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Abstract

Objective: The specific objectives of this study were to explore the extent of implementation of
decentralized public health reform delivery and its effects on local service performance, to examine
behavioral factors influencing participants’ visits to decentralized healthcare facilities (DHFs) for
ANC visits as recommended, to identify delay factors for women’s choice of DHFs for child delivery,
to identify risk factors for non-utilization of DHFs for PNC and to model the spatial accessibility of
DHFs to target households in Gida Ayana Woreda, western Ethiopia.

Methods: Qualitative data were collected through IDI (from 29 randomly selected informants) and
FGD (with 8 groups from purposively selected community users). Quantitative data on utilization of
DHFs were collected from randomly selected 459 eligible women. A total of 459 random households
and 7 DHFs were geo-referenced. Software such as Epidata version 3.1, SPSS version 24.0, GIS
version 10.3, QGIS version 3.6, etc. were used. Qualitative data were analyzed for themes with the aid
of a decentralization framework and OpenCode 4.02.

Results: The gualitative data showed mixed results regarding decentralizations. The reform brought
some achievements such as improved autonomy over several areas of personnel management,
utilization of health care revenue, local resource mobilization, health service board and so forth. On
the other hand, decentralization was not able to ensure local community’s needs in service
programming. Inadequate capacity and capability in planning activities and implementing of facility
performance monitoring tools were also some other barriers. Chi-square and multinomial logistic
regression analyses were employed to examine the association between a set of behavioral factors and
visits to DHFs for ANC as recommended. Visit to DHFs for ANC was influenced by complex sets of
predisposing, enabling, perceived pregnancy needs and external environmental factors. Having fewer
than 2 children, home visits by HEWS, administrative decentralization unit and high fever were most
often explaining visits to DHFs for ANC. Phase I and Phase II delay factors driving women’s choices
of DHFs for child delivery were studied in a multivariable logistic regression model. Accordingly, most
women preferred DHFs to home for child delivery. Their choices were Phase | and Phase Il delays
factors specific. Phase | delays were socio-cultural factors like literate women and support from local
traditional practice. Perceived needs were primarily planning to delivery at health facility, knowledge
of complications and home visit by HEWSs. Physical accessibility (Phase 11 delays) included availability
of transportation and ‘health center’ type of DHFs. Regression model indicated that women who lived
in outer rural kebeles and 35 years or older were most significantly exposed to risks for non-utilization
PNC. Households’ SA to the closest DHF's in the form of shortest path walkways, traveling time and
Euclidian distance were analyzed by ArcGIS and QGIS. SA modeling has been skewed ‘because the
mean walking time of rural sample households to closest DHFs (in Tobler’s hiking time) was 62.4 min.

Conclusion: The study emphasized that, reducing woreda’s resource dependency, increasing local
decision power over recruitment of local staff, promoting bottom up service planning and monitoring,
etc should be given priority in order to enhance the effectiveness of the decentralisation of health
services. The study also emphasized that it is important to increase ANC and PNC service utilization
by improving on birth size and spacing; improving home visit by HEWSs, increasing knowledge and
benefits of minimum maternal care visits. Local socio-economic development measures such as
targeting poor women/households; health education/promotion and reducing physical distance in rural
areas are critical for improving service utilization.

viii



Chapter 1.

General introduction



Chapter 1. General introduction

Background

Countries all over the world have health care systems which are sets of activities and actors
whose principal goal is to improve the health and welfare of their citizens and sustain the socio-
economic productivity of society (Bossert, 1998; Cassels, 1995; Panda & Thakur, 2016).
However, millions of people in low-and middle-income countries (LMIC) experience life
threatening and other serious health problems related to maternal or general population
episodes (Alkema et al., 2016). Complications of pregnancy and childbirth alone cause more
deaths than any other health problems (Thaddeus & Maine, 1994; Chakrabortye tal., 2003) and
this remains to be the major developmental and health challenges for most LMICs (Bucagu et
al., 2012; Chakraborty et al., 2003).

The situation is worse in LMICs like Ethiopia due to inadequate access to modern health
services, underutilization due to delays in accessing the existing service (CRDA, 2004; Tesfaye
et al., 2017). Evidence shows that 303,000 women worldwide died from obstetric
complications in 2015, that can be largely prevented (Alkema et al., 2016). Over 99% of all
maternal deaths occur in LMICs. Among these deaths, the largest proportion (66-3%) occur in
sub-Saharan Africa with the highest maternal mortality rate (MMR) of 546 per 100,000 live
birth (LB) compared to 16 per 100,000 LB in high income countries (HICs). The progress in
limiting these has been slow and sporadic (Lassiet al., 2014). With 410 deaths per 100,000 LB,
Ethiopia was one of the countries with the highest MMR worldwide and is one of the countries
that accounted for 59% of the global maternal deaths in 2015 (Kassebaum et al, 2016; WHO,
2015). The country has made progress in reducing the MMR (from 871 in 2000 to 673 in 2005;
676in 2011, and 410 in 2016) but a number of individual, community and health system related
factors have impeded quick improvements in maternal health primarily antenatal care (ANC),
delivery service and postnatal care (PNC) uptake (CSA & ICF International, 2016; Kassebaum
etal., 2016).

Decentralized local service delivery alongside local participation reaches wide-ranging
beneficiaries (Heywood & Choi, 2016; WHO, 1978). Decentralization has functioned as the



hub of institution building efforts by governments and development organizations, including
health service systems. They adopted and implemented these programs in one form or another
in a large number of LMIC (see, for instance, Manor, 1999; Campbell, 2003) to increase the
accessibility and utilization of health services (Cassels, 1995). The impetus for fostering the
reform came from the perceived inefficiencies associated with centralized development
approach to provision of basic services. For instance, critics of centralized provision of services
delivery argue that public spending by central governments frequently does not reach the
intended communities (Atkinsona et al., 2000; Ahmad et al., 2005; Akin et al., 2016) and the

distribution of these resources usually follows a skewed pattern (Faguet, 2004).

The theoretical argument posits that decentralized approaches to development ameliorates the
delivery of services (WB, 2001; Gupta et al, 2004). The arguments signify the existence of a
potent link between decentralization reform and service delivery utilization (Nathan et al.,
2015; Heywood & Choi, 2016). However, the empirical evidence concerning the relationship
between decentralization and service delivery to date remains inconclusive at best (Collins,
1994; Bossert et al., 2000; Kritski & Ruffino, 2000). For instance, findings from a number of
studies (see, for inistance, Faguet, 2004; Gupta et al., 2004; Garcia, 2008; Nathan et al., 2016)
show some positive impacts of decentralization and suggest that decentralized institutional
arrangements help facilitate efficient delivery of services and utilization performance. Others
(Conyers, 2007; Robinson, 2007) found no positive correlation between decentralization and
service delivery. Different sources (Gupta et al., 2004; Akin et al., 2016) confirmed that
decentralization may serve to create opportunities for causing improvement in service delivery.
Such opportunities are, however, often contingent upon a variety of factors, such as strong
political will (Blair, 2000; Semali et al., 2005), adequate local authority, autonomy, resources
(CRDA, 2004; Frumence et al., 2014), reliable accountability and community participation, all
of which can enhance effective implementation of health reform (Cassels 1995; Brinkerhoff,
2004). Some studies in Ethiopia (Garcia, 2008; RLDS, 2013) also documented that the reform
showed a substantial improvements in government responsiveness and hence the provision of

basic social services such as health care, roads, water and sanitation.

The utilization of the existing decentralized health services program, especially maternal health
care, in LMICs is low due to various factors (Andersen, 1995; Anderson & Newman, 1973;

Tesfaye et al, 2017). Utilization is not only facilitated by the effectiveness of decentralized
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service health reform (Hartwig et al., 2015; Tanga & Bloom, 2000) but also by demand side
utilization indicators and risk factors (Singh, 2016; Haile-Mariam & Kloos, 2005) influencing
to seek for decentralized health programs (CRDA, 2004; Singh, 2016). Sources (Filippi et al.,
2006; Gabrysch & Campbell, 2009;Thaddeus & Maine, 1994) revealed that the utilization of
local health services delivery is the interactive effect of numerous factors, including, health
beliefs, knowledge and awareness of illness conditions, health-seeking behavior, socio-
economic status, the external environment, and the availability, accessibility, quality and cost
of services in local settings. These factors are still not fully addressed although they strongly
influence the utilization of decentralized community-based health facilities in LMIC (Ghuman
& Singh, 2013; Hartwig et al., 2015; Nathan et al., 2015). High disease risk and poor
populations require proximal health services to facilitate access to health services and improve
health outcomes (Karra & Fink, 2016). Evidence revealed that reduction in physical distance
to households and improvements in health services utilization are associated with reductions
in maternal mortality and morbidity (Tesfaye et al., 2017). The health reforms that bring health
care services closer to remote communities may be assessed by examining the implementation
of decentralized health performance, use and outcomes, highlighting utilization as an important

part of the access concept.

In Ethiopia, decentralization of the health services to woredas (districts) was adopted in 2002
within the framework of the District Level Decentralization Programme (DLDP) that was
charged, among other things, with ensuring that woredas have relevant and capable devolved
structures of governance to offer care (Gebre-Egzhiabher, 2014; Haile-Mariam & Kloos,
2005). Thus, effects of decentralization of services delivery, proper utilization of existing
facilities and positive health outcomes affect health reform programs and maternal outcomes.
This research aims to explore the extent of implementation of decentralized health service
delivery, accessibility and utilization of maternal services in Gida Ayana Woreda (GAW), rural

western Ethiopia.
Statement of the problem

Increasing access to public health goods (Akin et al., 2016; Khan, 2013) and achieving
Sustainable Development Goal 3 (SDG 3) of reducing MMR to less than 140 deaths per 100,

000 LB at national level by 2030 and universal access to reproductive health are major



developmental challenges for most LMICs (Alkema et al., 2016). The past three decades have
seen many LMIC decentralizing their health systems with the expectation that the reforms will
improve their citizens’ health levels and bring about socioeconomic development (Frumence
et al., 2014; Akin et al., 2016). In the early 1990s, a source estimated that at least 80% of the
world’s nations implemented some form of the reform (Manor, 1999). However, the impacts
of decentralization on health systems have rarely been empirically tested in these countries
(Akin etal., 2016). The extent of implementation and the performance of health sector reforms

remain largely unknown (Jimenez & Smith, 2005; Maharani & Tampubolon, 2014).

Inadequate decentralization and implementation affect the delivery, quality and utilization of
health services (Kaur et al., 2012; Kilewo & Frumence, 2015). Health care system
decentralization, often implemented with adequate local authority, autonomy and community
involvement in service planning and delivery has been acknowledged as a key means of
improving the accessibility and utilization of services (Alvarez et al., 2016; Nathanet al., 2015).
These structural changes also tend to foster socio-economic development since healthy
societies are more productive than unhealthy ones (WB, 1993; Bossert et al., 2000; Wunsch &
James, 2014).

In many LMIC, including Ethiopia, the local health system is the key structure for the delivery
of basic services (Akin et al., 2016). However, many decentralized health systems are curtailed
by various constraints in delivering services to the people. These constraints include weak
decision power or autonomy over resources, particularly over funds, and the absence of local
accountability, transparency and user voices his or her concerns over bad performance
(Purwganingrum et al., 2010; Blair, 2000; Munoz, et al., 2017), corruption, lack of actual
participation of citizens in decision-making and shortage of qualified staff (Collins et al., 1994;
Moses, 2001). These shortcomings lead to poor service planning and poor management of
health resources (Asante et al., 2006; Frumence et al., 2014). The lack of effective
implementation and monitoring of decentralized programs often resulted in poor quality of
service and delivery of infrastructure in terms of the availability of medicines, equipment, and
qualified personnel, especially in rural areas (Collins et al., 2002; Kaur et al., 2012). The
performance of many decentralized services deteriorated due to a combination of local
financial constraints, shortages of personnel with managerial skills, the loss of the ability to re-

deploy personnel between facilities (Collins et al., 2002), and personnel management practices
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that prioritized the interests of local or higher-level notables rather than the needs of the local
people or facility (Aitken, 2004; Kaur et al., 2012; Munga et al., 2009). These barriers
adversely constrain the implementation and the benefits of the reform on local health service
delivery, quality of performance and utilization outcomes (Kaur et al., 2012; Singh, 2016).

Furthermore, effective service planning and management of a decentralized health services
programs are not enough by themselves if the health service system is not properly utilized by
the targeted community users (Hartwig et al., 2015; Regmi et al., 2017) due to complex societal
problem. Sources argued that the utilization of services is determined not only by their
accessibility but also by demand side factors in the form of individual and community based
predisposing, enabling, perceived needs and environmental determinants related to socio-
economic, cultural and demographic factors (Anderson et al., 1973; Gabrysch & Campbell,
2009; Khan, 2013). In low economic settings, including Ethiopia, diverse nationalities and
local cultural and socioeconomic groups have various behaviors regarding health-seeking,
pregnancy, delivery and post-delivery services (Tesfaye et al., 2017). In many societies,
pregnancy is considered culturally to be a matter of fate and a natural process that does not
warrant extra attention (Furuta & Salway, 2006; Khatri et al., 2018). Physical accessibility
factors such as inadequate transportation, distances to facilities, and limited economic
accessibility due to inadequate household income, health education, poor awareness of
available programs, lack of trust in maternal services and the dominance of the family in
decision making often cause major delays in deciding to seek or reach facility (Moyer &
Mustafa, 2016; Tesfaye et al., 2017; USAID, 2012). Maternal health requires careful attention
as it is intricately linked with local context (ldowu, 2013; Yaya et al., 2018). Poor socio-
economic and environmental conditions (Phillips et al., 1998; Tesfaye et al., 2017; Khatri et
al., 2018), such as low educational status, income, family size, stressful work environments,
and inadequate home visit were risk factors and tend to impede the use of locally available
maternal services (Haile-Mariam & Kloos, 2016; Kumie & Kloos, 2006; Tesfaye et al., 2017).
It is, then important to empirically investigate both decentralization or delivery and utilization
of health services particularly in relation to maternal health.

Post-military regime in Ethiopia was accompanied by decentralization drive aimed at making
delivery of the country’s failing social services more efficient (Gebre-Egzabhre, 2014). The
country has embarked on the reform in the early 1990s and the process of decentralization
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started taking shape in the midst 1990s based on the 1993 health policy and the 1995 Federal
Constitution for management of health-care institutions and other basic social sectors in nine
regions and two city councils (EPRDF, 1995; EPRDF, 1993). In 2002, the country also
implemented a radical fiscal, political and administrative decentralization (Gebre-Egzhiabher,
2014) under which the responsibility for delivery of health services was transferred from
regional government to woreda (district) government (Garcia, 2008; USAID, 2010; Wamai,
2009). The woreda health system was the focal points for the operationalization of the health
reform because it is the structure that is the closest to communities and where most of the basic
services are provided (Haile et al., 2017). In DLDP, woreda (district) government had primary
hospital at the top of their pyramidal system, followed by health centers, and community health
posts at the bottom which are currently the level of entry into the healthcare system primarily
for women and under-five (FMoH, 2002).

The issue is then how decentralization reform functions in practice in delivering basic health
services (in connection with devolved local decision power, local autonomy, local
accountability and community participation), or understand the extent of the implementation
of decentralization to subnational local institution and identify the challenges of
implementation. Furthermore, in addition to service delivery, it is important to understand
health care utilization and identify local variables that influence the same by assessing a set of
local variables attributed to behavioral, delay and risk factors of utilization including spatial
accessibility of the decentralized health facilities (DHFs) that influence local service delivery

and maternal service outcomes.

There is no empirical works on the extent of decentralization of health reform in practice in
Ethiopia (Kassa, & Shawel, 2013; Lee, 2015). Previous studies considered only the aggregate
provision of social services (Lee, 2015; RLDS, 2013; Pundhir & Boke, 2015) and not the health
services. The issue of the actual measuring of spatial accessibility (SA) of DHFs to local
community users have also not been documented in Ethiopia; usually in public health studies
it has been examined as a perceived binary variable as yes, ‘a factor’ or no, ‘not a factor’ kind
of analysis (Okwaraji et al., 2012) which did not actually measure how far or close the users
are to the DHFs in the country (Kloos, 1990; Okwaraji et al., 2012). This study seeks to fill
this knowledge gap by measuring geographical accessibility to DHFs in our research area.

There are also gaps in our knowledge about the effects of a set of behavioral, delay and risk
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factors on the utilization or non-utilization of DHFs for ANC, delivery site choice or PNC
services using frameworks such as Andersen model, the ‘Three-delays model’ and others (see
for instance, Tesfaye et al., 2017; USAID, 2012; Fisseha et al., 2017; Tarekegn & Lieberman,
2014; Tiruaynet & Muchie, 2019). Furthermore, these studies did not also consider the
relationship between the extent of implementation of decentralization reform, accessibility and
utilization of maternal health (Haile et al., 2017; Kassa & Shawel, 2013). Thus, there is a need
for holistic studies that evaluate the extent of implementation of decentralization of health
reform in relation to service utilization. Hence, this study hopes to fill these gaps and seeks to
explore the extent of decentralization reform, accessibility and maternal utilization indictors

and risk factors through a case study of Gida Ayana Woreda (GAW), in rural western Ethiopia.
Objectives of the study
General objective

The general objective of this research was to examine the implementation of decentralized
health service delivery, the spatial accessibility (SA) of decentralized health care facilities
(DHFs) and the factors influencing the utilization of maternal health service in Gida Ayana
Woreda (GAW), rural western Ethiopia.

