivery sites

I:' |:| (4) copy FROM REP9
I:' |:| (5) copy FROM REP10
1]

(3+4+5)

Did your last pregnancy result in a

1O Live birth — full term

40 Miscarriage

REP14. 20 Live birth — preterm >0 Abortion
livebirth, stillbirth, miscarriage or abortion? L P
30 Still birth
Have you ever given birth to a premature
baby (i.e gave birth to a live baby before
REP15. v .g v 10 Yes %0 No
completing 37 weeks of pregnancy)?
REP16. | Did you plan your last pregnancy? 10 Yes %0 No
During your last pregnancy, did you
experience any serious health problems 1 0
REP17. O Yes O No SKIP TO REP22
related to the pregnancy?
1] Bleeding 4] Infection
]Severe headache 15 ] Mental health problems
3] Blurred vision (ex: depression)
4] Convulsions/fits 83| Other(Specify)
] Swollen face/hands
9 ] High fever
) ] Loss of
What SERIOUS health problems did you ) o
. . consciousness/fainting
experience during your last pregnancy? . o
REP18. 8] Breathing difficulty
9] Severe weakness
Select all that apply 10 .
[ ]Severe abdominal
pain
] More/less fetal
movement
1] Water breaks
without labour
3] Persistent vomiting
Did you get help/seek assistance for the 1 0
REP19. O Yes O No SKIP TO REP21
problem(s)?
ASK THIS QUESTION IF REP19=Yes 8 Other (Specify)
T JHusband
Then GO TO REP22 , _ _
[ ] Family/relative
3] Friends/neighbours
REP20. L /neig

Where did you get help from?

Select all that apply

4] Health extension
worker
] Doctor/nurse
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g ] Traditional birth
attendant (TBA)

T ]Health Development
Army

ASK THIS QUESTION IF REP19=No
Then GO TO REP22

7] Didn’t think it was
necessary

T JHusband/family didn’t

¥ JFelt better
4T Health post usually
closed

think it was necessary 8| Other (Specify)
What was the reason for not seeking 3] Facility too far
assistance for the problem (s)? 4] No transport
Select all that apply ] No childcare
REP21. § ] Too expensive
] Poor quality services
8 ] Used home remedy
9] Didn’t know where to
go
] Had no time
U Long wait times
2 Inconvenient hours
Did you suffer from any of these conditions | I ]No ] Malaria
during your last pregnancy? T ] High blood pressure ] Other infection
REP22. 1] Diabetes
INTERVIEWER: Read out all the health I JHIV
conditions listed.
Have you experienced any health problems
REPZ3. reIat.ed to pregnanc-:y during your other 16 Yes %0 No SKIP TO HSU1
previous pregnancies?
T Bleeding 3] Persistent vomiting
] Severe headache 1] Infection
3] Blurred vision 15 ] Mental health problems
4] Convulsions/fits (ex: depression)
]Swollen face/hands 83| Other(Specify)
9 ] High fever
What health problems did you experience ] Loss of
REP24. during your other previous pregnancies? consciousness/fainting

INTERVIEWER: Select all that apply

9] Breathing difficulty
9] Severe weakness
9] Severe abdominal
pain

] More/less fetal
movement

1] Water breaks
without labour
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SECTION 4: [HSU] MATERNAL HEALTH CARE UTILIZATION

I would now like to ask you some questions about health services that you may have used during your last pregnancy,

during your delivery of your last child and after delivery.

4.1 Antenatal care

HSU1. | Have you ever received antenatal care for | O Yes %0 No SKIP TO HSU3
any of your previous pregnancies?
T ] Health post
Where did you usually receive antenatal T Health centre
care during your previous pregnancies? ] Maternity waiting home
4] Hospital
HSU2. Select all that apply 8] Other (Specify)
INTERVIEWER: Select the place woman
went most often for ANC care. Enter all
sites mentioned in “Other” if it is not clear
which site was used most often.
HSU3. | Did you see anyone for antenatal care 10 Yes SKIP TO HSU5 %0 No
during your last pregnancy?
SKIP TO HSU16 WHEN COMPLETE 1] Didn’t think it was B Felt better
necessary 14 Health post usually
T JHusband/family didn’t  closed
What was the reason for not getting think it was necessary 8] Other (Specify)
antenatal care during your last ¥ ] Facility too far
pregnancy? “TJNo transport
] No childcare
HSU4. ¢ ] Too expensive
] Poor quality services
g ] Used home remedy
9] Didn’t know where to
go
9] Had no time
" Long wait times
2 Inconvenient hours
SKIP IF HSU3=NO
HSUS. HO\.N' many times did you visit‘the health |:| |:| % Do not remember
facility for antenatal care during your last
pregnancy?
SKIP IF HSU3=NO
During your last pregnancy, how many
HSU6. | months pregnant were you when you |:| |:| months %0 Do not remember
went for your FIRST antenatal care visit at
the health facility?
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SKIP IF HSU3=NO

HSU7. | How many months pregnant were you I:' I:' months %0 Do not remember
when you LAST received antenatal care
for your last pregnancy?
SKIP IF HSU3=NO 10 Own home 80 Other (Specify)
20 Someone’s home
Where did you mainly receive antenatal 30 Government hospital
care from during your last pregnancy? 40 Government health centre
HSUS. >0 Government health post
INTERVIEWER: Select the place woman 60 Private hospital
went most often for ANC care. Enter all 70 Private clinic
sites mentioned in “Other” if it is not clear
which site was used most often.
SKIP IF HSU3=NO
) ) . o %0 Do not
Did you receive counselling as part of the | | O No SKIP TO
HSU12. .. . O Yes remember SKIP
antenatal care visit during your last HSU16
TO HSU16
pregnancy?
1] Antenatal care at 9] Newborn care —
health facilities feeding, immunizations
] Care during pregnancy %] Other (Specify)
(diet, hygiene, rest,
SKIP IF HSU3=NO vaccinations, etc)
31 Danger signs during
Can you tell me what information you pregnancy
HSU13 were provided with during the counselling | 4] Birth/safe delivery
"| session? planning
] MWH services
Do not prompt. ¢ ] Danger signs during
Select all that apply labour
] Postpartum danger
signs in mother
¥ Danger signs in
newborn
SKIP IF HSU3=NO o8
0 O Do not
1 O No SKIPTO
HSU14.| O Yes remember SKIP
Did the health worker recommend where HSU16
. . TO HSU16
you should consider delivering your baby?
SKIP IF HSU3=NO 10 Health post 80 Other (Specify)
20 Health centre
30 Hospital
HSU15. ,
Where did the health worker recommend | O Home

you should deliver your baby?

%0 Do not remember
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4.2 Intrapartum care

10 Own home 80 Other (Speci,
Where have you usually given birth to , (Specify)
i . 20 Someone else’s home (ex:
your children in the past? i
relative, TBA)
30 Government hospital
HSU16. | INTERVIEWER: Select the place where
L . 40 Government health centre
most deliveries occurred. Enter all sites
. ) o 50 Government health post
mentioned in “Other” if it is not clear ] )
) ) 60 Private hospital
which site was used most often. . o
7O Private clinic
SKIP to WDK1 IF REP14=miscarriage or | 'O Own home SKIP TO HSU19 80 Other (Specify)
abortion 20 Someone else’s home (ex:
relative, TBA)
HSU17 Where did you give birth to your last 30 Government hospital
" | child? 40 Government health centre
50 Government health post
60 Private hospital
70 Private clinic
10 By foot 80 Other (Specify)
20 By taxi
30 Bajaj (motorbike rickshaw)
40 Local stretcher
How did you reach the place where you | .
HSU18. ) . O Ambulance
gave birth to your last child? .
O By horse/mule
’0 By bicycle
SKIP TO HSU20 IF HSU17=hospital, 1] Didn’t think it was
health centre or clinic necessary 15 ]Not comfortable
1 Husband/family didn’t receiving services from
think it was necessary male health care workers
INTERVIEWER: Ask only if respondent ¥ ] Facility too far 1] Preferred birthing
did NOT deliver at a health facility 41 No transport position not allowed at
[ 1No childcare health facility
What were the reasons why you did not | § ] Too expensive 83| Other (Specify)
give birth to your last child at a health T Poor quality services
HSU19. facility? 4 ] Unexpected/short
labour
Select all that apply 9] Didn’t know where to
go
) Had no time
1™ No privacy
2 Inconvenient hours
3] Fear of procedures
W ]Wanted family present
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HSU20.

Did you plan to give birth to your last
child at this place?

10 Yes

%0 No

HSU21.

Prior to the delivery of your last child
did you or your family make ANY
arrangements for the birth of the child?

10 Yes

%0 No SKIP TO HSU47

HSU22,

What did you do? Did you.......

INTERVIEWER: Read out options and
select all that apply

] Save money for
delivery?

] Organize transport to
delivery location?

] Identify skilled delivery
attendant?

] Get an MWH referral?
] ldentify blood donor?
] ldentify someone to
look after your home?
] Familiarize yourself
with your estimated
delivery date?

8] Identify a birth
companion?

9 ]Identify a health facility
to go to in case of
emergency?

8] Other (Specify)

HSU47

Prior to the delivery of your last child
did you make a plan for an emergency
or complication during pregnancy?

10 Yes

%0 No SKIP TO HSU23

HSU48

What did you do? Did you.....

INTERVIEWER: Read out options and
select all that apply

1] Save money for an
emergency?

Identify someone to
look after your home
during the emergency?

¥ ]ldentify a health facility
to go to in case of
emergency?

4] Organize transport to a
health facility in case
emergency?

8 Other (Specify)

HSU23.

Who assisted with the delivery of your
last child?

INTERVIEWER: Do NOT prompt. Select
all that apply

T ] Husband

1] Family/relatives

I JFriends/neighbours
4] Health extension
worker

] Doctor/nurse

8] Traditional birth
attendant

T]Health Development
Army member

80 Other (Specify)
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During the delivery of your last child,
HSU24. | did you experience any serious health 1o Yes °0 No SKIP TO HSU26
problems related to BIRTH?

] Bleeding %0 Don’t know
1] Severe headache 83| Other(Specify)
What serious health problems did you 3] Blurred vision

experience during the DELIVERY of your | 4] Convulsions/fits

LAST child? ] High fever

] Loss of

INTERVIEWER: Do NOT prompt. Select | consciousness/fainting

all that apply ] Labour >12 hours

g ] Placenta not delivered

HSU25.

30min after delivery

10 Caesarean section 30 Vaginal delivery
(belly cut open and baby taken 80 Other (Specify)
HSU26. | How was your last child delivered? out)

20 Forceps/vacuum

extraction

4.3 Postpartum care
FOR WOMEN WHO HAD A LIVEBIRTH OR STILLBIRTH

Now I’d like to ask you some questions about after you gave birth to your last child

After you gave birth to your LAST child, did
Hsu27 | someone check on your health? 10 Yes °0 No SKIP TO HSU31

For example, someone examining you or
asking you questions about your health?

|:| |:| minutes |:| |:| weeks

HSU28 | How long after delivery did the first check |:| |:| hours |:| |:| months
take place?
|:| |:| days °0 Do not remember
10 Doctor >0 HEW
20 Nurse/midwife 80 Other (Specify)
30 TBA

HSU29 | Who checked on your health at that time? ) )
40 Relative/friend

10 Own home 60 Private hospital

20 Someone else’s 60 Private clinic

home (ex: relative, TBA) 880 Other (Specify)
Where did this first check-up take place? 30 Government hospital

HSU30
40 Government health

centre
50 Government health
post
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During the 6 weeks after the birth of your
LAST baby, did you experience any serious

HSU31 . 1O Yes %O No SKIP TO HSU35
health problems related to the birth?
1 ]Bleeding 9] Foul smelling
1 ]Severe headache vaginal discharge
] Blurred vision W ] Inability to control
What problems did you experience? 4] Convulsions/fits urine/stool
HSU32 9 _]Swollen face/hands  ®3 ] Other (Specify)
INTERVIEWER: Do NOT prompt. Select all 9 ] High fever
that apply. T ] Loss of
consciousness/fainting
§ ] Breathing difficulty
9 _]Severe weakness
1O Yes
Did you get help/seek assistance for the ) o
. . %O No SKIP TO HSU35 if REP14=livebirth
HSU33 | serious health problem(s) you experienced ) .
) . SKIP to HSU27B if REP14=abortion or
during the 6 weeks after the birth of your ) ]
i miscarriage
LAST child?
1 JHusband T ]Health
1 ] Family/relative Development Army
] Friends/neighbours %3 ] Other (Specify)
Where did you get help from? Health extension
HSU34 you get help ‘]

INTERVIEWER: Select all that apply

worker

3] Doctor/nurse

9 ] Traditional birth
attendant (TBA)

FOR WOMEN WHO HAD A LIVEBIRTH onLy

SKIP TO MWAL1 IF REP14=miscarriage,
abortion or stillbirth
Did anyone check on your baby’s health?

HSU35 o 1O Yes %O No SKIP TO HSU40
For example, look at the cord to see if it was
ok?
|:| I:‘ inut |:| |:| weeks
I fter delivery did the first check on mindtes |:| |:|
How long a
HSU36 & |:| I:' hours months

your baby take place?

I:' I:' days

%0 Do not remember
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HSU37

Who checked on the baby’s health at that
time?

10 Doctor

20 Nurse/midwife
30 TBA

40 Relative/friend
>0 HEW

80 Other (Specify)

HSU38

Where did this first check on the baby’s
health take place?

10 Own home

20 Someone else’s
home (ex: relative, TBA)
30 Government hospital
40 Government health
centre

50 Government health
post

60 Private hospital
60 Private clinic
80 Other (Specify)

HSU40

During the first 28 days after birth, did the
baby experience any serious health
problems?

10 Yes

%0 No SKIP TO MWA1

HSU41

What serious health problems did the baby
experience during the first 28 days after
birth?

] Difficulty/fast
breathing

T Yellow skin/eyes
] Poor feeding

4] Pus/blood around
cord

] Very small baby

9 ] Lesions or blisters
] Convulsions (fits)
8 | Loss of
consciousness/weak
9] Red/swollen eyes
with pus

19 ] Cold to touch

] Vomiting/diarrhoea
1] Fever

83| Other(Specify)

HSU42

Did you get help/seek assistance for the
baby's serious health problem(s)?

10 Yes

%0 No SKIP TO MWA1

HSU43

Where did you get help from for the baby’s
health problems?
Select all that apply

T ] Husband

] Relative

] Friends/neighbours
CJHEW

] Doctor/Nurse

8 ] Traditional birth
attendant

8 Other (Specify)
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FOR WOMEN WHO HAD A MISCARRIAGE OR ABORTION

Now I’d like to ask you some questions about the care you received after your last pregnancy ended

After your LAST pregnancy ended, did
someone check on your health?

apply.

consciousness/fainting
] Breathing difficulty
9 ]Severe weakness

HSU27B 'O Yes °0 No SKIP TO HSU31B
For example, someone examining you or
asking you questions about your health?
|:| l:' minutes |:| |:| weeks
HSU28C | How long after the LAST pregnancy ended did |:| I:' hours |:| |:| months
i ?
the first check take place? |:| D days 6 Do not remember
10 Doctor s
) 20 Nurse/midwife O HEW .
HSU29 | Who checked on your health at that time? 20 TBA 80 Other (Specify)
40 Relative/friend
'O Own home 80 Other (Specify)
20 Someone else’s
home (ex: relative, TBA)
30 Government hospital
HSU30 | Where did this first check-up take place? ‘0 Government health
centre
5O Government health
post
60 Private hospital
70 Private clinic
During the 6 weeks after your LAST
pregnancy ended, did you experience any
HSU31B | serious health problems related to the 1O Yes °O No SKIP TO MWA1
pregnancy?
" ]Bleeding 190" ] Foul smelling
1 ]Severe headache vaginal discharge
3]Blurred vision Y 1Inability to control
4] Convulsions/fits urine/stool
What problems did you experience? 3 _]Swollen face/hands % | Other(Specify)
HSU32B 9 ] High fever
INTERVIEWER: Do NOT prompt. Select all that | "] Loss of
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Did you get help/seek assistance for the
serious health problem(s) you experienced

HSU33B ) 1O Yes 00O No SKIP TO MWA1
during the 6 weeks after your LAST pregnancy
ended?
1 JHusband T _]Health
I ] Family/relative Development Army

] Friends/neighbours % ] Other (Specify)
4] Health extension

worker

] Doctor/nurse

9] Traditional birth

attendant (TBA)

Where did you get help from?
HSU34B
INTERVIEWER: Select all that apply

SECTION 5: [MWA] MATERNITY WAITING HOMES
I would like to now ask you some questions about maternity waiting homes

10 Yes
%0 No
MWAL Have you heard of a maternity waiting INTERVIEWER: Explain a maternity waiting home is
home? a temporary place for pregnant women to stay
close to the health centre before delivery for free if
she lives far away or has health problems
Do you have a maternity waiting home inor | 0 %0 Do not
MWA2. O Yes O No
near your kebele? know
Facilities/amenities 8] Other (Specify)

1] Beds for sleeping
] Cooking facilities
] Food and drinks
] Toilet/latrine

5 ]Bathrooms

9 ] Electricity

1] Clean water

What sort of services are offered/facilities
available at maternity waiting homes?

MWAS3. PROBE: Any other? ]
Services

8] Check up by
nurse/midwife

9] Visits by HEWs
Other

9] Family visits allowed
1] Coffee ceremony

Select all that apply
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What services and facilities do you think are

Facilities/amenities 8] Other (Specify)
1] Beds for sleeping

] Cooking facilities

3] Food and drinks

] Toilet/latrine

s ]Bathrooms

] Electricity

MWA20 | important to be available to mothers who 7] Clean water
stay at maternity waiting homes? Services
8] Check up by
nurse/midwife
9] Visits by HEWs
Other
9] Family visits allowed
1] Coffee ceremony
]None
1 Quick access to doctors/nurses
] Chance for mothers to rest
3] No need to organize emergency transport for
delivery
) ) ) %0 Do not know
What benefits do you think maternity .
MWAA4. - 8] Other (Specify)
waiting homes offer?
Do you know of anyone in your
MWAS. | family/neighbourhood who has used a 10 Yes %0 No
maternity waiting home?
Have you ever visited someone at a
MWAS6. i o 10 Yes %0 No
maternity waiting home?
Have you ever used a maternity waiting
MWA?7. 10 Yes SKIP TO MWH18 %0 No
home yourself?
71 Did not know about maternity waiting homes
] Do not see any benefit of staying at maternity
waiting homes
MWAL7. What are the reasons for never having used | 3] Was not sure when to go to the maternity

a maternity waiting home?

waiting home / was not sure of delivery date

4] Did not plan for delivery

5] Did not want to give birth at the health centre
9] Live close to health facility where | can deliver
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] Too costly to get to maternity waiting homes
9] Poor services — no food, etc

9 ] Have no childcare

1] Husband/family did not want me to stay there
1] Did not get a referral

1] Have heard of negative experiences from
women who have stayed there before

3] There was no one to take me to the maternity
waiting home

14771 did not have family/friends available to look
after me at the maternity waiting home

1 Inadequate sleeping arrangements ex: no
blankets

18] Health centre staff do not look after women/
check on them

YT No toilets

18] No bathrooms/bathing areas

¥ Inadequate lighting / no power sources

2 Family is not allowed to stay with me

2] No food served or adequate kitchen facilities
2] No clean water available

23] No entertainment/activities available

2] Did not have a positive experience during
previous stay

8] Other (Specify)

Did you use a maternity waiting home

MWA18. . 10 Yes SKIP TO MWAS %0 No
during your last pregnancy?
1 Did not know about maternity waiting homes
] Do not see any benefit of staying at maternity
waiting homes
3] Was not sure when to go to the maternity
What were the reasons for not using a waiting home / was not sure of delivery date
maternity waiting home during your last 4] Did not plan for delivery
MWA19. | pregnancy? 5] Did not want to give birth at the health centre

INTERVIEWER: Do NOT read out. Select all

that apply.

] Live close to health facility where | can deliver
T ]Too costly to get to maternity waiting homes
8] Poor services — no food, etc

9 ] Have no childcare

1] Husband/family did not want me to stay there
1] Did not get a referral
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1] Have heard of negative experiences from
women who have stayed there before

18] There was no one to take me to the maternity
waiting home

14771 did not have family/friends available to look
after me at the maternity waiting home
¥JInadequate sleeping arrangements ex: no
blankets

18] Health centre staff do not look after women/
check on them

Y No toilets

871 No bathrooms/bathing areas

¥ Inadequate lighting / no power sources

2 JFamily is not allowed to stay with me

2] No food served or adequate kitchen facilities
2] No clean water available

23] No entertainment/activities available

2] Did not have a positive experience during
previous stay

8] Other (Specify)

Were you referred to the maternity waiting | , o
MWAS. O Yes O No
home by a HEW or other health worker?

SKIP TO MWA15 IF MWA18=No T Referred by HEW

T JUsed MWH during previous pregnancy

¥ ] Live far away from facility

4] Expecting complications during delivery

] Not satisfied with TBA/ want to deliver at health

facility
Why did you decide to go to the maternity ¥ ]Needed rest
MWAO9. waiting home? [JHusband/family wanted me to
8] Other (Specify)

INTERVIWER: Do NOT read out. Select all
that apply.
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SKIP TO MWA15 IF MWA18=No

How close to your delivery date were you
when you went to the maternity waiting

MWA10. | home? l:l |:| days |:| |:| weeks
INTERVIEWER: Explain to woman that you
need to know how much time was left
before she gave birth.
SKIP TO MWA15 IF MWA18=No
MWALL. How long did you stay at the maternity |:| |:| days |:| |:| weeks
waiting home before delivery?
SKIP TO MWA15 IF MWA18=No
MWA12. How long did you stay at the maternity D |:| days D |:| weeks
waiting home after delivery?
SKIP TO MWA15 IF MWA18=No Facilities/amenities 8] Other (Specify)
1] Beds for sleeping
] Cooking facilities
What services were available to you during | ] Food and drinks
your stay at the maternity waiting home? T Toilet/latrine
5 ]Bathrooms
INTERVIEWER: Do NOT read out. Select all 9] Electricity
MWALS. that apply. ] C-Iean water
Services
8] Check up by
nurse/midwife
9] Visits by HEWs
Other
] Family visits allowed
™ Coffee ceremony
Would you recommend using a maternity
MWA15 | waiting home to your pregnant family 10 Yes SKIP TO WDK1 %0 No
and/or friends?
T Culturally appropriate to deliver at home
T JMWHs are expensive
3] No privacy/confidentiality at MWHs
4
Why would you NOT recommend the use of 4D TBAs are'close'zr than MWHs .
MWA16 | a maternity waiting home to your pregnant [] Poor services/inadequate supplies

family members or friends?

8] Other (Specify)
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SECTION 6: [WDK] DANGER SIGN KNOWLEDGE & PERCEPTIONS

I would now like to ask you some questions about pregnancy and childbirth in general.

Can women experience serious,

problems?

) ) %0 No SKIP TO 0 Do not know
WDK1. unexpected health problems during O Yes
WDK5 SKIP TO WDK5
pregnancy?
1] Bleeding 15 ] Mental health
I ]Severe headache problems (ex: depression)
3] Blurred vision 83| Other (Specify)
4] Convulsions/fits
] Swollen face/hands
o | High fever
What are some of the serious health 7D &
. [ Loss of
problems that can occur during ] o
, consciousness/fainting
regnancy:
WDK2. s g 8| Breathing difficulty
9] Severe weakness
INTERVIEWER: Do NOT prompt. Select 1o ] )
) [ ]Severe abdominal pain
all mentioned.
] More/less fetal
movement
1] Water breaks without
labour
3] Persistent vomiting
4] Infection
In your opinion could a pregnant
WDK3. woman die from this problem/any of 10 Yes %0 No %90 Do not know
these problems?
In your opinion could a pregnant
WDK4. | woman lose the baby from this 'O Yes °0 No *?0 Do not know
problem/any of these problems?
Can a woman experience serious health %0 No SKIP TO %0 Do not know
WDKS. ) o 10 Yes
problems during labour/childbirth? WDK9 SKIP TO WDK9
] Bleeding g ]Placenta not
What are some of the serious health 1] Severe headache delivered 30min after
problems that can occur during ] Blurred vision birth
WDK6 labour/childbirth? 4] Convulsions/fits %] Do not know
’ s ] High fever 8] Other (Specify)
INTERVIEWER: Do NOT prompt. Select | 9] Loss of
all mentioned. consciousness/fainting
7] Labour > 12 hours
In your opinion could a woman die
WDK7. from this problem/any of these 10 Yes %0 No %90 Do not know
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In your opinion could a woman lose her

WDK8. | paby from this problem/any of these 'O Yes %0 No *?0 Do not know
problems?

WDK. Can a woman experience serious health 10 Yes %0 No SKIP TO %0 Do not know
problems during the first 6 weeks after WDK12 SKIP TO WDK12
delivery?

1] Severe bleeding 83| Other(Specify)
]Severe headache
3] Blurred vision
4 .
What are some of the serious health Sg g\?vr(‘)\lllilril?ancse/hands
problems that can occur in the mother {7 High fever
during the first 6 weeks after delivery? | . )
WDK10. [] Loss of consciousness
8] Breathing difficulty
INTERVIEWER: Do NOT prompt. Select ] Severe weakness
all mentioned. 1977 Foul smelling vaginal
discharge
1] Inability to control
urine/stool
In your opinion could a woman die

WDK11. from this problem/any of these 10 Yes °0 No %0 Do not know
problems?