Specific objectives
The specific objectives were:

¢ To explore local communities’, health providers’ and policy makers perception of
the extent of implementation of decentralized public health delivery and effects on
local service performance,

% To examine behavioral factors influencing women’s use of DHFs for ANC visits as
recommended,

% To identify delay factors for women’s choice of DHFs for delivery service site
utilization,

% To examine potential risks for women’s non-utilization of DHFs for PNC services,

% To identify the spatial accessibility (SA) of primary healthcare facilities to target

households in the study areas.



Research questions

Based on the above specific objectives, the following research questions were addressed

during the course of this study:

% How do the local communities, health providers, and policy makers perceive the
implementation of decentralization and its impact on local service delivery in
connection with local authority, autonomy, local accountability and community
participation?

% What factors influence the recommended number of ANC visits and fewer than the
recommended number of ANC visits to DHFs?

¢ What are the determining factors that delay women’s choice of DHFs for delivery
services utilization?

%+ What are the key risk factors for non-utilization of DHFs for PNC service?

X4

% What is the level of the spatial accessibility (SA) of decentralized primary healthcare

facilities in the study area?

Scope of the study

Decentralization is a very wide multifaceted concept, including the transfer of responsibility
for public goods from the national government to subordinate or quasi-independent subnational
government organizations and/or the private health service providers. However, the study,
focuses on the extent of implementation of public health sector decentralization reform at a
woreda level (in connection with local authority, local autonomy, local accountability and
community participation) and its effects on local health service delivery, accessibility and
utilization of maternal health. The geographical scope of the study is confined to GAW local
government. With regard to methodological scope, mixed approaches of both qualitative
(including FGDs and IDIs) and quantitative (community based cross-sectional survey) study
designs were employed. Temporally, the research was conducted from 2015/2016 to
2019/2020.



Rationale

Examining information on how efficiently the decentralized public health sector reform is
functioning, in Ethiopia and other developing countries must address complex phenomena of
local institutional service delivery management, individual, community and facility-based
barriers (Alkema et al., 2016; Pasha et al., 2013; Wamai, 2009). However, our knowledge of
the extent of implementation and health impacts of decentralization, accessibility and
utilization of health facilities is insufficient to develop programs that can reduce maternal
morbidity and mortality in all high-risk populations (Hartwig, 2015). This is the major

instigation to conduct this study.

Knowledge about the effects of decentralized health system delivery provision and utilization
to improve decision making (Jeremie et al., 2014) is constantly growing. In LMICs including
Ethiopia, this has special importance for the government, policy makers and administrators of
health services in view of geographic vastness and socio-economic and cultural diversities on
one hand, and the ever-growing health needs and population growth on the other (Akin et al.,
2016; Bucagu et al., 2012; CRDA, 2004; Garcia & Rajkumar, 2008; Idowu, 2013). Empirical
evidence from frontline service delivery agencies, community users, and policy makers about
the relationship between decentralization and health services utilization provide valuable
knowledge on how the decentralized system of primary health service delivery actually works
and contributes a lot to the existing literature (CRDA, 2004; Kassa & Shawel, 2013; Lee,
2015).

This micro-level research has allowed for a deeper insights into actual outcomes in public
service delivery at the community level (Akin et al., 2016; Heywood & Choi, 2016).
Assessments of health system performance at the national level have only limited value due to
the heterogeneity of populations and health systems (Haines & Cassells, 2004; Idowu 2013).
More useful information for policymakers has to be obtained from woreda (district) and kebele
(sub-district) levels assessments of health system performance (Tandon, 2005), particularly for
a country as diverse as Ethiopia. The findings of this study will enrich the policy dialogue
within the country about institutional measures to improve local authority, autonomy, local
accountability and participation and their effect on woreda’s service accessibility and

utilization performance (Gupta e al., 2004).

10



Conceptual framework

Decentralization of health service (adequate local decision-making authority, local autonomy,
local accountability and community participation) plays a pivotal role in affecting service
delivery and management with the aim of bringing services closer to target populations and
grassroot community users. Linking decentralized health service provision and health system
performance, highlighting the utilization and quality of services as an important component of
the accessibility concept is therefore critical, as we did in our study (see Figure 1.1).

Figure 1.1 provides the conceptual model of the study. The framework depicts the various key
input and output variables in the study and their interactions. The left-hand side of the model
(boxes) generally describes the extent of implementation of decentralization, determinants and
risks of health system performance, and spatial accessibility of DHFs for maternal health
service use. The first box in the left-hand side from the top depicts how the actual
implementation of decentralized health programs in practice influence local health service
provision in line with given local decision-making authority, local autonomy, local
accountability, and local community participation (the four dimensions of decentralized
service delivery, see for inistance USAID (2009) and Wunsch, (2014). An adequate transfer
and effective implementation of decentralized decision-making authority, autonomy,
accountability and community participation improve service delivery while inadequate transfer
of power, autonomy, accountability and community participation creates a problem and
negatively impacts the actual implementation of the reform which negatively affect the quality

and the utilization of health system performance.

There are also factors of health system performance that influence the decision of pregnant
mothers to utilize or not utilize a DHFs for maternal health care (see also the left-hand side of
the model). These factors are behavior factor, delay factors, risk factors and spatial
accessibility factors that also positively or negatively impact health service delivery and the
utilization in this study. Unlike the behavioral factors, delay factors and spatial accessibility
factors, risk factors are factors that negatively impact on women to utilize DHFs for postnatal
care. The middle and the right side of the conceptual framework illustrates the impacts. The
impacts are expressed in terms of improved quality of decision-making actions, improved

quality of skilled health professionals, access or coverage, improved supplies of equipment
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and drugs, and improved maternal services utilization outcomes or otherwise, which then
influence the overall health reform performance, and maternal health. In addition, service
utilization in the form of recommended ANC utilization, utilization of delivery sites, and
utilization of PNC service are other forms of impacts which are affected by the different factors

influencing utilization.

Extent of implementation of decentralized
health system decision making actions
Local authority

Local autonomy
Local accountability in decentralized service delivery
Local community involvement in decentralized service

!
(o )

Service delivery
« Health access and coverage
Spatial accessibility of / * Quality of decision-making
action
« Quality of skilled health
professionals

DHFs to local households

QEMIIL), of ser\]s.f-: availability = Health reform
of medical supplies N
o performance

= Maternal health

Service utilization

e Recommended ANC utilization outcomes
Behavioral factors to e Delivery site choice
visits DHFs ANCas / e PMC services utilization
recommended \ /
F 3

Phase 1 & Il Delay factors to
seek or to reach DHFs for
delivery site choice

Risks for women’s non-

utilization of DHFs for PNC

Figure 1.1. A schematic framework showing the extent of implementation of decentralization,
geospatial accessibility and other factors impacting local service delivery, utilization, quality

and performance.
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Dissertation outline

The dissertation contains seven chapters. Chapter one is an introductory part of the dissertation
which presented background of the study, statement of the problem, objectives, research
questions and rationale of the study among others. Following the introduction, which is
presented in chapter one, chapter two deals with public health service delivery in a
decentralized system. The chapter explores the extent of implementation of decentralized
public health sector reform in practice in the woreda nexus vested local authority, local
autonomy, local accountability and community participation. In this section, decision powers
and functions transferred to GAW local government are identified. Autonomy over different
areas of personnel management, fiscal and revenue management, local bidding and
procurement, autonomy of service programming and planning and others were scrutinized.
Different local accountability holding and verification techniques and forms, problems of local
capacity and basic challenges for adequately ensuring local officials and communities’
accountability are presented in this part of the dissertation. Finally, the major impacts of the
implementation of decentralization reform on local health service delivery, performance and

quality of service outcomes are discussed.

The third chapter reports on the proportion of women who received the recommended number
of ANC visits, those who failed made fewer ANC visits to DHFs than recommended by World
Health organization (WHQO) and on women who did not visit DHFs at all. Different health
behavior and utilization factors in predisposing, enabling, perceived pregnancy needs, and
external environmental conditions are discussed. Major predictors of the outcome variables
were also identified and the reasons for not attending DHFs for ANC services at all during the

last pregnancy were described. The response variables were also mapped by study sites.

In the fourth chapter the proportion of women who preferred DHFs as their choice for child
delivery were tabulated and discussed. Phase | Delay and Phase Il Delay factors that
determined the choice of the women to give birth at delivery site were examined. Different
forms of socio-cultural, perceived benefits and needs factors and physical accessibility factors
affecting local women’s decision to seek skilled birth care or to travel to delivery sites were
also discussed. Predictors of outcome variable were adjusted, tabulated and discussed. The

utilization of different health facilities by women for their last childbirth was examined. Lastly,
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the chapter also mapped the distribution of the status of women’s delivery service utilization

across study sites.

In chapter five, major risk factors for women’s non-utilization of DHFs for postnatal care are
reported in relation to socio-economic, cultural, and demographic factors, reproductive
obstetric characteristics, experiences and knowledge about maternal health services. The

chapter also mapped the distribution of the status of PNC service utilization across study sites.

Chapter six presents the application of actual measures of SA of DHFs to targeted households
using Geographic Information system (GIS) and Quantum Geographic Information System
(QGIS) tools. Three travel time scenarios to the closest primary healthcare facilities are
examined. These were 1) the shortest path footpath length between the residences of maternal
cases and the closest DHFs, 2) walking or traveling time on the shortest path between
households and health facilities, and 3) the Euclidian distance between the location of the
sample households and the closest health facilities. Estimates of the mean distance of sample
households located within 60 minutes (min) travel time from the closest DHFs, and more
distant households were discussed. This chapter also mapped walking footpath networks
between target households and DHFs in the study area. Chapter seven summarizes the study

findings and offers pertinent conclusions and policy implications.
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Chapter 2. Public health service delivery in a decentralized system: A qualitative study
of the perception of health providers and community members in Gida Gida Ayana

Woreda, western Ethiopia

Abstract

Background: Some policy makers believe a decentralized health system enhances service
delivery by improving authority, autonomy, accountability, and community participation at the
local level. An understanding of the extent to which these benefits have been realized and
whether there are gaps in service delivery is essential for policy designs and system reinforcing

strategies.

Methods: Data were gathered through 29 interviews with service providers and policy-makers
and 8 FGDs with residents to capture their opinions and perceptions. Data were analyzed with
the aid of guiding thematic framework approach deductively, based on the topic guide, and the
conceptual framework, and inductively by subthemes or quotes emerging from the the
transcripts with the aid of openCode software version 4.02.

Results and conclusion: The results showed several benefits of the decentralization program
that include increased autonomy over staff planning, budgeting, appointments; increased
participation in service boards, in cash and in kinds. The findings also revealed several
challenges that hinder the effective functioning of decentralization including lack of authority
to recruit staff, interference in the appointment, transfer of cases, procurement; limited fiscal
autonomy and community accountability in service planning and monitoring. Although the
decentralized health program was designed in earnest, critical elements for attaining adequate
decentralization are still lacking. The region is still a major player in staff recruitment, resource
transfer, and planning/programming. These deficiencies have resulted in inadequate
information, nominal service monitoring, and low quality of services outcomes. Better quality

of service delivery necessitates financial independence and meaningful service monitoring.

Keywords: Decentralized health service, Ethiopia, Authority, Autonomy, Effects of

decentralization.
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Introduction

Calls for health system decentralization date back to the Alma Ata Declaration in1978 (Beard
& Redmond, 1979) and became more urgent during the 1990s (Mehrotra, 2006). Conceptually,
decentralization in the context of health services entails the following: transfer of
administrative authority to lower offices accountable to the centre (Rondinelli et al., 1989),
transfer of routine managerial authority to semi-autonomous health facility boards reporting to
politicians (Mills, 1990), transfer of power and structures for health from the central
government to the local government answerable to electorates (Smith, 1997), and shift of
public health to private providers (Hutchinson, 1999).

Local authority and autonomy overcome the disadvantages of centralized institutional and
spatially distant bureaucracies; minimize costs, increase responsiveness to local needs;
improve community involvement; and ensure accountability of local politicians, health
managers, planners, and decision makers (Rifkin, 2014; Tang & Bloom, 2000). Several health
sector reforms recommend citizen participation to ensure local accountability of health
program management for ensuring adequate service delivery, monitoring the allocation and
utilization of monies for health services, and developing and monitoring programs that permit
them to voice their rights (Molina, 2017).

A number of studies have emphasized the need for local institutional authority, autonomy,
participation, and accountability for effective implementation and improvements of health
services outcomes (Menon, 2006; Mill, 1990; Murthy & Klugman, 2004). However, evidence
drawn from 10 countries indicates that decentralization of public systems, including health
systems, has increased only slightly in Africa recently, with few achievements in the areas of
autonomy, accountability, and capacity in service delivery (Wunsch, 2014). Many healthcare
professionals are concerned that only a few of the policy designs and systems that have been
implemented reinforce strategies for health that use authority, autonomy, participation, and
accountability as important guidelines for effective health policy programs (Mill, 1990;
Murthy & Klugman, 2004). Some studies also report a lack of effort to fully examine this
situation even though these aspects are essential for the implementation of decentralized public
health services (Kassa & Shawel, 2013; Kwamie et al., 2015).
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Prior to 1991, Ethiopia was a centralized country with a unitary form of authoritarian
government. Decisions were made at the centre in the absence of formally established sub-
national governments accountable to the needs of local communities (Gebre-Egzhiabher,
2014). Decisions on production and distribution of public health services were channelled from
the capital, Addis Ababa, without actual authority, autonomy, accountability, or participation
at the lower levels (Fiseha, 2007; Kloos, 1998).

With the introduction of decentralization following the downfall of the authoritarian military
regime in 1991, the sub-national governments gained status in the country (Gebre-Egzhiabher,
2014). As a result, power was transferred to the regions and woredas (district) as part of a
broader process of political and economic reform in two waves (Dickovick & Gebre-
Egziabher, 2014). The first wave, or regional decentralization, was accomplished in the early
1990s; it divided Ethiopia into nine regional state structures (Federal Democratic Republic of
Ethiopia [FDRE], 1995). This devolved considerable power, authority, functions, and
resources to the regional governments. The second wave, or woreda decentralization, was
implemented in 2002. This reform further deepened decision-making power, authority, and
resource transfer from the regions to woredas governments for service delivery (Dickovick &
Gebre-Egziabher, 2014).

Public health service delivery functions were among the key service areas devolved by the
program to regional and woreda levels (Wamai, 2009). However, the possible effects of
decentralized reform on health service delivery were often ignored in decentralization studies
in Ethiopia (Kassa & Shawel, 2013). Studies have revealed that inadequate local authority and
autonomy over resources, poor accountability, and insufficient local participation have
inhibited effective health delivery outcomes (Kassa, 2015; Kassa & Shawel, 2013; Kilewo &
Frumence, 2015; Pundhi & Boke, 2015; Regmi et al., 2017). There is a need to explore the
details of the woreda decentralization to understand the extent to which the decentralization
program shaped local healthcare delivery system and outcomes (Kassa & Shawel, 2013; Lee,
2015; Wamai, 2009).

The objective of this study was to explore the views and perceptions of participants regarding
whether the decentralized public health system has improved health service delivery and

management at the community level in four kebele in Gida Ayana Woreda (GAW). The study
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provides baseline data about the health sector reform implementation and about the health
status of the study groups. Moreover, it adds to the existing evidence about some impediments
to health service delivery reform and some of the outcomes. Lastly, the results of this study
call for policy makers to revisit decentralized health service delivery in order to ensure that
local governance structures and health policy practitioners have adequate authority, autonomy,
resources, accountability, and popular participation in healthcare reform implementation and

management to improve the status and quality of health service delivery.

Materials and methods

Study approach

A qualitative case study design was employed in this study in order to allow an in-depth and
comprehensive exploration (Yin, 2003) of how decentralization works in practice and affects
the delivery of local health service supply at the community level. This qualitative research
used a naturalist approach, which tries to understand phenomena in context-specific settings
and gives insights of participants’ experiences of the world (Frumence et al., 2013; Tong et al.,
2018). The qualitative approach was considered suitable because it can elucidate the
experiences of those who are directly dealing with the planning and implementation of
healthcare reforms as well of community users (Abayneh et al., 2017; Kwamie et al., 2015).
Our study focuses on intermediate outcomes of decentralization, such as local authority,

autonomy, accountability, and participation, in a case study of Gida Ayana Woreda.
Study setting

The study was conducted in Oromia Region, Gida Ayana Woreda (GAW), western Ethiopia,
about 450 km from Addis Ababa, and 112 km from Nekemte, the capital of Eastern Wollega
Zone. GAW lies between latitude of 9° 26' N & 10° 20' N and between longitude of 36° 30' E
and 36° 48' E (Figure 2.1). The area of the woreda is about 1,502 square km. Administratively,
the woreda has been organized into 7 urban and 21 rural kebeles (the smallest administrative
units in Ethiopia). According to the 2013 population projection release and Oromia Regional
State, the woreda had a total population of 140,484, of which 78.1% were rural residents
(Central Statistical Agency of Ethiopia [CSA], 2013). The health care system in the Gida
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Ayana Woreda is largely based on public health facilities, including 1 woreda hospital,5 health
centers and 28 health posts. There were also 8 private drug shops, 3 private drug venders and
1 clinic under NGO ownership (OHB, 2015).

GAW was purposively selected as a typical rural woreda. The rationale for undertaking such
a study focused on GAW is based on several considerations. First, the woreda is one of the
woredas in Oromia Region which, according to the zonal health sector annual plan assessment
report by the Oromia Health Bureau (OHB, 2015), has a low performance at lower level health
facilities compared to other woredas. Secondly, this woreda has been supported by different
local NGOs like Oda, Hunde Gudina and other International NGOs, and civil societies during
implementation of decentralization process (OHB, 2015). Finally, because of its size and other
characteristics (Central Statistical Agency of Ethiopia [CSA], 2013), GAW can provide
evidence as to whether decentralization has resulted in improved health services management,

delivery and utilization.
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Figure 2.1 Study area (Generated using Arc GIS version 10.3)

Participants

Study participants were categorized into three groups: local service providers, policy makers,
and community members. A total of eight focus group discussions (FGD) were held with
community participants. The community members were drawn from four randomly selected
kebeles: Ayana, Ejere, Angar and Lalistu. Male and female community members representing
different socioeconomic, sex, and age groups were purposively identified in order to capture
their experiences with the health service delivery system and quality in the woreda. Women

and men participants were placed in separate FGDs.
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A total of 29 in-depth interviews (IDIs) (Table 2.1) were conducted with local service providers
and higher-level policy makers. Local service providers are people involved in delivering
health services at the woreda level. They were included in the study because they were
experienced in the implementation, management, and delivery of the decentralized healthcare
reform (Abayneh et al., 2017). The interviewees consisted of participants from the woreda
health office (WHO) (n = 6), facility heads (FH) (n = 7) from the study kebeles, and service
board members (SB) (n = 12). Local service providers were chosen purposively based on
information from local officials. Policy makers (PM) (n = 4) at both national and regional
levels were those involved in policy, planning, and service development. They were also
purposively chosen on the basis of their work experience in public health policy making and

their knowledge of the subject matter (Tong et al., 2018).

Table 2.1. Demographic characteristics of participants interviewed

Characteristic of participants n (%)

Local service providers

Woreda health officials 6(20.7)
Facility heads 7(24.1)
Service board members 12(41.4)
Higher level policy makers 4(13.8)
Work experience (years)
5-10 17(58.6)
11 or more 12(41.4)
Gender
Male 22(75.9)
Female 7(24.1)
Educational level
Diploma or certificate 4 (13.8)
First degree 17 (58.6)
Second degree or higher 8 (27.6)
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Data collection

In-depth interviews and FGDs were the main data collection methods. In all, 29 face-to-face
IDIs and eight FGDs were conducted to gather data. Four FGDs were completed with men
community groups and four with women groups. Data were collected between January and
June 2017. A topic guide for the interviews and FGDs was developed by the corresponding
author on the basis of a literature review (Tong et al., 2018;Yin, 2003). The guide explored
participants’ experience with and perceptions of the woreda’s authority, autonomy,
accountability, and community participation and awareness in health planning; roles and
responsibilities of the woreda government in service delivery and management; and effects of
the reform on local health care. The questions were piloted with three officials and one FGD
to establish face validity (Tong et al., 2018).

Data collection was conducted by two senior staff of a local university who were experienced
in data collection and the corresponding author. Each interview was held in the participant’s
office and all FGDs were conducted at kebele halls. An FGD consisted of 8-12 participants.
On average, IDIs and FGDs lasted between 60 and 90 minutes and 90 and 120 minutes,
respectively. A local language was used in the interview with the local service providers and
English language with policy makers. Participants were informed on the objective of the study
prior to the interviews. Community participants were approached initially by local

administrators.
Ethical issues

Wollega University research ethics board approved the protocol for this study [RNo. WU-
99529/2016]. Gida Ayana Woreda and respective kebele authorities granted their permission
to undertake this study in the areas under their jurisdiction. Interviewers also obtained their
verbal consent. They were also told to decline the interview at any stage if they wish to do so.
To protect the identities and anonymity of participants, only pseudonyms were used in the
analysis and presentation of data. Probing was consistently employed during interviews. All

interviews and discussions were sound recorded and handwritten field notes were taken.
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Data validity and reliability

To ensure reliability, the instrument was pretested in an adjacent woreda for clarity and
comprehension; after the pertest, some interview questions were reframed. Transcribed data
were validated frequently by participants’ feedback immediately after each interview and
FGD. Important inputs were adjusted where necessary. Emerging themes were carefully
compared alongside the data to ensure validity of the data; this enabled us to manage deviant

cases in our analysis.
Data analysis

The interviews and FGDs were transcribed verbatim and the transcriptions used for analysis.
The audio files and transcripts were crosschecked for accuracy before coding. Overall, the
participants were identified by letter and number code. Data were analysed systematically. The
researchers read and re-read the transcripts, ensuring a clear understanding of the content of
the audio recorded interviews (Tong et al., 2018), and used the thematic framework approach
deductively, based on the topic guide, and the conceptual framework, and inductively by
subthemes or quotes emerging from the the transcripts with the aid of openCode software
version 4.02 (ITS & Division of Epidemiology & Global Health, 2011).

Conceptual framework

Autonomy, authority, accountability, and participation are intermediate results of
decentralization, not the end results (United States Agency for International Development
[USAID], 2009; Wunsch, 2014). Achieving these results ensures service quality, which can be
measured in improved health coverage, quality and availability of medical supplies, and quality
of decision and services obtained from skilled providers (Kassa & Shawel, 2013). Our paper
investigates whether these intermediate outcomes have been achieved in the study area and
whether they have resulted in service improvement (Figure 2.2).

29



Decentralized [health] reforms

\’

Local authority

T

Local Impact of healthcare I
autonomy > | reform implementation |<—| Local
and service quality accountability

Local participation /

Figure 2.2. Conceptual framework for the study of decentralized healthcare delivery
(Adapted from USAID, 2009).

Results

Background characteristics of study participants

The socio-demographic characteristics of the interview participants are shown in Table 2.1. Of
the 29 individuals participating in the interviews, 6 (20.7%) worked at the woreda health office,
7 (24.1%) were facility heads, 12 (41.4%) were service board members, and 4 (13.8%) were
regional and federal level policymakers. The majority (75.9%) were male; 58.6 percent had 5

to 10 years work experience. The four men and four women FGDs each had 8-12 members.

The responses of several of the study participants are cited in this section. The participants are
identified by letter and number code. Those designated WHO were from the woreda health
office, those designated SB were service board members, and those designated FH were facility
heads. The IDI in the code indicates the information came from an in-depth interview; the FGD

denotes information from a focus group discussion.
Authority

The decentralization system in Ethiopia established three constitutionally recognized tiers of

government: federal, regional and woreda. In the health sector, the Federal Ministry of Health
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and the Oromia Region Health Bureaus are policy making and regulatory institutions (Ethiopia
Health Sector Development Program [EHSDP], 2006). Zonal Health Departments in Oromia
are a conduit between the region and woredas; they provide support and channel information
to both structures (Oromia Regional State [ORS], 2001).

The regional constitution gives woreda governments legal authority to prepare, approve, and
implement their own development plans; monitor their implementation; set and collect certain
taxes and service fees; and manage local resources (ORS, 2002). They are also charged with
accountability for service delivery and engaging local communities (ORS, 2005). Legally,
woreda health offices are responsible to perform the following functions (ORS, 2014): develop
and implement health plans; administer facilities; provide reproductive health, family
planning, vaccination, and sanitation services; control communicable diseases and quality of
healthcare; promote health education and information and community participation; undertake
procurements and implement civil service programs; control resources; monitor and evaluate
service performance; manage complaints; and ensure the implementation of policies,
proclamations, and directives (ORS, 2013). Health centre and hospital service boards were
delegated authority to govern the facilities (ORS, 2005).

The above clearly indicates that the woreda government and the woreda health office have
significant authority under the decentralized system to govern the health system. However, the
extent to which the authority bestowed on them is fully exercised is a critical issue because
legal authority by itself may not imply full power and ability to discharge responsibilities. The
next section, on autonomy, elaborates on this issue by identifying some critical areas of

engagement.
Autonomy

In this section we explore Gida Ayana Woreda’s administrative and fiscal decision-making
autonomy organized around themes that emerged during analysis: (i) personnel management,

(i) fiscal autonomy, (iii) procurements, and (iv) service planning and programming.
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Personnel management

Personnel management involves the planning for staff needs; recruitment, hiring, employing,
and disciplining/firing of staff; transfers; appointments; and the provision of incentives. This
section describes the prevailing practices of the Gida Ayana Woreda on these issues.

In terms of planning for local staff needs, most informants from the service board pointed out
that the woreda has a considerable degree of latitude over planning and budgeting for health
staff. The facility head confirmed that planning and budgeting for staff is fully devolved to the
woreda. In this regard, the reform is fully autonomous and competent. An informant further
noted that the sector prepares a recruitment plan to be presented to the woreda cabinet. The
cabinet approved the plan after scrutinizing the required numbers, the levels of qualification,
and the budget for remuneration. Upon approval, the health office directly requests higher
offices to either post the recruitment and deploy to the woreda or ask the ministry to assign

new graduates.

An informant from health office emphasized his appreciation of the autonomy of the woreda

in planning for staff needs as follows:

Yes, the autonomy was earned since 2002. With this arrangement, the woreda
preserved its independence from higher officials which is ultimately done locally.
The hospital also plans its personnel need and requests the region to recruit (WHO,
IDI5).

In response to the question whether the informant from the sector office believed the

autonomy improved the decisions of local politicians, the following reply was given:

Yeah, with local autonomies we are able to plan, budget, and satisfy local staff
needs (WHO, IDI2).

However, responses to the question of the authority and autonomy for recruiting and hiring of
staff for local facilities show mixed results. According to health officials, the recruitment of
support staff with diploma and below diploma qualifications is fully devolved to the woreda.
Thus, the sector office and civil service department post vacancies and recruit and hire for such
posts. All technical staff for positions with specific educational requirements and supportive

staff for positions requiring an academic degree above the diploma are recruited and employed
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at higher levels. Some facility heads approve of the woreda’s autonomy for the recruitment of

non-technical posts:

All right, we are vested with the autonomy of recruiting non-technical staff with
diploma and below diploma. We post, recruit, and hire competent candidates. The
process is very prompt, and such employees are relatively stable and quick at
adapting to our work environment compared to staff hired by higher officials who
even disappear after receiving an employment letter or one-month salary (FH,
IDI3).

A WHO interviewee declared that the woreda has no autonomy to recruit or hire technical
staff:

Yes, we have no avenues open for recruiting these staff, no say about who is selected
or not for our technical staff posts. Higher bosses recruit the candidates and lastly
deploy to the woreda for the formalization of the employment (WHO, IDI5).

Several local informants had serious concerns over the management of posting and recruiting
local technical staff at higher levels, explaining that the practice promotes dependency of local
institutions on higher authorities. They were also troubled that a lack of concern among higher
officials about hiring skilled staff compromised the quality of local services. A health centre

head noted the challenges of hiring inappropriate staff:

Higher politicians often recruit staff without considering our demand. Why? For
instance, in 2016, Hangar Health Centre requested community health agents for a

rural health post but they hired clinical nurses (FH, IDI7).

In terms of disciplining health workers, several informants noted that Gida Ayana has some
autonomy in penalizing frontline workers who violate civil service laws. One official described

his experience as follows:

The head of Angar Health Centre reported to us in 2016 that five technical staff
members were disciplined by withholding one-month salary for repeated
absenteeism from work (WHO, IDI6).

All facility heads and service boards reported that complaints come from service users were

that workers provided inadequate services and these complaints should serve as a basis for
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penalizing offenders. Many male FGD participants suggested that several service users do not
clearly know their rights due to illiteracy, poor awareness, and lack of capacity that prevents
them from exercising their rights. A community representative on a hospital board reflected

her experiences as follows:

Users often preferred to tell board members about complaints they faced at the
hospital to hold providers accountable due to fear of retribution and so forth. We
informally obtained users’ complaints and reported them to the head to take measures.

For example, a general practitioner was fired from his job in 2016 due to users’

complaints (SB, IDI4).

An important issue in human resources management has to do with staff transfer and
appointments. Many facility heads noted that the woreda has some autonomy for making
appointments for local positions. Others were concerned about the political patronage and
clientelism in the appointment of staff. A medical director observed that officials give priority
to certain individuals regardless of their performance and sometimes use their power to appoint
their relatives and family members to positions in health centres and hospitals even if they are
non-health personnel. One informant was concerned that local patronage was reinforced by

staff appointment:

The code of having non-partisan and merit based civil servants is true only on
paper. The actual case, however, shows a partisan bias. Members of the local
ruling party and those who had links with politicians are often selected. Three staff
are usually nominated for a single position and the party then selects a candidate.
We are fed up because our exhaustive proposals are like a ‘toothless dog’ (SB,
IDI11).

A number of informants noted that the woreda’s full autonomy over staff transfers within its
jurisdiction across facilities, where patronage is also common. Some cited cases in which
cabinet members pressured health officials to transfer their relatives from rural posts to

facilities in the woreda capital. The head of a health post elaborated as follows:

The politicians bring their relatives from rural to urban posts even in other sector
offices or deliberately give them political positions which might cause rural facility

closure, community mistrust (FH, 1DI7).
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In principle, the woreda is responsible for sending and receiving staff to and from other
woredas through transfers. But woreda decisions are sometimes overruled by higher officials,
and as a result there have been numerous unplanned transfers out of or into the woredas without

the discretion of woreda health officials.

The provision of an incentive scheme is critical to retaining health workers in rural areas and
reducing staff turnover. In this regard, several health centre heads noted that local facilities are
currently experiencing high staff turnover due to a lack of established local staff incentive
programs. They added that living and working conditions in remote rural woredas are not
appealing to frontline workers and female workers often marry urban partners in order to leave

the woreda. A board member of a health centre noted as follows:

Ejere and Lalistu kebeles usually experience high staff turnover because health
workers use such settings as a ladder to obtain better jobs in towns (SB, IDI6).

Fiscal autonomy

Several health officials noted that health sector finance has relied heavily on regional transfers
to the woreda council, which accounted for over 85 percent of the woreda’s total expenditures.
Except for small amounts of capital earmarked for items such as a drug fund, a large proportion
of the transfer is spent on staff salaries, over which the woreda council has little fiscal latitude.

The head of the sector expressed his concern as follows:

Majority of the council’s health budget comes from regional grants. We have also
exercised little fiscal autonomy in collecting a small portion of revenue from local
resources like land taxes, user charges...within the regional purview. These are low
yielding sources and contribute little to the total budget (WHO, IDI5).

All heads of facilities were dissatisfied with budget distribution and mentioned that though the
cabinet rhetorically declares health as a priority, this is rarely translated into action. In theory,
15 percent of the total woreda budget goes to health, but in fact the sector receives a smaller
share. Health officials gave their opinion on whether budget distribution complies with the

sector’s budget proposals submitted to the council as follows:

We fail to fill some vacant posts. We often use salaries of staff who died, left their
jobs,...to fill our budget gaps (WHO, IDI6).
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All facility heads noted that facilities autonomously collect and utilize service fees upon
approval by service boards and upon the final deliberations by the councils, which have
moderately increased facilities’ fiscal autonomy and flexibility in service planning. But setting
and improving local tax bases or user fees rates is still subject to the approval of regional
councils. Such decision-making process and regulations are imposed in an exercise of top-down
authority, in contrast with bottom-up management. The utilization of this revenue is also

controlled by extensive rules legislated by the regional government.
Procurements

Several informants from the health centres noted that the woreda finance office purchases
office and stationery materials through the pull system, following requests from all sectors,
including the health office. The informants had some concerns that the finance office obtains
bids only from its own procurement committee. There is no space for other sectors,
communities, and civil societies to scrutinize the transparency of the bidding and procurement

processes. It was very traditional, less inclusive modes of decision-making.

Some informants in a sector office also questioned the quality and types of materials supplied.
They further noted that the purchases were not compatible with purchase requisitions and
specifications. For example, the purchase of tires for vehicles is often fraudulent. Furthermore,
according to these informants, health facilities can purchase drugs and some medical
equipment independently of the woreda pull system. A service board member also noted that
the Oromia Regional Government office sometimes interfered in the drug procurement
autonomy of the woreda. For instance, in 2016, the regional office retained earmarked drug
funds without the knowledge of Gida Ayana Woreda officials and failed to send
commensurable amounts of drugs. This constrained the fiscal authority and autonomy of the

local government.
Service planning and programming

All local health sector informants noted that the woreda is not vested with the power of
targeting new programs; it can deliver only the services already developed by the region.
Regional informants noted that all the health programs implemented in the woreda are joint
ventures of the national and regional governments. According to policy makers/planners at the

federal level, health programs currently offered at the lower primary health level are guided by
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centrally determined primary health care packages but are open to regional-level adaptation
without requiring further adaptation by the woredas. A local board member noted that no forum
was even prepared at the local level to inform targeted communities, private sectors, civil

societies, and others about the recently introduced programs.