Can a baby experience serious health

WDK12. | Problems during the first 28 days of 10 Yes %0 No SKIP TO *?0 Do not know
life/after birth? ATT1 SKIP TO ATT1

] Difficulty/fast breathing 91 Red/swollen eyes
What are some of the serious health 2 Vellow skin/eyes with pus
problems that can occur in the baby {7 Poor feeding {7 Cold to touch
during the first 28 days of life/after 4] Pus/blood around cord 1]
WDK13. birth? SC]Very small baby Vomiting/diarrhoea
o] Lesions or blisters ] Fever
INTERVIEWER: Do NOT prompt. Select ] Convulsions (fits) s7] Other(Specify)
glientioned. 4] Loss of consciousness/weak
In your opinion could a baby die from %0 Do not
WDK14. | thjs problem/any of these problems? 'O Yes °0 No know
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SECTION 7: [ATT] ATTITUDES TOWARDS MATERNAL CARE SERVICES

Now | am going to read out a list of common opinions about pregnancy, delivery and the period after childbirth.

Please tell me if you agree, disagree or neither agree nor disagree with these statements. There is no right or wrong

answer. We are only interested in hearing your opinion about the situation in your kebele.

newborn for a check up

nor disagree

ATTL A woman should plan ahead of time where 10 Agree 20 Neither agree 36 D
. isagree
she will give birth to her baby nor disagree &
ATT2 Antenatal care visits at the health facility are | 'O Agree 20 Neither agree 30 D
. isagree
necessary for healthy pregnant women nor disagree &
ATT3 It is not necessary for a husband to 10 Agree 20 Neither agree 35 D
. isagree
accompany his wife to antenatal care visits nor disagree &
ATT4 Women who are healthy are not at risk for 1o Agree 20 Neither agree 35 D
. isagree
complications during delivery nor disagree &
When women do not go to a health facility to )
o . 10 Agree 20 Neither agree )
ATTS. give birth it is often because it is too ] 30 Disagree
. nor disagree
expensive
When women do not go to a health facility to | | 5 .
. . o L O Agree O Neither agree .
ATT6. give birth it is often because it is too difficult i 30 Disagree
to get there nor disagree
When women do not go to a health facility to | | 5 .
. T O Agree O Neither agree )
ATT7. give birth it is often because the staff do not di 30 Disagree
nor disagree
treat women respectfully &
It is not necessary for a husband to Ny 5 )
L. . O Agree O Neither agree .
ATTS. accompany his wife to the health facility di 30 Disagree
nor disagree
when she is giving birth. &
When women do not go to a health facility to | | 5 .
. . . . O Agree O Neither agree .
ATTO. give birth it is often because they are afraid of di 30 Disagree
nor disagree
receiving unwanted procedures g
When women do not go to a health facility to
ATT10 give birth it is often because it is 10 Agree 20 Neither agree 36 D
. isagree
unacceptable to be attended by male health nor disagree &
workers
Once a woman has had experience delivering | | , )
O Agree O Neither agree , .
ATT11. | a baby, she does not need to go to a health nor disagree O Disagree
rdi
facility to deliver any of her future babies &
A woman who has complications during 1 5 .
) . O Agree O Neither agree 3 .
ATT12. | delivery/labour has a better chance of survival di O Disagree
nor disagree
if doctors/nurses/midwives are present &
ATT1S A newborn is most vulnerable to death and 10 Agree 20 Neither agree 35 Db
. isagree
illness between birth and 28 days after birth nor disagree &
It is important for mothers who have recently | | 5 .
. . . - , . O Agree O Neither agree ,
ATT14. | given birth to visit a health facility with their O Disagree
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ATT15.

It is important to get babies vaccinated at the
health facility to protect them against
common illnesses and possible death

10 Agree 20 Neither agree
nor disagree

30 Disagree

SECTION 8: [PHF] PERCEPTIONS OF HEALTH FACILITIES

I would now like to ask you some questions about places where women give birth and receive care during

pregnancy
Can you tell me where a woman can | 1 ] Hospital
go to give birth to a baby with the I ] Health centre
assistance from a ] Health post
PHEL doctor/nurse/midwife? 4] Maternity waiting home
) s3] Other (Speci,
INTERVIEWER: Do NOT prompt. [JOther (Specify)
Select all mentioned.
Do women have to pay to receive 10 Yes
PHF2. services related to pregnancy and %0 No SKIP PHF4
delivery at this place? %0 Do not know SKIP PHF4
Would you say the amount to be 10 Expensive
PHF3. paid is expensive, reasonable, or 20 Reasonable
cheap? 30 Cheap
Is there a health facility in or near 10 Yes %
PHF4. O Do not know SKIP TO PHF10
your kebele? %0 No SKIP TO PHF10
10 Health post 40 Private clinic
What type of a health facility is it? 5 P o8 .
O Health centre O Other (Specify)
PHFS. INTERVIEWER: Read out answer .
) ) 30 Government Hospital
options if necessary S .
OPrivate hospital
10 By foot 50 Horse/mule
How would you usually get there? 20 By taxi 0 Bicycle
PHF6 30 Bajaj (motorbike 80 Other (Specify)
) PROBE: What type of transport rickshaw)
would you mainly use? %0 Local stretcher
>0 Ambulance
How long does it take to get to this I:‘ |:|
PHF7. facility from your home using this |:| |:| hours °0 Do not remember
minutes
method of transport?
In your opinion, how would 10 Very good
you rate the services offered 20 Good
at the health facility in/near 30 Fair
your kebele? 40 Poor
PHF8 .
O Very poor
Would you say they are very
good, good, fair, poor or very
poor?
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PHF9

Can you tell me what is/are
the reason(s) that you feel
that way about this health
facility?

1] Doctor/nurse always there
] Facility always open

] Respectful staff

4] Short waiting times

5] Competent staff

5] Patient privacy maintained
8] Other (Specify)

§_]Doctor/nurse never there
] Facility often closed

8| Disrespectful staff

] Long waiting times

19 ] Incompetent staff

1] Patient privacy not
maintained

8] Other (Specify)

ONLY FOR WOMEN WHO GAVE BIRTH TO THEIR LAST CHILD AT A HEALTH FACILITY (SEE HSU17)

good, good, fair, poor or very
poor?

>0 Very poor

GOMMA SEKA CHEKORSA KERSA
1O Beshasha 1O Bake Gudo 'O Adere Dika
20O Chami Chago 20 Buyo 20O Bala Wajo
30 Choche Kechema 30 Bulbul
40 Dhayi 30 Dabo Yaya 4O Kusaye Beru
Kechene 40O Detu Kersu 50 Kara Gora
>O Gembe >0 Geta Bake 60 Kellacha
PHEL0 What health facility did you 60 Kedemasa 60 Lilu Omoti 70 Serbo
deliver your LAST child at? ’O Limu Shayi 7O Seka 80 Other
8 i Koti 8
Queitoten S (e
100 Yachi 80 Other
80 Other (Specify)
(Specify)
10 By foot 80 Other (Specify)
20 By taxi
How did you get to this 30 Bajaj (motorbike rickshaw)
PHF11 facility? %0 Local stretcher
>0 Ambulance
60 Horse/mule
70 Bicycle
How long does it take to get
to this facility from your home ]
PHF12 using this method of D |:| minutes |:| D hours
transport?
In your opinion, how would
you rate the services offered 10 Very good
at this health facility? ?0 Good
PHF13 30 Fair
Would you say they are very 40 Poor
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1] Doctor/nurse always there
] Facility always open

] Respectful staff

4] Short waiting times

5] Competent staff

5] Patient privacy maintained
8] Other (Specify)

Can you tell me what is/are
the reason(s) that you feel
that way about this health
facility?

Do NOT read out. Select all
that apply.

§ ] Doctor/nurse never there
] Facility often closed

§ | Disrespectful staff

] Long waiting times

19 ] Incompetent staff

] Patient privacy not maintained

8] Other (Specify)

SECTION 9: [QOL] HEALTH-RELATED QUALITY OF LIFE ASSESSMENT
I would like to now ask you a few questions about your health-related quality of life. | will read out a statement
that describes some a situation that might be affecting your quality of life, please tell me the extent to which this

is true.
10 No problem
QOL1. Problems in walking about 20 Some problems
30 Confined to bed
10 No problem
QoL2. Problems washing or dressing yourself 20 Some problems
30 Unable to do
Problems doing usual activities like housework, 10 No problem
QOL3. i 20 Some problems
farming, etc
30 Unable to do
10 No pain/discomfort
QolLa4. Feel pain or discomfort 20 Moderate pain/discomfort
30 Extreme pain/discomfort
10 No anxiety/depression
QOL5. Feel anxious or depressed 20 Moderate anxiety/depression
30 Extreme anxiety/depression
On a scale from 0 to 10, where 10 is the best health
QOL6. you can imagine and 0 is the worst health you can |:| |:|

imagine, could you please tell me how good or bad
your health is TODAY.

SECTION 10: [SS] SOCIAL SUPPORT

| would like to ask some questions about social support that you received during pregnancy, during delivery and

after delivery.

SS1.

During your LAST pregnancy was there

someone that you could depend on when | O Yes
you were in need?

%0 No SKIP TO SS3

SS2.

What was the relationship of this T ] Husband
person/these people to you? ] Parents
J]Siblings

] Religious group
T] Community group
8 ]Health worker
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Do NOT read out. Select all that apply. 4] Friends/Neighbours 9 ]Health extension worker
JIn-laws 8] Other (Specify)
S$S3. | For your LAST child, did you receive any
practical help from anyone?
10 Yes °0 No SKIP TO SS6
Example: help with child care, house
chores, cattle herding, etc
SS4. | When did you receive this help? T 1During I during delivery 3] after delivery
Select all that apply pregnancy period
SS5. T Husband T] Community group
1] Parents 8 ]Health worker
3 ]Siblings ]Health extension worker
Friends/Neighbours 8] Other (Speci
From whom did you receive this help? :D /Neig U (Specify)
[1In-laws
] Religious group
5516 How close is your relationship with the
) ; °O Not strong 20 Very strong
people that you received the assistance 1
O Strong 90 Do not know
from?
SS17
How satisfied were you with the °O Not satisfied 20 Very satisfied
support/help you received? 'O Satisfied %0 Do not know
S$S6. | For your LAST child, was there anyone
who accompanied you to the health
facility and provided personal assistance
to you? 1 0
O Yes O No SKIP TO SS9
Example: helped you bathe, stayed with
you at the health facility, escorted you to
the latrine at night, etc
SS7. | When did you receive this help? 1 i T durin
Vi p []1During pregnancy |:|' g . 1] after delivery
Select all that apply delivery period
SS8. ] Husband 8] Other (Specify)
1] Parents
3] Siblings
Friends/Neighbours
What was the relationship of the U /Neig
JIn-laws

person/people you received this
assistance from?

] Religious group

] Community group

¥ ]Health worker

[ ]JHealth extension worker

238




5518

How close is your relationship with the people
that you received the assistance from?

°O Not strong

20 Very stron
1o Strong y &

%90 Do not know

SS19 o ) °0 Not satisfied o
How satisfied were you with the support/help 16 Satisfied 20 Very satisfied
atisfie
you received? 90 Do not know
SS9. | For your LAST child, was there anyone who
provided you with emotional support?
'O Yes °0 No SKIP TO SS12
Example: someone who you could talk to when
you were upset or worried, provided you with
encouragement and reassurance
$510. _ o ‘[ During 2 :
When did you receive this help? [ 1during .
pregnancy . . ] after delivery
Select all that apply delivery period
SS11. ] Husband 8] Other (Specify)
1] Parents
i ]Siblings
4] Friends/Neighbours
What was the relationship of the person/people | 1] In-laws
you received this assistance from? ] Religious group
] Community group
8 ]Health worker
9 JHealth extension
worker
S$S20 | How close is your relationship with the people °0O Not strong 20 Very strong
that you received the assistance from? 10 Strong 90 Do not know
S$S21 | How satisfied were you with the support/hel
) v sl °0 Not satisfied 20 Very satisfied
you received? 1 o
O Satisfied 90 Do not know
S$S12. | For your last child, did you receive any financial
or in-kind assistance from anyone?
10 Yes %0 No SKIP TO SS15
For example: received money/loans, medicines,
clothes, food, etc
$S13. " ]Money 8] Other (Specify)
1] Food
) . J ] Clothes
What did you receive? o
4] Medicine
Select all that apply .
] Cooking fuel
8] Furniture
S$S14. | When did you receive this help? 1] During T during .
. ) i ] after delivery
Select all that apply pregnancy delivery period
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$S15. ] Husband 8] Other (Specify)
1] Parents
J]Siblings
Friends/Neighbours
What was the relationship of the Zg n-| /Neig
n-laws
person/people you received this assistance 6 .
[ ]Religious group
from? )
T] Community group
Y ]Health worker
9] Health extension
worker
§S22 | How close is your relationship with the
. . °0O Not strong 20 Very strong
people that you received the assistance 1
O Strong 90 Do not know
from?
S§S23 | How satisfied were you with the °0O Not satisfied 20 Very satisfied
support/help you received? 1o Satisfied 90 Do not know

SECTION 11: [DEM] SOCIODEMOGRAPHIC INFORMATION continued
Thank you. We are now going to end with some final questions on your household.

Do you own this or any other house either 0 1 5 )
DEM21. . . O No O Alone only O Jointly
alone or jointly with someone else?
Does any member of this household own any
agricultural land? ) 0 %
DEM22. . O Yes O No O Do not know
Ex: land where you grow coffee, teff, maize,
etc
Does any member of this household own any
DEM24 | non-agricultural land? 10 Yes °0 No %0 Do not know
Ex: land where cattle graze, etc
10 Piped into dwelling 70O Protected spring
20 Piped into yard/plot 80 Unprotected spring
30 Public tap/standpipe 90 Rainwater
What is the main source of drinking water for | , o/ PIP a8 .
DEM26 O Borehole O Other (Specify)
members of your household? s
O Protected well
60 Unprotected well
°O No facility/use bush 50O Pit latrine with slab
10 Flush to piped sewer 70 Open pit
20 Flush to septic tank 80 Other (Speci
What kind of toilet facility do members of ) P ) (Specify)
DEM29 30 Flush to pit latrine
your household usually use? . ,
O Flush, don’t know
>0 Ventilated improved
pit latrine
10 Electricity >0 Wood®0 Other
DEM30 What type of fuel does your household 20 Natural gas (Specify)
mainly use for cooking? 30 Kerosene
40 Charcoal
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How many rooms in this household are used

DEM32
for sleeping? |:| |:|
Does this household own any livestock/farm
DEM34 . 10 Yes %0 No SKIP TO DEM36
animals or poultry?
1 ] Milk cows D |:|
®]Bulls/ox D |:|
9] Horses/donkeys/mules D |:|
DEM35 How many of the following animals does the | {_]Goats D |:|
household own? 1Sheep D |:|
T Chicken/poultry D |:|
g Other (Specify) D |:|
g ] Other (Specify) |:| |:|
] EleCtricity...cceveurveverereererernen, MYes CJNo
B JRAdiO.eeeeeeeeeeeeeeeeeeeeeeee. T ]Yes T No
T Television.....eeeereerennne. TYes T]No
Does your household have any of the = ) 1D OD
DEM36 . 9] Refrigerator.......ccccecvevvvennene [1Yes T1No
following? X o
] Car/trucke..u e [ 1Yes T ]No
TOBicyclen e TYes T]No
8] Motorcycle......uvereererennnne. TYes T]No
Do you know how much the total income for
your household was last year?
INTERVIEWER: Assist women to provide a
DEM38A . . . 10 Yes %0 No
rough estimate of household income i.e
income earned by all adult household
members from formal and informal sources
Last year, what was the total income for your
DEM38 Birr 0D k
household for the year? |:| |:| |:| |:| |:| |:| " © notknow
DEMA46 | Do you have health insurance? 10 Yes %0 No
. L 10 Government 80 Other(Specify)
What type of health insurance is it? 5 .
DEM47 . O Private
Prompt if necessary
10 Earth/sand 50 Bricks
20 Dung 80 Other (Specify)
INTERVIEWER: Observe and record
DEMA48 . . . 30 Wood planks
Main material of the floor of the dwelling . .
O Polished wood
>0 Cement
10 Thatch 40 Cement
INTERVIEWER: Observe and record 5 ) o8 .
DEMA49 . . i O Corrugated iron O Other (Specify)
Main material of the roof of the dwelling 20 Wood
00

241




DEMS50

INTERVIEWER: Observe and record

Main material of the exterior walls of the
dwelling

10 Mud with wood
20 Stone with mud
30 Wood

40 Cement

>0 Bricks

80 Other (Specify)

Thank you for taking the time to share this information with us.
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Chapter 8

Chapter 8. Discussion

The overall objectives of my thesis were to contribute to the understanding of the factors that
influence the use of maternal healthcare services in low-resource settings; and to evaluate how well-
functioning MWHs operating in enabling environments could contribute to increased service use in
rural Ethiopia. A central theme throughout my work has been the importance of context in determining
access to care. [ began by exploring this in two main ways; firstly, [ used the social ecological model to
select potential explanatory factors that reflected dimensions of women’s household, community and
health system environments. Secondly, I used spatial analyses to investigate the effects of heterogeneity
between localities on women’s utilization of services. I then evaluated how effective two intervention
components addressing geographical and social contextual barriers were in improving women’s use of

delivery care and other maternal healthcare services.

In this final chapter, I integrate these findings and position them in the existing body of evidence. I

reflect on the lessons learned from the trial and make suggestions for future work.
8.1. Having social and financial resources favours maternity waiting home use

In Chapter 4, I reported significant associations of several factors with MWH use, including
availability of companion support, household wealth, physical separation from health facilities and
women’s occupation. Several studies have described the crucial roles that companions play in
supporting women’s stay at MWHs (1-3) and navigating the health system in general.(4) These
companions are indispensable to women when it comes to organizing food and water in poorly equipped
MWHs which are common in Ethiopia (2,3) and elsewhere.(1,5,6) Companions in Ethiopia are often
women’s husbands (3,7) and their presence is indicative of the financial and logistic support they have
provided to enable women to use MWHs. A recent study conducted in the Southern, Nations,
Nationalities and People’s (SNNP) region, adjacent to Oromia region, reported an increased odds of
MWH use among women who had someone to assist with childcare;(8) qualitative work from Sierra
Leone also found that family support with childcare facilitated women’s using of waiting facilities.(5)
These findings highlight the importance of the various dimensions of social support in facilitating MWH

use depending on the specific context within which women live.

In our study, the odds of MWH use increased with higher levels of household wealth. This is
unsurprising as women from wealthier households are probably better able to absorb the indirect costs
associated with MWH stay; these costs, related to transport, food and companion accommodation,
represent important barriers to MWH use in Ethiopia (2,9) and other developing countries.(10-15) In

fact, out-of-pocket expenses associated with facility deliveries have been shown to be high for MWH

Kurji PhD thesis (2021) 243



Chapter 8

users in Ethiopia; in the SNNP region, for instance, non-medical costs and losses in productivity were
higher among MWH users than non-users regardless of duration of MWH stay.(16) As it is, delivering
at a health facility is an expensive undertaking for rural families in low resource countries. One study
described expenses related to health centre births amounted to almost a third of the monthly household
income of poorest families.(17) Costs have also been found to rise steadily with increasing distance,
further intensifying the economic burden on women in remote areas who are likely the prime
beneficiaries of MWH stay.(16) While high transport costs did not emerge as a principal reason for non-
use in our trial (Appendix A7.2.1.3), these women were not asked about the impact of other costs

connected to MWH stay, which may still be a financial liability for families.

Women’s participation in healthcare decisions was also not found to be significantly associated
with MWH use in our study setting. This may be partly because the majority of women in our study,
similar to another conducted in Amhara region (18), were actively involved in such decision-making.
Interesting interactions have also been uncovered when decision-making is considered together with
overall community support for delivery care use. The influence of women’s involvement in decision
making was lower in communities perceived to be highly supportive of delivery care; living in such
areas was associated with increased odds of service use regardless of whether women were included in
the decision-making process. The strong policy emphasis on facility deliveries in our setting may exert
a similar effect, reducing the relevance of women’s decision-making autonomy on MWH use. It is also
possible that when decisions specifically about MWH use are considered, women’s involvement is
slightly more important. This was the case when women’s intended use of MWHs was investigated in
Ambhara!(18) and SNNP regions.(8) However, the latter also reported higher odds of MWH use among
women whose husbands did not approve of MWH stay (8) despite indications from qualitative work
that unsupportive husbands who do not approve of MWH stay can make use difficult for
women.(12,14,19) These contradictory findings may in part be due to methodological issues.? HEWs

! This was an interesting study that also considered perceived social pressure to use MWHs, women’s own attitude towards
MWHs as well as how feasible they thought MWH use was. However, scores were generated from rating responses to a series
of questions and an arbitrary cut-off of 60% was used to categorize responses and create binary variables. Two main issues
arose from this approach: firstly, women who provided neutral answers to several questions were counted as positive (ex:
neither agreeing nor disagreeing with the benefits of MWH stay and anticipated positive experiences were counted as having
a favourable attitude towards MWH stay). Secondly, the combination of several factors, that likely exert different and
independent effects, into one score (ex: awareness about danger signs, awareness of MWH services, awareness of expected
delivery date, importance of birth preparedness, etc) makes it difficult to disentangle associations and understand what
potentially modifiable factors are important and which are not.

2 p-value based selection methods were relied upon to select 13 variables out of the 25 hypothesized to affect MWH use for
the multivariable regression model, increasing the chances that important explanatory factors were left out. The association
estimates of only six variables were reported. The presence of multicollinearity was also possible since there were several
variables that were likely correlated and may partially explain the unintuitive shifts in direction of estimates. Temporal issues
with the women’s attitude variable were also possible; cross-sectional data collection meant it was difficult to determine
whether women’s attitudes towards MWHs affected use or vice versa. The failure to account for clustering in data as a result
of multistage sampling may also have meant that the already wide confidence intervals were even wider making it difficult to
judge which factors actually had statistically significant associations with MWH use. The absence of information about how
the sampling frame was obtained or constructed and how complete it was coupled with the relatively high reported levels of
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and health workers may also have a role to play; another study in SNNP region reported higher odds of
MWH use among women when these groups were relied upon to make decisions about health facility

visits in general®.(20)

Returning to our study findings, when physical separation was considered in terms of estimated
travel time between homes and health facilities, women living more than 30 minutes away were found
to have a higher odds of MWH use. However, when distances were evaluated, distinct patterns emerged.
Women living between one to two kilometres from health centres had a higher, but non-significant odds
of use MWHs than those less than a kilometre away, but residing more than five kilometres away
significantly reduced the odds of use (Appendix 4.2). Part of the reason for this seems to be related to
MWH awareness; while overall awareness about the availability of MWH services stood at 56% at
endline, awareness levels gradually decreased with increasing distances (Appendices 7.2.1.1 and
7.2.1.3). Concerns about the lack of amenities and monitoring by midwives also seems to have played
a role in discouraging MWH use among women (Appendix 7.2.1.3). The considerable effort and
expense to reach the MWH is likely weighed up against anticipated benefits, which diminish when poor
accommodation and neglect by midwives is expected by women.(10,21,22) Securing and paying for
transport may also be more difficult the further women live from the MWH.(3,11) While women
acknowledge that MWH stay has the advantage of timely access to care should complications arise, it
frequently does not eliminate the challenges around cost and availability of transport that make it

difficult for many women to deliver at health facilities.(3,5,13)

The absence of a significant association between MWH stay and community levels of delivery
care use may partly relate to the strong emphasis on institutional births in the country; this policy focus
has led to a gradual shift in social norms favouring facility deliveries over home births (23) independent
of MWH use. Distance may also be a contributing factor as the need for, and awareness of, MWHs
changes depending on how far away homes are located. About 30% of the study population lived within
two kilometres of health centres (Appendix 7.2.3.3) which may have dampened the correlation between
MWH use and community delivery care use norms. Large distances, however, remained a barrier to
delivery care use as there were clear differences in home births between women living close to health

centres compared to those living at a distance (Appendix 7.2.3.2). This is not surprising as women who

MWH use (43%) made it difficult to determine how likely the presence of selection bias was and how representative the sample
was.

3 It is important to note that the authors used causal diagrams to estimate direct effects. Direct effects are components of the
total effect between a variable of interest and the outcome which do not include contributions from intermediate variables;
they are also adjusted for all possible confounders.(145) The authors, however, included very few potential confounders
making estimates highly susceptible to confounding and possibly inaccurate estimates of direct effects. The decision-maker
variable (which only had three response options which included the woman herself, HEWs or health workers) only appeared
to be adjusted for complications during pregnancy and distance.(20)
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live far away are also more likely to be further from road networks and less accessible by ambulance
and other motorized forms of transport. Indeed, over a third of women who did not use delivery care
services and lived more than two kilometres away from the health centre reported lack of transport as
one of the problems. There is also the possibility that an aggregation of individual responses (i.e.,
percent of women who gave birth at a health facility in the PHCU) did not adequately capture place
effects that result in some communities being more willing and able to use delivery care services than
others. These “compositional” variables may fail to describe “features that are not reducible to the

characteristics of the group.”(24)

This was one of the first studies in Ethiopia, to the best of my knowledge, to identify a potential
gap in terms of the way MWHs are being promoted to the community. Although this needs to be
investigated further, the large proportion of short term stays at MWHs and the lack of consideration of
MWHs as part of birth preparedness planning points to a need to discuss MWHs as alternatives to
emergency transport with families. HEWs in Ethiopia represent an important medium through which

this can be conveyed as they are accessible to families and trusted sources of information.(25)

8.2.  Context matters: local diversity in factors influencing maternal healthcare service

use

When relationships between potential explanatory factors and service outcomes were assumed
to be constant across the entire study area, several of the associations identified were consistent with
other studies in similar settings. For instance, higher levels of household wealth found to be important
for ANC and delivery care use in our study has been previously reported to be significant factor.(26—
28) This could lead to conclusion that access to financial resources yields similar results across all
localities. However, when the magnitude of association and relevance of each explanatory factor was

examined locally a number of interesting trends emerged that I reported in Chapter 6.

Firstly, factors assumed to exhibit uniform statistically significant associations regardless of
locality were not found to be relevant everywhere. Using household wealth to illustrate this, strong
associations with ANC use were detected in a few kebeles but local estimates were not statistically
significant across the rest of the study area. Similar variation was also seen with danger sign awareness
which also showed very localized correlations with all three services. While this does not mean that
creating awareness among women about danger signs would be inconsequential, it does suggest that
further investment of resources such as creating additional education materials around danger signs, or
focusing on them at pregnant women’s conferences, for instance, may not yield the desired increases in

services use as other factors may be more influential.
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A second feature exposed by localised analyses was that factors found not to be statistically
significant using global models exhibited significant associations in certain areas. For instance, parity
was not significant using conventional statistical models; but local analyses unmasked a corridor of
kebeles in the eastern part of the study area running from Gembe PHCU to Geta Bake PHCU where
higher parity was associated with a higher odds of delivery care use. Studies from Ethiopia considering
global estimates have generally found higher parity or birth order to have an inverse association with
delivery care use.(29-33) However, these studies run the risk of concealing local variation by
considering estimates averaged across the entire country (29,31,33) or several districts.(30,32)
Similarly, global associations between women’s involvement in healthcare decision making and ANC
use were not statistically significant, but local analysis indicated it was an important factor for several
kebeles in Kersa district. Contextual diversity in study settings, focusing on different parts of Ethiopia,
may partially explain why some studies have reported significant associations (see Wado et al.(34) for
example) and others have not (see Dutamo et al.(35) for example) in addition to obscuring local

variation when national estimates are generated (see Tiruneh et al.(36) for example).

Patterns, however, change depending on the service under consideration. When it came to
delivery care use, women’s involvement in decision-making was neither significant at the global nor
local level. Similar results were obtained when a nationally representative dataset from Ethiopia was
analysed and several other decision-making domains considered.(36) High involvement in decision-
making and the zero home births policy environment discussed in section 8.1 may be contributing
factors. In areas where there is strong push towards facility deliveries, undesirable practices such as
family shaming (2) and fining(11) to discourage birthing outside the facility setting have also been
described. It is not surprising, then, that whether or not women are involved in decisions about delivery
site is a moot point. Additionally, the transition towards more service use could be as a result of the
shift in decision making dynamics. Younger women feel better informed, less influenced by older
generations (who may be more resistant to facility-based care) and better supported by husbands who

may still have the ultimate say.(23)

Prior contact with maternal healthcare services was strongly associated with most recent service
use when associations were estimated across the entire study area as other studies have found.(28,37—
39) This was also the only explanatory variable which also exhibited strong associations, albeit varying,
across many localities (Chapter 7). This underlines the importance of the health system establishing and
maintaining connections with women. However, recent literature on retention of women across the
continuum of maternal healthcare in Ethiopia has brought to light the enormity of losses between
antenatal and postnatal care. Fairly low percentages of Ethiopian women (ranging from just 7% to 12%)
have been found to use all three essential maternal healthcare services.(40—42) In addition to regional

variability in the magnitude of losses, lower household wealth and large distances were reported to be
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highly correlated with the deficits observed between ANC and delivery care use.(42) In Oromia region,
a staggering 91% of women who reported having at least four ANC contacts during their most recent

pregnancy had no PNC contacts.(42)

While contextual differences are frequently referred to when discussing healthcare access, they
are not often addressed in analyses beyond rural-urban stratification (26-28,37,39,43) or the inclusion
of aggregated individual responses to “control” for context.(31,44—46) These reductionist approaches
attempt to distil contextual effects and fail to capture the complexity of place effects that are a
consequence of the physical structure, social and material capital and historical power relations of a
space.(47) Ignoring differences at local levels by only considering averaged estimates at higher spatial
scales also diminishes the primacy of women’s lived experiences which differ depending on the local
contexts where they are born, live, work and seek healthcare. As Freedman and Schaaf assert, “change
will happen when we....... deeply interrogate what shapes women’s actual experiences of health

services”.(48)

Decentralized governance in Ethiopia has resulted in the gradual transfer of responsibility of
healthcare delivery to sub-national levels such as regions and woredas. The emphasis on the role that
sub-national state entities have to play in the delivery of public goods is a result of the realization that
complex issues cannot be dealt with solely by national governments.(49) Indeed, the World Health
Organization advocates for involvement of sub-national structures in planning due to “positive impacts
on accountability, increased community participation and better mitigation of geographical and social
imbalances.”(50) Decentralized approaches, however, have the potential to widen or shrink existing
inequities in healthcare depending on how funds are allocated and how well policy decisions reflect
local needs.(51) Sub-national policymakers require access to evidence relevant to their constituencies
in order to avoid “making poor policy inferences” that can result from using data pooled across
regions.(52) In addition to inadequate financial and human resources, sub-national policymakers have
described lack of relevant data as a barrier to evidence-based planning.(53) In Uganda, for example,
district health managers found that using district-specific evidence helped them create more practical

annual work plans using a more systematic approach to planning.(54)

8.3.  Effect of functional maternity waiting homes and leader training on delivery care

use in rural Ethiopia
8.3.1.  Trial results compared to available evidence on MWHs and service uptake

The results of the trial reported in Chapter 7 suggest that when MWHs" were combined with
local leader training workshops, they did not result in significant improvements in utilization of delivery

care, ANC or PNC services. Being among the first randomized trials in the world to evaluate the effect
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of MWHs on maternal healthcare service uptake, there are no comparable results available as yet. A
quasi-experimental study* evaluating differences in institutional births between improved MWHs and
comparison sites in Zambia was completed in December 2018 (55), but the results have not yet been
published’. Results from the study’s baseline, cross-sectional household survey, however, indicated that
use of existing MWHs was associated with higher odds of having four or more ANC contacts (adjusted

OR 1.43, 95% CI:1.25 to 1.65) and four PNC contacts (adjusted OR 1.99, 95% CI: 1.30 to 3.07).(56)

Several key differences exist between the Zambian and Ethiopian settings, highlighting how
contextual differences and heterogeneity in MWH models could potentially influence outcomes. Firstly,
the MWHs evaluated by the Zambia group were located in districts that had an on-going health system
strengthening project.(56) Known as Saving Mothers, Giving Life (SMGL), the initiative was funded
by several United States government partners and included a host of interventions including raising
community awareness about pregnancy complications, upgrading health facilities and equipping them
with staff and commodities, improving links between the community and health facilities through
transportation systems as well as construction of MWHs.(57) The baseline assessments coincided with

the “scale-up and scale-out” phase of the SMGL project.(58)

Secondly, utilization of MWHs at baseline was much higher in these Zambian districts (32%)
(56) than in our study area where it ranged between 6% to 7%. Participants in the Zambian trial were
also targeted from villages located at least 9.5 kilometres from the health facilities with MWHs, thus
focusing on a different population base. The Zambian study population also tended to have relatively
higher access to resources than women in our setting judging by the larger proportion of women who
owned mobile phones in 2016 (~7% our setting (Appendix 7.2.3.7) versus ~60% Zambia). (4,59) Trial
sites also differed between the two studies; while our study focused exclusively on MWHs attached to
government health centres offering basic emergency obstetric care, the Zambia trial also included

MWHs at referral hospitals, some of which were mission run and better resourced.(60,61)

Finally, while there are some similarities in the roles played by HEWs in Ethiopia and the Safe
Motherhood Action Group (SMAG)® volunteers in Zambia, SMAGs vigorously promote MWH use

4 Of the 40 randomly selected health facility clusters included in the Zambian study, 20 facilities were randomly allocated to
receive the Core MWH intervention or to usual care. Among the remaining 20 facilities, 10 were identified as intervention
sites by the Ministry of Health where implementing partners constructed upgraded MWHs as the high volume of projects and
research activities in the region created community fatigue and reduced the acceptability of randomization. The two sets of 20
facilities are managed by different implementing partners and are located in different districts/provinces in Zambia.(60)

5 Last search performed on 2" December 2020 prior to finalization of dissertation write-up.
% The SMAG concept was developed by the United Nations Population Fund in 2002 (62) and was gradually scaled-up
throughout Zambia by external partners. SMAGs include male and female community health volunteers and traditional birth

attendants who receive a five-day training on topics related to making motherhood safer such as how to identify danger signs,
the importance of birth preparedness planning, encouraging use of antenatal, delivery and postnatal care services, etc. Their
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(62), often accompany women to health facilities for birth and even assist pregnant women with
domestic duties.(63) Their continued presence, described as “instrumental [to] the success of MWHs”,
however, is uncertain as funding for SMAGs was reported to be dwindling close to project
termination.(11) This underscores the need to clearly distinguish between implementation under
“routine conditions” and that which is supplemented with additional resources and supports that are
central to successful intervention function. Under circumstances where external funding is provided and
researchers play a role in supporting intervention delivery, plans for sustaining these inputs are required

for the interventions to be useful.(64)
8.3.2.  Impact of implementation challenges on the trial findings

Two unexpected circumstances compromised the delivery of our interventions as planned.
Firstly, lists of pregnant women that are routinely maintained by HEWs and that were identified as a
suitable sampling frame at the project conception phase were found to be incomplete and outdated at
study initiation a year later. This required re-directing project funds to conduct a listing exercise to
update HEW registers. One of the consequences of this was a delay in the commencement of baseline

data collection, which in turn reduced the overall duration of intervention delivery.

Secondly, underlying political tensions intensified during the study period resulting in a state
of emergency being declared twice during that time.(65) The uncertainty, restricted movement, and
disruptions to communication systems caused further delays in data collection and distribution of
supplies to intervention MWHs. It also delayed the start of the leader training workshops. The general
levels of apprehension, particularly in Oromia region (66) where the project was based, meant that
leaders experienced difficulties in organizing activities and families were less able to attend them.
Proximity to conflict (67) and other crises (68) has, not surprisingly, been reported to impact access to

and utilization of maternal healthcare services.

Ancillary analyses conducted (Chapter 7) were helpful in beginning to explore in what ways
the shortened duration and disrupted delivery may have diminished intervention effectiveness. If
interventions had been successfully implemented, higher awareness about MWH services and benefits,
elevated referral levels and more MWH use would have been expected in the combined intervention
than other trial arms at endline. Women in both intervention arms would also have been expected to
cite local leaders as sources of health information and practical support as a result of their engagement
with the community to improve access to maternal healthcare services including MWHs. In general,

however, no differences between trial arms were found in any of these indicators. A smaller percentage

responsibilities include referring women to health facilities for care, follow up women who are referred and encouraging
spousal involvement.(63,146)
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of women were aware of MWH services at endline than baseline and awareness levels progressively
decreased as distance between homes and MWHs increased. This might be a sign that awareness was a
result of proximity rather than active promotion by providers, which also meant that highest awareness

was among women who were least likely to need MWHSs.

The fact that neither members of the Development Army nor religious leaders were found to
be key health information sources for women was suggestive of a lack of greater engagement by
providers in the intervention arm compared than those in the usual care arm. This hypothesis was
somewhat corroborated by a lack of difference between trial arms in MWH referrals by midwives and
home visits by HEWs. HEW turnover noted during the study period (69) may also have further
compromised engagement levels. ANC contacts may also have been missed opportunities to discuss
MWH stay as none of the women interviewed at endline recall MWH services being mentioned. All
this may have partly been consequences of interference with planned activities caused by political strain
and an insufficient period over which the interventions were delivered. Deficiencies in the quality of
services received by users in the combined intervention arm could also have discouraged MWH use by

other women in this arm.

Variation in local contexts may have further diminished intervention effects as women in some
localities experienced an overlap in barriers associated with both facility deliveries and MWH stay more
acutely than others. The prohibitive effect of distance, for instance, may have been slightly mitigated
by higher levels of wealth in Gomma district PHCUs. PHCUs varied significantly in their levels of
MWH use with many registering very low use. Several of these PHCUs had high levels of home births
and women citing a lack of transport and large distances as deterrents to service use indicating
geographical inaccessibility was a barrier to health facility access. Lilu Omoti, a PHCU randomized to
the combined intervention arm and located in Seka Chekorsa district, provides an interesting illustrative
example of how local context could influence intervention effectiveness. The potential for MWHs to
benefit women was present in this PHCU with almost 70% of women reporting home births (Appendix
7.2.3.2) and close to 40% of these women attributing this to transport challenges (Appendix 7.2.3.4).
MWHs, however, remained barely used (Appendix 7.2.3.1) and no women reported integrating MWHs
into their birth preparedness planning (Appendix 7.2.2.2). Spatial analyses revealed that Lilu Omoti
also had a relatively small proportion of wealthiest households (Chapter 5) implying that few women
had the financial resources needed to use MWHs. However, the availability of companion support was
strongly associated with delivery care use (Chapter 6). About one-fifth of women in Lilu Omoti
belonged to community groups such as I/ddirs and close to 40% received practical support from friends
and neighbours (Appendices 7.2.3.5). This may have partially alleviated the inhibitory effects of
poverty and distance on delivery care access in this PHCU resulting in at least some women using

delivery care services.
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8.4. Are maternity waiting homes operating in an enabling environment an effective

strategy to improve maternal healthcare service use?

The evidence from our trial cannot provide a direct answer to this question because intervention
delivery was compromised by implementation issues described above. However, the study did provide
insight in several key areas which contribute to the existing body of evidence on MWHs and may be

important considerations for future work.
8.4.1. Integration of MWHs into routine promotion of strategies to increase delivery care use

The assimilation of MWHs into routine promotion of delivery care use may not yet have reached
optimal levels. Hardly any trial participants mentioned securing a referral to an MWH as part of their
birth preparedness and complication readiness planning. It is possible that while families may have been
aware of the existence of MWHs and their potential to provide some women with easy access to skilled
providers, they did not view them as solutions for their own situations. The social and financial
resources required for their use and the persisting challenge of securing transport to and from MWHs
may both have outweighed the benefits of MWH stay for families. The compartmentalized approach
used to sensitize families about MWHs may also be contributing to the discrepancy between familiarity
with MWHs and actual use. Awareness creation activities in the intervention arms appeared to focus on
subjects such as care during pregnancy, danger signs and the importance of delivering at a health
facility.(69) When they did include a discussion about planning for birth, the mention of MWH stay
was not common.(69) This was seen when topics covered during ANC visits were examined and
mention of MWH stay was visibly absent (Appendix 7.2.1.6). Information about MWHs is also not

included in the existing Health Extension Program training manual’.(70)

Advice to families to call an ambulance for labouring women (or have HEWSs do so) as a strategy
to promote facility deliveries in this setting is quite common (23,69) possibly at the expense of planning
for MWH use. While the availability of emergency transport is a critical component of health services,
ambulances are generally procured to address emergencies and provide essential pre-health facility care.
In rural Ethiopia, a few ambulances are typically shared by health facilities in a district (71-74). A
national survey conducted in 2016 reported the ratio of public ambulances to population as 1:80,000 in
Oromia region; nationally, the majority of functional ambulances were located at hospital level with
only 12% of health centres having a dedicated, functioning ambulance.(75) Despite this, there appears

to be a growing expectation that ambulances will be available to any women who go into labour who

"Discussions with policy implementers in the Jimma Zone Health Office as well as questions put to national level policy
makers from the Ministry of Health attending the National Advisory Committee annual meetings between 2015 and 2019
corroborated the lack of both MWH-specific materials and the comprehensive inclusion of MWHs in health promotional
resources in Ethiopia.
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cannot access transport themselves (73,76,77) that is encouraged by frontline workers.(23,69,78-80)
This potential mismatch between community expectations and the current formal structure of
emergency transport may be partly fuelling community disappointment with the health system and
possibly contributing to delays for a growing number of women. However, more research is needed to
understand how families, community health providers and healthcare workers in this setting
conceptualize obstetric emergencies. Additionally, the implications for equitable access to care of a
dedicated transportation system for pregnant women and new mothers needs to be considered in the

absence of widespread road networks and access to mobile phones in Ethiopia.

8.4.2.  Bringing “home” to maternity waiting homes

There is on-going debate about excessive medicalization of birth versus the safety of non-
hospitalized deliveries.(81,82) In high-income countries, concerns about high levels of medical
intervention and costs to the health system of managing uncomplicated births among low risk women
in specialized settings (83) have led to the consideration of alternative options. For low-income
countries, however, emphasis is placed on getting all women to deliver at health facilities, with recent
calls to shift this entirely to tertiary care institutions.(84) From the perspective of the healthcare
community, the labour and postpartum periods represent dangerous times making it necessary for all
women to deliver at health facilities in the presence of skilled health workers.(85) This may be
particularly important in developing countries such as Ethiopia where road networks and reliable
emergency transport systems are not widespread enough to make it safe for women to deliver at
alternative venues. While most women agree that skilled attendants are crucial for managing
complications, giving birth is not viewed as a process that always requires attention from medical
practitioners.(86,87) In fact, a qualitative study investigating rural Ethiopian women’s perspectives on
birth, described a normal delivery to be one that was “short, easy and at home”.(88) All women express
the desire for “safe, supportive, kind, respectful and responsive care”.(89) This is often more attainable
at home than at health facilities where poor quality and disrespectful care have been widely documented
in low resource settings (90-95) including Ethiopia.(96-98) However, women’s preferences for
supportive home environments, where they are more in control, are sometimes interpreted as unmodern

(99) or simply reflecting a lack of understanding of the importance of skilled care.(100)

MWHs may be uniquely positioned to reconcile the divergence in views about the best place to
give birth to a baby in Ethiopia, particularly if they are coupled with respectful maternity care at the
health facility to which they are attached. The national guidelines on MWHs underscore the importance

of “creating a home-like environment” to encourage women to consider their use.(101) The value placed
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on this feature is evident in the inclusion of the buna (coffee) ceremony?®, a ritual that is an integral part
of Ethiopian daily life, as one of the eleven indicators of MWH functionality. Our MWH intervention
component included the purchase of supplies to recreate the comforts of home ranging from bedding to

items required for the buna ceremony and preparation of traditional injera bread to accompany meals.

Future MWH interventions may extend this sense of home by accommodating women’s desires to
have family around them (14,15,72) through the design of companion spaces. Where companions
spaces have been reported to be available, they are generally temporary structures of poor
quality.(61,102) Even a custom-built MWH in Malawi that received high satisfaction ratings on several
features fell short when it came to companion accommodation as this had not been purpose-built but
evolved out of need.(103) The challenge lies in balancing women’s need for privacy (11,14) with the
presence of family. Explicit consideration of companion accommodation is also crucial in light of the
enabling role that companions may have in MWH use (Chapter 4) as well as in positive birth
experiences.(104) Moreover, the emphasis on more active participation of husbands in maternal
healthcare (82,104,105) requires targeted efforts to make services more husband friendly(106) to enable
couples that arrive together to be accommodated appropriately. Limited space at MWHs often means
that pregnant women are prioritized and companions not permitted to stay with them.(3,15) This is
particularly relevant for this setting where husbands constitute a significant source of support for women
in reaching and staying at MWHs.(3,7) Making MWH use more husband-friendly will require
advancing the literature on husband’s perspectives on the feasibility and acceptability of their stay at

MWHs stay and how this could impact income generation for families.

MWHs may also represent opportunities for pregnant women who need rest to obtain some without
fear of judgement or reproach for shirking duties.(22) About 30% of the responses about benefits of
MWH stay in our setting centred around the opportunity to rest (Appendix 7.2.1.2); this closely reflects
one of the benefits of MWH stay that community health actors in the area use when advocating for
MWH use.(107) Women in other settings also appreciate MWHs as places where rest is a legitimate
need; as one woman in Liberia explained: “It’s actually a resting place...if you have a headache you

can explain to everybody and you can lie down on your bed...... it is okay.”(19)

8 The ceremony begins with the roasting of coffee beans over charcoal and then passing around the room to immerse guests in
the smoky aroma of freshly roasted coffee. The beans are then boiled in a clay jebena (round bottom flask). The coffee set,
which includes sini (little coffee goblets), saucers and sugar, is placed on a rekabot (small table) surrounded by grass, leaves
and flowers and stick of burning incense. The coffee is usually served by a woman dressed in a habesha kemis (traditional
white garb) with her head covered along with snacks such as popcorn or roasted grain.(147)
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8.4.3. De-implementation and additional focus on health providers

Together with HEWSs, health workers, such as health centre midwives, represented important
sources of health and delivery-related information for the majority of women in the trial (Appendix
A7.2.1.5). Having a health worker as an information source was also found to be strongly associated
with both delivery care and ANC use across large parts of the study area (Chapter 6) underscoring their
important role in uptake of services. Health workers work closely with HEWs particularly in the
provision of ANC services to women in this setting (78) and both cadres represent the most common
entry point to MWHs for women (Chapter 7). Under the combined intervention arm, health workers
were required to continue referring women to MWHSs, track MWH users using MWH registers and
monitor users during their stay. They were also expected to attend activities organized by local leaders
if that was identified as a strategy by leaders in the intervention arms. Engagement on intervention
delivery, however, was limited to one-on-one briefings conducted by the study coordinator during the

MWH upgrading and set-up stage.

Building on an existing program meant that de-implementation strategies were likely necessary
in addition to the MWH upgrades. This may be particularly important for our study because chance
imbalance resulted in 75% of MWHs randomized to the combined intervention arm being poorly
functional at baseline (Chapter 7). A relatively new area in Implementation Science, de-implementation
involves identification and replacement of “low-value practices” to make room for optimally-
functioning ones.(108) Additional engagement with health workers at the combined intervention sites
to understand existing MWH service delivery modalities and to co-construct optimal strategies for
referral and care, could have helped alleviate some of the negative effects of the imbalance. It could
have also provided an opportunity to probe health workers about concerns they may have had about the
additional workload upgraded MWHs might attract as has been previously reported.(109) Staff
shortages and lack of equipment in rural Malawi, for instance, made it difficult for health workers to
care for MWH users appropriately.(102) Furthermore, involvement of health workers in the
management of MWHs has been described as an important component in well-functioning
MWHs.(4,11) This precondition may have further increased the (perceived) burden on intervention
health workers without any provision of support to fulfil this administrative role in addition to their
clinical responsibilities. This may partially explain the reported absence of some amenities (such as the
coffee ceremony or clean water) at MWHs" despite provision of supplies to these sites (Appendix
7.2.1.4). Differences in work environments, available time, professional confidence and interest of
health workers have been described as potential contextual factors that can modify intervention
effectiveness (110); complex interventions are particularly susceptible to contextual variation not in the

least because implementation practices can vary.(111)
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Brainstorming strategies to counteract negative community perceptions might also have been
helpful to health workers. The uncertainty around estimated delivery dates, for example, presents a
challenge to health workers and women alike. It sometimes means women are unsure when to come to
MWHs (5,10) or end up staying longer than anticipated.(14) Unfortunately this unpredictability is
interpreted by some women as health worker incompetence (102,112) when in reality it is more a
consequence of lack of equipment and low awareness among women of the date of their last menstrual

period.(2,5,10)

The presence of unfinished and poorly functional MWHs in the combined intervention arms at
baseline also meant that efforts to rebrand MWHs and rebuild the community’s trust may also have
been necessary. While the leader activities were expected to contribute to this by spreading the word
about MWH upgrades, the role of health workers in this process was also likely essential. Baseline
formative work uncovered some scepticism among community members about health centre
management of their in-kind and cash contributions towards MWHs (112); this may have been because
the system of accountability put in place was non-functional in several places. Disappointment among
women and their families at the neglect and mistreatment by health workers has also been reported to
affect the use of delivery care (113) but also raises concerns about the type of treatment women will
receive when they stay at MWHSs.(4—6,14,19) In some cases, midwife failure to attend to labouring
women has even called into question the true value of MWHs.(102) An unfortunate consequence of
poor-quality care is the corrosion of confidence and trust in the system.(114) Conversely, a reputation
for delivering quality care has been described to encourage MWH service use.(115,116) Anticipated
quality of MWH services also impacts referral practices; HEWs are less willing to refer women to
MWHs viewed as deficient (2,3) and instances of health workers sending pregnant women not in active

labour back home have also been documented for the same reason.(2)
8.4.4.  Choice of leaders to create enabling environment

Coupling MWH upgrades with training of local leaders to improve maternal healthcare service
uptake had several advantages. Firstly, efforts that combine interventions have been described to have
more favourable impacts on maternal outcomes than single interventions.(117) Secondly, research at
baseline suggested that women with access to social and material resources were better positioned to
use MWHs (Chapter 4). This meant that simply equipping MWHs with supplies necessary for a
comfortable stay would be insufficient to get all the women who could benefit from MWH stay to use
them. The training component was designed to address access barriers by providing local leadership
with a platform to pool resources and coordinate responses to curtail obstacles their communities faced

in accessing care and/or using MWHs, thus creating an enabling environment. Thirdly, by engaging
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community leaders to reflect on challenges together, the intervention workshops provided an

opportunity to develop “critical consciousness” that is important for social change.(118)

The selection of the Women and Men’s Development Army members was also invaluable in
this setting as this group has an extensive reach within the community. They function almost like a
“buddy-system” in a context where mobile telephone ownership among women is relatively low, though
on the rise (Appendix 7.2.3.7). Progress on uptake of services is difficult to track in areas, such as
Ethiopia, where the vital registration system is still in its infancy(119,120) and the Development Army
functions as an alternative monitoring mechanism. These leaders also have firsthand knowledge of the
lived experiences of the communities being targeted for intervention delivery. In fact, some of the
women leaders (at least those spoken to in four kebeles in Amhara region) were found to experience

many of the challenges that their community counterparts do.(121)

On the other hand, Ethiopia’s complex political history and contemporary context has significant
implications for the choice of intervention providers. Initially adopting a socialist model of governance,
Ethiopia later began (and still is) transitioning to a more liberal-democratic configuration.(122) During
this process, however, the country’s leaders have been described by some as displaying strong
authoritarian tendencies (122—124), often opting to pursue a “non-negotiable approach to domestic
governance.”(124) The consequences can sometimes lead to the opposite of what was at the heart of
policy intentions. The command-and-control® style of policy implementation employed in Ethiopia to
change sanitation provides a noteworthy example of “coercive pressure” that resulted in high coverage
of latrines at the expense of quality and actual health benefits.(125) Novotny and colleagues reported
that close to 50% of the sampled population installed latrines simply because they were instructed
to.(125) Maternal death review and reporting is another area where political pressure to demonstrate
success in service delivery and gender equality, emanating from both the national and international

levels, has resulted in frontline workers in Ethiopia distorting data out of fear of recrimination.(126)

The perception that the Development Army is a mechanism for government surveillance at
household level has been previously reported.(66,127) While it is unclear whether women and families
view the Development Army in this way, a reluctance to openly contradict state directives could create
a level of wariness around those promoting its messaging, particularly in some areas. During times of
crises, such as the political upheaval Ethiopia has been experiencing over the past several years, mistrust
is heightened and social cohesion can be disrupted.(128) Reliance on the Development Army for health

or birth-related information among our study participants was substantially lower than in kebeles in

% This is a policy approach that functions by using regulation, prohibition, standards and enforcement rather than financial
incentives to achieve goals.(148) It has its origins in environmental policies in the United States.(149)
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Amhara region where 11% of women interviewed listed the WDA as a source of health information.(18)
HEWSs featured more prominently as trusted sources of information in our pre-trial formative
research.(25) A clear recognition of the context-specific, complex relationships between families and
leaders chosen for intervention delivery is, therefore, important as it could have implications for its

effectiveness.