Zones play a significant role in the preparation of the woreda health plans. All local informants
mentioned that the woreda planning team prepares the first draft plan at the zonal level after
orientation by higher officials on regional or national plan guidelines, key indicators, regional
targets, and a brief orientation on how woredas prepare woreda health plans based on the
template. A health official added:

Our plans start at the zone. Every year, local planning teams, including facility
heads travel to the zone to produce a draft plan from which we produce our final
woreda-based health sector plan (WHO, IDI4).

An informant from the woreda health office mentioned that:

Though we are interested in preparing woreda health plan on our own, we still lack
planning experience and computer skills. We had one planning expert with a
diploma but he left us for a better job. Absence of training is a major problem. We
also go to the zone to share and agree with zonal targets and to meet regional
interests (WHO, IDI2).

Accountability

Some of the local accountability dimensions of public health service delivery reported by
participants were analysed under the following sub-themes: (i) consultation and community

forum, (ii) information access level, (iii) service monitoring, and (iv) auditing and reporting.
Consultation and community forum

Consultation and community forums provide for stakeholder scrutiny of plan activities. Most
male FGD participants across kebeles mentioned that service boards, health officers, and health
facilities approve and submit work and budget plans with no stakeholder scrutiny or feedback

on the drafts. A female FGD participant noted the following:
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| have lived here for 35 years. No one comes to my kebele [Lalistu] for consultation
on the plans. I don’t know the officials except a female worker who counselled me

how to use maternal packages (Female FGD1, Lalistu Kebele).

With regard to forums, male FGD participants noted that although there is a provision to bring
together health officials, technical staff, boards, and residents to discuss service accountability,
this has not been put into effect. The informant added that failure to conduct a legislated
community meeting and report sharing led to local actors neglecting their responsibilities. A
service board member from Ejere Kebele appreciated the accountability of health extension

workers (HEWS) as follows:

What is tangible in my kebele is a pregnant-women meeting held every month by

health extension workers and heads of women groups (SB, IDI19).
Information access level

The availability of information regarding local health agendas and decisions is critical to
ensuring accountability. Several FGD participants mentioned that accessibility to health
information has been improved with the deployment of health extension workers (HEWSs) and
women groups. People living in poor, remote kebeles primarily access information through
health extension workers and women groups. Many female participants indicated that health
extension workers occasionally disseminate posters and provide health information to
households. One male participant noted that informal sources of information are woreda

administration council members; he reported,

We got more information on the health agenda or decisions from our
neighbourhood council members than from formal institutions like kebele and
health officials (Male FGD2, Ayana Kebele).

All community participants appreciated the practice of the woreda council in announcing the
woreda budget by posting it on billboards; this practice increased the accountability of the local
government to ordinary residents. Others noted that institutions use various instruments to

ensure their fiscal accountability to clients:
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Health facilities usually pin their budget and list of service charges on walls and
notice boards ... to announce revenue, expenses, new drug names, and user charge-

free programs (Male FGD2, Ejere Kebele).

Despite the above positive steps for increasing information availability, all informants noted
that local channels such as radios and newspapers are lacking, and this constrains initiatives

for creating awareness about health agendas among community members.
Service monitoring

One way of ensuring accountability is putting complaint-redressing mechanisms in place and
ensuring that clients use them. Several male FGD participants, however, underscored that they
lack capacity and are ignorant of their health rights, a situation that limits their ability to
monitor services and forward their complaints. They added that clients fear retribution from
providers for voicing complaints freely through opinion boxes or feedback booklets placed
around each facility ward aimed at promoting downward accountability. Others described

evasion by some facility managers of their downward accountability to clients as follows:

Many others including me usually put complaints in the opinion box on the medical
ward, for instance, the absence of drugs prescribed for us by a doctor...and frequent
referrals to private drug retailers by the hospital pharmacist. But the manager

never read our notes submitted to air our complaints (Male FGD1, Ayana Kebele).

All informants in the woreda mentioned the community score card that enabled citizens to
assess health facilities and the survey report card that assessed user satisfaction in 2016; both
were available at all facilities. However, these cards are no longer in use due to lack of adequate
and skilled human power, financial resources, and training for local staff on how to administer,

analyse, report, and design interventions to fill potential gaps.
Reporting and auditing
One board member noted that:

Every quarter, the board, sector office, or regional bureau review plan
performance. But the direct involvement of ordinary residents in plan and budget
tracking is not yet thinkable to ensure downward accountability (SB, IDI11).

39



All facility informants described the transmission of activity and budget information from
facility actors to the overseeing superior offices in order to ensure upward accountability. They
also described quarterly council hearings of reports at which the sector office and hospital
manager answered to woreda and regional legislators, respectively.

A service board member reported that there is a local auditing system on the utilization of
resources. For example, one of the results of an audit exercise in the woreda has been an

investigation of drug funds embezzled by higher authorities in 2016.
Participation

The nature of public participation in health service delivery is examined by looking at the

participatory institutional structure and the forms of participation.
Institutional structure

This analysis found two types of participatory institutional structures in the woreda: the service
boards and the women team and network. Regarding the boards, health office informants
reported that board structures have become popular in the management of health facilities.
They added that boards are largely comprised of members appointed by the region from
woreda or zonal offices; this method of forming boards reduces their legitimacy as the best
avenue for public participation. A health centre informant raised concerns over the limited

membership of community representatives:

The community has only one representative out of seven board members at the
health centre. This is an inadequate voice for the communities (FH, IDI5).

Also, all facility heads were concerned that most board members are officials holding other
public positions, which sometimes make them unavailable for board meetings. Thus, the
autonomy and the effectiveness of the boards have been negatively affected by the practice of
multiple appointments and the centralization of appointments. Some board members were
uncertain about their role and relationship with the people to whom they are answerable and
were concerned that they had not been updated concerning the dynamics of the health agenda.
All policy makers noted that boards have an independent decision-making advantage because
most decisions are made at the health-unit level, cutting through bureaucratic rules that delay

drug procurement, without necessarily involving the councils or the sector office.
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All facility heads noted that women teams of 30 women were grouped into five networks of
six members each across the villages. These women structures are inclusive groups that
significantly increase women representation and roles in health promotion and mobilization.
Several health activities concerning regional policies are done by extension workers with

women groups.

Heads of health posts added that women institutions improved service availability to mothers

regardless of location or socioeconomic privilege. A health centre head noted that:

Their promotion is cost-effective; the inclusive, village-based structures bridge

gaps during staff turnover and improve rural women'’s trust to use care (FH, IDI3).
Forms of participation

Community participation took two forms: non-cash and cash mobilization of resources.
Woreda health officers reported that the community has built and owned 21 health posts and
many public toilets. The heads of Ejere and Lalistu health posts explained that residents of
each kebele raised roughly 1,455 $US to build houses for health extension workers (HEWS) in
2015. Another informant mentioned that in 2015, farmers customarily stored 99 quintals of
grain and saved 2,103 $US for pregnant women who came to a waiting home for childbirth.

Two pregnant waiting homes were built by the community.
Effects of decentralization on woreda health service delivery
Improved coverage

Several local informants from a health office listed several improvements made in the coverage
of facilities in the woreda since health decentralization was effected in Gida Ayana. All facility

heads added as follows:

Yes, these days all kebeles have a health post, each serving around 6,000 people,
located within reach of the community, in fact in the middle of the kebele (FH,
IDI7).

Informants from a service board recalled that there was only a single health centre in Gida

Ayana Woreda before the reform. However, within a few years of decentralization, the
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government expanded services by adding four health centres, 28 health posts, and one primary

hospital. A service board member added:

We had only one nurse before the reform. Now, Ayana health centre alone has five
nurses (SB, IDI19).

Improved quality of local decisions

All policy makers noted that independent decisions over how public resources are employed
by service boards at health-unit levels improved local responsiveness through timely purchase
of drugs. One health official explained:

The boards’ decision declined local bureaucracies, delayed medical supplies... This
improved the quality of service outcomes like safe births, transparency of the

utilization of scarce resources (WHO, ID14).
Improved quality of health professionals

All policy makers noted that in the last centralized regime, the lack of adequate deployment
and quality professionals in local facilities had resulted in countless complaints, especially
regarding maintaining the quality of maternal care and care for under-fives. However, it has
been only in the last 15 years that efforts have been made to find a solution to this problem.
Negative attitude of some staff continues to affect the quality of health outcomes as before. A

woman commented:

I know, female nurses at health centres are capable enough to handle any maternal
complications. But a misbehaved nurse at a delivery ward neglected me when |

gave birth to (or Bona), my last child (Female FGD2, Angar Kebele).
Quiality and availability of medical supply

A woreda office head noted that health centres were relatively better equipped with medical
supplies since 2002 due to the empowerment of the health facilities to purchase drugs to
improve health outcomes. On the other hand, female FGD members stated that inadequate beds
and poor and degraded delivery rooms built of wood and mud in the Angar health centre
compromised the quality of childbirth service. These results are consistent with the information
obtained from interviews with facility heads and group discussions with male community

FGDs. In addition, a woman with a 6-months-old child summarized the problem as follows:
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Old and unclean beds in the child delivery room in Angar were risks for both
women and the newborns. | used unsafe bed when | gave birth to this child (or
Sabanbon) (Female FGD2, Lalistu Kebele).

Several community participants from Ejere and Lalistu also had low trust and some
dissatisfactions in the health centres because drugs were not consistently available; they
ordered drugs from private pharmacies due to their inability to secure them from the health
facilities. A service board member added that the embezzlement of drug funds by higher
authorities also affected local health outcomes in the study woreda.

Discussion

This qualitative study explored the implementation of healthcare reform in the decentralized
system of Gida Ayana Woreda. Results show that the health reform of 2002, although
improving the overall delivery of services, has not yet adequately changed the health sector
with regard to authority, autonomy, accountability, participation, and service quality. Although
the first four themes are intermediate outputs of the decentralization program of the health
sector, they remain critical to the quality of health service delivery throughout all stages of the
planning and implementation of the program (Brinkerhoff, 2004). With regard to authority, the
sector office has been given considerable responsibility for planning and implementing health
services, administering facilities, providing and improving health services and information,
controlling resources, procuring materials, and engaging the community. The delivery of
services, however, depends on the extent of autonomy the woreda enjoys in several areas of

engagement that affect service delivery.

Our study showed that Gida Ayana Woreda is autonomous in planning and budgeting for staff
needs. We also found important areas of autonomy over personnel management whereby the
woreda can formalize new employment, discipline, fire, transfer internally, appoint, manage,
and pay staff under the regional policy. These findings corroborate a study that concluded that
decentralization improved local personnel management (Wang et al.,, 2002). However,
administrative authority over recruitment and transfer of technical staff continues to be
undertaken by higher authorities, a practice that might open ways for nepotism and clientelism.

Budget constraints in recruiting new staff also remain major challenges and affect the
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implementation of programs and the quality of local health outcomes. A study carried out
elsewhere in Ethiopia reported similar results (Kassa & Shawel, 2013). Our study also found
that the woreda failed to institute incentive schemes and to address poor working conditions
for health staff, a major cause of high turnover, especially in the remote rural areas of Ejere
and Lalistu. A similar study linked lack of local incentives schemes, low salaries, and rural

infrastructures to high staff turnover (Francoa et al., 2002).

Our analysis indicates that Gida Ayana Woreda has very little fiscal capacity and is heavily
dependent on fiscal transfer from the regional office. Informants from the woreda health office
estimated that regional transfers constituted over 85 percent of the woreda budget and that the
rest was covered by local taxes under the purview of the region. Other officials added that
setting or increasing the local tax base and user fees is still subject to the approval of the
regional council. The utilization of facility revenue is also controlled by elaborate rules
legislated by the regional government. Several studies noted that inadequate funding of local
authorities caused poor policy implementation and poor health outcomes (Frumence et al.,
2013; Jeppsson & Okuonzi, 2000; Kojo et al., 2011).

Our study revealed that the local bidding and procurement processes lack accountability and
transparency. This problem persists because bidding and procurements are conducted by the
woreda finance office alone, without any representation from or consultation with the
concerned sectors, community representatives, and other actors. This caused mismatches

between the procurement plan requested and the type and quality of the actual purchase.

Gida Ayana Woreda has gained autonomy over the building of health posts, public toilets,
maternal waiting homes, and housing for rural workers through community participation. A
study in Indonesia noted that the mobilization of community resources and project monitoring
by local community improved health outcomes (Purwaningrum et al., 2010).

Our study further revealed that the woreda is yet not autonomous over service programming
because new programs are developed by higher officials. The targeted communities are not
involved in the needs assessment process that would enable them to gear community-level
program initiatives to the needs of the community. A study carried out in India found that a
low level of knowledge and awareness of the community users about preventive and curative

health service packages programming adversely affected health outcomes (Panda & Thakur,
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2016). Other study added that limited consultation and lack of users’ involvement in the health
program development affected service utilization and outcomes (Abayneh et al., 2017). Our
study found that prioritizing activities from the bottom up hardly exists in the study area. Plans
are heavily scrutinized to satisfy regional indicators conveyed through the zone department in
the form of an indicative plan. The various performance indicators of the woreda and the region

are identical.

Our study found that key actors lacked capacity to perform their planning and budgeting roles
at the woreda level. Specifically, inadequate technical capacity and inconsistent training
hindered effective planning and implementation. These deficiencies have been reported from
woredas in different parts of Ethiopia (Christian Relief & Development Association [CRDA],
2004; Wamai, 2009). Another study identified lack of capacity of key actors to carry out their
planning and budgeting activities at the lower level and consequent impacts on the quality of

care and services (Tsofa et al., 2017).

Our study confirms that low community involvement in planning and lack of understanding
among providers about the population they serve leads to poor outcomes. These results
corroborate those of other studies (Abayneh et al., 2017; Kilewo & Frumence, 2015;
Nannyonjo & Okoto, 2013; Regmi et al., 2017). Other studies show that the process of
deepening decentralization to woreda levels has undermined popular participation by civil
society organizations and communities (CRDA, 2004; Wamai, 2009; Kassa & Shawel, 2013).

Furthermore, our analysis shows that general forums and sharing of reports with ordinary
citizens are still uncommon. Although primary care units are the first points of contact for
patients and are viewed as mechanisms for ensuring social accountability (Collins et al., 2002),
this is not the case in Gida Ayana Woreda, which still implements social accountability service
monitoring tools at the regional level. A similar study noted that the absence of established
institutional mechanisms for citizens to assess the accountability of local facilities caused
information gaps (Kassa & Shawel, 2013). A study in highly constrained public institutions
found cost and inadequate local skill to be serious impediments in utilizing such tools (Yilmaz
& Venugopal, 2008). Similarly, although opinion boxes, reports, and auditing records are
becoming increasingly used monitoring tools, users’ illiteracy; fear of retribution; lack of

knowledge on why, how, and where to present complaints; and the failure of facilities to
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respond to complaints greatly limit the usefulness of monitoring tools. This is consistent with

the findings of Masanyiwa et al. (2013).

Our study showed that decentralization energized community participation through
representatives in service boards and women’s structures in the forms of both cash and in-kind
contributions. There were, however, some limits on participation. For instance, although the
revised health policy specified the need for a greater decision space for woreda governments.
Oromia Region has retained control over board appointments, thus significantly limiting the
woreda’s service management capability. Double-job positions and inadequate training further
hindered boards from effective service management. Women’s structures are slowly beginning
to assist health extension workers by involving communities in health promotion. A study in
Indonesia found women groups to be main hubs for communicating health programs to the
community (Purwaningrum et al., 2010). But the potential role of women committees in Gida
Ayana remains largely unknown because of lack of training, illiteracy, and inadequate support

from health officials.

The study also indicates that decentralization improved health service coverage and the quality
of health professionals and health services. This finding is consistent with Wamai (2009), who
noted that healthcare reform expands primary health coverage universally and increases skilled
health manpower which in turn increased both the quantity and quality of health services
delivered (Semali et al., 2005). Several studies have reported that maternal, infant, and under-
five mortality rates decrease with increasing numbers of skilled personnel (CSA & ICF
International, 2017; World Bank, 2004). Our study also found that local facility service boards
enhance the quality of local decision-making processes, specifically in the area of drug supply.
This agrees with a study by Yang et al. (2017). Our analysis also shows that disrepair of
maternal delivery rooms, ill-equipped facilities or poor quality of beds in delivery wards,
patient dissatisfaction with care received during child delivery, and providers’ behaviour were
constraints in improving the quality of child delivery services. Similar studies in Ethiopia and
elsewhere have reported that the quality of service outcomes suffers from poor infrastructure
and lack of medical supplies and essential drugs, as indicated by patient dissatisfaction with
the available care (Brinkerhoff, 2004; CRDA, 2004; Kassa & Shawel, 2013; Molina, 2017,
Panda & Thakur, 2016).
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Strengths and limitations

This study has a number of limitations. First, the study was confined to Gida Ayana Woreda
in Ethiopia. Thus, the results of the study may not represent the actual trends in the
implementation and effect of decentralized public health reform across Ethiopia. Second, this
qualitative study does not provide quantitative results. Despite these limitations, the study
gives insights into the process of decentralizing health services in the country by identifying
the challenges, opportunities, and achievements of the decentralization reform in a particular

woreda.
Conclusion and policy implications

Despite the fact that the decentralized public health delivery system promotes community
participation in service programming and planning processes, this study found that health
sector programming or planning and budgeting traditions were not prioritized based on
community needs in Gida Ayana Woreda. Though this reform had been designed in earnest,
planning failed to involve key actors in the design and implementation of the health programs.
Thus, we propose that healthcare reforms include local communities and non-governmental
actors towards bottom-up designing, targeting, and preparing health plans and programs
(Abayneh et al., 2017; Semali et al., 2005; Tsofa et al., 2017).

The study found unnecessary and counterproductive interventions of higher officials and
clientelism in different areas of local personnel management, such as staff transfer,
recruitment, and appointment; these interventions had negative impact on healthcare reform
implementations and quality of care. Therefore, avoiding such interventions, improving fiscal
autonomy, reducing the woreda’s resource dependency, and increasing woreda decision power
through the recruitment of adequate and competent staff with better salaries and incentives for
staff retention should be priority areas (Hutchinson, 1999; Sakyi, 2008; Semali et al., 2005).

Moreover, our study shows that quality of care suffers from poor infrastructure and supplies.
Hence, improving infrastructure and ensuring adequate pharmaceutical supplies and beds in
delivery wards should be prioritized (CRDA, 2004; Wamai, 2009). In addition, use of the
balanced scorecard and citizen report card system, advocated for close monitoring of health
system strengthening interventions (Panda & Thakur, 2016), should be considered. Employing

such service monitoring practices and more inclusive modes of decision-making, together with
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holding community forums, increasing the community’s access to health information,
improving literacy and awareness levels, and appointing service boards, may help to enhance
the community’s trust about health services. Increasing the woreda government’s transparency
and accountability can improve the quality of healthcare. Several studies have reported that
access to health information increased maternal and child health service utilization and
improved infant, under-five, and maternal mortality rates (CSA & ICF International, 2017;
Jimenez & Smith, 2005).

We recommend that woredas be included in future studies of the decentralized healthcare
reform in Ethiopia. Including woredas will allow researchers to examine wide variation in the
decentralized healthcare reform implementation and identify its local impacts among the

regions and also within regions.
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Chapter 3. Using Andersen’s behavioral model of health care utilization in a

decentralized program to examine the use of antenatal care in rural western Ethiopia

Abstract

Background: In Ethiopia, most women do not make the minimum number of antenatal care
(ANC) visits recommended by WHO. This study modeled predisposing, enabling, need, and
external environmental factors in the utilization of decentralized health facilities for ANC

services in rural western Ethiopian communities.

Methods: A community-based, cross-sectional study was conducted in Gida Ayana Woreda
(District) among 454 women. Data were collected through structured questionnaires.
Multinomial logistic regression was used to model the association between the explanatory
variables and the use of recommended and fewer than recommended visits for ANC with

reference to the base model, no ANC visits.

Results: Only 15.2% of women made the recommended minimum number of ANC visits.
Women with fewer than 2 children (AOR 10.7; 95% CI 3.0-8.4) were 10.7 times more likely
received ANC service as recommended. Women with a delivery of 2 or more (AOR 9.7; 95%
Cl 3.7-5.2) home visits by health extension workers (HEWS) were 9.7 times more likely
receiving minimum ANC services. Involvement in gainful activities had 4 times higher log
odds of seeking recommended ANC (AOR 4.0; 95% CI 1.4-11.7). Women who experienced
high fever were more likely to obtain the recommended ANC services (AOR 7.1; 95% ClI 2.9-
7.5). Residents of Ayana Kebele decentralization entity were 60% more likely to make the
recommended number of visits to ANC (AOR 24.6; 95% CI 4.8-15.2).

Conclusions: Number of children, home visits, gainful activities, monthly income, high fever,
and decentralized administrative kebele were strongly linked with recommended ANC
schedule. The need for a program intervention aimed at meeting WHO recommendations for
ANC visits include economizing birth size and spacing; improving home attendance by HEWs,
knowledge of pregnancy complications and benefits of minimum ANC visits, local socio-
economic development measures targeting poor women/households; further decentralization

of health system improving proximity to ANC in rural western Ethiopia.
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Introduction

About 303,000 maternal deaths were reported worldwide in 2015. Of these, 99% were in the
developing world, making the maternal mortality rate (MMR) in that region 239 per 100,000
live births (LBs), which was 20 times higher than in industrialized countries. Sub-Saharan
African women accounted for roughly 66% (201 000) of the global maternal deaths and had
the highest MMR, 546 deaths per 100,000 LBs in 2015 (Trends Maternal Mortality [WHO],
2015).

In Ethiopia, 13 017 maternal deaths were reported in 2015 (Kassebaum et al., 2016). The global
burden of disease studies of 2013 and 2015 revealed MMR of 497 and 410 per 100,000 LBs,
respectively, showing no significant change between the two studies (Kassebaum et al., 2016;
Kassebaum et al., 2014). The prevention of maternal mortality is a priority for the World Health
Organization; the UN Sustainable Development Goal (SDG) and the Ethiopian government
(Alkema et. al, 2016; Federal Ministry of Health [FMoH], 2015). In the SDG period, the target
is to reduce the global MMR to less than 70 per 100,000 LBs by 2030 with no country having
MMR more than 140 per 100,000 LBs (Alkema et al., 2016). In 2015, the Health Sector
Transformation Plan (HSTP) of Ethiopia targets for improving maternal health is to reduce
MMR from 420 per 1000,000 LBs in 2015 to 199 per 100,000 in 2020 (FMoH, 2015).
Achieving this target by the year 2020 will also enable the country to reach her SDG3’s
promise of less than 140 MMR per 100,000 LBs in 2030. However, the countrywide 2016
Demographic Health Survey (EDHS) documented a MMR of 412 (Central Statistical Agency
[CSA] & ICF International, 2016), far short of the HSTP and SDG3 targets (FMoH, 2015;
WHO, 2015). Most maternal deaths (90%) are avoidable with timely interventions (Harvey et
al., 2004; Thaddeus & Maine, 1994).

Studies carried out elsewhere have found that simple ANC interventions such as monitoring
blood pressure and body weight, giving vaccinations, and providing counseling on pregnancy
and danger signs are highly effective preventive measures (Harvey et al., 2004; Koblinsky et
al., 2010; Pell et al., 2013; Shrestha & Shrestha, 2011; Singh, Rai et al., 2012). Non-utilization
of local ANC programs may help explain the persisting high rates of pregnancy complications
in Ethiopia (Koblinsky et al., 2010; USAID, 2012; WB, 2004). Despite the Ethiopian

government’s efforts to improve maternal health and bring facilities closer to mothers through
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decentralization programs implemented in the early 1990s (Tolera et al., 2019; Kassa &
Shawel, 2013; FMoH, 2008), a recommended minimum number of ANC utilization remains
low (Aregay et al., 2014; Dulla et al., 2017; Tessema et al., 2017). The 2016 EDHS, which
covered all the regions of Ethiopia, found that 49.3% of women in the most populous
administrative region, Oromia, did not receive ANC, and results were similar for Somali
Region (CSA & ICF International, 2016). This statistics suggests a gap in understanding of the
impact of multifaceted factors on the utilization of the minimum number of ANC visits,
particularly in Oromia Region, where antenatal outcomes are poor compared to national figures
(FMoH, 2015). Preventable maternal health risks may be managed with early detection (Bitew
et al., 2016; Harvey et al., 2004; Pell,et al., 2013; USAID, 2012; Tesfaye et al., 2017). This
study examined antenatal service utilization behavior of women in a remote rural area in

western Ethiopia.

Various studies have reported that ANC utilization is driven by factors such as awareness
among service users and the wider communities, knowledge of maternal pregnancy and risks,
community customs, previous facility use, parity and pregnancy complications, individual
attitudes and health-care-seeking behaviors, household income, occupation, decision power,
home visit and availability and accessibility of health facilities (Andersen, 1995; Phillips et al.,
1998; Tewodros et al., 2009; Tiruaynet & Muchie, 2019; USAID, 2012). However, the
determinants of utilization of ANC vary across different geographical locations and contexts,
different cultures and beliefs, and socio-economic and demographic settings (Ayele et al.,
2014; Dulla et al., 2017; Kumar & Singh, 2015; Pell et al., 2013; Phillips et al., 1998; Singh et
al., 2012). There is little information about women’s utilization of decentralized health
facilities for ANC and underlying factors in Oromo culture which has its own peculiar
geographic, socio-economic, and cultural characteristics that may affect the utilization of the
minimum number of ANC services. We adapted the behavioral model framework of Andersen
(Andersen, 1995) for use of health services to identify the factors potentially facilitate or
impede minimum number of antenatal health services seeking behavior at individuals and
community levels (Tarekegn et al., 2014; Tesfaye et al., 2017; USAID, 2012).

The model groups and predicts that a series of factors predisposing, enabling, and need and
external factors influence the utilization of health services. Predisposing factors are socio-

demographics characteristics; enabling factors facilitates individuals to use services such as
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availability of resources such as income, access to free services, availability and access to the
service; need factors are physical conditions illness or disease conditions that motivate service
use (Andersen, 1995). ANC outcomes need to be modeled as functions of these factors (Mugo
et al., 2015; Tarekegn S., Lieberman S., 2014; Tesfaye et al., 2017; USAID, 2012). Studies
employing the model in Ethiopia have used secondary sources; thus there is a need for studies
using primary data (Tarekegn et al., 2014; Tessema et al., 2017; Tiruaynet & Muchie, 2019).
Hence, the objective of this study was to investigate the above domains of determinants
influencing the use of decentralized health facilities for the recommended number of ANC
services with the aim of informing policy makers and practitioners responsible for planning,

administering, and delivering maternal health service programs.

Methodology

Study setting

The study was conducted in Gida Ayana Woreda (Tolera et al., 2019), Oromia Region, rural
western Ethiopia, about 450 km from Addis Ababa, and 112 km from Nekemte, the capital of
Eastern Wollega Zone. The area of the woreda is about 1,502 square km and organized into 7
urban and 21 rural kebeles (the smallest administrative units in Ethiopia). According to the
2013 population projection release and Oromia Regional State, the woreda had a total
population of 140,484, including 47,040 child-bearing women and 10, 577 women of
reproductive age, 15-49 years (CSA, 2013; ORS, 2015). The woreda has 1 primary hospital, 5
health centers, and 28 health posts (ORS, 2015). All promotive and preventive health services
and basic essential obstetric care are provided in the health center and health posts where as
comprehensive essential obstetric care is provided in the primary hospital (FMoH., 2014).
There were also 8 private drug shops, 3 private drug venders and 1 clinic under NGO
ownership (ORS, 2015).

Study design and period

A community-based, cross-sectional design was conducted in this study, from November
2016 to January 2017.
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Sample and recruitment

The sample size was determined using a single population proportion formula. Following a
previous study (CSA., 2014), a proportion of 32.7%, a 95% confidence interval (Cl) and a
margin of error of 5% were used. Two-stage sampling using a simple random sampling
technique was employed to select an appropriate representative study population. In the first
stage, four representative kebeles were randomly selected using the lottery technique. In the
four selected kebeles, women who reported to have had their last birth during the 5 years prior
to the study were identified with the help of female HEWs and women team leaders. In the
second stage, eligible women were sampled using Microsoft Office Excel-generated random
numbers proportional to the estimated number of women who had given birth in the respective

kebeles during those 5 years.

Thus, aminimum adequate sample size was determined using the statistical estimation method
(Kelsey et al., 1996).

(Z5)2+p(1-p) )
2
W2

n —

Where,

T = the desired sample sizes
Za/2 = standard normal score (95%)
P = prevalence of antenatal care service (33.0%)

W = degree of precision desired (5%)

Where,
Z=196
1 =340
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But since the source of the study subject considered below 10,000, we use sample size

correction formula. As a result, using correction formula:

ni -
1+(ni—1/N)

nc = 291 2)
Where

nc = sample size correction

ni = initial sample size

N = total number of source population

nc = 340/1+(340-1/2022=291

Then, multiplied by a design effect of 1.5 (since the selection was conducted in two stages: at
kebele and household level) = 291*1.5 = 436.58 and addition of 5 % non-response rate would
offer the adequate sample size of 459 participants.

Sample size for each kebele can be proportionately calculated using the following formula:

nk = [Ni/N]*n 3)

where, nk is sample size for each kebele; Ni is population of each kebele; N represents total
population of each kebele and n denotes total sample size.

When two women were living in the same household, recent births were considered in
determining whom to interview. Where study mothers were not available during the survey,
they were visited again the next day and, if not available then, they were considered to be non-
responders. Inclusion criteria of our study were women aged 15-49 years who gave birth to
children during the 5 years prior to the survey. Women who reside for 6 months or fewer in

study area preceding to data collection were not included.
Outcome

ANC is defined here as at least one visit to a doctor, nurse, midwife, or trained traditional birth
attendant during pregnancy (WHO, 2015). The nominal dependent variable of the study was

the number of visits to ANC service clinics. ANC users were categorized into three groups
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according to the WHO recommendations for ANC visits (WHO, 2003), irrespective of when
in the course of the pregnancy the visits occurred; the groups were as follows: the logit or the
log-odds of having y = 2 [those who made the recommended 4 or more ANC visits],y = 1
[those who made 1 to 3 ANC visits, fewer than the recommended number]; and y =0 [no ANC

visits]. No ANC visit was a base model for the first two modeled categories.
Explanatory variables

In the present study, based on Andersen’s behavioral model of health care utilization theory
(Andersen, 1968; Andersen, 1995), age as a three-categorical variable (19 or less, 20-34, 35-
48 years), mother’s and father’s education (college or higher, secondary, primary, no
education), marital status (married or other), mother’s religion (Christian or Muslim), and
decision making regarding use of household resources (husband only, husband/wife, wife only)
were examined as predisposing determinant factors of adherence to the recommended number

of visits to ANC clinics.

Enabling factors were mother’s employment (skilled employee, small business/service, farmer,
housewife), husband’s employment (skilled employee, merchant, farmer, other), home visits
HEWSs (more than one, one, none), distance to ANC (under 30 minutes, 30 minutes or more),
household income (less than 50 $US, 50 $US or more), and possession of a radio/TV (yes or

no).

Need factors were severe headache, vaginal bleeding/gush, swelling of hands/face, high fever,
severe pain in the abdomen, high blood pressure, and blurred vision, each classified as a binary
variable (yes or no). As external environmental factors, we examined the administrative
kebeles where the women lived and in which health facilities were decentralized as well as
whether the women lived in urban or rural locations. Using these external factors enabled us
to explore differences in ANC utilization across space and to consider the available
decentralized health facility type (health post, health center, hospital/clinic) as an enabling
factor (Figure 3.1).
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Figure.3.1. Conceptual framework for health-service utilization behavior modified from
Andersen’s behavioral model (Andersen, 1968 & 1995).

Data collection and quality control

Data were collected using a structured questionnaire. The questionnaire was designed in
English and translated to Afan Oromo by staff of the English and Local Language departments
of Wollega University. Data collection focused on institutional delivery; place of delivery;
status of ANC visits and predisposing, enabling, perceived needs and external environmental
factors affecting ANC use. Data were collected by 8 female health workers with BSc degrees

or diplomas in health science who had previous experience in data collection in Gida Ayana
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Woreda. Data collection was supervised by two supervisors recruited from a local health center
and coordinated by the corresponding author. The data collectors and supervisors were trained
for two days in data collection techniques and ethics. A pilot study of 10% of the study
population was carried out to test the survey instrument in an adjacent woreda (or Guto Gida)
to ensure reliability, to check for clarity and comprehension. The supervisors and the principal
investigator supervised and monitored data collection activities and checked all the complete
questionnaires for consistency and missing data daily to address data validity and reliability.
Incomplete questionnaires deemed to have problems were returned to the interviewers for
completion. A final check was made during data entry through double data entry using EpiData
version 3.1 (EpiData; CDC, 2000). The accuracy of data entries was verified using two
methods. First, 10% of the questionnaires were randomly selected and checked. Second,
frequency distributions, descriptive statistics, and results from cross-tabulations were carefully

checked before fitting regression analyses.
Data processing and analysis

We used statistical software SPSS Version 24.0 (SPSS; IBM Corp; USA) for data analysis.
Descriptive statistics and cross-tabs were used to determine proportions and the frequency
distribution for categorical data. For the normally distributed continuous variables, mean and
SD were also used. Different figures and maps were also employed to depict different
information. The Variance Inflation Factor (VIF) > 10 indicates redundancy among
explanatory variables (Pallant, 2007; Hosmer & Lemeshow, 2000). Our ANC utilization model
satisfied this criterion with VIF < 2.0 and Tolerance Value of > 0.10 which indicated that no
problem of multicollinearity in the data set. Associations between the number of ANC service
visits in the three groups (those receiving the recommended number of ANC visits, those
receiving fewer than recommended, and those receiving no ANC) and explanatory variables

were calculated by the use of the binomial and multinomial logit (MNL) model.