Hardly any women in our survey mentioned receiving practical support from any community
groups including the Development Army, but more than 35% of women described receiving practical
support from friends and neighbours (Appendix 7.2.3.5) Some of these individuals may be members of
the Development Army; in our random sample of participants about 4% of women reported being WDA
members (Appendix 7.2.1.5). The shortened duration and disrupted delivery of interventions could also
have impacted the ability of the Development Army or religious leaders to develop into sources of

health information and support as intended.

While the WDA has been deployed to extend the reach of health promotion activities conducted by
HEWs, their capacity to act as information sources may also be limited without additional training. A
cross-sectional assessment conducted in four regions in Ethiopia, including Oromia, concluded that
WDA members had poor knowledge of essential subjects such as danger signs, newborn care or
postnatal care due to insufficient training that relied upon methods that were inappropriate for a largely
non-literate group.(129) Further research on the effect of intervention workshops on community and

religious leader knowledge related to maternal health and care services is, thus, necessary.'
8.4.5.  Support and skills for local leaders to facilitate creation of an enabling environment

Notwithstanding the disruption to implementation caused by political unrest, the leader training
intervention component may have benefitted from an increased focus on building skills needed to
successfully plan, coordinate and fund activities that go beyond awareness creation. A strong emphasis
on the role of “improved awareness” in increasing uptake of maternal healthcare services by health
workers and leaders alike was clear from project reports.(69) This tendency to accord a “privileged role
to information as a driver of change” has been described as largely ineffective.(130) While families
living at larger distances from MWHs were less familiar with MWHs services than those located closer
to them (Appendices 7.2.1.1 & 7.2.1.3) and this may be a contributing factor to low use, other factors
(such as availability of social support, transport constraints, indirect costs or quality of obstetric care)

may be far more important and require strategies beyond “educating” women. Baseline formative work

19 This work, in addition to an evaluation of leader promotion practices and attitude towards maternal healthcare services, is
part of the doctoral research of other PhD students on the project team.
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suggested that some leaders viewed MWHs as beneficial for women from poorer families (112)

betraying a lack of appreciation of the costs associated with MWH access and stay.

Exploring the potential of activities such as community-based loans for transport (131), may have
gained momentum with structured sessions to identify solutions, discuss their feasibility and leverage
existing community resources to put ideas into action. The simultaneous congregation of community
and religious leadership from multiple kebeles, represented an invaluable opportunity to pool efforts
towards a shared objective. Community groups such as Iddirs, which have traditionally been funerary
associations but have recently expanded their scope (132), also exist in the area (Appendix 7.2.3.6) and
could have been exploited as a medium to extend material support to families expecting babies. An
understanding of the level of collective efficacy'' among local leaders would have helped us better
gauge existing leadership capacity and provide appropriate support as part of the training workshops.
This is particularly important since collective efficacy has been reported to affect the effort dedicated
by groups towards achieving goals (133) and should be considered in future work. Separating training
sessions for leaders in the combined intervention arm from the training only arm could have also

allowed for exploration of targeted activities to promote use of the upgraded MWHs.

Leaders may also have benefited from a discussion of strategies to hone in on their collectivistic
leadership abilities!?, which are necessary in situations where leadership roles are shared.(134) While
HEWs co-led training workshops, implementation of activities rested on “conjoint action by the group”,
a hallmark of collectivist leadership.(134) Effective collectivist leadership requires a shared
understanding of goals, clarity on roles and recognition of the competencies of co-leaders.(134)
Building in reflection sessions to recognize the value of co-leaders and improve team functioning have
been identified as core competencies.(134) A focus on the value of all co-leaders is likely to be
particularly relevant in Ethiopia, and other patriarchal settings, as the social position of Women’s
Development Army members relative Men’s Development Army and other male leaders is likely to be
unequal. Uneven access to resources, opportunities for career advancement, lack of remuneration and
concerns about safety have been reported as challenges unique to female volunteer workers such as the

WDA.(135,136)

Correlations between utilization rates and MWHs that have strong local leadership and active
community engagement from the onset have been reported. Qualitative data from Liberia suggested

that highly frequented MWHs seemed to be the ones where community stakeholders were involved in

HCollective efficacy provides an indication of the group’s perceived “ability to execute actions related to a common goal”(133)

12 Collectivistic leadership represents “distributed approaches to leadership [whereby] roles and responsibilities are shared,
distributed or rotated among group members”.(134)
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construction of MWHSs, engaged to develop strategies to encourage uptake and participated in their
management.(137) However, the source of funding strongly influenced success as well; only about 35%
of community-funded MWHs in Liberia were functional compared to the 75% that were funded by non-
governmental organizations or United Nations consortiums.(137) Overall, less than 50% of the 119
MWH constructed nationally between 2008 and 2018 were found to be functioning; 29% had
construction stalled, 13% were converted into staff quarters and 6% were abandoned illustrating the
challenges associated with operating MW Hs without sustainable funding. It was also interesting to note
that of the 119 MWHs, only two were government funded.(137) This underlines the importance of

creating local capacity to sustain MWHs if they are found to be effective.

8.5. Overall limitations and recommendations for future work

8.5.1.  Scale of contextual variation in associations between service use and explanatory factors

The findings in Chapter 6 brought to light the diversity in the magnitude and relevance of the
relationships between key explanatory factors (such as household wealth and companion support) and
service use across localities. However, an important limiting factor in this work was that the spatial
scale at which relationships operated was assumed to be the same regardless of the factor. This
assumption, operationalized through the use of a single bandwidth parameter in the geographically
weighted regression (GWR) analysis, disregards the possibility that the scale at which relationship
variability occurs may differ depending on the factor considered. The bandwidth articulates the spatial
scale at which a relationship is thought to operate at by specifying which locations are considered
neighbours when generating local estimates. It also defines the relative contribution that each
“neighbour” makes in the local estimation process. In this way larger bandwidths imply that variation
in the relationship between an explanatory variable and service use is expected to be at a larger scale
such as an entire PHCU or even a district. Conversely, smaller bandwidths would be selected when

relationships vary at between kebeles.

The optimal bandwidths obtained for ANC, delivery care and PNC use were fairly large ranging
between 927 and 1560 nearest households meaning that relationships between all explanatory factors
and service use were expected to vary at large scales. However, this may not accurately reflect the scale
at which all relationships operate in reality. For instance, it is possible that the association between
postpartum danger sign awareness and PNC use operates at a much more localized scale because women
living in different gares (neighbourhoods within kebeles) may have different exposures to HEWs
depending on how far they live from health posts. Women from gares within easy access of health posts
are probably more likely to receive counselling on danger signs through home visits or during their trips
to the health post than those living in more isolated gares. The large bandwidth used to model all

explanatory factors associated with PNC use means that more localized variation is likely missed.
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Herein lies the significant advantage of multi-scale GWR models that permit the selection of optimal
bandwidths for each explanatory factor separately.(138,139) Multiscale GWR models for binary

outcomes have not yet been developed but are likely to be available in the future.

With the use of larger datasets GWR models could be used to characterize the variation in factors
that affect MWH use between different areas and used in conjunction with delivery care GWR models
to assist with prioritization of cost-effective strategies to improve institutional births. These models
could also inform appropriate placement of future MWHs in areas that would benefit from these services
and allow sub-national policy implementers to determine if MWHs meet the specific needs of their

populations.
8.5.2.  Eligibility criteria and distance

The parallel project objective of evaluating the impact of the leader training intervention on
uptake of maternal healthcare services directed the decision to include the leader training as a separate
intervention arm. It also partially informed the formulation of eligibility criteria, which did not restrict
participation by distance as this would have narrowed the generalizability of effect of the leader training
intervention component. Additionally, the Ethiopian national guidelines on MWH admission criteria
include women suspected to be at risk for obstetric complications (101) which meant that using
distance-based eligibility criteria would have further limited the applicability of trial findings. However,
ambivalence around the suitability of this risk-based criterion for admission to MWHs located at health
centres (with limited capacity to handle complications) became apparent at meetings with the National
Advisory Committee!®. This uncertainty among policy-makers could be a contributing factor to the
variation in referral practices observed at PHCU-level. Some providers focussed on referrals to women
living far away while others included women who were believed to be at higher risk for complications
(such as those with twin pregnancies); some health centres simply used MWHs as an extension of the

insufficiently-sized labour wards to temporarily house women not yet in the active stages of

labour.(140)

Post-hoc analysis, which substituted calculated distances for estimated travel time, suggested
that women living within a kilometre of a health centre had lower odds of MWH use (Appendix 4.2).
The implication of this was that for almost one-fifth of the trial participants (Appendix 7.2.3.3) MWH
stay may have been irrelevant in terms of relieving geographical access constraints. This could have

diminished some of the impact of the combined intervention on institutional births. Future work on

13 An advisory committee consisting of national level policy makers from the Ethiopian Federal Ministry of Health, Ethiopian
Institute of Public Health and Ministry of Science and Technology was assembled in 2016 to serve as a platform to engage
stakeholders, share preliminary findings, solicit feedback and disseminate final results during annually organized meetings.
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MWH effectiveness in Ethiopia, thus, may benefit from the inclusion of distance-based eligibility
criteria. Sub-group analyses among trial participants living at least one kilometre away from health

centres has been planned to determine if that changes intervention effectiveness estimates.

8.6. Conclusions

To ensure that “no one is left behind” will require knowing who is being left behind and where they
are. Through this work I have demonstrated the relevance of context at a more granular scale than
typically considered for policy formulation and implementation. The heterogeneity in local context
results in different configurations of factors influencing service use and results in a range of responses
to changes in conditions between localities. This means that applying uniform solutions across regions
within countries is unlikely to be effective in “closing the gap” in access to care. While there is global
recognition of the need for countries to adapt global maternal healthcare policies to suit their national
contexts, additional emphasis on sub-national tailoring will be required to reduce these within-country
disparities. Countries such as Ethiopia that have decentralized governance systems are ideally structured
to launch locally relevant responses through sub-national units such as regions and woredas. However,
to facilitate effective local policy implementation, subnational governments will also require fiscal
independence, human resources and policy decision spaces (141), in addition to data about geographical

and social dimensions of access to care.

Maternity waiting homes provide an interesting example of a global strategy to improve women’s
access to obstetric care that has strong external partner support. However, a disproportionate influence
of “donors” has been described as one challenge that local policy makers face in advancing women’s
health using strategies that are appropriate to the “realities on the ground”.(141) MWHs have been
scaled-up across Ethiopia without strong evidence of effect (104,142,143) or comprehensive sub-
national needs assessments to determine where they may be most effective. The need to generate strong
evidence about their effectiveness in improving women’s access to facility-based delivery care still
remains. Trials are likely to provide the most conclusive evidence base around effectiveness. However,
they will need a pragmatic and inclusive approach to the design of sustainable MWH models in order
to produce meaningful results for this complex intervention. Incorporating process evaluations,
ensuring appropriate duration for intervention delivery and evaluation as well as building in
contingencies for disruption will also be critical particularly in low-resource settings. Partnerships
between international and local institutions, such as the one employed in our trial, are also helpful for

ensuring that local priorities are recognized and evidence generation is contextually relevant.(144)

It is also unlikely that MWHs can equitably improve access to care if complementary interventions

specifically addressing geographical and social barriers are not also in place. In the absence of these,
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MWH users are likely to be skewed towards those who have the financial and social resources to
surmount these challenges leaving behind those most vulnerable to their circumstances. Additionally,
if MWHs are intended as platforms to link women at high risk for complications to care, then the type
of health facility that they are attached to (health centre versus hospital) is an important consideration
given the poor quality of emergency obstetric care that is common at lower level facilities.(75,84)
Referral strategies will also need to be adapted to match the level of care available; if MWHs are located
at health centres where comprehensive emergency obstetric care is not provided and functioning
ambulances are not readily available to transfer complicated cases, referring high risk women to these
MWHs is likely inappropriate and unethical. A less fragmented approach to awareness creation about
MWHs is also needed for localities that choose this strategy; while discussing birth preparedness,
community health workers and healthcare providers need to alert women to the option of MWH stay if
suitable. There is, therefore, a need to determine how MWHs fit in with other strategies to improve

access to maternal healthcare adopted by sub-national regions in response to their population’s needs.

In conclusion, to equitably improve all women’s access to maternal healthcare services, explicit
consideration of contextual differences in needs and obstacles will be necessary in evidence generation
and policy implementation efforts. While sustainable, community co-designed, optimally situated and
appropriately promoted MWHs integrated into the continuum of health services may be one option to

improve access to care in some localities, the need for evidence of their effectiveness remains.
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Chapter 1.  Introduction
Al.1. Overview of the Safe Motherhood Project

The Safe Motherhood Project had several objectives formulated using the RE-AIM framework.
This framework is designed to support evaluation of the public health impact of interventions by
examining intervention reach (R), efficacy (E), adoption (A), implementation (I) and maintenance (M)
of the intervention.(1) Although four interventions (MWHSs", local leader training, health extension
practitioner! training, and mobile health interventions for health extension worker (HEW) and midwife
communication) were planned, the project ended up focusing on MWHs" and training of local leaders

using information, education and communication (IEC) materials developed.

The project involved designing both intervention components and collecting baseline and
endline data to assess the effect of the interventions: (i) on maternal healthcare service coverage (reach
and efficacy), (ii) changes in the knowledge, attitudes and practices related to maternal healthcare
services of HEWs, women, men and leaders and (iii) the level of uptake of the MWHs" intervention and
IEC materials by the Jimma Zone Health Office including changes in policy and resource allocation
(adoption). The strategies used by the community and zonal administration to maintain MWHs"* was
also a project objective (maintenance). Project monitoring and evaluation data was collected
periodically as part of implementation oversight. The project included collection of both qualitative and
quantitative data and employed cluster-randomized controlled trial design to evaluate intervention

effects.

I focused my third thesis research objective on answering the Safe Motherhood Project’s
research question about the effectiveness of MWH" and training of local leaders in increasing the

proportion of women who give birth at a health facility (use of delivery care services).

Al.2. Overview of the local leader training intervention component

HEWSs hold positions of trust as community-based health leaders and have the potential to
influence utilization of maternal healthcare services in Ethiopia. To leverage this, the local leader

training component of the interventions involved HEWs as training workshop co-facilitators. The

! Health extension practitioners are HEWs that have at least two years of service who then receive an additional two years of
training to enhance their service capacity.(84)
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workshops targeted Women Development Army (WDA) volunteers who routinely work closely with
HEWs and also have extensive reach in the communities. The workshops also included religious leaders
and members of the Men’s Development Army. Being community members themselves, the
involvement of all these leaders in the co-creation of locally-suited solutions to improve women’s
access to care follows an “empowerment model” of community participation. In this model, community
participation is not simply viewed as a means to an end (increased service access) but rather as a process
of power redistribution and accumulation of social capital.(2) The main aim of the workshops was to
build on shared experiences around successful strategies to mobilize communities to positively support

women’s access to and use of maternal healthcare services.

Al.3. Information brief prepared for the National Advisory Committee

A national advisory committee (NAC) consisting of members of the Ethiopian Federal Ministry
of Health, the Oromia Region Health Bureau and the Jimma Zone Health Office was assembled for the
project in early 2016. Other stakeholders on the NAC included representatives from the National Ethics
Committee in Ethiopia and the Ethiopian Public Health Institute. The purpose of the NAC was to ensure
sustained ownership of the research and to facilitate continual dissemination of research findings to
decision makers. The NAC also provided a platform through which stakeholders could provide

feedback, monitor implementation and help to contextualize findings.

Meetings with the NAC and the research team were held annually in Addis Ababa. A copy of
the information brief that I prepared for the 2017 meeting is included here. An account of the 2019

NAC meeting can be found at the INSIGHT team’s website: https://www.manishakulkarni.com/taking-

the-evidence-to-decision-mak

INSIGHT =

Research Lab -

Home Research at INSIGHT Our Team Publications Stories from the field More

Taking The Evidence To The Decision-Makers in
Ethiopia by Jaameeta Kurji (PhD cand)
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Jimma IMCHA Trial: Baseline Survey Findings

Jimma University, University of Ottawa & Jimma Zone Health Office

About the Study

As part of an implementation study of interventions to promote safe motherhood in Jimma Zone, a
baseline survey was conducted to understand women'’s utilization of maternal health services during
pregnancy and childbirth, and after delivery. Twenty-four health centres in Gomma, Seka Chekorsa and
Kersa districts were selected to participate in the cluster-randomized controlled trial to evaluate the
effectiveness of functional maternity waiting homes (MWHSs) and religious and community leader
training in improving institutional birth rates. 160 women who had a pregnancy outcome up to a year
before the baseline survey were randomly selected from within the catchment areas of these health
centres.

Participant Profiles
3,784 eligible women (98%) were successfully interviewed during the baseline survey that took place
between October 2016 and January 2017. 85% of husbands were also available and interviewed.

Women Men
ol 2USlyears 56%  30-40 years
56%  No formal schooling 42%  No formal schooling
78%  Housewives 80%  Farmers
34%  Visited at home by HEW 27%  Have electricity in the household
23%  Live >45minutes from health centre 53%  Own a mobile telephone

71% Heard of MWHSs

Baseline Service Coverage Levels

The study’s safe motherhood interventions aim to improve coverage of maternal healthcare
services by improving the quality of MWHs and creating an enabling environment for women through
enhanced community awareness and support of these services. Baseline levels of service use were,
therefore, assessed prior to intervention roll-out.

Maternal Healthcare Service Use by District

100

92
86
72 76
75
57 M Antenatal care
49
50 40 38 Facility deliveries
25 M Postnatal care
25 MWA use
0

Gomma Seka Chekorsa Kersa

% Utilization
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Reasons for Not Delivering at a Health Facility*
32%
25%
20%
19%

<10% No child care, or fear of procedures, no husband support

*Multiple responses were possible

What’s Next for the Study?

Intervention roll-out began shortly after the baseline survey was completed with all participating
YRy PHCUs receiving MWH supplies during May 2017. 137 health extension workers and 123 religious
- have been trained to date. Close to 10,000 Development Army members will be trained by the end
of 2017.

The Endline Survey is tentatively set to begin in September 2018. 3,840 women and husbands will
— be recruited and interviewed. Intervention effectiveness analysis will involve an evaluation of the
change in institutional birth coverage between the survey periods.

Study Team

I

Jimma University: Lakew Gebretsadik, Sudhakar Morankar,
Muluemebet Wordofa, Getachew Kiros, Shifera Asfaw,
Abebe Mamo, Yisalemush Asefa, Gemechu Beyene
University of Ottawa: Ronald Labonté, Manisha Kulkarni,
Jaameeta Kuriji, Nicole Bergen, Corinne Packer

Jimma Zone Health Office: Kunuz Haji, Gebeyehu Bulcha

Funding

This work was carried out with grants #108028-001 (Jimma University) and #108028-002 (University of Ottawa)
from the Innovating for Maternal and Child Health in Africa initiative (co-funded by Global Affairs Canada (GAC),
the Canadian Institutes of Health Research (CIHR) and Canada’s International Development Research Centre
(IDRC)); it does not necessarily reflect the opinions of these organizations.
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Chapter 2. Background
A2.1. Signal functions used to assess emergency obstetric care (EmOC) capacity

Table A 2.1.1. Signal functions used to assess EmOC capacity (by major obstetric complication)

Appendices

Major obstetric complication

Signal function Obstructed : Abortion . Ectopic Ruptured
Haemorrhage 1 Sepsis .. Pre-/eclampsia
abour complication pregnancy uterus
Basic services (BEmOC)
Antibiotics + + +
Uterotonics + +
Anticonvulsants +
Placenta removal +
Retained product removal + + +
Assisted vaginal delivery +
Neonatal resuscitation
Comprehensive services (CEmOC)
Surgery . + + + + + + +
(ex: caesarean section)
Blood transfusions + + + +

Source: UNFPA/WHO Handbook for monitoring EmOC (2009)(3)
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A2.2. Photographs? of delivery rooms and postnatal wards at selected study sites

Most labour rooms had two birth couches that were well-worn and often had stirrups to secure
women’s legs. Labour rooms varied in their cleanliness and tidiness. The availability of clean running
water and soap as well as a light source also varied between sites. None of the rooms had any curtains
for privacy to separating women or room to accommodate companions. Some labour wards had clearly

marked buckets for waste and soiled material management.

Gembe health centre, Gomma district
(December, 2015)

Waste management at Kara Gora health centre labour ~ Postnatal ward Bulbul health centre, Kersa
room, Kersa district (July 2017) Kersa district (July 2017)

21 took all the photographs included in the thesis during several field visits over the study duration
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A2.3. Quality of evidence on factors associated with ANC use in Ethiopia

With respect to methodological quality, Tekelab et al. rated most of the primary studies included in
their review as high.(4) However, closer inspection of the original studies exposed several issues that
need to be noted when considering available evidence on factors that are associated with ANC use in
Ethiopia. Using the Newcastle-Ottawa quality assessment scale’, the reviewers awarded three or more
stars to selection processes in 12 included studies, suggesting they found very little amiss in these
studies; however, examination of the individual studies revealed little or no information on sampling
frame (5-11), participant recruitment procedures or the number of eligible participants approached
(5,7,10,12,13) in these studies, which makes it difficult to rule out the presence of selection bias or
verify how representative the included samples were. The review authors also generally rated included
studies high on “exposure ascertainment”, which presumably pertained to how independent variables
of interest were determined. However, 12 primary studies either did not provide variable definitions or
had details missing such as what information the variable represented and/or how responses were
categorized.(5-8,10—17) In many cases, this made it difficult to discern what precisely the outcome was
associated with, making comparisons between studies tenuous. For example, Tekelab and colleagues
reported the pooled estimate as comparing ANC use among educated and non-educated women.
However, the primary studies differed in their definitions of education with three studies combining
education level and literacy and using non-literate as the reference group (5,12,16) while the rest
focused solely on level of schooling completed. Unclear and incomplete study definitions can also lead

to misclassification and, therefore, the presence of information bias cannot be dismissed.(18)

Several of the primary studies in the Tekelab et al. review also used statistical significance in
bivariable analyses to determine what factors to include in multivariable analyses used to generate
associations.(6,7,13,15,16) A few studies (14,16) modelled groups of factors such as socio-
demographics (e.g., education or household wealth) separately from other groups such as reproductive
history (e.g., parity, prior pregnancy complications, history of stillbirths) which could result in higher
residual confounding in each model than may have been obtained from modelling all relevant factors

together.

Several primary studies also used multi-stage sampling strategies (5—10,12—17,19), but only one

study described accounting for clustering in their analysis.(7) Other modelling concerns included the

3 The Newcastle-Ottawa quality assessment scale is designed to assess the quality of case control and cohort studies It includes
ratings for selection (representativeness and selection methods, maximum 4 stars), comparability (of groups being compared,
maximum 2 stars) and methods of ascertaining exposure/outcome (how each were determined, if methods used for two groups
were comparable and if non-response was reported, maximum 3 stars). The review authors reported star ratings for selection,
comparability and outcome assessment, but did not provide any information about how these ratings were arrived at or what
issues were identified in relation to the original studies.
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categorization of responses that resulted in very small cell frequencies or no observations for some
response-outcome combinations (5,7,8,10,12,14,16,17,19), which would affect model stability and
parameter estimate credibility.(20) Standard errors will also be inflated when there is collinearity
between explanatory variables included in a model.(21) The possibility of correlation between some
independent variables included in multivariable models (such as age and parity, travel duration and
mode of transport, or history of pregnancy complications and prior service use) may also affect

parameter stability.
A2.4. Quality of evidence on factors associated with delivery care use in Ethiopia

A2.4.1 Review by Nigusie et al.(22)

While the above review highlights potential factors that may influence delivery care use in Ethiopia,
the estimates reported have to be viewed with caution. The review authors neither provided descriptions
for variables nor explained what response options from original studies they encompassed; they also
did not describe how variables had been further categorized, all of which made findings hard to
interpret. In fact, several primary studies themselves did not report how variables were assessed or
responses classified (23-34) which severely limited comparability and increased the chances of
misclassification and information bias. An example of this issue could be seen with the variable
“maternal knowledge” which was described by the review authors as awareness about pregnancy-
related danger signs and benefits of institutional delivery services. Of the 11 primary studies used to
generate a summary pooled odds ratio by the review authors, one study reported on awareness of
“pregnancy complications”(31), three reported on danger signs during labour (25,29,35), three
combined awareness of pregnancy, labour and /or postpartum danger signs (27,36,37), one reported
pregnancy, labour and postpartum danger signs separately(33), one considered knowledge as
“awareness about pregnancy and delivery complications, importance of delivery care, availability of
ambulance services and risks of complications”(32), another study reported on both awareness of
delivery services as well as perceived benefits of institutional delivery (28) while yet another focused
on awareness of ANC and delivery service availability.(34) Primary studies also varied on their
definition of what constituted adequate awareness with some using a 50% cut-off for their score (27)
while others used sample means as cut-offs (36,37); however, most provided no information about how
they categorized responses.(25,26,29,31-35) Given the variability in what each variable represented,
the use of arbitrary cut-offs that were likely to be context-dependent and the breadth of constructs
included under “maternal knowledge”, how meaningful a pooled estimate is, is uncertain. Nevertheless,
it does point to a potential correlation between awareness of complications during pregnancy and

delivery on use of delivery care which should be investigated appropriately.
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The reference group against which comparisons were made were also not always reported by the
Nigusie et al. For instance, it is unclear what the reference group was for travel time and information
source availability were. The review authors also described using adjusted estimates from individual
studies to generate pooled estimates. However, it is unclear how this was possible for occupation, travel
time, information source and knowledge as some of the relevant original studies included either did not
present adjusted estimates for the candidate factor under question (24,28,30,34) or used different
categories from those included in the meta-analysis (33), meaning the review authors presumably

pooled raw counts rather than adjusted estimates.

The review authors also rated all the included studies as being high quality. However, most of the
included primary studies had inadequate levels of reporting on selection and recruitment of women (23—
25,27,30-32,35,36,38) making it difficult to rule out the presence of selection bias. Moreover, very few
studies provided information about the sampling frame used and did not comment on how complete or
update to date it was.(25,28,31,33,34,39,40) Some studies reported using HEWs or nurses as data
collectors (39) which may have influenced women’s responses particularly around health-system
related barriers to accessing delivery care. The lack of clarity around variable definitions and
ascertainment of “exposures” of interest means that the extent of misclassification cannot be assessed;

the presence information bias, thus, cannot be dismissed.(18)

In terms of analysis, the majority of included studies did not adjust for clustering in regression
models despite using multi-level sampling.(23-26,28,30—40) In spite of the increased likelihood of
excluding important confounders and introducing noise variables into regression models associated
with p-value based variable selection methods (21), many primary studies adopted this approach to
decide on which variables to include in their multivariable models.(23-25,27,28,30,32-36,38-40)
Model parsimony is also not usually as much of a priority in exploratory models as it is in prediction
models thus making these variable selection methods difficult to justify.(21) Several studies also had
small cell frequencies (< 10 observations) (23,24,26,28-33,35-37,40) which can lead to sparse data
problems; some studies included independent variables that may have been correlated with each other
such as age and parity (36,38), gravidity and parity (29) or ANC use and frequency of ANC use.(32)
Some primary studies modelled groups of factors separately (23,32,36) rather than combining all

relevant factors together which would likely have lower residual confounding.

A2.4.2 Review by Kebede et al. (41)

While a random-effects model was used to generate pooled estimates in this meta-analysis, it
is unclear whether the authors used adjusted estimates or not. The primary studies included in the

systematic review were mostly cross-sectional in nature and although rated fairly highly in terms of
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quality by the review authors, suffered from several issues discussed in previous sections. Very few
studies reported sufficient details on participant selection and recruitment, completeness of sampling
frames and whether or not efforts were made to reach selected women who were unavailable when data
collectors first visited homes.(11,31,42—46) Also, while several described randomly selecting women,
no information was provided on how exactly this was done. It is difficult, therefore, to exclude the
possibility of selection bias which can be present as a result of systematic errors in participant selection

and recruitment.(18) It may also have implications for the external validity of the findings.

The review authors described assessing the quality of included studies but did not report any
details. An examination of the original studies included in the review also revealed several errors in the
review such as including a primary study conducted in Pakistan (47), a qualitative study from
Indonesia(48) and one which analysed DHS data on six countries that did not include Ethiopia.(49)
Kebede et al. also reported using data from a meta-analysis on delivery care and neonatal mortality, but
that meta-analysis did not appear to report any results on any factors listed nor was it restricted to studies
conducted in Ethiopia.(50) There were also studies duplicated within models using inconsistent data

which further compromised the reported pooled estimates.

While I surveyed the review by Kebede and colleagues to get a general sense of factors that
may influence delivery care use in Ethiopia, the pooled effect estimates have largely been disregarded
when considering available evidence. Moreover, many of the original included studies also suffered
from methodological issues described earlier which may also compromise their validity and thus, that
of the meta-analysis. The presence of publication bias in the systematic review was also not assessed.
Neither the search strategy nor the list of included studies was available making it difficult to judge the

extent to which all eligible studies were captured.
A2.5. Quality of evidence on factors associated with PNC use in Ethiopia

Most primary studies included in the review by Chaka et al. (51) did not provide clear descriptions
of candidate correlates or had very unclear ones. Decision-making was one example where one primary
study hinted at it representing women’s involvement in decisions around healthcare spending (46) while
another seemed to be evaluating women’s involvement in decisions to use health services.(45) A pooled
estimate was, nevertheless, generated by the review authors. Two additional primary studies included
in the review that investigated decision-making involvement were neither included in the meta-analysis
pooled estimate nor discussed. Both studies did not report a significant association between women’s
involvement in decisions (dimension unspecified) (17) or decisions about healthcare spending.(15) The
absence of clearly defined variables considered as potential correlates of PNC use means that

information bias due to potential misclassification of “exposure” groups (i.e. candidate correlates of
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PNC use) is also possible. This can also result in residual confounding due to improper adjustment for
potential explanatory factors (18) and reduces comparability between studies difficult while also

making interpretation of pooled estimates uncertain.

The review authors also generated a pooled estimate that combined both distance (46) and travel
time (44,45) using three studies. Two of the studies pointed towards shorter distance and travel times
favouring PNC use (44,46) while one was inconclusive (45) underscoring the need for well-defined,
reliable metrics to be used to assess the association between service use and physical barriers such as

distance.

The lack of information about variables also made it difficult to understand the rationale behind
choices review authors made in which primary studies to include in the meta-analysis. For example, for
women’s and husband’s education the review authors left out two studies (11,17) that reported
seemingly comparable variables. Two other studies may have been excluded as they combined literacy
and education into one variable.(31,42) There was no clear trend in the associations reported by
individual studies not included in the meta-analysis; three reported no effect (11,31,42) and one had an

inverse association with higher education resulting in lower odds of PNC use.(17)
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A2.6. Photographs of selected MWHs within the study districts

(All photographs included were taken by me during field visits to Ethiopia between 2015 and 2019)
Sleeping spaces at MWHs without any upgrades

Serbo, Kersa District Bula Wajo, Kersa District Gembe, Gomma District
(December 2015) (May 2016) (December, 2015)

Seka, Seka Chekorsa District Choche, Gomma District
(July, 2017) (May, 2016)
B

Buyo Kechama,
Seka Chekorsa
(July, 2017)

Detu Kersu,
Seka
(July, 2017)
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Water storage

Limu Shayi, Gomma district (May, 2016)

Latrines

Bula Wajo, Kersa District Detu Kersu, Seka Chekorsa District
(May 2016) (July, 2017)

Cooking spaces

Kellacha, Kersa District Choche, Gomma District
(July, 2017) (May, 2016)
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A2.7. Correlations of MWHs with mortality and health outcomes

To explore the impact of MWHs on maternal health, several studies have compared the proportion
of obstetric complications between MWH users and non-users. In general, the proportion of women
with complications is reported by available studies to be lower among MWH users than non-users.
Uterine rupture®, for instance, was uncommon among users but ranged from 2% to 7% among non-
users (52-54) apart from one study which recorded no cases.(55) Prolonged labour and premature
rupture of membranes, reported by two studies in Ethiopia (54,56) and an earlier Zimbabwean study
(55), were generally higher among non-users than users. Record reviews at 3,804 facilities in Ethiopia
offering obstetric care compared facility-level rates of direct complications per 100 deliveries. While
health centres with MWHs did not have significantly different direct obstetric complication rates,
complication rates were 47% lower in hospitals with MWHs than those without.(57) It is important to
note that individual-woman data was not available and, therefore, findings do not distinguish between
users and non-users. Aggregated, retrospective routinely collected data was also used in this

analysis.(57)

Studies reporting comparative percentages of maternal death between MWH users and non-
users are available from rural Ethiopia (52-54,58,59), Eritrea (60) and Zimbabwe.(55,61,62) Most
studies recorded no difference in proportion of deaths, while three registered slightly higher levels
among non-users. Several of the studies had small sample sizes that were probably unlikely to be able
to detect changes in this rare outcome. A study in Liberia, comparing maternal deaths using facility
data, reported statistically significant lower deaths among communities with than without MWHs (Wald

w2 =4.22, p=0.04).(63)

With respect to correlations between MWH use and newborn mortality, studies from Ethiopia
(52-54,56,58,59) Eritrea (60) and Zimbabwe (55,61,64) have reported differences in percentages of
stillbirths or perinatal mortality between users and non-users. In general, a higher proportion of
stillbirths was noted among non-users than MWH users.(52-54,58,61,64,65) However, studies from
Zimbabwe and Liberia found no statistical difference in levels of perinatal deaths between users and
non-users.(61,63—65) When perinatal death rates in Ethiopia were compared by type of facility no
significant differences were detected between health centres with or without MWHs; but, perinatal
death rates were 47% lower among hospitals with MWHs than those without. These results were

obtained when region, managing authority, location (rural/urban), capacity and readiness to provide

4 Uterine rupture is the “catastrophic tearing of the uterus into the abdominal cavity”.(85) Women with prior caesarean sections
are typically at risk for uterine rupture. Analysis on data from 29 countries found that 1% of women in developing countries
with prior caesarean section suffered uterine rupture. Risk factors include lower education, spontaneous onset of labour and
preterm births. Maternal deaths and perinatal death are higher among women with uterine rupture.(86)
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EmOC, delivery volume, skilled birth attendant densities and availability of motor vehicle transport at
the facilities were included in the model.(57) In Ethiopia, Braat et al. reported lower odds of stillbirths
among MWH users compared to non-users (crude OR = 0.18; 95% CI 0.13 to 0.25) as well as women
from a different health facility with no MWH present (crude OR = 0.17; 95% CI1 0.12 to 0.24).(59)

A recently published meta-analysis attempted to quantify the effect of MWH use on perinatal
mortality in Ethiopia; the authors concluded that MWHs reduced perinatal mortality by over 80%
(pooled OR = 0.15; 95% CI: 0.14 to 0.17; 10 observational studies) and should be incorporated into
routine maternal healthcare services.(66) However, there were several methodological issues which
limited the reliability the findings which are discussed at length in Appendix 2.8. There were outcome
abstraction errors, several eligible studies were missing, the search strategy used was not reported and,
strong causal conclusions made using unadjusted estimates from observational studies which are likely
to have selection bias and confounding.(67,68) Moreover, the authors used a fixed effect model to
generate pooled estimates which is likely inappropriate for complex public health interventions.(69—
72) This is because these interventions tend to have considerable heterogeneity in user characteristics,
intervention implementation and contextual influences as has been demonstrated for MWHs.(73) Aside
from this, it is difficult to confidently attribute any reductions in perinatal mortality to MWH use without
a better understanding of modifiable risk factors that are associated with use. For instance, reporting the
type of stillbirth (intrapartum or antepartum) could help to disentangle stillbirths that may be averted
through timely access to obstetric care from those caused by more long-term issues such as foetal

growth restriction (74) which MWH stay would not have any influence over.

J.Kurji PhD thesis (2021) 286



Appendices

A2.8. Critique on meta-analysis of the effect of MWH use on perinatal mortality in
Africa

A re-print of the published critique is included here under the Creative Commons Attribution
4.0 International License which allows unrestricted use, distribution and reproduction in any medium.

The link to the Creative Commons License is: http://creativecommons.org/licenses/by/4.0/

Article citation
Kurji, J., Hackett, K, Wild, K et al. The effect of maternity waiting homes on perinatal mortality is
inconclusive: a critical appraisal of existing evidence from Sub-Saharan Africa. BMC Res Notes (2021)

14:86. https://doi.org/10.1186/s13104-021-05501-2

The re-print is included between thesis pages 288-296.
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Abstract

Objectives: To assess the appropriateness of the statistical methodology used in a recent meta-analysis investigating
the effect of maternity waiting homes (MWHs) on perinatal maortality in Sub-5aharan Africa.

Results: A recent meta-analysis published in BMC Research Notes used a fixed-effect model to generate an unad-
justed summary estimate of the effectiveness of MWHs in reducing perinatal mortality in Africa using ten cbserva-
tional studies (pooled odds ratio 0.15, 95% confidence interval 0.14-0.17). The authors concluded that MWHs reduce
perinatal mortality by over 80% and should be incorporated into routine maternal health care services. In the present
article, we illustrate that due to the contextual and methodological heterogeneity present in existing studies, the
authors’ conclusions about the effectiveness of MWHSs in reducing perinatal mortality were likely overstated. Addi-
tionally, we argue that because of the selection bias and confounding inherent in observational studies, unadjusted
pooled estimates provide little causal evidence for effectiveness. Additional studies with robust designs are required
before an appropriately designed meta-analysis can be conducted; until then, the ability to draw causal inferences
regarding the effectiveness of MWHSs in reducing perinatal mortality is limited.

Keywords: Maternity waiting homes, Perinatal mortality, Stillbirths, Meta-analysis, Sub-5aharan Africa, Heterogeneity,

Observational studies, Random-effects models

Introduction

There is renewed interest in maternity waiting homes
(MWW Hs) as a strategy to increase facility-based obstetric
care and reduce maternal and perinatal mortality. MW Hs
provide temporary accommodation near a health facility
prior to birth for women with high-risk pregnancies and/
or living far away from health facilities [1]. Several Afri-
can and Asian countries are investing in MWH scale-up
as part of their national health strategies [2-5].
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B BMC

While observational studies have reported some ben-
efits [6—8] there is still insufficient evidence that MW Hs
reduce mortality [3, 9] or impact newborn outcomes [10].
The quality of available evidence is also low, yet a recently
published meta-analysis has drawn strong conclusions in
favour of MWHSs. An 82.5% reduction in perinatal mor-
tality was attributed to MWH use and consequently, the
authors recommend that “all pregnant women be admit-
ted to MWHs before delivery” [11]. This review has
been cited repeatedly to advocate MWH use [12-19]
despite limitations in the original studies and the review.
In this research note, we critically assess the analytic
approach employed in this meta-analysis [11] and discuss
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important considerations when pooling observational
data on complex interventions such as MWHs.

Main text

Features of the recent meta-analysis on MWHSs

and perinatal mortality

The meta-analysis by Bekele and colleagues included ten
observational studies from six countries [7, 8, 20-27]
after 31% (n="73/236) were excluded because full texts
were unavailable [11]. Most of these studies included
women who delivered at hospitals offering some level
of comprehensive emergency obstetric care [7, 8, 20, 21,
23, 26, 27]. The number of perinatal deaths abstracted
for MWH users and women admitted directly to hospi-
tals were reported [11], but there were abstraction errors
for two studies [21, 27] and some overlap in data from
two studies conducted at Attat Hospital in Ethiopia [8,
24]. Three studies [7, 8, 23] reported stillbirths but not
early neonatal deaths and in two others it was difficult
to distinguish outcomes for MWH users and non-users
[22, 26]. The authors used a fixed-effect model to gener-
ate an unadjusted pooled odds ratio estimating the asso-
ciation between MWH use and perinatal mortality. The
authors reported conducting sub-group analyses by study
design due to the high degree of heterogeneity detected
(I=97%), but no sub-group estimates were reported or
discussed [11].

Methodological considerations

Choice of model for meta-analysis of complex interventions
Decisions about which statistical model to use in a meta-
analysis depends on the type of effect expected and the
goal of the analysis [28]. Using a fixed-effect model con-
veys the belief that there is one common true effect size
estimated by all individual studies, and that differences in
observed effect sizes are a result of sampling error [28—
30]. When a fixed-effect model is used, the goal is not to
extrapolate findings beyond the included set of studies
[28, 31]. In contrast, random-effects models are suitable
when a distribution of true effects exists, and included
studies represent a random sample of possibilities; in this
case, findings may be generalized to other similar scenar-
ios [29].

Heterogeneity is the variability in true effects underly-
ing different studies [32, 33]. The I? statistic (indicates the
proportion of variance in observed effects due to vari-
ance in true effects and is a “measure of inconsistency”)
[32, 33] is often used to decide whether sufficient hetero-
geneity exists to run a random-effects model but this is
not recommended as it has low power [28]. What may
be more useful is to assess whether it is likely that stud-
ies included are “functionally identical” [29] as assumed
under a fixed-effect model. Widespread differences in

Page 2 of 9

participant characteristics, intervention designs, set-
tings and outcomes, make the absence of heterogeneity
unlikely [28, 33, 34]. Public health interventions are even
less likely to be homogenous; they often have interact-
ing components targeting multiple groups, accommo-
date flexible delivery, and are embedded within complex
systems [35]. Given the considerable variation in MWH
implementation [36] random-effects models are likely
more suitable for meta-analyses involving MW Hs.

Alone, however, the estimated mean effect provides an
incomplete picture [37] as how effect sizes vary under
different conditions and populations is often of inter-
est [38]. With sufficient numbers of studies, sub-group
analysis within a few important, pre-specified subgroups
(to avoid issues with multiple testing) [28, 39] is one way
to explore heterogeneity. Results need to be interpreted
cautiously due to the observational nature of the analysis
[30].

Finally, in fixed-effect models, larger studies are
weighted more heavily [30] as they have smaller sampling
error and higher precision. The pooled estimate reported
by Bekele et al. [11] was, thus, largely influenced by one
study [8] (weight: ~74%). In random-effects models, each
study provides unique information about the distribution
of true effect sizes, therefore weighting is more equiva-
lent [29].

Methodology for the present study

In light of the methodological considerations outlined
above, we sought to critically assess the methodol-
ogy employed by Bekele and colleagues, and explore
whether heterogeneity may be better accounted for using
a random-effects model. For illustrative purposes, we re-
abstracted information from the seven studies [7, 8, 20,
21, 23, 25, 27] from the review that had appropriate data
available, as well as three additional eligible studies [40—
42] identified from reference lists (Table 1). We calcu-
lated a summary estimate in Review Manager version 5.4
using a random-effects model for stillbirths and perinatal
mortality separately, using unadjusted outcome events
reported for MWH users and women directly admitted
to hospital.

To explore heterogeneity, we conducted sub-group
analysis for stillbirths to demonstrate how country and
type of managing authority may change effect estimates.
While no definitive conclusions can be made, the results
provide insight into sources of heterogeneity.

Random effects model findings and implications

The pooled estimates are suggestive of an association
between MWH use and lower stillbirths (pooled Risk
Ratio [RR] =0.39, 95% Confidence Interval [CI]: 0.19 to
0.80; nine studies; 43,385 participants) and to a lesser
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a MWH users Non-users Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Braat (2018) (1) 38 2784 393 5423 137% 0.19[0.14,0.26) .
Chandramohan (1995) 17 1573 56 2915 131% 0.56 [0.33, 0.96] =]
Fogliati (2017) 12 348 21 729 125% 1.20[0.60, 2.40] _r
Gaym (2012) 6 260 165 2272 12.0% 0.32[0.14,0.71) Yo —
Kelly (2010) 120 6805 3316 17343 14.0% 0.09(0.08,0.11) B
Meshesha (2017) 1 86 25 430 6.8% 0.20[0.03, 1.46)
Millard (1991) 9 486 14 336 11.9% 0.44[0.19,1.01) —
Singh (2016) 3 255 1 287 59% 3.38(0.35, 32.26)
Tumwine (1996) 3 280 16 773 10.0% 0.52[0.15,1.76) —
Total (95% CI) 12877 30508 100.0% 0.39 [0.19, 0.80] <
Total events 209 4007
Heterogeneity: Tau*= 0.97; Chi*= 113.43, df = 8 (P < 0.00001); F= 93% 50 0 0*1 140 100‘

Test for overall effect: Z= 2.58 (P = 0.010)

Footnotes

(1) Two types of controls included in this study. Non-users from Attat hospital where users sourced included here

Favours MWH use Favours Direct admission

Heterogeneity. Tau*= 0,02, Chi*=5.92,df=5 (P=0.31), F=16%
Test for overall effect. Z= 2.48 (P=0.01)

b

MWH users Non-users Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chandramohan (1995) 30 1573 94 2915 343% 0.59(0.39,0.89] ——
Fogliati (2017) 15 348 42 729 205% 0.75(0.42,1.33) e
Millard (1991) 17 486 24 336 188% 0.49(0.27,0.90) .
Singh (2016) 4 255 1 287 1.7% 4.50[0.51, 40.02)
Tumwine (1996) 7 280 23 773 108% 0.84 [0.36,1.94) —r
van Lonkhuijzen (2003) 12 218 16 292 138% 1.00 [0.49, 2.08] =T =
Total (95% CI) 3160 5332 100.0% 0.69[0.52, 0.93] -3
Total events 85 200

Fig. 1 Forest plots of association between MWH use and (a) stillbirths and (b) perinatal mortality

0.01

01 10 100
Favours MWH use Favours Direct admission

extent lower perinatal mortality (pooled RR =0.69, 95%
CI: 0.52 to 0.93; six studies; 8,492 participants) (Fig. 1).
The comparative similarity in weights calculated for
stillbirths point to higher between-studies than within-
study variance [29]; this is also reflected in the high val-
ues of I? (I2=93%, indicating 93% of the total variation
is attributable to heterogeneity [33]) and > (t>=0.97).

The lower I? values suggest that there is more consist-
ency among studies conducted in Ethiopia (I*=286%)
and even more among those conducted in other coun-
tries (I>=35%) than when all studies are considered
together (I>=93%) (Table 2).

Overall, the reduction in the between-study vari-
ance for country sub-groups (t>=0.10—0.28 subgroups
versus 12=0.97 all studies) suggests that between-
country contextual differences could be one source of
heterogeneity. The between-study variance was also
lower when the type of managing authority was con-
sidered. There was more consistency among studies

with government-run facilities (I*=42% 1>=0.47) than
overall (I?=93% 1>=0.97). While the test for subgroup
differences was not statistically significant, the exist-
ence of heterogeneity due to managing authority can-
not be ruled out.

Conclusion

Given the complexity of MWH interventions and the
variation in contextual factors, heterogeneity must be
appropriately addressed when conducting meta-anal-
ysis on MWH effects. More robustly designed studies
with adequate reporting are needed to enable explora-
tion of heterogeneity in effects. Careful consideration of
the quality of evidence and specific conditions required
to improve outcomes for women and babies is required
before implementing further scale-up of MWHs.

[
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Table 2 Results of sub-group analyses
Sub-groups Relative Risk (95% 12 9g) g Number of Number of Test for subgroup
confidence interval) studies participants differences (p-value)
Country Ethiopia 0.17 (0.09-0.31) 86 0.28 4 35,403 <0.001
Other country 0.70 (0.43-1.14) 35 0.10 5 7982
Managing authority Government 0.62 (0.20-1.90) 42 047 3 5004 0.34
Non-government 0.32(0.15-0.70) 94 0.83 6 37,839

Limitations

Firstly, meta-analyses produce “observational” results
even if randomized controlled-trials (RCTs) are included
as random allocation is not preserved [43]. Observa-
tional studies, where assignment to comparison groups is
not random, are considered to be at even higher risk for
selection bias and confounding than RCTs [34]. While a
random effects model is more suitable for MWH studies,
the pooled estimates presented here may still be compro-
mised by bias and confounding inherent to observational
designs. Future analyses may consider meta-regression
to assess the effect of study-level covariates on effect
sizes [28] when at least ten studies are available [30]. If
available, adjusted analyses with comparable adjustment
variables can also be used to generate adjusted pooled
estimates. Ideally, however, additional individual studies
using robust designs are required for results from meta-
analyses to be more informative. RCTs are generally
accepted as providing the highest quality evidence [34] if
well designed, conducted and reported. Where it is not
feasible or ethical to conduct trials, longitudinal studies
with careful participant selection, adequate confounder
information, sufficient follow-up levels that analyse
data suitably may be acceptable alternatives. Availabil-
ity of additional studies would also improve estimates of
between-study variance (1) which tend to be imprecise
with fewer available studies [28]. Precision, in random
effects models, is enhanced by the number of studies
included, not study sample sizes [29].

Secondly, while there is an urgent need to improve
methodological reporting in primary studies as illus-
trated in Table 1, there is an equal necessity to provide
more details about MWH models themselves. Specifi-
cally, information on referral criteria and practices, com-
munity outreach activities to raise awareness and
facilitate women’s access to MWHs, duration of stay
and gestational age at admission, accommodation ser-
vices available at MWHs, associated costs, level of moni-
toring of MWHs by health workers, the stage of labour
when women are transferred to the health facility, and
level of obstetric care available are needed to have a clear
understanding of what is required to achieve reported

reductions in mortality. This information could support a
more comprehensive exploration of heterogeneity which
we were not able to do due to the small number of studies
and insufficient reporting in individual studies.