The associated factors were examined using chi-square test and multivariable logistic
regression analysis. All the significant variables in the bivariate analysis (p < 0.05) were
included in the final multinomial logistic (MNL) regression model because bivariate
association between two variables does not necessarily imply a significant causal relationship

between them. Therefore, a multivariate approach was applied to determine which factors best
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explain and predict health care service use outcome. The final adequacy of the model was
detected using different models (Pallant, 2007). The pseudo R-square statistics, Cox & Snell
R-Square and the Nagelkerke R-Square values, provide an indication of the amount of
variation in the dependent variable explained by the model (from a minimum value of O to a
maximum of approximately 1). In this study, the two values are 0.505 and 0.583 respectively,
suggesting that between 50.5% and 57.3% of the variability is explained by this set of variables
(Pallant, 2007).

The developed model was also verified through the standard statistical mean of likelihood
ratio test of goodness of fit (Hosmer & Lemeshow, 2000; Pallant, 2007). In this study -
2InLreduced = -909.625 and for the full model, -2InLfull = -590.645. The likelihood ratio of
x2 =318.980, 20 df, p = 0.000) which is highly significant with p-value less than 0.05. This
shows that addition of explanatory variables in the model after the intercept term is statistically
significant.

Multicollinearity in the MNL model was detected by examining the standard error for the
coefficients and our ANC utilization model in this study satisfied this criterion with the values
less than 2.0 which demonstrate the absence of multicollinearity in the developed model
(Shrestha & Shrestha, 2011). Adjusted odds ratios (AOR) with corresponding 95% CI
estimates were used to describe the strength of associations of factors with recommended
number of ANC visits and fewer than the recommended number of ANC visits versus no visits.

The association of variables was found to be statistically significant at p < 0.05.
Ethical consideration

The research protocol was reviewed and approved by Wollega University Research Ethics
Approval Committee [Ref/No. WU-99529/H1-3/24/11/2016]. Permission was received from
Gida Ayana Woreda Health Office. The purpose of the study was explained to all participants
and a consent form approved by the Review Board was given to participants. Parents or legal
guardians provided consent for all participants under age 18. We emphasized that participation
was completely voluntary and that they had the right to withdraw any time during the interview
without giving any reason. Confidentiality and anonymity were explained to all participants.
We ensured that all participants understood the information given by asking them. The consent

form was read aloud for women who could not read or write. Literate women were asked to
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read the consent form. A written consent in the form of a signature or a thumbprint was

obtained from all of the participants.

Results

Socio-demographic characteristics and nature of home visit

A total of 459 women who had their last birth during the 5 years preceding the survey were
enrolled in the study. The response rate was 98.9%. The mean age of mothers was 26.1 (£7.1)
years. The mean number of children women gave birth to was 3.11 (£2.0). Nearly half of the
mothers reportedly had no formal education. Over one-third of the husbands had completed
secondary education and 33.9% completed college/higher education. Forty-nine percent of the
respondents were of the Oromo ethnic group, 83.9% were married, and 55.9% were urban.
Over half of mothers were Christian. One hundred ninety-eight (43.6%) were housewives and
124 (27.5%) were paid employees. Most husbands (46.7%) were subsistence farmers. Mean
walking time it takes pregnant women to reach the nearest health facility was 51.1(+31)
minutes, and the mean monthly household income was 47 (x15.1) $US. The majority of
participants (56.2%) reported that they did not obtain home visit and support by HEWs (Table
3.1). See also Figure 3.2 which displayed the distribution and status of ANC utilization in the

study sites.
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Figure 3.2. Distribution and status of ANC utilization by study sites
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Table 3.1. Socio-demographic backgrounds of the study participants (N = 454) and home

visits, in Gida Ayana Woreda, rural western Ethiopia

Variable Variable categories Number | Percentage
IAge (in years) 19 or less 127 28
20-34 255 56.1
35 or more 72 15.9
Education No formal education 224 49.3
Primary 81 17.8
Secondary 73 16.1
College/higher 76 16.7
Husband’s education No formal education 90 19.8
Primary 49 10.8
Secondary 161 35.5
College/higher 154 33.9
Maternal occupation Paid employee 124 21.5
Small business 98 21.6
Farmer 34 7.3
Housewife 198 43.6
Husband’s occupation Skilled employee 86 18.9
Merchant 114 25.1
2Informal activity 42 9.3
Farmer 212 46.7
Marital status Married 381 83.9
bQOther 73 16.1
Ethnicity Oromo 222 48.9
Ambhara 144 31.7
Tigre 88 194
Religion Christian 260 57.3
Muslim 194 42.7
Urban-rural location of the women Urban 254 55.9
Rural 200 44.1
Mean number of births (SD) 3.11(x1.9)
Mean walking time to ANC clinic in min (SD) 51.1(x30.9)
Mean monthly family income in $US (SD) °47.0(x£15.1)
Home visit by HEWSs 2 times or more 132 29
One time 67 14.8
No 255 56.2

3Informal activity: day laborer/weaving/students. "Other: single/widowed/divorced. ‘Average exchange
rate of 1$US was 27.0 Ethiopian Birr between November 2016 January 2017. “Age (in years) was the
category based on grouping by Ethiopian Demographic Health Survey (2016). SD: Standard Deviation
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ANC service use and decentralized facility attended

The majority (55.1%) of the women obtained ANC from a decentralized health center facility.
The women who made the recommended number of visits to ANC constituted 15.2% of the
participants while 49.6% made fewer than the recommended number and 35.2% did not seek
services. We found that 89.4% and 66.2% of respondents of Ayana and Ejere Kebeles,
respectively, visited the ANC clinic, and lower proportions did so in Angar and Lalistu
Kebeles. Of the women who utilized ANC services, 41.5% made their first visit in the second
trimester of their pregnancy.

Table 3.2. Utilization of ANC and local health facilities attended, in Gida Ayana Woreda,
rural western Ethiopia (N = 454).

Variable Variable categories Number(n) | Percent (%)
Recommended # ANC visits 69 15.2
ANC visits Fewer than recommended visits 225 49.6
No visits 160 35.2
Hospital/clinic 25 8.5
D_e_centralized health facility Health center 162 55 1

visited

Health post 107 36.4
Ayana 84 89.4
Decentralized administrative Ejere S 66.2
kebele by ANC visits Angar 92 575
Lalistu 67 545
First trimester 96 32.6
Timing of 1% ANC visit Second trimester 122 41.5
Third or Fourth trimesters 76 25.9

Reason for non-utilization of local health facilities for ANC service

Among those who made no ANC visit, 46.2%, 25.0%, and 11.2% mentioned lack of awareness
about the importance of pregnancy care, transportation problems, and long waiting times,
respectively, as reasons for not using ANC services (Figure 3.3).
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Figure 3.3. Reason for not visiting decentralized local facilities for ANC services among

women participants in Gida Ayana Woreda, rural western Ethiopia.

Factors influencing visits to ANC in a decentralized facility

The results of bivariate analyses of number of ANC visits and the independent variables (Table
3.3) showed that walking distance to nearby facility appeared to be positively associated with
minimum number of recommended ANC received (p < 0.05). Maternal age at last pregnancy,
mother’s and husband’s education, marital status, religion, number of births, decision on
family resources, type of decentralized facility, monthly income, occupation, home visit by
HEWs, availability of radio/or TV were also significantly associated (p < 0.01) with the
recommended schedule of ANC visits.
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Table 3.3. Bivariate analysis of predisposing and enabling factors by number of ANC visits.

Status of ANC visits
Variable . Reco | o\ ver than No Number | p-value
Categorical level (rjnergen recommended visit
dAge (in year)
19 or less 21.3 53.5 25.2 127 0.002
20-34 13.7 51 35.3 255
35 or more 9.7 375 52.8 72
Predisposing
factors Education
College or higher 27.6 51.3 21.1 76 0
Secondary 21.9 50.7 27.4 73
Primary 12.3 60.5 27.2 81
No formal education 9.8 44.6 45.5 224
Husband’s education
College or higher level 28.9 52.2 18.9 90 0
Secondary 18.4 57.1 24.5 49
Primary 13.7 51.6 34.8 161
No formal education 7.8 435 48.7 154
Marital status
Married 12.9 53 34.1 381 0.001
a0ther 27.4 315 41.1 73
Religion
Christian 15.8 56.2 28.1 260 0.001
Muslim 14.4 40.7 44.8 194
Number of births
Fewer than 2 17.6 59.7 22.7 216 0
2t03 16.1 51 32.9 149
4 or more 7.9 225 69.7 89
Decision on resource use
Husband only 19.4 52.5 28.1 139 0.002
Wife/Husband 11 59.8 29.1 127
Wife only 14.9 40.4 44.7 188
Enabling Decentralized health facility
factors - —
Hospital/clinics 26.2 33.3 40.5 42 0
Health center 194 61.2 19.4 201
Health post 9 41.7 49.3 211
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Table 3.3 (Continued)

Status of ANC visits
Variable . Reco | co\ver than No Number | p-value
Categorical level mmen | . ommended visit
ded
Maternal occupation
Paid employee 18.5 50.8 30.6 124 0
Small business/service 16.3 53.1 30.6 98
Enabling Farmer 32.4 55.9 11.8 34
factors Housewife 9.6 46 444 | 198
®Monthly income
50 $US or more 17.2 53.5 29.3 273 0.004
Less than 50 $US 12.2 43.6 44.2 181
Husband’s occupation
Skilled employee 26.7 57 16.3 86 0
Merchant 16.7 53.5 29.8 114
bInformal activity 14.3 54.8 31 42
Farmer 9.9 43.4 46.7 212
Visits by HEWSs
More than one time 22 56.8 21.2 132 0
One time 23.9 59.7 16.4 67
No visit 9.4 43.1 47.5 24
Walking time to ANC clinic
29 minutes or less 15.2 53.7 311 296 0028
30 minutes or more 15.2 41.8 43 158
Own radio and/or TV
Yes 18.5 54.7 26.7 243 0
No 11.4 43.6 45 211

30ther: single/widowed/divorced. Informal activity: day laborer/weaving/students. ‘Average
exchange rate of 1$US was 27.0 Ethiopian Birr between November 2016 January 2017. SD:
Standard Deviation. %Age (in years) was categorized based on Ethiopian Demographic Health

Survey (2016). P-values were from the chi-square test.

The bivariate analyses of number of ANC visits and the independent variables showed that
severe headache, vaginal bleeding and rural urban residence appeared to be positively
associated with minimum number of recommended ANC received (p < 0.05). The results also
revealed that high fever, swelling of hands/face, abdominal pain and kebele in which

decentralized health facilities were located were also significantly associated (p < 0.01) with
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the recommended schedule of ANC visits (Table 3.4). No statistically significant associations

were found for high blood pressure and blurred vision assessed (p > 0.05).

Table 3.4. Bivariate analysis of needs and environmental factors by number of ANC visits.

Status of ANC visits
Variable Categorical level Recommended Fewer than No visit Number \F;a|ue
recommended
Severe headache
Yes 125 59 28.5 144 0.023
No 16.5 45.2 38.4 310
Need factors  ["\/aginal
bleed/gush
Yes 16.1 59.8 24.1 112 0.015
No 14.9 46.2 38.9 342
Swelling hands/faces
Yes 18.1 52.8 29.1 265 0.003
No 11.1 45 43.9 189
High fever
Yes 20.2 61.2 18.6 183 0
No 11.8 41.7 46.5 271
Abdominal pain
Yes 16.2 52.6 31.2 340 0.007
No 12.3 40.4 474 114
High blood
pressure
Yes 17.8 53.4 28.8 118 0.218
No 14.3 48.2 37.5 336
Blurred vision
Yes 135 50.6 36 178 0.716
No 16.3 48.9 34.8 276
External
environmental | Administrative kebele of the women
factors
Ayana 30.9 58.5 10.6 94
Ejere 14.3 51.9 33.8 77 0.001
Lalistu 9.8 44.7 455 123
Angar 10.6 46.9 42.5 160
Urban-rural residence
Urban 18.1 51.2 30.7 254 0.02
Rural 11.5 47.5 41.1 200

P-values were from the chi-square test.
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In the following sections, we present the influence of each determinant factor recommended
number of ANC visits and fewer than the recommended ANC visits versus no ANC visits as

established through the multinomial regression analysis and shown in Tables 3.5 and 3.6.
Predisposing factors

Holding other variables constant (Table 3.5), Christian women were 3.3 times more likely than
Muslims to make 3 or fewer ANC visits than no visits. Nevertheless, identification as Christian
was not significantly associated with utilization of the recommended number of ANC visits
although the corresponding log odds figure was higher (AOR = 1.6; 95% CI 0.6-3.7, p > 0.05).

Women who had fewer than 2 children were 10.7 times and 9.2 times more likely to make the
recommended number of ANC visits (AOR= 10.7; 95% CI 3.0-8.4, p < 0.01) and fewer than
the recommended number (AOR=9.2; 95% CI 3.6-23.0, p < 0.01), respectively, than no visits
compared to women who reported 4 children or more. Likewise, women with 2 to 3 children
had log odds of 5.5 times and 4.6 times higher of making the recommended number of ANC
visits (AOR= 5.5; 95% CI 1.5-2.4, p < 0.05) and fewer than the recommended ANC visits
(AOR=4.6; 95% CI 1.8-11.5, p < 0.01), respectively, than no visits compared to women who
had 4 or more children.

Gendered decision making about resource use by husband (AOR= 1.5; 95% CI 0.6-3.9, p >
0.05) and wife/husband (AOR= 1.6; 95% CI 0.6-4.6, p > 0.05) influenced women’s maternal
health service seeking behavior in choosing the recommended number of ANC visits rather
than no visits, but the association was not statistically significant. However, when all other
factors were held constant, shared decision making (wife/husband) about household resource
use was 3.9 times more likely to result in fewer than the recommended ANC clinic visits than

no visits compared to wife-only decision making (AOR= 3.9; 95% CI 1.8-8.4, p <0.01).

Enabling factors

When all other determining factors were held constant (Table 3.5), women who operated small
businesses had 4.0 times (AOR=4.0; 95% CI 1.4-11.7, p < 0.01). and 2.2 times (AOR= 2.2;
95% CI 1.0-4.8, p < 0.01) higher log odds of choosing recommended and fewer than the
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recommended number of ANC visits, respectively, than no visits compared to women who

identified as housewives.

Women in households with monthly household income of 50 $US or more were nearly 3 times
and 2 times more likely to make the recommended (AOR=2.8; 95% CI 1.2-6.2, p < 0 05) and
fewer than recommended number of ANC visits (AOR=2.1; 95% CI 1.1-3.8, p < 0.05),
respectively, than no visits compared to those reporting less than 50 $US in household income.
Women who were visited 2 times or more than 2 times by HEWs were 9.7 times and 4.2 times,
respectively, more likely to make the recommended (AOR = 9.7; 95% CI 3.7-5.2, p < 0.01)
and fewer than recommended number of ANC visits (AOR = 4.2; 95% CI1 1.9-8.9, p < 0.01)
than no visits compared to those reporting no visits by HEWSs. Likewise, women who were
visited one time had higher log odds of making the recommended (AOR = 9.5; 95% CI 2.9-
3.7, p <0.01) and fewer than recommended (AOR = 4.8; 95% CI 1.8-13.0, p < 0.01) number
of ANC visits by 50% and 80%, respectively, than no visits compared to those who were not
visited by HEWs.

Walking time strongly influenced the utilization of health facilities, specifically the number of
ANC visits, but the relationship was not statistically significant (AOR = 1.7; 95% CI 0.7-4.4,
p > 0.05). Furthermore, the log odds ratio of receiving fewer than 4 ANC visits versus no visits
was 40% higher for women living closer than 30 minutes from the nearest ANC clinics (AOR
= 2.4; 95% CI 1.2-5.0, p < 0.05). When comparing decentralized health facility types of
hospital/clinic (AOR =1.1; 95% CI 0.2-4.6, p > 0.05). and health center (AOR = 2.3; 95% CI
0.9-5.8, p > 0.05), no significant association was found with the utilization of the recommended
number of ANC visits versus no visits. For women who received services at decentralized
front-line health posts, the log odds of making fewer than the recommended number of ANC
Vvisits versus no visits to health centers was 20.0% higher (AOR = 2.2; 95% CI 1.1-4.5, p <
0.05).

72



Table 3. 5. Multinomial regression analysis for predisposing and enabling factors influencing

number of women’s ANC visits, in Gida Ayana Woreda, rural western Ethiopia (N = 454).