Thirdly, a better understanding of modifiable risk
factors associated with stillbirths and neonatal deaths
is required to assess the extent to which MWHs could
potentially facilitate improved perinatal outcomes. A
study investigating modifiable health-system risk fac-
tors reported that having to wait more than 10 min
to receive care after reaching a facility was associated
with higher odds of stillbirth [44]. Other modifiable
risk factors for stillbirths include maternal infections
and prolonged pregnancy [45] which may be addressed
through quality antenatal and intrapartum care, irre-
spective of MWH use. Reporting the type of still-
birth (intrapartum or antepartum) in future studies
may help to disentangle stillbirths that can be averted
through access to timely obstetric care (intrapartum
stillbirths) and those which result from more long-
term issues such as foetal growth restriction [45]. Only
one of the studies included in the review made this
distinction [21] making it impossible to explore.

Stillbirths and neonatal deaths are also a relatively
rare event, which would make it difficult for studies
with small sample sizes to detect meaningful changes
in outcomes. Any reported associations between MWH
use and stillbirth rates or perinatal mortality should,
thus, be interpreted with caution.

A defining feature of systematic reviews is the use of
clearly articulated, well-documented, comprehensive
search strategies targeting multiple sources that are
designed to capture the highest proportion of eligible
studies in a transparent and reproducible fashion. In
this way, bias is minimized and more reliable estimates
are generated [30]. Since our aim was to illustrate the
issues associated with statistical modelling, we did not
repeat the search but largely relied on studies identified
by Bekele and colleagues [11].

Finally, no firm conclusions can be drawn about the
effectiveness of MWHs in reducing perinatal mortal-
ity from meta-analyses that do not employ methods
that appropriately incorporate contextual variation and
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adequately consider the quality of included studies. The
need to update evidence on MWH effectiveness using
well-designed studies from diverse settings that reflect
current levels of service use and quality remains.

Abbreviations
Cl: Confidence interval; MWH: Maternity waiting homes; RR: Relative risk.
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Appendices

A3.2. Trial Protocol paper

A re-print of the published trial protocol is included here under the Creative Commons Attribution
4.0 International License which allows unrestricted use, distribution and reproduction in any medium.

The link to the Creative Commons License is: http://creativecommons.org/licenses/by/4.0/

The details of the trial methodology employed are described in this article on which I was a primary

co-author with my supervisor Dr. Manisha Kulkarni.

Article citation:
Kurji, J., Kulkarni, M.A., Gebretsadik, L.A. et al. Effectiveness of upgraded maternity waiting homes
and local leader training in improving institutional births among women in the Jimma zone, Ethiopia:
study protocol for a cluster-randomized controlled trial. Trials 20, 671 (2019).
https://doi.org/10.1186/s13063-019-3755-z

The re-print is included between thesis pages 304-314.
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STUDY PROTOCOL Open Access

Effectiveness of upgraded maternity m@“
waiting homes and local leader training in
improving institutional births among

women in the Jimma zone, Ethiopia: study
protocol for a cluster-randomized

controlled trial

Jaameeta Kurji™"@, Manisha A. Kulkarni'", Lakew Abebe Gebretsadik’, Muluemebet Abera Wordofa®,
Sudhakar Morankar”, Kunuz Haji B'edru", Gebeyehu Bulchad, Kednapa 'I'hamrnb, Ronald Labonte' and
Monica Taljaard®

Abstract

Background: Ethiopia is one of the ten countries in the world that together account for almost 60% of all maternal
deaths. Recent redudions in maternal mortality have been seen, yet just 26% of women who gave birth in Ethiopia
in 2016 reported doing 50 at a health fadlity, Maternity walting homes (MWHs) have been introduced to overcome
geographical and financial barrers to institutional births but there is no condusive evidence as to their
effectiveness. We aim to evaluate the effects of upgraded MWHs and local leader training in increasing institutional
births in the limma zone of Ethiopia.

Methods: A parallel, thres-arm, stratified, clusterqandomized controlled trial design is being employed to evaluate
intervention effects on institutional births, which is the primary outcome, Trial arms are; (1) upgraded MWH +
religious/community leader training; (2) leader training alone; and (3) standard care. Twenty-four primary health
care unit catchment areas (clusters) have been randomized and 3840 women of reproducive age who had a
pregnancy outcome (livebirth, stillbirth or abortion) are being randomly recruited for each survey round. Qutcome
assessments will be made using repeat coss-sedtional surveys at baseline and 24 months postintervention. An
intenticn to treat approach will be used and the primary ocutcome analysed wsing generalized linear mixed maodels
with a random effect for cluster and time. A cost-effectivensss analysis will also be conducted from a sodetal
perspective,

Discussion: This is one of the first trials to evaluate the effectiveness of upgraded MWHs and will provide much
needed evidence to policy makers about aspects of fundionality and the community engagement reguired as they
scale-up this programme in Ethiopia.

Trial registration: ClinicalTrial gow, MCT03299497 . Retrospedctively registered on 3 October 2017

Keywaords: Ethicpia, Maternal health care, Matemity waiting home, Instituticnal birth, Clusterrandomized controlled
trial, Complex interventions, Community engagement, Three-Delays model, RE-AIM framework
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Background

The recently established Sustainable Development Goals
reaffirm a global commitment to reducing maternal
mortality [1]. Significant progress was made in reducing
maternal mortality worldwide during the Millennium De-
velopment Goal period from 1990 to 2015; however, levels
remain unacceptably high and large regional disparities
exist. Globally, maternal mortality in 2015 was 216 per
100,000 livebirths, while in sub-Saharan Africa the rate
was more than double this (546 per 100,000 livebirths).
Ethiopia is one of the ten countries in the world that to-
gether account for almost 60% of all maternal deaths [2].

The majority of maternal deaths are preventable if
women have timely access to good-quality maternal
health-care services. Access to skilled obstetric care dur-
ing and soon after birth is critical for the survival of
women. However, in Ethiopia, only 26% of women who
gave birth in 2016 reported doing so at a health facility
[3]. In fact, over 40% of births were overseen by trad-
itional birth attendants and in 15% women were entirely
on their own [3]. Obstetric services are provided at the
health centre and hospital level but are not available at
community-based health posts.

Several barriers have been identified in rural sub-
Saharan African that can impact a woman’s ability to ac-
cess skilled obstetric care. These include barriers in the
decision to seek care, barriers in reaching care, and bar-
riers in receiving quality care once they arrive at a health
facility, commonly referred to as the “three delays” [4].
Community-based interventions are often implemented to
address the first two barriers [5—7], while the third barrier
requires health system improvement on several levels [8].

Geographical and financial barriers are frequently cited
as barriers to reaching skilled obstetric care during and
after birth [9]. Women regularly have to travel large
distances across difficult terrain, often made impassable
during the rainy seasons, to get to health facilities [10].
Transportation options are frequently limited and may be
expensive, leading to a limiting effect on the utilization of
obstetric care [11]. Community-based surveys in Ethiopia
report that women who live closer to health facilities are
more likely to give birth there; for instance, women who
are within a 1-h walking distance have 3.3 times higher
odds of delivering at a health facility [12].

To address physical accessibility issues, particularly in
rural areas where health facilities equipped with emer-
gency obstetric services are sparsely distributed, mater-
nity waiting homes (MWHs) have been constructed near
or within health facilities. Women approaching their de-
livery date who will have difficulty in reaching a health
facility on time are temporarily accommodated in these
“homes away from home”. Women who are at a high
risk for complications during delivery, such as very
young mothers, women expecting twins, and those
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diagnosed with conditions such as high blood pressure,
are also often referred to MWHSs [13].

In Ethiopia, the Federal Ministry of Health has devel-
oped explicit guidelines pertaining to MWHs that outline
referral criteria, minimum standards for accommodation
and services to be provided, strategies to mobilize com-
munity contributions, and roles of various levels of gov-
ernment in managing MWHSs. The challenge, however,
lies with implementation and providing an acceptable level
of service quality. A national facility assessment in 2012
on all MWHs listed in Federal Ministry of Health records
found that the majority of MWHs did not provide food
and did not have attendants to clean and maintain the
MWHs [14]. Lack of space to accommodate relatives who
were relied upon for food supplies and the absence of staff
at night and during weekends were among the complaints
made. The quality of MWH facilities has also been shown
to affect institutional delivery rates in other African coun-
tries [15]. Women also expect health workers to check on
them while they are at the MWHs and to assist with
transfer to delivery rooms when they go into labour. With
the effort and expense it takes to come to the MWHs, an
absence of antenatal care support at an MWH could make
staying at home a preferable option [16].

Community and religious leaders have been reported
to be invaluable in mobilizing communities in order to im-
prove access to health services in Ethiopia [17]. Additionally,
given the prominent role of community contextual factors
such as social norms around institutional births, community
beliefs and expectations, and autonomy of decision-making
by women, engaging local leaders in efforts to improve the
access to care for women is crucial [9, 18].

This cluster-randomized trial is designed to evaluate the
effects of upgraded MWHs and local leader training com-
bined, or local leader training alone, versus usual care on
the number of institutional births. We hypothesize that
both interventions will increase the proportion of women
who have institutional births, with the combined interven-
tion expected to result in a greater increase. As secondary
objectives, we will evaluate the effect of the interventions
on antenatal care and postnatal care utilization and com-
pare the costs and health outcomes associated with each
intervention from the societal perspective.

Methods

Setting

The trial is being conducted in three rural districts
(Gomma, Seka Chekorsa and Kersa) in the Jimma zone lo-
cated in southwestern Ethiopia. These districts were se-
lected from among the 18 districts located in the Jimma
zone because: 1) they had the largest available populations;
2) MWHs were present at health centres; and 3) they did
not have any active maternal and child health interventions
at the time.
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Intervention components

Two interventions are being evaluated in the trial:
upgraded MWHs and local leader training combined,
and local leader training alone.

Upgraded MWHs

Existing MWHs will be provided with supplies to create
a home-like environment suitable for pregnant women
to reside in prior to delivery. The supplies provided were
selected based on a review of existing literature, a rapid-
needs assessment conducted at baseline, and input from
the Jimma Zone Health Office (JZHO). Eleven indicators
are used to specify the minimum required services at
MWHs and these include room(s) with the capacity for
at least 10 women, bedding, a kitchen with a chimney, a
food supply, materials for the coffee ceremony (an im-
portant cultural routine for families), a clean water sup-
ply, a power source, toilet facilities, a bathing area, an
attendant for the MWH, and follow-up by a skilled birth
attendant. Items supplied are listed in Table 1.

A register was also codesigned with the JZHO and in-
troduced to facilitate tracking of MWH users and ser-
vices provided as outlined in the national MWH policy
guideline. The register is managed by antenatal care
nurses who refer women to MWHs and are responsible
for monitoring pregnant users during their stay prior to
delivery. Funds are also provided to employ an attendant
to clean the MWH, prepare meals and assist users dur-
ing their stay at the MWH.

Local leader training

Community-based health extension workers (HEWSs), reli-
gious leaders, and community leaders (specifically the
Women’s Development Army) are targeted for the train-
ing workshops. The training aims to facilitate identifica-
tion of barriers to accessing maternal health-care services
and strategies to overcome these. The workshops use
participatory learning methods that build on individual ex-
periences. HEWs, who are employed by the Ethiopian
health system, are invited to attend 3-day workshops while

Table 1 Supplies provided to upgrade maternity waiting homes
(MWHs) as part of the MWH intervention component

Bedding Utensils Personal hygiene Other
Mattresses  Coffee grinder  Bath towels Solar lamps
Bed sheets Glasses Buckets Water tank (1000 I)
Pillows Plates Slippers Cooking stove
Blankets Water jug Soap Broom
Coffee cups Washing powder Plastic floor sheets
Coffee pot Sanitary pads Mop
Local bread pan Bleach

Pots Drinking water purifier

Page 3 of 11

religious and local leaders attend 1-day workshops.
Content for the workshops were developed by the re-
search team based on barriers to care identified in
the Three Delay Model and through formative, quali-
tative research carried out in 2016 [19]. Leaders are
expected to integrate what they learn into their rou-
tine engagement with the communities to promote
safe motherhood practices including accessing mater-
nal health-care services and use of MWHs.

Standard care (control group)

MWHs were officially introduced around 2013 and have
gradually been scaled up across the country. These are
modelled as a community—government partnership with
a significant reliance on community contributions for
their sustainability. Communities make both cash and
in-kind contributions in the form of coffee and/or food.
There is large variation in the availability of supplies and
quality of services provided amongst MWHs. This is
partly due to a fluctuation in resources available during
the year among families and partly due to a weak man-
agement system. No records are maintained of MWH
users and, in practice, there is very little monitoring of
women who stay at these facilities. JZHO data suggest
that, at baseline, the majority of MWHs in the study area
were either very poorly or poorly functional based on
the 11 service indicators. The national guidelines specify
that women who live at a distance from health facilities
or cannot be reached by ambulance or are 38 weeks
pregnant or more and at risk of experiencing obstetric
complications should be referred for MWH stay [20].
However, women are typically referred to MWHs when
they present with false labour or arrive at the very early
stages of labour. A smaller proportion of women are re-
ferred to MWHs by antenatal care nurses if they live
very far away from a health centre and are expected to
deliver in a few weeks. Referral practices vary among
health centres and staff.

Health promotion activities are mainly conducted by
HEWSs who are sometimes assisted by members of the
Women’s Development Army. Although some religious
leaders may encourage their community members to de-
liver at health facilities, this is not a widespread or sys-
tematic practice in the study districts.

Trial design

This study is a parallel, three-arm, stratified, cluster-
randomized controlled, superiority trial with 24 clusters.
The trial arms are as follows: 1) upgraded MWH +
leader training; 2) leader training alone; and 3) standard
care. Primary health-care unit (PHCU) catchment areas
were designated as clusters for the trial. PHCUs are
composed of a health centre and satellite health posts;
health posts operate in the community, covering a
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population of 3000-5000 and are each managed by two
to three HEWs. MWHs are located within health centres
as standalone structures or in the form of a room
assigned to function as an MWH. Outcome assessments
will be made using repeat cross-sectional surveys at
baseline (prior to intervention roll-out) and at 24 months
postintervention (i.e. the endline). A schematic for the trial
design is displayed in Fig. 1. A cluster-randomized design
was selected because the interventions are delivered at the
health facility and community level which precludes
individual-level randomization.

Cluster and individual selection

PHCUs were eligible for trial participation if health cen-
tres had a standalone MWH or a room designated for
this purpose. All 26 health units in the three districts

Page 4 of 11

were eligible and 24 were randomly selected for the trial
using a random number generator in STATA v13.
Women of reproductive age were eligible to participate
in the trial if they were living in the villages within the
selected PHCU catchment areas and had a pregnancy
outcome (livebirth, stillbirth, spontaneous/induced abor-
tion) up to 12 months prior to a survey round; baseline
surveys commenced in October 2016 and endline sur-
veys are scheduled to begin in April 2019. Lists of preg-
nant women registered by HEWs at health posts and
Women’s Development Army volunteers within villages
(‘kebeles’) function as the sampling frame for selection of
eligible women at each survey time point. Names of
women, their village of residence and their date of deliv-
ery organized by PHCU are included in the sampling
frame. Random numbers generated in STATA v13 were
assigned to each woman in the list, ranked, and then the
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Fig. 1 Schematic of trial design. BEmOC basic emergency obstetric care, MWH maternity waiting home
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required number sequentially selected. Since women were
not excluded based on prior participation in surveys, it is
possible that there is some overlap of participation in
baseline and endline surveys, but the probability is
expected to be low.

Intervention assignment and masking

Stratification was employed to ensure a balanced distri-
bution of poorly functioning MWHs and low basic
emergency obstetric care (BEmOC) capacity health cen-
tres between the trial arms. JZHO data on MWH func-
tionality assessed using the 11 indicators were used to
classify clusters as high functioning (5 of 11 MWH
indicators present) or low functioning (<5 of 11 MWH
indicators present). Clusters were also grouped based on
their capacity to provide BEmOC; high-capacity clusters
were those that had at least 5 of the 7 signal functions
present while low-capacity clusters had less than 5 signal
functions present according to 2016 JZHO data. Signal
functions are essential obstetric interventions, such as
provision of parenteral anticonvulsants, necessary to pre-
vent maternal deaths; they are used to assess the level of
obstetric care provided at health facilities [21].

Clusters were stratified into four groups based on
these strata (low MWH + low BEmOC; low MWH + high
BEmOC; high MWH + low BEmOC; high MWH + high
BEmOC). Within each stratum, a random number gen-
erator in STATA was used to generate the allocation
schedule. The allocation sequence was generated by
MAK who was not involved in implementing the trial
and it was shared in a password-protected document
with the principal investigator in Ethiopia (LAG) who
was also not involved in recruitment and enrolment of
clusters or individuals. Random allocation of clusters to
trial arms took place once all clusters had been recruited
for the study.

Interviewers collecting outcome data are blind to
intervention assignment. Due to the nature of the inter-
vention it is not possible to blind women or health-care
providers at PHCUs to their intervention status. How-
ever, all women and health-care providers are blind to
the study hypotheses. The consent for data collection in-
cludes a general description of the overall aims of the
study (namely to understand the experiences of women
when they are pregnant, giving birth and after delivery
and to look for ways to make this safer for women and
their babies), but women are not aware of their cluster’s
allocation to the intervention or control arms.

Participant timeline

Clusters were enrolled in March 2016 and randomized
to trial arms in September 2016. Baseline recruitment
and interviewing of women within study clusters began
in October 2016 and was completed by January 2017.
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Distribution of materials to the MWHs and training of
leaders and HEWs commenced in May 2017; upgraded
MWHs were operational in June 2017. The endline as-
sessments are scheduled to start in April 2019. An out-
line of the trial timeline is illustrated in Fig. 2.

In terms of participation in outcome assessments,
women who are randomly selected for interviews at
baseline and endline typically spend 25 min on average
giving consent and about an hour for interviews.

Sample size

Methods outlined by Hooper and Bourke [22] for parallel-
arm, cluster-randomized trials with repeated cross-
sections were used to calculate the sample size (see Add-
itional file 1). Briefly, the methodology requires calculation
of two design effects, with the product of the two used to
inflate the sample size under individual randomization to
account for within-period intracluster correlation coeffi-
cient (ICC) and the between-period ICC. The within-
period ICC is the correlation between any two women in
the same cluster and the same period, while the between-
period ICC is the correlation between any two women in
the same cluster but different periods.

The first design effect (d.) due to cluster randomization
was calculated using a within-period ICC of 0.1 obtained
from a review of community-based, cluster-randomized
controlled trials in low-resource settings focusing on ma-
ternal health-care service outcomes [23]. The design effect
was calculated as:

de=14+(m—-1)p

where m is the cluster-period size (i.e. the number of
women surveyed per PHCU in each round) and p is the
within-period ICC.

The second design effect (d,) due to repeated assess-
ments (baseline and endline) was calculated using both
the within-period ICC and a cluster autocorrelation co-
efficient (1) of 0.8 to allow for a 20% decay of the correl-
ation from within to between different periods [22]. We
had no prior information to inform the cluster autocor-
relation coefficient, but a 20% decay was considered rea-
sonable. The second design effect was calculated as:

d, = (1 —rz)

where r = (mpm)/d..

The sample size assuming individual randomization
was then multiplied by both design effects to arrive at a
required sample size of eight PHCUs per arm with an
average of 160 women per PHCU per round of survey,
for a total sample size of 3840 for each survey (total
women recruited = 7680). This sample size achieves 80%
power to detect an absolute difference in the proportions
of institutional births of 0.17 assuming a control arm
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Fig. 2 Tentative trial timeline.
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proportion of 0.4 and using a two-sided alpha of 0.025
to account for two pairwise comparisons. The control
arm proportion was obtained from JZHO data. An abso-
lute difference of 0.17 is the smallest difference that can
be detected, ie. the difference between the weakest
intervention (hypothesized to be the leader training
intervention) arm versus control.

Outcomes

The primary outcome is self-reported institutional birth
defined as delivery of the last child at a health facility
where obstetric care is provided (i.e. health centre or
hospital) as reported by an enrolled woman. Births at
home, en route to a facility or at a health post will not
be considered an institutional birth.

Two other maternal health-care service outcomes will
be assessed: 1) antenatal care and 2) postnatal care. Self-
reported antenatal care received for last child delivered
as well as the total number of antenatal care visits made
will be assessed. Self-reported postnatal care received for
the last child delivered within 48 h and 6 weeks will be
assessed as secondary outcomes.

Data collection and management

Data on outcomes and other variables of interest are
collected through household surveys prior to intervention
roll-out (baseline) and after 24 months of implementing the
intervention (endline). Trained interviewers will conduct
face-to-face interviews using structured questionnaires pro-
grammed onto tablet computers using Open Data Kit.
Questionnaires contain sections on sociodemographics,
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reproductive history, maternal health-care service use, dan-
ger sign knowledge, attitudes towards maternal health-care
services, awareness of/experience with MWHs, social sup-
port and health-related quality of life. Interviews are ex-
pected to last approximately 1 h and will be conducted in a
quiet, private space at the homes of the women. If selected
women are absent from their homes, interviewers will visit
households up to three different days/times to attempt to
interview them before the woman will be replaced with
another randomly selected woman. Some demographic in-
formation will be collected from those women who refuse
to take part in the trial if they agree to provide this data.

Data collected are submitted to a secure cloud server
on a weekly basis from tablet computers. They are
checked for inconsistencies and errors and these are
communicated to field supervisors and brought to the
attention of interviewers to avoid repetition and preserve
data quality.

Qualitative data will be collected at baseline and at
follow-up. Focus group discussions (with religious leaders
and local community leaders) and key informant inter-
views (with HEWs and health facility staff) will be con-
ducted to understand the roles stakeholders play in
maternal and child health, what activities they engage in
to promote safe motherhood and what their expectations
and experiences are with respect to MWHSs. As part of
process monitoring, routine meetings held at the district
and community level will be periodically attended over
the course of the 24-month intervention period; data will
be collected primarily using participant observation and
field notes.

Primary analysis: effectiveness of the intervention
components

Baseline characteristics of women will be tabulated by
trial arm to provide an overview of the study population
and to check for any notable imbalances. Characteristics
of interest will include the age of women, the education
levels of women, the distance between home and the
nearest health centre, and household wealth. Means,
standard deviations and ranges will be presented for
continuous variables, while frequencies and percentages
will be reported for categorical variables.

An intention to treat approach will be employed where
random assignments of clusters to the three trial arms
will be preserved regardless of adherence to the inter-
vention assignment. The primary outcome will be ana-
lysed using a generalized linear mixed model with
random effects for PHCU (cluster) and time, and fixed
effects for time, time by trial arm interaction, and the
stratification variables. The main effects for trial arm will
be dropped to constrain differences between the arms at
baseline as recommended by Hooper et al. [24]. With
only two measurement points, it will not be possible to
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determine whether or not time has a more complex rela-
tionship with the outcome (quadratic or cubic) and
therefore only a first-order term for time will be in-
cluded. To account for the bias due to a small number
of clusters, we will use the Kenward—Roger degrees of
freedom approximation [25].

A logit link function will be used, and the outcome as-
sumed to have a binomial distribution. Pairwise compar-
isons of adjusted least square mean differences will be
made together with 97.5% confidence intervals to deter-
mine the effect of each intervention arm versus control.

Odds ratios will be calculated by taking the exponential
of the relevant combinations of regression coefficients.
The ICC and cluster autocorrelation coefficient for insti-
tutional births (primary outcome), antenatal care use, and
postnatal care use will be calculated in STATA and re-
ported on the proportions scale. Secondary outcomes will
be analysed as described for the primary outcome.

Statistical tests and confidence intervals will be two-
sided; between-group comparisons will be calculated and
presented with 95% confidence intervals with the signifi-
cance levels set at the 2.5% level.

Secondary analysis: understanding implementation for
scale-up

Due to the pragmatic nature of the trial and an interest
in supporting scale-up, if found to be effective, the RE-
AIM framework is being used to guide secondary ana-
lyses focusing on implementation. Briefly, the impact of
an intervention is assessed by evaluating reach, efficacy,
adoption, implementation, and maintenance [26]. Reach
and efficacy measures are captured in our primary and
secondary trial outcomes; adoption, implementation and
maintenance of the intervention components will be
gauged using qualitative data collected from HEWSs, health
centre staff, and district and zonal health office staff. Up-
take of the intervention components, changes in policy
implementation and financial support as well as mecha-
nisms used to sustain the interventions that develop dur-
ing the trial will be examined. Finally, the short- and long-
term cost-effectiveness of the intervention components
will be determined using a decision analytic modelling ap-
proach. The short-term cost-effectiveness analysis will be
based on trial data as well as data specific to the Jimma
zone and Ethiopia. This short-term study will provide an
incremental cost per intermediate outcomes, including
the number of women who have institutional births. A
Markov model will be developed and used to simulate the
natural history of pregnancy, pregnancy-related complica-
tions, and the long-term cost-effectiveness of maternal
and neonatal interventions of interest over the lifetime
period of women. The outcomes of the long-term model
will be expressed as an incremental cost per an additional
life year saved. We will conduct extensive sensitivity
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analyses, including both deterministic and probabilistic
sensitivity analysis with Monte-Carlo simulations, to as-
sess the robustness of our model to parameter uncer-
tainty. Where possible, we will utilize the regression
analyses on baseline sociodemographic characteristics as-
sociated with cost and outcome and stratify the simulated
cohort to reflect these sources of variability in cost-
effectiveness outcomes.

Ethics and dissemination

Research ethics approval

Ethical approval was obtained from the University of
Ottawa Health Sciences and Science Research Ethics
Board (File no. H10-15-25B) and the Jimma University
College of Health Sciences Institutional Review Board
(Ref. no. RPGE/449/2016). Informed consent will be ob-
tained from all study participants.

Protocol amendments

The trial was initially designed with three rounds of sur-
vey, but due to budget constraints the protocol was
changed to include only two surveys (baseline and end-
line). This was done after the baseline survey but prior
to analysis. This resulted in the minimum absolute de-
tectable difference increasing from 15% to 17% to main-
tain other sample size parameters (80% power, ICC = 0.1
and 24 clusters with 160 women each). An economic
analysis component was also included (protocol version
3.0, January 2016) and consent forms simplified as per
ethics board feedback (protocol version 2.0, October
2015).