Status of ANC visits. Base model: No-visits category

. . Fewer than
. Variable Recommended visits ..
Factor Variable . recommended visits
categories AOR (95%
0
AOR (95% CI) | p-value cl) p-value
Religion Christian 1.6(0.6-3.7) 0.279 3.3(1.7-6.5)** | 0.001
Muslims 1 1
Marital status | Married 0.5(0.1-1.5) 0.253 2.3(0.9-5.8) 0.06
Predisposing “Others 1 1
factors
No. of children | FEWerthan2 | 10.7(3.0-8.4) | 0.001 | 9.2(36-23.0)** | 0.001
2t03 5.5(1.5-2.4)* 0.01 4.6(1.8-11.5)** | 0.001
4 or more 1 1
IAge (in year) | 19 o less 1.7(0.4-6.5) 0.402 1.0(0.4-2.7) 0.906
20-34 0.6(0.2-2.3) 0.557 0.9(0.3-2.1) 0.814
35 or more 1 1
Education College/higher | 1.1(0.2-5.1) 0.902 0.7(0.2-2.7) 0.719
Secondary 0.8(0.2-2.7) 0.743 0.6(0.2-1.7) 0.395
Primary 1.7(0.5-6.0) 0.373 2.1(0.8-5.1) 0.092
No education 1 1
Husband’s College/higher | 2.4(0.4-12.7) 0.299 0.8(0.2-3.1) 0.771
education Secondary 1.7(0.3-7.7) 0468 | 1.3(0.4-4.1) 0.64
Primary 1.2(0.4-3.9) 0.662 0.9(0.4-2.0) 0.878
No education 1 1
Decision on | Hyshand 1.5(0.6-3.9) 0334 | 1.9(0.9-4.0) 0.075
family
resource Wife/husband | 1.6(0.6-4.6) 0.316 3.9(1.8-8.4)** 0.001
Wife 1 1
Enabling Employee 2.1(0.7-5.8) 0133 | 1.4(0.6-2.9) 0.365
factors
Employment )
Small business | 4.0(1.4-11.7)** | 0.009 2.2(1.0-4.8)* 0.05
Farmer 2.3(0.4-13.4) 0.349 1.8(0.3-9.0) 0.424
Housewife 1
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Table 3. 5. (Continued)

Status of ANC visits. Base model: No-visits category

. .. Fewer than
. Variable Recommended visits .
Factor Variable . recommended visits
categories AOR (95%
AOR (95% CI) | p-value cl) ° p-value
Husband’s Employee 1.5(0.2-8.1) 0.623 2.0(0.5-7.7) 0.291
employment
Merchant 1.0(0.3-3.1) 0.972 1.5(0.6-3.5) 0.341
binformal
activity 0.8(0.1-4.0) 0.885 1.3(0.4-3.9) 0.603
Farmer 1 1
Enabling | o1 onthly 50 SUS or |, g(1.2-6.2)* 0011 |21(1L1-38)* | 0013
factor income more
Less than 50 1 1
$US
.. More than one
Home visit by | - 9.7(3.7-5.2)** 0.001 | 4.2(1.9-8.9)** | 0.0001
time
HEWSs
One time 9.5(2.9-3.7)** 0.001 4.8(1.8-13.0)** | 0.001
No visit 1 1
Walking time | 225 Han30 19 267,44 0226 | 24(1.2-50* | 0.013
. minutes
to ANC clinic .
30 minutes or 1 1
more
Possession of | y o 1.7(0.7-4.1) 0224 | 17(0833) | 0.108
radio/or TV
No 1 1
Decentralized | Hospital/clinic | 1.1(0.2-4.6) 0.889 0.4(0.1-1.6) 0.239
facilities
Health center | 2.3(0.9-5.8) 0.08 2.2(1.1-4.5)* 0.019
Health post 1 1

%0ther: single/widowed/divorced. °Informal activity: day laborer/weaving/students. ‘Average

exchange rate of 1$US was 27.0 Ethiopian Birr between November 2016 January 2017. SD:

Standard Deviation. Age (in years) was categorized based on Ethiopian Demographic Health

Survey (2016). TV: Television. 1= Reference category. ** significant at p < 0.01 *significant at p

<0.05
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Need factors

When all other determining factors were held constant, women who reportedly felt severe
headaches were found to be 90% (AOR =2.9; 95% CI1 1.1-7.5, p < 0.05) and 70% (AOR = 3.7,
95% C11.8-7.6, p <0.01) more likely to make the recommended and fewer than recommended
number of ANC visits, respectively, than those not reporting headaches. The log odds ratio for
making fewer than the recommended number of ANC visits was 20% higher (AOR =2.2; 95%
Cl 1.1-4.8, p < 0.05) for women who experienced vaginal bleeding/gush compared to those
who did not. Likewise, the odds of women who had high fevers were 7.1 and 4.1 times higher
for having the recommended (AOR = 7.1; 95% CI 2.9-7.5, p < 0.01) and fewer than
recommended (AOR = 4.1; 95% CI 1.9-8.5, p < 0.01) number of visits to ANC facilities,

respectively, than those who felt no fever (Table 3. 6).
External environmental factors

When comparing the utilization of ANC services in the four study kebeles in which
government decentralized health facilities were located, women of Ayana had higher odds of
making the recommended number of visits (AOR = 24.6; 95% CI 4.8-15.2, p <0.01) and fewer
than the recommended number (AOR = 8.2; 95% CI 2.1-3.5, p < 0.01) than making no visits
compared to women of Ejere Kebele. Furthermore, when all other factors were held constant,
residents of urban settlements were 2.1 times more likely to make the recommended number
of ANC service visits (AOR = 2.1; 95% CI 1.1-3.7, p < 0.01) compared to rural residents.
However, the urban-rural difference did not seem to significantly influence the choice of fewer
than the recommended number of ANC service visits in spite of higher log odds (OR= 1.4;
95% CI1 0.9-2.1, p > 0.05). See Table 3. 6.
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Table 3. 6. Multinomial regression analysis for need and external environmental factors
influencing number of women’s ANC visits, in Gida Ayana Woreda, rural western Ethiopia
(N = 454).

Status of ANC visits. Base model: No-visits
category
Variabl Variabl . F th
Factor ariable arlab_e Recommended visits ewer than ..
categories recommended visits
AOR (95% CI) p- AOR (95% p-
value CI) value
Need Severe Yes 2.9(1.1-7.5)* 0.026 | 3.7(1.8-7.6)** | 0.001
factors headache No 1 1
Vaginal Yes 1.7(0.6-4.6) 0.239 | 2.2(1.1-4.8)* | 0.036
bleeding/gush No 1 1
Swelling of Yes 1.2(0.5-2.9) 0.601 | 0.9(0.5-1.8) 0.99
hands/face No 1 1
High fever Yes 7.1(2.9-7.5)** 0.001 | 4.1(1.9-8.5)** | 0.001
No 1 1
Severe painin | Yes 0.8(0.3-2.4) 0.794 | 1.1(0.5-2.5) 0.676
abdomen No 1 1
External Kebeles in Ayana 24.6(4.8-15.2)** | 0.001 | 8.2(2.1-3.5)** | 0.002
Environme | which Angar 2.0(0.3-11.3) 0.398 | 0.9(0.2-3.3) | 0.951
ntal factors | decentralized
health Lalistu 1.2(0.3-5.1) 0.742 | 0.8(0.3-2.5) 0.806
facilities were ]
located Ejere 1 1
Urban-rural Urban 2.1(1.1-3.7)** 0.013 | 1.4(0.9-2.1) 0.8
residence
Rural 1 1

1= Reference category. ** significant at p < 0.01 *significant at p < 0.05

Discussion

Although increasing the number of ANC visits has contributed to a drastic reduction in the

maternal death rate in low-income countries during the past 30 years, the majority of women
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in sub-Saharan Africa, including Ethiopia, still do not make the WHO-recommended 4 ANC
visits or more during the pregnancy period (Bitew et al., 2016). This study found that onOly
15.2% of the 454 participants received the recommended number of ANC visits; 49.6% made
fewer than the recommended ANC visits and 35.2% reported no visits for ANC.

Our findings identified a number of predisposing, enabling, need, and environmental factors
influencing the choices regarding ANC visits: religion, number of children, woman’s
occupation, home visit by HEWSs, walking time to health facility, monthly income, severe
headache, vaginal bleeding/gush, high fever, availability of decentralized ANC facilities,

decentralized administrative kebele, and urban-vs-rural residence of the women.

After adjusting for all variables, Christian women were found to be 30% more likely to make
fewer than the recommended minimum number of ANC visits than no visits compared to
Muslim women although religion was not significantly associated with making the
recommended number of ANC visits. This finding is consistent with a study in northeastern
Ethiopia, where Christians were 2.2 times more likely to make fewer than the recommended
number of ANC visits compared to Muslim women (Fenta, 2005). In Nigeria, Christian women
were more likely to make the recommended number of ANC visits than fewer than the
recommended number than Muslims (Umar, 2017). The higher level of ANC use among
women of certain religions could be attributed to theological differences and differences in
lifestyle across various beliefs (Singh et al., 2012). In Nepal, Christians and Hindus were 50%
and 30%, respectively, more likely to make the recommended and fewer than recommended
number of ANC visits versus no visits compared to women of other religions (Shrestha &
Shrestha, 2011).

Women experiencing their first pregnancy and those who had 2 or 3 children were 10.7 and
5.0 times more likely to make the recommended minimum number of ANC visits, respectively,
than no visits compared to baseline. Recent systematic reviews and meta-analyses reveal that
women with first pregnancies are more likely than multiparous women to make the
recommended number of ANC visits due to fear of complications with the first birth (Bitew et
al., 2016; Tarekegn et al., 2014; Tesfaye et al., 2017). Multiparous women tend to believe there
is less risk to current pregnancy due to their previous birthing experiences and their negative

perceptions of the environment in local health institutions regarding cleanliness, equipment
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quality, and behavior of providers (Ayele et al., 2014; Bitew et al., 2016; Chakraborty et al.,
2003; USAID, 2012).

Decision making status on family resources was associated with increased log odds of utilizing
minimum antenatal care services among mother. Our results also showed that women who
were able to decide with their partners on family resource use had higher log odds of choosing
fewer than the recommended number of ANC visits by 90.0%, which implies that housewives
with some autonomy in this area were able to make at least some visits to clinics. This suggests
that women who were not constrained by a patriarchal structure were better able to utilize ANC
services. This finding corroborates a study in northern Ethiopia (Aregay et al., 2014) in which
decision making by wives and husbands separately was associated with 45% and 65% lower
numbers making the recommended and fewer than recommended number of ANC visits,

respectively, compared to couples who made the decision jointly.

Amongst the enabling factors, the odds for utilizing minimum number of ANC clinics
increased among mothers who were engaged in non-housewife types of occupations. Our data
showed that the log odds ratios associated with gainful small business activities were 4.0 times
higher for making the recommended minimum number of ANC visits. The odds ratios
corresponding to the other categories of women’s occupation were also higher. However, their
p-values did not demonstrate statistically significant association with ANC service visits.
Engaging in skilled employment and small businesses as income sources among mother was
associated with increased odds of utilizing recommended minimum number of ANC services
which is consistent with those of previous studies in Ethiopia (Bitew et al., 2016; Tewodros et
al., 2009). A study in Nigeria (Umar & Bawa, 2015) reported that women who operated small
businesses were 6 times more likely to make the recommended number of ANC clinics visits.
Similar studies in Nepal and China also corroborate our findings (Zha et al., 2009; Shrestha &
Shrestha, 2011).

Furthermore, we found that women in households reporting monthly income of $US 50.00 or
more made the recommended minimum number of ANC visits and fewer than recommended
visits at a rate 80% and 10% higher than no visits, respectively, compared to those with
household incomes of $US 49 or less. Women from high household incomes were more likely

to be able to afford health services, and their associated costs, including transportation costs
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(Karra., 2016; Titaley et al., 2010). Low household income denoted a major deterrent to
mothers to seek prompt care. This variation might be an area of concern for policy makers. A
study in Sodo Woreda (Bitew et al., 2016) reported that 13% of rural women with higher cash
incomes made the ANC visits recommended by WHO. Similar findings were reported in
Nigeria, where women in wealthier households were 4.0 times more likely to make the
recommended minimum number of ANC visits (Umar, 2016). The differentials were 2.71
times in studies in Afghanistan (Shahram et al., 2015), 8.8 times in Nepal (Shrestha & Shrestha,
2011), and 3.3 times in China (Zha et al., 2009).

Women who were visited 2 or more times by HEWS were 70% and 20% more likely to make
the recommended and fewer than recommended number of visits, respectively, than women
who were not visited. Women who were visited only once made the recommended minimum
ANC visits and fewer than recommended number of visits at a 50% and 80%, respectively,
higher rates. A qualitative study in Kafa Zone, southwestern Ethiopia (Jackson, 2016) reported
that women preferred to be seen by HEWSs who they knew rather than health workers they did
not know. Similar oversea findings were reported by several other studies (Ahmed et al., 2010;
Azfredrick, 2016; Shahram et al., 2015; Singh et al., 2012). This finding may be important to
develop intervention strategies that more strengthened a systematic and regular home visits by
health workers which helps women to improve their utilization of a minimum ANC services

or more at home or health post with low opportunity costs.

Women who visited decentralized health centers type of decentralized healthcare units were
20% more likely to make 3 or fewer ANC visits than those with utilized nearby bottom-line
health posts. This finding corroborates those of other studies, which predicted higher log odds
for making at least 3 recommended visits to ANC clinics (Azfredrick, 2016; Kloos, 1998).
Women were likely to visit health centers that were better equipped and more user friendly
than others (Erulkar et al., 2005). But this result was not consistent with the studies in Kaffa
Zone, southwestern Ethiopia where majority of study participants reported that they used a
minimum number of ANC at the health post rather than the health center because of the
physical distance, the cost of health services at health centers or the hospital and because
women preferred to be seen by HEWs who they knew rather than health workers they did not

know (Jackson, 2016), and in Rwanda, where decentralized health posts were over utilized
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compared to health centers because health posts were better supplied with maternal resources

and attracted most of the local women (Nathan et al, 2015).

After adjusting for all variables, women were found to be 40% more likely to make fewer than
recommended minimum number of ANC visits to health facilities located within walking
distance of half an hour than to facilities located at greater distances. Similar extensive studies
elsewhere (Alvarez., 2016; Aregay et al., 2014; Tewodros et al., 2009) pointed out that walking
distance to the available health facilities and time needed to reach these health facilities
influences health-seeking behavior and was associated with the utilization of a minimum
number of health services. An extensive study in Ethiopia reported that utilization of health

facilities declined with distance from maternal service users homes (Okwaraji et al., 2012).

Severity of pregnancy complication or illness also increased seeking care in health facilities
and associated with the utilization of the minimum number of ANC visits (Titaley et al., 2010).
Amongst the need factors, our data show that recognizing the severity of illness by danger
signs of severe headaches increases the likelihood of utilizing minimum ANC visits and
women with severe headaches had 9.0 times higher log odds of making the recommended
number of visits for ANC; headaches appeared to motivate mothers to attend the minimum
number of ANC clinics, similar to other studies (Arega et al., 2014; Bitew et al., 2016;
Chakraborty et al., 2003; Mugo et al., 2015; Qureshi et al., 2016). Furthermore, an increased
odd of utilizing minimum ANC services was observed in mothers of high severity of illness
by danger signs of high fever. The study found that women reporting high fevers were 7.1
times more likely to make the recommended minimum number of ANC visits. This finding is
in line with studies in Hadiya Zone in southern Ethiopia (Abosse et al., 2010), west Bengal in
India (Majumder, 2006), and rural Bangladesh (Chakraborty et al., 2003). The reason women
with fevers appear motivated to utilize ANC could be that mothers with a history of
complications have personal experience that helps them understand the life-threatening

condition and makes them inclined to seek preventive maternal care (Bitew et al., 2016).

Log odds of attending recommended minimum number of visits to ANC were 60% among
women of Ayana kebele, woreda’s capital than the outer administrative decentralization units
in the rural areas. There were geographical variations in the use of ANC among women across

kebeles of different socio-cultural groups (USAID, 2012) with government-decentralized
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health facilities. Another study found wide interregional disparities in ANC use in Ethiopia,
with Oromia Region having the lowest use of all regions except Somali (CSA & ICF
International, 2016). In India, except for the southern region, as well as in Pakistan, Nigeria,
and South Sudan, ANC utilization rates are low (Mugo et al., 2015; Shahram et al., 2015; Umar
et al., 2016). Low ANC utilization in these areas may be due to historical, socioeconomic, and

cultural conditions across these physical settings and community groups.