Informed consent
In this setting, there is a close relationship between the
community and administrative structures at various levels.
The JZHO primarily formulates health policies and works
closely with the district health office which in turn super-
vises implementation and service delivery at the PHCU
level. The community is actively engaged through
community-based HEWs and the Women’s Development
Army which regularly interfaces with the PHCU staff.
Through this cascade, information about the trial was in-
formally shared by Jimma University partners (who inde-
pendently have a respected, long-standing relationship
with the community through their research and develop-
ment work) and approval for cluster participation secured
prior to commencing the study. Concerns about which
clusters would be allocated to intervention at the district
level were addressed by explaining the importance of pre-
serving random allocation and by assurances that inter-
ventions found to be effective would be scaled-up.

Verbal informed consent for data collection is ob-
tained from eligible women willing to participate in in-
terviews prior to either round of household surveys.
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Trained interviewers read out the contents of the con-
sent forms outlining the survey objectives, institutions
and investigators involved and describing what is ex-
pected of women as well as associated risks and benefits.
This is done in a local language of choice (Ambharic or
Afaan Oromo). Women are also explained their rights as
participants and their questions answered prior to enrol-
ment. Since clusters are randomized before the surveys,
women who consent to take part in surveys will be pro-
viding consent after randomization has already taken
place. It is not possible to obtain individual consent for
study interventions as the interventions are delivered at
the level of the entire community.

Confidentiality

The names of the women, the village of residence and
point location of dwelling are collected on encrypted
questionnaires and stored separately from the rest of the
collected data. Names are collected to detect and correct
errors in study identification number assignment. Point
locations are collected for planned spatial analyses distinct
from intervention effectiveness analysis, the latter being
the primary focus of this trial. Only the principal investi-
gators in Jimma, Ethiopia, and Ottawa, Canada, have ac-
cess to this personal identifier information. Data shared
with the research team for analysis purposes will be de-
identified first by removing the names of the women.

Dissemination plan

A National Advisory Committee consisting of individ-
uals from institutions such as the Federal Ministry of
Health, Ethiopian Public Health Institute and the Minis-
try of Science and Technology is being engaged to en-
hance policymaker participation and to promote future
uptake of effective interventions in a sustainable manner.
Annual meetings are held to brief the committee on pro-
gress and a final dissemination meeting will be held to-
wards the last few months of the trial. Scientific papers
highlighting various study results will also be published
in open-access journals.

Discussion

Our study will be among the first of the few trials to as-
sess the effectiveness of MWHs in improving institu-
tional births [27]. There have been several observational
studies conducted to evaluate various aspects of MWH
effectiveness. Lower maternal mortality and stillbirths
among MWH users was reported in a retrospective co-
hort study in Ethiopia [28]; a hospital-based cohort in
Zimbabwe described a higher relative risk of perinatal
death among women who delivered at home compared
to those who were admitted to a health facility through
MWHs [29]; a matched-cohort study in Liberia found
an increase in the proportion of skilled deliveries in
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facilities with MWHs compared to controls [30]. How-
ever, these designs had inherent biases that arose mainly
because assignment to exposure was driven by specific
factors that may contribute to observed outcomes making
causal inference difficult; group comparability was also
uncertain. These studies suggest that MWHs have the po-
tential to improve both the coverage of institutional births
as well as maternal health outcomes. However, there is a
need to generate more reliable evidence using stronger de-
signs such as randomized controlled trials [27].

In terms of design, the risk of contamination has been
minimized by randomizing at the PHCU level where
both intervention components are mainly delivered.
Randomizing at the cluster level, however, can introduce
selection bias when recruiters have knowledge of cluster
allocation [31]. To minimize this risk, we are using
HEW community lists of pregnant women to randomly
select individuals within recruited clusters for surveys. Sig-
nificant time and resources have been invested to ensure
these lists are up to date and complete. Despite the logis-
tical challenges of deploying interviewer teams to scattered
locations resulting from random selection of women, selec-
tions were maintained to preserve trial integrity.

To ensure balance between trial arms and group
comparability, clusters were stratified by both MWH
functionality and the BEmOC capacity of health cen-
tres. BEmOC capacity was used as a proxy for quality
of care, which has been reported to affect the primary
outcome of institutional births [32-34]. Tablets on
which survey data were collected were programmed
with required questions to minimize missing outcome
data. Interviewers are not able to proceed with the
survey if they do not enter responses. Missing data
and cluster withdrawal are often of concern in
cluster-randomized trials [35]; however, we do not ex-
pect cluster withdrawal because policy makers and
programme implementers who function as both im-
portant stakeholders and community gatekeepers are
partnering in the trial. It is possible that women may
switch clusters by seeking services outside of their
catchment area; however, this is a pragmatic trial
aiming to measure effectiveness to inform practice
and therefore needs to be able to accommodate such
eventualities. We anticipate some nonresponse (due
to individuals who decline to participate in the sur-
vey) although this is anticipated to occur at random
and nondifferentially across the arms. Nevertheless,
we will assess the extent of selection bias that may be
present by comparing the demographic profile of re-
spondents and nonrespondents.

By combining upgraded MWHs and leader training
intervention components, our trial has limited ability
to detect the effect of upgraded MWHs alone on in-
creases in institutional births. However, given the
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influential effects of the community and context on
the willingness and ability of women to access ma-
ternal health-care services [36—39], a pragmatic ap-
proach that integrates an intervention component to
create an enabling environment for women is likely
more appropriate. Many women require permission
from their husbands to stay at MWHs while others
need someone to step in to handle domestic respon-
sibilities and take care of children to enable them to
stay at an MWH. Absence of support in these areas
hinders some women from using MWHs [14, 16, 40,
41] as it does, more generally, in accessing other
maternal health-care services. A lack of awareness of
the existence of MWHSs and their benefits can also
contribute to low usage [16]. Negative perceptions
associated with MWH use among communities can
discourage women from staying at MWHs [42].
Local religious and community leaders can function
as change agents who, if engaged, can positively in-
fluence beliefs and practices and mobilize support
for women [43, 44].

While the overall goal of any efforts to improve
the access of women to maternal health-care services
is to reduce maternal mortality, our trial does not
have the resources to support the sample size that
would be required to detect a change in this rela-
tively rare outcome. We therefore selected institu-
tional births as our primary outcome; this focus
aligned well with maternal health indicators used by
the Ethiopian Federal Ministry of Health and was
endorsed as a useful metric to guide policy imple-
mentation and appropriate resource allocation. We
also relied on self-reporting by women of institu-
tional births, which may be subject to some limita-
tions due to poor recall.

Finally, embedding the intervention components
within the health system with an explicit link to the
community should help to facilitate scale-up. The re-
sults of this trial will provide much needed evidence
to policy makers about the effectiveness and cost-
effectiveness of functional MWH and local leader
training in improving utilization of maternal health-
care services with the overarching goal to reduce ma-
ternal mortality.

Trial status

Participant recruitment began on 15 October 2016
and baseline data collection was completed in January
2017. Intervention implementation began in June
2017 and is currently on-going. The endline survey is
scheduled to begin in April 2019 and is anticipated to
be completed by July 2019, at which time recruitment
will also be complete. This is protocol version 3.0,
dated 12 January 2016.
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Appendices

Source of women’s household survey questions

Household survey topic

Source

Demographics

Education: DEMS5, DEM6

Literacy: DEM7

Employment: DEM8-DEM9

Husband information: DEM14-DEM17
Asset ownership: DEM21-DEM?25

Water sources: DEM26-DEM28

Toilet facilities: DEM29

Cooking: DEM30-DEM31

Dwelling: DEM32-DEM36, DEM40-DEM50
Information sources and decision-making
Media use: IDM1-IDM3

Mobile ownership: IDM4

Decisions: IDM14-IDM20

Maternal health care utilization

ANC: HSU1-HSU3, HSUS5-HSU7, HSU9, HSU11

Demographic & Health Survey(1)
W107-109

W11

W912-913

W903-905, 907-908

W925, W928, H119-H120

H101, 107-108

H109

H113-114

H116-118, H121-H122, H142-H144

W113-115
W116
W919, 921-924

W408-412, 414, 420

Birth: HSU23, HSU17 W429, 430,

PNC: HSU28-HSU29, HSU35-HSU37, HSU39 W436-440, 428
Breastfeeding: HSU44-HSU45 W464-466

Health insurance: DEM46-DEM47 W1109-1110
Malaria-related: DEM39-DEM45 H125-H129, H136-H137
Danger sign knowledge JHPIEGO BPCR tools (2)
Pregnancy: WDK1-WDK3 301-303

Delivery: WDK5-WDK?7 304-305

Postnatal: WDK9-WDK 14 306-309

Birth preparedness: HSU21-HSU22 312, 702-704

Attitudes around maternal health care services

ATTI1, ATT3, ATTS5-ATTS 401-408

Health facility perceptions

PHF1, PHF6-PHF9 501-505

Health problems

Pregnancy: REP17-REP19, REP21
Delivery: HSU24-HSU25
Postnatal: HSU31-HSU33

617-618, 620, 621
727-728
807-808, 811
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A34. Photographs of upgraded MWHs at selected combined intervention sites

(All photographs included were taken by me during field visits to Ethiopia between 2015 and 2019)

Arrangement of intervention supplies by health centre providers at Lilu Omoti MWH in Seka Chekorsa
district.

Sleeping space arranged by health centre providers at
Study coordinator helping the Lilu Omoti Yachi MWH in Gomma district.
site set up the injera stove and ensuring that
the chimney was correctly installed.
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Kitchen set up with pots/pans, )
buckets supplied at Kara Gora Sleeping area set up by health centre
MWH. Kersa district team at Kara Gora MWH, Kersa

district

Items for the buna ceremony at Kara Latrines for MWH users at Yachi,
Gora MWH, Kersa district Gomma district
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Chapter 4. Factors associated with MWH use

A4.1. Construction of the asset-based wealth index

Asset-based wealth indices are an easier way of measuring household wealth in many resource poor
settings than using income or expenditure data, which require more resource intense data collection.(3)
However, being more an indicator of long-term living standards, the asset-based wealth index is
insensitive to short term shocks experienced by families (3) and does not account for quality of assets
in its computation.(3) Nevertheless, these indicators have demonstrated acceptable reliability in low-
income settings and are commonly used using household surveys such as the Demographic & Health

Survey.

An asset-based index for household wealth was calculated using methods described by Vyas and
Kumaranayake (3), which relies on principal components analysis (PCA) to generate wealth scores.
PCA is a statistical reduction technique that generates a set of unrelated components from a series of
many correlated variables. Each component is a “linear weighted combination of the initial variables”
and is not correlated to other components; the principal component is the one that has the largest
variance as given by eigenvalues. Eigenvalues are associated with eigenvectors which provide weights
for each component. The first component is usually used in the index because it explains the largest

amount of variation in the data.(3)

Four main steps are outlined in the Vyas method. First, asset variables are selected by examining
their means and standard deviations because assets that have the most variation between households
have more weight in PCA. A wide range of assets also have to be selected to avoid clustering of
households, known as clumping. Truncation, which results in a narrow wealth range and makes
distinctions between wealth levels difficult, must also be avoided by selecting assets that will vary
across households. Once a selection of variables that best reflect differences between households has
been made, PCA is run and the eigen decomposition of the correlation matrix produces a series of
principal components (eigenvectors) and their corresponding eigenvalues. Each variable in the principal
component has a loading (factor score); positive loadings are usually associated with higher socio-
economic status.(3)The selection of variables included in the wealth-index, their means, standard

deviations and factor scores are shown in Table A4.1.1.
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Variable Mean Stapdgrd Factor score
deviation

Assets owned
Radio 0.525 0.499 0.1195
Television 0.074 0.261 0.4325
Mobile phone 0.064 0.245 0.2692
Motorbike 0.017 0.130 0.2136
Car/truck 0.004 0.065 0.2090
Number of cows 1.120 1.553 -0.0786
Number of sheep 0.713 1.423 -0.1163
Number of chickens 1.867 2.785 -0.0391
Household water source
Bore hole 0.027 0.163 -0.0147
Piped source 0.025 0.155 0.3216
Protected spring 0.462 0.499 -0.1328
Protected well 0.079 0.269 0.0117
Public tap/standpipe 0.189 0.392 0.1263
Unprotected source 0.029 0.168 -0.035
Toilet type
None (use bush) 0.022 0.147 -0.0546
Flush toilet 0.047 0.212 0.0379
Open pit latrine 0.324 0.468 -0.2406
Pit latrine with slab 0.549 0.498 0.1820
Ventilated improved pit latrine 0.057 0.232 0.0949
Dwelling floor material
Earth/sand 0.906 0.292 -0.2998
Dung 0.065 0.247 0.1639
Brick or cement 0.008 0.092 0.2726
Wood 0.020 0.138 0.1582
Other services
Electricity 0.272 0.445 0.3664
Health insurance 0.101 0.302 0.1495

Scores can be included in regression models as continuous variables, but this makes parameter

estimates hard to interpret. Therefore, the final step is to classify the socio-economic score for each

household (computed by using the loadings as weights). Several options exist for classification

including “arbitrary or data-driven cut-off points™.(3) I used quintiles to classify household wealth

similar to the approach adopted by Vyas & Kumaranayake. Internal coherence of the constructed index

is assessed by examining the mean value for each variable across wealth quintiles. The results are shown

in Table A4.1-2.
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Quintile n Score
Poorest 757 -1.456
Second 758 -0.803
Third 755 -0.372
Fourth 757 0.244
Least poor 756 2.391

As shown in Table A4.1-3, ownership of expensive assets, such as televisions and cars, were more

common among households in the highest wealth quintile, while ownership of assets such as radios

generally increased with household wealth, as expected. Type of water source also varied with

household wealth. For instance, piped sources of water were found in households in the least poor

quintile, while protected springs were more common to lower socio-economic households. Having

health insurance also increased with household wealth.

Table A 4.1.3. Asset ownership and housing characteristics by wealth quintile

Variable Poorest Second Third Fourth Least poor
Radio 0.403 0.385 0.612 0.557 0.667
Television 0 0 0 0 0.364
Mobile phone 0 0 0.02 0.06 0.239
Motorbike 0 0 0 0.007 0.078
Car/truck 0 0 0 0 0.021
Number of cows 1.502 1.484 0.974 0.845 0.795
Number of sheep 1.277 1.041 0.503 0.379 0.362
Number of chickens 2.375 2.256 1.632 1.398 1.673
Bore hole 0.033 0.013 0.050 0.019 0.021
Piped source 0 0 0 0 0.123
Protected spring 0.571 0.442 0.568 0.391 0.340
Protected well 0.034 0.067 0.114 0.087 0.091
Public tap/standpipe 0.014 0.128 0.109 0.339 0.353
Unprotected source 0.044 0.025 0.036 0.029 0.011
No toilet facilities 0.687 0.017 0.005 0.013 0.007
Flush toilet 0.003 0.079 0.061 0.042 0.052
Open pit latrine 0.853 0.335 0.139 0.183 0.110
Pit latrine with slab 0.050 0.531 0.752 0.686 0.725
Ventilated improved pit latrine 0.025 0.037 0.042 0.075 0.107
Earth/sand floors 1.0 1.0 0.991 0.897 0.643
Dung floors 0 0 0.009 0.098 0.220
Brick or cement floors 0 0 0 0 0.042
Wood floors 0 0 0 0.003 0.095
Electricity 0 0.08 0.123 0.456 0.689
Health insurance 0 0.060 0.061 0.152 0.220
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A4.2. MWH use model with distance instead of travel time

In order to get a sense of the effect of distance on maternity waiting home use in this rural setting,
the model presented in Chapter 4 was replicated using straight line distances instead of travel times
estimated by women. Travel time estimates may be subject to inaccuracies and incorporate differences
in mode of travel between women. While travel time provides insight into both women’s perceived and
actual accessibility, examining distances calculated using GPS locations can provide additional clarity

on the distances at which MWH use is subject to physical accessibility barriers.

Not surprisingly, the proportion of women who reach health centres by foot generally decrease as
distance between homes and health centres increases. A slightly higher proportion of women living
between two and five kilometres from a health centre reported using some form of transport than those
who lived further away (Figure A4.2.1). The use of motorized transport was slightly higher among those
belonging to the highest wealth quintiles (14%) than among those who did not (8%) (results not shown).

o o B

93% 84%

<1 km lkm - 2km  <2km — 5km > 5km

B Foot ® Non-motorized transport B Motorized transport

Figure A 4.2.1. Mode of transport used to reach health centre by distance to health centre (n=3,529)

As shown in Table A4.2.1, the associations between MWH use and other factors remain consistent
with the model that included travel time (Chapter 4). Being a housewife, having access to companion
support and increasing levels of household wealth are associated with higher odds of MWH use. In
comparison to women located less than one kilometre from their catchment’s health centre where the
MWH is located, women living more than five kilometres away had a significantly lower odds of MWH

use (odds ratio 0.55, 95% confidence interval: 0.36 to 0.85).
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Table A 4.2.1. Results from multivariable random effects logistic regression analysis of MWH use
among women in Jimma Zone, Ethiopia (n=3,689) using distance instead of travel time

Odds Ratio

(95% CI) p-values

INDIVIDUAL LEVEL
Education

No formal schooling 1

Some formal schooling 1.09 (0.83 to 1.45) 0.536
Occupation

Farmer/trader/other 1

Housewife 1.69 (1.16 to 2.45) 0.006
HOUSEHOLD LEVEL
Household wealth

Poorest 1

2™ quintile 1.98 (1.14 to 3.44) 0.016

3" quintile 2.61 (1.54 to 4.44) <0.001

4™ quintile 3.82 (2.28 to 6.40) <0.001

Least poor 3.08 (1.78 to 5.33) <0.001
Healthcare decision making

Never involved 1

Sometimes involved 0.91 (0.65 to 1.27) 0.582

Always involved 0.57 (0.30 to 1.07) 0.081
Companion for facility visits

Absent 1

Present 2.21(1.46 to 3.34) <0.001
Distance to health centre within catchment

<1km 1

1km — 2km 1.21 (0.75 to 1.94) 0.434

> 2km — Skm 0.80 (0.54 to 1.18) 0.258

> 5km 0.55 (0.36 to 0.85) 0.007
COMMUNITY LEVEL
Community birthing norms 1.00 (0.95 to 1.05) 0.905
COVARIATES
District of residence

Gomma 1

Kersa 0.80 (0.18 to 3.49) 0.768

Seka Chekorsa 0.65 (0.22 t0 1.93) 0.441

p-values <0.05 considered statistically significant
MWH, maternity waiting home km, kilometre

The duration of MWH stays also varied by distance with most women reporting less than 24

hours at the MWH living less than five kilometres from the health centre. Contrastingly, 49% of MWH

users who used the MWH for at least one week lived more than five kilometers away (results not

shown).
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A4.3. Opinion piece on MWHs during crisis

A4.3.1 Permission to include publication in thesis from journal editor

RE: Enquiry: Permission to include article in dissertation
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Burnet Institute
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Dear Dr. Homer,
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A4.3.2 Article citation

Wild K, Kurji J. Maternity waiting homes in times of crisis: Can current models meet women's needs?

Women Birth. 2020 Jul 14:S1871-5192(20)30279-1. doi: 10.1016/j.wombi.2020.07.001.

A4.3.3 Article content
A4.3.3.1. Article title:

Maternity waiting homes in times of crisis: Can current models meet women’s needs?

A4.3.3.2. Authors:

Kayli Wild
Judith Lumley Centre and Institute for Human Security & Social Change, La Trobe University,
Australia

Jaameeta Kurji
School of Epidemiology & Public Health, University of Ottawa, Canada

A4.3.3.3. Abstract

Background: Maternity waiting homes (MWHs) located close to birthing facilities are a conditional
recommendation by the World Health Organisation, based on very low-quality evidence that they
contribute to improvements in maternal or perinatal health outcomes. In addition, several studies
suggest that more vulnerable women are less likely to use them. Yet significant investments continue

to be made in building and running MWHs within conflict-affected and under-resourced health systems.

Aims: We critically examine the literature to shed light on the challenges and opportunities provided

by MWHs during health emergencies and in conflict situations.

Findings and discussion: MWHs are difficult to utilise during crises because they require women to
be away from home, are often designed as dormitories, can lack security and be over-crowded. Some
MWHs have been adapted during situations of political conflict to incorporate birthing and broader
reproductive health care, thereby improving the availability of care away from over-burdened health
facilities. How MWHs are adapted during times of crisis may provide insights into what systems of

care are more appropriate in meeting women’s needs more broadly.

Conclusion: The current global pandemic is an important time to reflect on whether MWHs are meeting

the needs of a diverse range of women, in times of stability and during emergencies, and engage in
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genuine dialogue with women about the kinds of maternity care they want. We need to co-create those

systems now so that they are more resilient during the inevitable crises we will face in the future.

A4.3.3.4. Statement of significance

Problem: MWHs are often implemented in ‘fragile’ states. Given their resurgence as a strategy in
under-resourced health systems it is important to understand how they are affected during crisis

situations such as pandemics and political conflict.

What is already known: During times of stability there are significant barriers for women in utilising
MWHs and studies show these barriers are heightened for more vulnerable women. The communal
design of many MWHs and the fact they require women to be away from home for long periods, means

they pose additional access barriers during emergencies.

What this paper adds: Experience from previous crisis situations suggests that if a wider range of
reproductive health services were incorporated within MWHs they could be more useful in improving
health infrastructure and the availability of care. This should prompt us to reflect on whether MWHs
are an appropriate strategy and what other models of care would be better able to meet women’s needs

during crises and in regular programming.

A4.3.3.5. Introduction

Maternity waiting homes (MWHs) are lodgings, located near health facilities with obstetric care, to
house pregnant women close to term. They are used with the aim of increasing access to facility-based
birth for women with high-risk pregnancies or those who live in remote areas.(1,2) They are most
frequently implemented in low- and middle-income countries, but also in high-income countries for
women in remote areas, including for Indigenous women in Australia and Canada. In some instances,
they have been used as a direct response to a political crisis and population displacement.(3.,4)
Elsewhere, they have been implemented in ‘fragile states’(5), such as Afghanistan, Ethiopia and Timor-
Leste(1,6) with weak or disrupted health systems and that contribute appreciably to the global burden

of maternal mortality.(7)

During crises, such as the current COVID-19 pandemic, barriers to accessing maternal and
reproductive services are amplified as people’s ability to move around is limited, families have less
resources, social cohesion is impacted and health systems become overwhelmed.(8) During the 2014
Ebola epidemics, for example, there were significant reductions in the utilisation of facility-based
maternity services,(9,10) including MWH stays.(11) These findings are not unexpected, but they are
concerning in contexts where women already have limited access to these services. In this paper we

examine the literature on MWHs during times of stability and in crisis situations. The aim is to highlight
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the challenges and opportunities of MWHs and stimulate discussion about whether they are an

appropriate strategy for meeting women’s needs.

A4.3.3.6. Findings and discussion

Evidence of the effectiveness of MWHs is mixed. In particular, there is insufficient evidence that
MWHs improve maternal and neonatal morbidity and mortality,(12,13) or that they facilitate access to
maternal healthcare services for women in diverse contexts, particularly in crisis situations.(3,11,14)
There is consensus, however, that if MWHs are to be implemented they need to be embedded within a
broader system providing quality maternal health care, including availability of equipment and essential
medicines, adequate human resources, respectful care, provision of life-saving emergency obstetric care

and timely referral.(1,6,12,15,16)

Studies continue to highlight the issues women face in using MWHs, such as indirect costs
associated with transport and food, living in remote areas, and being away from family.(17-19) Some
studies have shed light on the lower utilisation by more marginalised women such as those who are
unmarried(20), belong to Indigenous minorities(21) or lack social support and are poor(22) although
this is highly context-dependent.(23) Importantly, the ability of some of the most vulnerable women to
access MWHs, such as those who have a disability or are being subjected to violence at home, remains
unknown. Utilising MWHs during times of stability, therefore, presents many challenges for women
and the strategy may be particularly ill-suited to women’s needs during times of crisis. For example,
MWHs are often designed as dormitories (21,24—26) and can be over-crowded (24,27). This means
their use would not be recommended during outbreaks such as the Ebola epidemic or the COVID-19
pandemic due to the risk of infection in close quarters. The reported lack of security (28,29) means they
are also ill-suited during times of conflict or political instability. Women have described the insufficient
monitoring by midwives as a reason for not using MWHs (29-32), which can be further impacted when
health systems are at capacity or the safety of health providers is at risk. Women commonly need
someone to accompany them, often another woman, to organise food and clean water for them during
their stay.(22,30,33) Being far from home is more difficult during health crises as women may be more
reluctant to leave their children, or need to take on the additional burden of caring for family members
who are ill. This highlights the “gendered impact”(34) of crisis situations such as the COVID-19
pandemic, where women are additionally disadvantaged due to their higher level of need for
reproductive health services and in their dual roles as caregivers and workers.(35) At the national level,
maternal health systems in countries that receive substantial external funding may be particularly
vulnerable during crises that result in reallocation of resources to fighting pandemics or substantially
reduced foreign aid. In many countries that currently operate MWHs, donor funds represent more than

one-fifth of health spending.(36)
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On the other hand, MWHs may provide unique opportunities for health systems to adapt to provide
better services for women, including during crises. Many have been constructed as separate buildings
and could be used to provide a broader range of maternal health services away from other sick patients.
There are some examples of MWHs that have incorporated antenatal, birth and postnatal services during
situations of political conflict (4,37), therefore they have functioned more as birth centres. During
epidemics, natural disasters and violent conflicts, tertiary level referral services are often the most
severely affected. Maintaining decentralised maternal and reproductive health services, and rapidly
adapting these to meet the needs of local populations is critical for maintaining access to services,

particularly given that populations tend to return to their home districts in times of crisis.(3)

Other models, such as midwifery continuity of care (38) - which involves care from a known
midwife throughout pregnancy, birth and postnatally - have strong evidence (39) but have seldom been
tried in low-income countries or conflict-affected settings. It has been mentioned previously that
because MWHs are visible structures that promote the ideology of facility-based birth that they may
more closely reflect the interests of government officials and donors rather than the needs of
women.(40) We argue that there should be more debate about the feasibility and appropriateness of
investing in MWHs relative to more systems-focused improvements such as decentralising and linking

levels of maternity care, and increasing continuity and quality of care.

A4.3.3.7. Conclusion

An examination of the limitations and potential of MWHs in times of crisis highlights the gendered
impact of emergencies and how difficult it is for women to stay away from their family before birth.
The pragmatic adaptation of MWHs, however, could serve women better if they help improve maternal
health infrastructure and resourcing, provide a place for birthing away from sick patients, incorporate a
broader range of antenatal, birth and postnatal care, and help in maintaining decentralised reproductive
health services. Therefore, instead of diverting attention and resources away from these broader health
system improvements, MWHs could be transformed to include these essential components of care. The
current COVID-19 pandemic presents an opportunity to reflect, together with governments, civil
society, and a diversity of women, on whether MWHs are an appropriate woman-centred strategy, and
how we can invest in maternal health systems that are better able to meet women’s needs in times of

stability and in future emergencies.
“It’s only when diverse perspectives are included, respected, and valued that we can start to get a

full picture of the world, who we serve, what they need and how to successfully meet people where they

are”.(41)
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Chapter 7.  Evaluation of MWHs™ and local leader training
A7.1. Ancillary analysis methods

A7.1.1 Framework for investigating trial results

Additional descriptive analyses were carried out primarily using endline household survey data to
explore reasons why the interventions did not increase institutional births to the extent expected. Using
frequency tables, descriptive statistics and graphs, the data were examined using the conceptual
framework created in Figure A7.1.1 as a guide to begin to explore possible explanations for the results.
It is important to note that no causal inferences can be made, as indicators are only proxies and limited
by their cross-sectional nature. Rather these analyses are meant to provide some insight into areas that
require in-depth exploration using project monitoring and qualitative data. Sample sizes, particularly

for MWH users, are very small and any results need to be interpreted with caution.

As described earlier, the interventions were hypothesized to improve delivery care use in two
ways: (i) MWHs" were expected to provide pregnant women in the combined arm experiencing physical
access barriers a comfortable, midwife-monitored place to stay at the health centre which they were
expected to access through appropriate referral by HEWs and/or midwives; (ii) leader training was
anticipated to create an enabling environment for women in both intervention arms by improving
community awareness of the importance of maternal healthcare services as well as mobilizing families
and the community to support women in overcoming barriers in accessing these services. While
awareness about MWHs was expected to increase in both the interventions arms, MWH use was
anticipated to be highest in the MWH"& training arm where upgraded, functional MWHs were available
and where women were actively linked by midwives or HEWs associated with the intervention health

centres.

The smaller than expected increase in the levels of delivery care use in the intervention arms
could have been due to low exposure to the interventions as a result of poor intervention delivery or
suboptimal participant responsiveness, which would dilute intervention effect (Figure A7.1.1).
Alternatively, the interventions as designed may have been ineffective if women still experienced
physical accessibility issues, lacked social support or the interventions did not address women’s needs

in terms of distance or quality of care.
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Figure A.7.1.1.Conceptual framework outlining potential reasons for non-significant intervention
effects

While a comprehensive assessment of implementation fidelity was out of the scope of my
thesis, I drew on fidelity literature to guide preliminary exploratory analysis to understand the trial
findings. Implementation fidelity is defined as the “extent to which delivery of an intervention”
proceeds “as intended”.(1,2) Process evaluations, which can include anything from simple descriptive
analyses to in-depth mixed methods studies, can be used to understand implementation, explore how
context may give rise to outcome variation and assist with result interpretation.(3) Implementation
fidelity and contextual factors that affect implementation have been described as important factors
influencing observed outcomes (4,5) while poor implementation has been speculated to lead to
erroneous conclusions about intervention effectiveness.(6) Therefore, exploring some aspects of
implementation and contextual variation is important to begin to understand reasons for observed

results.

A7.1.2 Indicators used for exploratory analysis

The indicators used for the post-hoc exploratory analysis to understand the trial findings are listed
in Table A7.1.1. The extent of intervention delivery related to MWHs was assessed by examining
awareness about MWH services and benefits while the quality of MWH" delivery was judged by
looking at what services were available to users at endline. Women’s sources of health-related
information and contact with HEWs through home visits were inspected to gain insight into the extent
to which women may have been engaged by local leaders (religious leaders and WDA and health

workers (HEWs and midwives) in the combined intervention arm as this was a prerequisite for increased
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Table A 7.1.1. Summary of indicators explored under intervention delivery, participant responsiveness,
contextual variation and quality using endline survey data

Area of interest

Indicators

Extent of Proportion of women aware of the existence of MWHs across trial arms and

intervention by distance to health centre

delivery Proportion of women aware of the various benefits of MWH use across trial
arms
Proportion of women who report not using an MWH because of a lack of
awareness of MWHs by trial arm and distance to health centre
Proportion of women who report HEWs as a source of health-related
information by trial arms endline
Proportion of women who report midwives as a source of health-related
information by trial arms
Proportion of women who report WDA as a source of health-related
information by trial arms
Proportion of women who report religious leaders as a source of health-related
information by trial arms
Proportion of women reporting home visits by HEWs by trial arms
Proportion of women who report Development Army or religious leaders as
sources of practical support during their last pregnancy
Proportion of women who list MWH use as counselling topic during ANC
visits for their last pregnancy
Proportion of MWH users who report having access to or receiving: (i)
beds/bedding, (ii) food/cooking facilities, (iii)clean water, (iv) latrines, (V)
bathing areas, (vi) electricity/power source and (vii) midwife checks during
their stay.

Participant

responsiveness to
MWH
intervention
component

Contextual
variation,
accessibility and
needs

Proportion of women who reported using an MWH by trial arm

Proportion of women who report securing an MWH referral as part of their
birth preparedness and complication readiness plan by trial arm and by distance
to health centre

Proportion of MWH users who report using an MWH because of large
distances between home and health facility as reason for staying at the MWH

Proportion of MWH users who report using an MWH because of expecting
complications as reason for staying at the MWH

Proportion of women who delivered their last child at home or en route to a
health facility by PHCU

PHCU-level differences in straight-line distances between homes and
catchment health centre

Proportion of women who did not give birth at a health facility because of
transport constraints by PHCU

Proportion of women who did not give birth at a health facility because of large
distances between home and health facility

Proportion of households that own a mobile phone by PHCU and trial arm
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Area of interest Indicators
Proportion of women who are members of a social or community group

Proportion of women who reported participating in programs of activities
aimed at promoting maternal healthcare service use

use of the upgraded MWHs. Women’s sources of practical support were also examined to see if local
leaders at endline were among providers of practical help as this might be an indication of leaders’

activities to support women’s access to care.

The receipt of the intervention by women or “participant responsiveness” refers to how well or
how much participants “respond to or are engaged by an intervention”. It represents one of the elements
of implementation fidelity.(2) This was gauged through levels of MWH use; women integrating MWH
use into their birth preparedness plans by securing MWH referrals was also used as a proxy indicator
for participant responsiveness. MWH users’ reasons for use were also examined to see what proportion
chose to use an MWH because they complied with a referral and/or accepted that staying there

addressed the distance or risk of complication concerns.

Although limited analyses on contextual variation was possible using survey data, PHCU-level
differences within trial arms were compared graphically and using chi square tests where appropriate.
Distances between homes and catchment health centres provided an indication of physical accessibility.
The proportion of women who did not give birth at a health facility because of transport constraints and
large distances was also examined. Mobile telephone ownership was compared between PHCUS as this
might be an indication women’s ability to connect with HEWs and call for ambulances as is routine
practice in this setting among women who go into labour but have no transport. The extent of
membership in community and social groups as well as participation in maternal and child health
programs/initiatives was also inspected to have a sense of how connected women in the different
PHCUs were with social structures as these form potential platforms through which leader activities are

delivered.

It is also possible that no effect was detected because the interventions as designed were actually
not effective. With respect to MWHs", one of the reasons could be that pregnant women still
experienced physical access barriers i.e., it was difficult to get to MWHs because of transport
constraints, high costs or prohibitive distances. To investigate this, the reasons for not using MWHs
among women were examined. Need for the MWHs (as perceived by women) was assessed using the

proportion of women who reported not using an MWH because they lived close to a health facility.
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A7.2. Ancillary analysis results!

A7.2.1 Extent of intervention delivery

A7.2.1.1. Awareness of the existence of MWHSs

The proportion of women at endline who had heard of MWHs was the same across all three trial
arms (~56%). When awareness levels across the three arms were stratified by distance, a slightly higher
percentage of women living closer to health centres had heard about MWHs in the combined
intervention arm compared to the other arms (Figure A7.2.1.1), but these differences were not
statistically significant (cluster-adjusted %2 (<1km) = 0.78, p=0.676; cluster-adjusted %> (1km-2km) =
1.49, p=0.474).
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i

Figure A.7.2.1. Percentage of women aware of MWHSs by trial arm and distance to health centre
(n=3,809 women)

Within a kilometre of the health centre, a higher proportion of women in the combined intervention
arm knew of MWH users compared to the other arms but for larger distances up to five kilometres
women in usual care seemed to be more familiar with someone who had used an MWH (Figure A7.2.2).
None of these differences were statistically significant. GPS locations of health posts were not collected

making it impossible to explore how awareness was affected by proximity to HEWs.

! The results presented here include those not reported in the published trial paper (Chapter 7) due to space restrictions, but
help to discuss and put all thesis findings into context.
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Figure A7.2.2. Percentage of women aware of MWH user by trial arm and distance to health centre
(n=3,809 women)

A7.2.1.2. Awareness of the benefits of MWH stay

Overall, at endline 37% of women reported not knowing what benefits MWH stay offered;
however, this is not surprising as most of these women had never heard of MWHs to begin with. The
most common response about advantages of stay was related to the fact that MWHs facilitated access
to delivery and postnatal care and helped to detect and manage complications® (Figure A7.2.3). This
was followed by MWHs provide an opportunity for pregnant women to rest. Responses did not differ

much by trial arm.

1%
No benefits Wl 2%
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Figure A.7.2.3. Percentage of most common responses by trial arm provided by women about benefits
of MWH stay excluding those unaware about benefits (n=4,358 responses). Multiple responses possible

2 Other responses related to the idea of access to skilled care including “for safe delivery” or “for the health of the mother” or
“for the health of the mother and baby” “prevent bleeding” were reclassified under this response category. This approach may
overestimate women’s ability to identify specific benefits of MWH stay as without using open-ended questions to probe exactly
how women thought MWHs would help protect the health of women and/or babies, it is impossible to determine whether or
not their responses accurately reflect MWH benefits. Responses provided under the “Other” category that were not reclassified
included: “able to get food”, “prevent home delivery”,
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A7.2.1.3. Reasons for never having used an MWH

About 94% (n=3,590) of women at endline had never used MWH services. A lack of familiarity
with the service was the most common response for non-use (n=1,434 responses, 32%). The percentage
of women who had never used an MWH for this reason progressively increased with distance from the

health centre across all three arms (Figure. A7.2.4).
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Figure A7.2.4. Percentage of women never having used MWHSs due to unfamiliarity with services by
trial arm and distance to health centre (n=3,590 women)

Among women who had heard of MWHs, however, living close enough to a health facility was the
most common reason provided for never having used MWH services (n=827 responses, 33%) followed
by concerns about the quality of services offered (n=326 responses, 13%). Other responses such as not
having childcare (n=120 responses, 5%), constraints related to domestic responsibilities (n=30, 1%) or

not having family approval (n=50 responses, 2%) were not frequently mentioned.

Interestingly, women who said that they were close enough to a health facility not to need MWH
services lived an average of 2.4 kilometres (range 300 metres to 14.5 kilometres) from their catchment
health centre. Many of the women that provided this response resided in Gomma district PHCUs where
a higher proportion of women belong to wealthier quintiles (Gomma: 34%, Seka Chekorsa: 12%, Kersa:
9%) and differences in wealth between districts was statistically significant (cluster-adjusted y*: 16.6,

p=0.03).

When responses were examined by trial arm, they largely followed the same patterns with living

close to a health centre being a slightly higher reason for non-use in the training only arm (Figure
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A.7.2.5). The differences between trial arms on distance-based need (cluster-adjusted %>=3.60,
p=0.165), lack of referrals (cluster-adjusted %>=0.98, p=0.614) and service quality concerns (cluster-

adjusted ¥?=3.92, p=0.141) were not statistically significant.
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Figure A7.2-5. Most common reasons for non-use of MWHs among women aware about them by trial
arm (n=2,508 responses). Multiple responses possible

A7.2.1.4. MWH services received by users

While 6% of women at endline reported ever staying at MWH, only 3% (n=112) used the services
during their most recent pregnancy with no significant differences between trial arms. Most users
reported having access to bedding at MWHs across all three arms (Figure A7.2.6). It was surprising to
discover that only 14% of users in the combined intervention arm reported having access to items for
the coffee ceremony despite distribution of supplies to these sites. Less than a quarter of users at MWHs"
reported the presence of clean water or sources of power. Midwife monitoring of MWH users was also
lowest in the combined intervention arm. MWH users in this arm also had the least access to toilet and
bathroom facilities. These are notable deficiencies in services expected of MWHs" and likely impacted

utilization of services in this arm.
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Figure A7.2.6.Percentage of services received by MWH users during most recent stay (n=112 women)

A7.2.1.5. Intervention providers as sources of women’s health information

Across all three arms, HEWs and nurses were the most common sources health-related women for
women followed by the radio (Figure A7.2.7). Members of the Development Army were very rarely
cited as sources of health information (n=37 responses, <1%) and religious leaders were not mentioned
at all. About 4% (n=160) of the women interviewed at endline indicated that they were part of the WDA,
the majority of whom identified themselves as WDA leaders (n=107).
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Figure A7.2-7.Sources of health-related information by trial arm (n=6,906 responses). Multiple
responses possible

A7.2.1.6. Other proxy indicators of engagement with intervention providers

About one-third of women reported ever receiving a home visit from an HEW with no difference
between trial arms. In terms of frequency of visits, most described being visited less than once a month
with a slightly higher percentage of women in the intervention arms (MWH" &training=100, 23%;
training only: n=91, 22%) getting one to two visits compared to usual care (n=66, 17%). The differences

in frequency of visits were not statistically significant.

To examine if MWH services were discussed or introduced to women during ANC contacts,
counselling topics were inspected among the 75% (n=2,528) women at endline who said they received
advice during ANC visits for their most recent pregnancy. No women reported being informed about
MWH services or considering MWH stay as part of their birth preparedness plan. The most common
counselling topics centred around care during pregnancy (68% women, n=1,727), the importance of
ANC visits (46% women, n=1,172) and the need to plan for safe delivery (42% women, n=1,052).
About 35% of women (n=904) were also informed about danger signs during pregnancy and, to a lesser
extent during birth and the postpartum period. A similar lack of any focus on MWHs was revealed when
topics discussed by HEWs during home visits was inspected, with no apparent differences between trial

arms.
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A7.2.2 Participant responsiveness

A7.2.2.1. Reasons for MWH use

The most common reasons reported by women at endline for ever having used an MWH included
expecting complications at birth, living at a distance from the health facility or complying with a referral
to an MWH. A higher proportion of women from the usual care arm stayed at MWHs to enable them

to get some rest (Figure A7.2.8).
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Figure A7.2.8.Most common reasons for MWH use by trial arm (n=171 responses). Multiple responses
possible

About half of the responses from women who stayed at an MWH for less than 24 hours prior
to giving birth suggested that they were there because complications were expected during birth or were
repeat MWH users (Figure A7.2.9). Responses from women who used the MWH for at least a week
mainly indicated that in addition to expecting complications during birth, distance played a role in the

reason for their stay.
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Figure A7.2.9. Reasons for MWH use by duration of MWH stay (n=171 responses). Multiple responses

possible.

A7.2.2.2. Integration of MWHs into birth preparedness plans

At endline, 66% (n=2,473) of women reported making some arrangements in anticipation of the

birth of their last child, with no significant differences between either trial arms (cluster-adjusted

¥*=3.43, p=0.180) or districts (cluster-adjusted x’=3.77, p=0.152). The most common preparedness

components included saving money (80%, n=1,968 women) and organizing transport to a health facility

in case of emergency (28%, n=688 women).
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About 1% (n=32) of women said they also secured an MWH referral as part of their birth
preparations, with no obvious differences between trial arms. Differences between PHCUs was also

minimal (Figure A7.2.10) which is not surprising given the low prevalence of the practice.

A7.2.3 Contextual variation, accessibility and needs

A7.2.3.1. MWH use across PHCU clusters

Differences in MWH use during their last pregnancy among women interviewed at endline were
significantly different between districts (cluster-adjusted %*=8.15, p<0.05) and PHCUs (y*=124.2,
p<0.001).

As shown in Figure A7.2.11, MWH use was lowest in Seka Chekorsa district PHCUs with none of
the women interviewed at endline from four PHCUs (Seka, Detu Kersu, Buyo Kechama and Bake
Gudo) reporting use. Kusaye Beru in Kersa district, which was also in the usual care arm had the highest

proportion of MWH users at endline.
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Figure A7.2.11. Percentage of women who used MWHSs during their last pregnancy across PHCUs by
district and trial arm (n=3,809 women)
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A7.2.3.2. Delivery locations across PHCU clusters

Only 1% of women gave birth to their last child en route to a health facility but 39% of women on
average delivered their last child at home. While there were no significant differences in home births
between trial arms, significant differences existed between both districts (cluster-adjusted x>=9.63,

p<0.01) and PHCUs (32=528.0, p<0.001).

As shown in Figure A7.2.12, PHCUs in Seka Chekorsa had high proportions of home births while
Gomma PHCUs had relatively lower percentages. However, even within districts there was substantial
variation; in Gomma, for instance, Gembe and Choche had less than 15% home births but in Kedemasa
46% of women delivered their last child at home. The percentage of women reporting home births

increased steadily as distances between homes and health centres grew (Figure A7.2.13).
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Figure A7.2.12. Percentage of home births across PHCUs by district (n=3,708 women)
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Figure A7.2.13. Percentage of home births by distance from catchment health centre (n=3,770 women)

A7.2.3.3. Distances between homes and health centres across PHCU clusters

Overall, 18% (n=678) of women at endline lived within a kilometre of their catchment health
centre, 12% resided between one and two kilometres away but about 70% (n=2,682) were located more
than two kilometres away. While there were no statistically significant differences in distances between

the trial arm, there significant differences between PHCU clusters.

As shown in Figure A7.2.14, the combined intervention arm generally had fewer PHCUs with
a large proportion of households more than five kilometres from the catchment health centre. These
differences were also evident when the mean distances between homes and catchment health centres
were compared between PHCU s across the three arms. While the average distance was 3.6 kilometres

in the combined intervention arm, it was 4.8 kilometres in the usual care arm.
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Figure A7.2.14. Comparison of distances between home and health centre across PHCUs by district
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A7.2.3.4. Reasons for not giving birth at health facilities across PHCUs clusters

Women who did not give birth to their last child at a health facility provided a range of reasons as
to why this was the case. The most common reasons generally fell into four main categories, namely
physical access barriers, social barriers, planning issues and health service barriers. About 12% (n=188)
of women also explained that they were healthy and, thus, felt no need to use delivery care services.
This average was mostly driven by three PHCUs in Kersa and Seka Chekorsa districts which had the
highest proportions of women seeing delivery care as unnecessary as they were healthy; the three

PHCUs were Bula Wajo (13%), Detu Kersu (11%) and Geta Bake (11%).

PHCU s differed in the extent and combination of barriers faced by women who did not use delivery
care services. Physical access barriers included living too far from the facility or not having access to
transport. There were no statistically significant differences between trial arms (cluster-adjusted %>=3.2,
p=0.519) in reporting of transport issues as a reason for not using delivery care. However, there were
significant differences detected within both districts (cluster-adjusted y*=13.7, p<0.01) and PHCUs
(x*=106.9, p<0.001). As shown in Figure A7.2.15, transport constraints were cited as a barrier to

delivery care use by a larger percentage of women in Gomma district than Kersa district. As an
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Figure A7.2.15. Percentage of women reporting lack of transport as a barrier to delivery care use across
PHCUs by district (n=1,635 women)
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illustration of differences between PHCUs within districts, only 9% of women who did not use delivery
care attributed it to transport barriers in Choche unlike Chami Chago where 40% of women felt this

way.

Similar results were obtained for distance as a barrier with differences between districts (cluster-
adjusted y’=12.3, p<0.05) and PHCUs being statistically significant (%>=126.2, p<0.001). Variations
within PHCUs were slightly different when it came to viewing distance as a barrier to delivery care
access. In Gomma district, for instance, 28% of women from Kedemasa felt that living too far from the
health centre prevented them from using delivery care (Figure A7.2.16) which was similar to the
percentage in this PHCU that felt transport was an issue (31%, Figure A7.2.15). However, whereas 40%
of Chami Chago women felt transport was a problem (Figure A7.2.15) only 9% felt distances were too

large (Figure A7.2.16).
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Figure A7.2.16. Percentage of women reporting distance a barrier to delivery care use across PHCUs
by district (n=1,635)

Overall, about 20% of women (n=297 responses, 14%) described going into labour as an
“emergency” which prevented them from using delivery care services for their last child. This could

partially be a reflection of the lack of appropriate birth preparedness planning. This group of women
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does not include the 2% of women who explained that they went into labour at night (n=29 responses,
1.3%) or the 1% who said that ambulance delays or unavailability forced them to deliver at home (n=14
responses, 1%). About 10% of other responses which included women not knowing their expected

delivery date or not realizing they were in labour until it was too late.
A7.2.3.5. Community and religious leaders as sources of practical support across PHCUs clusters

Overall, the majority of women (85%, n=3,248) interviewed at endline said that they received
practical support during their most recent pregnancy; this included assistance with tasks such as
household chores, food preparation, child care or cattle herding, etc. There were no significant
differences in receiving practical support noted between trial arms (cluster-adjusted ¥*=0.69, p=0.709)
or districts (cluster-adjusted y*=1.82, p=0.402); however, significant differences did exist between
PHCUs (x*=60.2, p<0.001). Family members, primarily husbands (67% women) and parents (58%
women), were the most common sources of practical support whereas religious groups (4%) were not.
Community groups were hardly ever mentioned, but 35% of women did obtain support from friends

and neighbours, some of whom may belong to the Development Army.
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Figure A7.2.17. Percentage of women who received practical support from friends and neighbours

across PHCUs (n=3,248 women)
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Differences between PHCUs were evident in practical support received from friends and neighbours
as shown in Figure A7.2.17. Neighbours and friends as sources of practical support for women ranged

from as high as over half of the women in Gembe to as low as only 15% in Dhayi Kechene.

A7.2.3.6. Group membership and program participation across PHCU clusters

About 22% (n=843) of women at endline were members of social or community groups. Though
differences were neither significant between trial arms nor districts, PHCUs exhibited statistically
differed significantly in group membership (3?=170.0, p<0.001). The percentage of women who were
members of a social or community group varied quite widely between PHCUs and ranged from as low

as 11% in Dhayi Kechene to 44% in Gembe (Figure A7.2.18).
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Figure A7.2.18. Percentage of women who were members of social/community groups across PHCUs
by trial arm (n=3,809 women)

Most responses indicated that participants were members of women’s groups. Iddirs® and savings

groups were less common, but there was high variability between PHCUs as is apparent in Figure

3 Iddirs are associations that were set up in the early 20™ century in Addis Ababa to assist migrants with funeral-related costs.
They have since transformed into broader forms of community social insurance, have spread throughout the country and
engage in diverse forms of support for contributing members, functioning largely independent of the state. Some iddirs are
monoethnic while others are more inclusive. Gender-based iddirs (ex: specifically for women) have also been recorded.(7)
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A7.2.19 which shows the distribution of responses about membership in the three most common social
groups after women’s groups. Of the 13% of women in Choche PHCU (training only arm) who were

members of a social/community group, 34% were part of the WDA.
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Figure A7.2.19. Membership in iddir, savings groups and WDA reported by women across PHCUs
(n=964 responses). Multiple responses possible

Other less frequently mentioned groups included youth groups (3% women), farmer’s groups (2%

women), kebele committee (2% women) and teachers association (<1%) (results not shown).
When asked about their participation in programs promoting the use of antenatal, delivery or

postnatal care in their area, about 12% of women indicated that they had been exposed to these within

the past 12 months.
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Figure A7.2.20.Percentage of women participating in programs promoting service use across PHCUs
by trial arm (n=3,809 women)

There were no differences in participation between trial arms (MWH'& training: 11%, training
only: 12%, usual care: 12%) or districts (Gomma:16%, Seka Chekorsa: 8%, Kersa:11%). However,
statistically significant differences were detected between PHCU clusters (y*=194.6, p<0.001).
Participation levels ranged from 3% in Omo Gurude (Gomma district), Setemma and Seka (Seka

Chekorsa district) to as high as 36% in Choche (Gomma district) (Figure A7.2.20).

A7.2.3.7. Mobile phone ownership across PHCU clusters

While there were no statistical differences in mobile telephone ownership between trial arms,
significant differences were found between PHCUs. As shown in Figure A7.2.21, PHCUs varied
markedly between levels of mobile phone ownership, ranging from as low as 13% to as high as 43%.

PHCUs located in Gomma district generally had higher proportions of mobile telephone owners.
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