The log odds of urban residence of women was significantly associated with adherence to the
utilization of minimum number of ANC visits than rural women by 10% higher rate. This
finding is consistent with meta-analysis in Ethiopia (Mekonnen et al., 2019). In Nepal, urban
women were 7 and 2 times more likely to make the recommended and fewer than
recommended number of ANC visits, respectively (Shrestha & Shrestha, 2011). Researchers
suggest the reasons for the higher use might be the better quality of care and greater
accessibility to professionals in urban areas. Non-significant association between urban
residence and fewer than recommended number of ANC visits has been reported elsewhere
(Ayele et al., 2014; Umar et al., 2016). Our study had a number of limitations. All data were
self-reported by the women participants and were not triangulated with other sources, which
may have resulted in bias. The study also did not capture institution-based factors such as
health providers’ behavior and accessibility and quality of services, all of which influence the
health-seeking behavior of women. Moreover, the long recall period may have introduced

information bias.
Conclusion

Despite the fact that ANC attendance impacts safe motherhood and reduces maternal deaths,
this study found unacceptably low adherence to the recommended number of ANC visits in
rural western Ethiopia. Only 15.2% of women studied made the recommended number of visits
to ANC clinics, 49.6% made fewer than the recommended number, and 35.2% did not obtain
any ANC. The results of this study confirm the importance of several factors in women’s
making the WHO-recommended number of visits to ANC clinics: number of births,
occupation, visits by HEWSs, household income, headache, fever, decentralized administrative

kebele, and urban-rural location. Religion, gendered decisions about resource use, walking
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time to ANC services, decentralized health facilities, and vaginal bleeding were significant

predictors of fewer than the recommended number of ANC visits.

These results indicate that the study of broadly-based interventions considering the
socioeconomic, cultural, demographic, and environmental context of communities may be
useful in identifying barriers to ANC utilization and promoting adherence to the recommended
number of maternal visits in rural western Ethiopia. Health campaigns conducted through
kebele and woreda health services as well as mass media may promote health-seeking behavior
of pregnant women and increase the awareness of communities, religious leaders, and other
stakeholders about the recommended number of ANC visits so as to reduce maternal and
neonatal mortality. However, policies and programs must extend beyond community
awareness of the need for adequate and appropriate maternal care, use of family planning to
control birth size and spacing, and address also long-term multi-sectoral development issues.
Broadly based interventions need to focus on motorized rural roads, public transport,
livelihoods and income generation, and gender equity. Interventions must increase the number
and the coverage of home visits by HEWSs and upgrade and equip front-line health posts or
further extend the decentralization of health centers in rural areas. These actions will ensure
that the predisposing, enabling, need, and external environmental factors that promote health-
seeking behavior are in place to achieve increased ANC utilization and reduction in maternal
deaths.
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Chapter 4. Utilization of decentralized health facilities and factors influencing women’s

choice of a delivery site in Gida Ayana Woreda, western Ethiopia.

Abstract

Introduction: Despite the government’s efforts to decentralize and expand health institutions
to promote facility-based child delivery, home delivery and maternal mortality are still
widespread problems in Ethiopia. Most mothers continue to give birth at home. This study
aims at identifying the socio-cultural practices, perceived benefit or need, and accessibility
factors influencing women’s choice of health facilities for delivery services in Gida Ayana

Woreda, western Ethiopia.

Methods: We conducted a cross-sectional survey to assess women’s use of delivery care
services in Gida Ayana Woreda, from November 2016 to January 2017; 459 women who were
selected randomly participated in the study. We evaluated the socio-cultural, perceived benefit
or need, and economic and physical accessibility factors in women’s choice of delivery care
and used adjusted logistic regression analysis to examine significant predictors of delivery site
use decisions.

Results: Over half (56.6%) of the women self-reported using institutional delivery care; 80.9%
gave birth at a health center. A socio-cultural variable, maternal education, significantly
influenced women'’s choice of health facility for delivery care services (AOR 3.4; 95% CI 2.0-
5.9). Mothers’ knowledge level of obstetric complications and experience of complications
during the last birth were the two perceived benefits or need factors associated with higher
odds of receiving delivery care from decentralized local facilities. Utilization of health centers
for maternal delivery care was significantly higher than of health posts (AOR 5.0; 95% CI 2.4-
10.2). Availability of motorized transportation during labor to nearby delivery site was a
significant predictor of institutional delivery.

Conclusion: This study demonstrates the non-utilization of decentralized health facilities for
maternal delivery care services in Gida Ayana Woreda, which was significantly influenced by
socio-cultural, perceived need, and accessibility factors of women during childbirth. This
suggests the need for tailored intervention to improve childbirth services use for mothers in

this kind of rural settings.
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Introduction

Childbirth complications remain international public health problems and many thousands of
women still die each year from preventable causes before, during, and after giving birth
(Abosse et al., 2010; Alkema et al., 2016; Bhandari et al., 2017; Dickson et al., 2018;
Kassebaum et al., 2016; Kassebaum et al., 2014). In 2015, such complications resulted in
about 275, 000 deaths worldwide, with 99.2% of these occurring in developing countries
(Alkema et al., 2016; Kassebaumet al., 2014; Kassebaum et al., 2016). Sub-Saharan Africa
shared the highest burden, accounting for almost half (48.3%) of all maternal deaths globally.
Maternal mortality in Ethiopia remains high with a ratio of 497 deaths per 100,000 live births
(Kassebaumet al., 2014; Tessema et al., 2017; Woldegiorgis et al., 2017). The 2015 MMR
estimate of the country was 410 per 100,000 live births compared to 373, 338, and 280 in
Rwanda, Kenya, and Uganda, respectively (Kassebaum et al., 2016). The country reported the
largest maternal mortality ratio from all causes for total world deaths (Tessema et al., 2017;
Woldegiorgis et al., 2017) and did not achieve the goal of driving down maternal deaths to 267
per 100,000 by 2015 (FMoH, 2015). The high maternal death rate was primarily attributed to
underutilization of antenatal clinics (Aktar, 2012; Babalola & Fatusi, 2009; Bitew et al., 2016;
Regassa, 2011; Simkhada et al., 2007; Teklehaimanot et al., 2007.) and institutional delivery
(Abebeetal., 2012; Aberaetal., 2011; Dejene & Hailemariam, 2015; Teferaetal., 2012; Tessu
etal., 2015; Worku et al., 2013; Worku & Fantahun, 2013).

Several studies indicated that proper follow-up of maternal care can prevent more than 80% of
deaths (Ahmed et al., 2010; Harvey et al., 2004; Tessema et al., 2017; Thaddeus & Maine,
1994; Woldegiorgis et al., 2017) and others suggest that increasing access to emergency care
around the time of delivery is the most essential intervention for driving down maternal deaths
(Borghi et al., 2006; Campbell & Graham, 2006; Filippi et al., 2006; Kebede et al., 2016;
Koblinsky et al., 2006; Ronsmans & Graham, 2006; Rosenfield et al., 2007; USAID, 2012).
According to Woldegiorgis et al. (2017), only 11.8% of all births were attended by skilled
health personnel in Ethiopia, compared to 71.9% in Rwanda and 60.0% in Uganda between

1999 and 2012. Recent surveys noted that skilled birth attendance increased to 28%, far below
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the national target of 62% by 2015 and 80% by 2020 (CSA & ICF International, 2016; FMoH,
2010, FMoH, 2015). Only 26.2% and 18.8% of women in Ethiopia and Oromia region give
birth to their newborns in health facilities respectively (CSA & ICF International, 2016).

Improving women’s health through institutional delivery has become a major health
development agenda of the Ethiopian government since the early 1990s. This is clearly
indicated in the new health policy of 1993 and the constitution of the 1995, which argue for
the provision of basic maternal healthcare services for women through equitable access to
services (TGE, 1993) and decentralization of maternal facilities to nine regions (EPRDF,
1995). In 1998, the government provided the free health care initiative for delivery services
(FMoH, 1998). In 2002, local decentralization fully empowered woredas (districts)
governments to manage maternal care through a community-level primary healthcare system:
woreda (district) hospital, health center and health post (FMoH, 2010). Each peripheral health
post is staffed with two female health workers who assist village women to use delivery center
(FMoH, 2014; Nathan et al., 2015).

Despite measures to increase the number of women delivering at health facility,
underutilization of local primary health facilities reduces the effectiveness of the measures. A
knowledge of the factors associated with low institutional delivery is critical for identifying
gaps in the existing research, planning interventions, and developing effective policies for
addressing the problem (Kaba et al., 2016; Moyer & Mustafa, 2016). Studies have been
conducted to address the socio-demographic and facility level determinants of delivery care
(Tadele & Lamaro, 2017; Tessema et al., 2017). Several studies also indicated that these
components may not be enough for a mother to seek or to reach delivery care (Fisseha et al,
2017; Gabrysch & Campbell, 2009; Tessema et al., 2017; USAID, 2012). It is known that
utilization of maternal services is also a function of sets of cultural practices, perceived benefit
or need, economic and physical accessibility (Fisseha et al., 2017; Gabrysch & Campbell,
2009; Thaddeus & Maine, 1994). There is however a paucity of evidence on the specific socio-
cultural, perceived benefit or need, healthcare availability and accessibility factors to explain
the utilization of delivery care in Ethiopia (Fisseha et al., 2017; Tarekegn et al., 2014; Tessema
etal., 2017; USAID, 2012).

Moreover, the available studies on factors that influence women’s use of health facility are
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based on secondary data from the health facility (Tarekegn et al., 2014; USAID, 2012). This
study uses primary data to analyze the utilization of decentralized health facilities and the
socio-cultural, perceived benefit or need, healthcare availability and accessibility factors
associated with women’s choice of delivery site (Abera et al., 2011; Kaba et al, 2016; Regassa
& Gebi, 2014; Tefera et al., 2012; Worku et al., 2013; Worku & Fantahun, 2013).

Methods

Study design and period

A household-based cross-sectional study was carried out in Gida Ayana Woreda to examine
utilization of decentralized health facilities for childbirth and factors associated with women’s

choice of delivery sites.
Study setting

The study was carried out in four kebeles (the smallest administrative unit in Ethiopia) of Gida
Ayana Woreda, Eastern Wollega Zone, Oromia Region, in western Ethiopia. The woreda had
a total population of about 140,000 in 2017; 78.1% were rural residents (CSA, 2013; OHB,
2015; ORS, 2015). The four kebeles studied were Ayana, Ejere, Angar, and Lalistu. The
woreda is primarily inhabited by the Oromo ethnic group with small numbers of Amhara and
Tigre (OHB, 2015; ORS, 2015). The woreda has 1 primary hospital, 5 health centers, and 28
health posts. Roads are scarce in the woreda and there is no road in the study kebeles. People
walk, use donkeys, or horses, and motorcycles to travel. As a result, it takes several hours of
walking to reach the nearest paved road and motorized transport to public health delivery sites.

Stretchers carried by men are used to transport women to the nearest motorway (ORS, 2015).
Study variables
Outcome variable

The outcome variable was health facility use for childbirth service among reproductive women
aged 15 to 49 years who gave last birth during the 5 years prior to this study. The variable was
coded 1 if the women chose a health institution for delivery of their most recent birth;

otherwise, delivery at home was coded 0.
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Predictor variables

The explanatory variables were socio-cultural, benefit or need, and accessibility characteristics
of women. According to expanded ‘three delays model’ (Gabrysch & Campbell, 2009), socio-
cultural, perceived benefit or need, economic and physical accessibility characteristics affect
women’s choices of maternal facility for delivery use. These are the main causes of phase I
and 1l delays while phase 11l delay are factors that affect women in receiving adequate care at
the health facility. The phase 111 delay factors are not considered in this study. Studies further
classified the factors as individual and health facility-related factors. The individual factors
include the mothers’ socio-cultural factors and the perceived benefit or need of facility use.
Both factors directly influence mothers’ decision to seek care (Phase I delay). Economic and
physical accessibility factors are phase Il delays that determine whether the woman actually
identifies and reaches the health facility (Abera et al., 2011). Perceived accessibility also

influences decision-making for delivery (Phase Il delays) (Abera et al., 2011).

The socio-cultural factors that affect pregnant women’s decision to seek delivery services
include maternal age, marital status, ethnicity, religion, traditional beliefs, family composition,
women’s autonomy, women’s and husband’s education (Gabrysch & Campbell, 2009;
Tarekegn et al.,, 2014; USAID, 2012). Perceived benefits or needs include maternal
information availability, maternal health knowledge, desire of pregnancy, perceived quality of
care, antenatal care (ANC) use, previous delivery service use, birth order, and pregnancy
complications and other factors related to women’s perceptions of the benefit of facility
delivery and the need to seek delivery care (Gabrysch & Campbell, 2009). Several studies
identified economic accessibility factors as financial capability and opportunity costs which
include mother’s occupation, husband’s occupation and the ability to pay and physical
accessibility factors as region, place of residence, distance, availability of transportation
services and health facility (Gabrysch & Campbell, 2009; USAID, 2012).

The socio-cultural practice and perceived benefits or needs considered in our study were
maternal age, education, autonomy of decision to deliver at health facilities, support of
traditional practice of the society for women to deliver at facilities, whether delivery at a health
facility is considered to be necessary, plans to deliver at facilities, number of births, ANC clinic

visits, knowledge of obstetric complications, presence of complications during earlier and last
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births, possession of a radio and/or TV at home, knowledge of free services, home visits by
community health agents, and women meetings attendance. Maternal occupation and monthly
household income were included as economic factors. Maternal residence, distance to health
facilities, availability of motorized transport, and types of decentralized local health facilities

for birth were the physical accessibility factors included in the study (Figure. 4.1).
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Figure. 4.1. Conceptual delay model of factors influencing women’s choice of delivery site.

Modified from Gabrysch & Campbell (2009).

Inclusion and exclusion criteria
Women aged 15-49 years living in the study kebeles for at least 5 years prior to the survey

were included in the study and women with mental illness were excluded.

94



Operational definitions

Home delivery: giving birth in the mother’s home or the home of a neighbor, relative, or
member of her extended family.

Institutional delivery: giving birth at a health facility, including a health post, health center,
hospital, or private clinic.

Woman’s autonomy: Having the ability to decide either by herself or with her husband where
to deliver her last child.

Decentralized facilities: health institutions, including health posts, health centers, primary
hospitals and private clinics that were established to serve the community in Gida Ayana
Woreda since the implementation of the national woreda decentralization program in 2002.
Home visit: household-based visit made by health extension workers during last birth.
Women meetings: monthly meetings of pregnant women at the health post level.

Study population and sampling

The source population for this study was all women of reproductive age (15 to 49 years) living
in Gida Ayana Woreda, western Ethiopia and the study subjects were women aged 15 to 49
years who had their last birth during the 5 years preceding the survey. For sample size
estimation, we assumed a 95% confidence interval (CI), a margin of error of 5%, a proportion
of 33% utilizing public health services (CSA, 2014), and a design effect of 1.5. We used a

design effect because we employed the two-stage sampling method.

In the first stage of sampling, the four kebeles: Ayana, Angar, Ejere, and Lalistu were randomly
selected using the lottery system. At the second stage of sampling, study participants were
selected by simple random-number sampling from the respective kebeles proportional to their
population size. With these considerations, the minimum adequate sample size was computed
based on the statistical estimation method (Kelsey et al., 1996). Since the source population
was estimated to be less than 10,000, the sample size was corrected. A 5% non-response rate
was used to obtain the final sample size of 459. All the selected women gave written consent
to participate in the study. Five women wanted to end the interviews early due to personal

appointments they had to attend to; they were reported as non-responders.
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Data collection and quality control

Data were collected in paper from mothers at households between November 2016 and January
2017 through an interviewer-administered structured questionnaire. A structured questionnaire
was adapted from the Demographic Health Survey and other similar works of literature. The
questionnaire was initially designed in English, based on the purpose of the study, translated
to the local language, Afan Oromo, for the interviews, then translated back to English by
experts for consistency. The questionnaire contained socio-cultural, perceived benefit/need,
and economic and physical accessibility questions pertaining to maternal service use.

Eight local female interviewers were recruited for data collection. All of them were
experienced in data collection, hold bachelor of science degrees or diplomas in health science
and could speak the local language. Two nurses experienced in supportive supervision were
recruited as supervisors. All interviewers and supervisors were trained for 2 days by the first

author on the objectives, instruments, and ethics of the study.

A pilot survey of 10% of the study population was carried out to test the questionnaire. The
supervisors and the principal investigator supervised and monitored data collection activities
and checked all the completed questionnaires for consistency and missing data daily.
Incomplete questionnaires deemed to have problems were returned to the interviewers for
completion. A final check was made during data entry through double data entry using EpiData
version 3.1 (EpiData; CDC, 2000). The accuracy of data entries was verified using two
methods. First, 10% of the questionnaires were randomly selected and checked. Second,
frequency distributions, descriptive statistics, and results from cross-tabulations were carefully

checked before fitting logistic regressions.
Data processing and analysis

The SPSS Version 24.0 (SPSS; IBM Corp; USA) was used for data processing and analysis.
Cross-tabs and descriptive statistics were used to assess the proportions and the frequency
distribution for nominal categorical variables. For non-categorical continuous variable, mean
and SD were used. Map and figure were also employed to portray different information.
Multicollinearity was also examined. Therefore, there is no potential influential observation
and no severe co-linearity among predictor variables. Hence, all covariates having a value of

variance inflation factor (VIF) of less than 5% were retained in the initial analysis (Pallant,
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2007; Woya et al., 2018). The analysis employed logistic regression to study the effect of the
independent variables on the dependent variable by controlling confounders.

The final adequacy of the model was detected using Omnibus Test of model co-efficient. The
Omnibus Tests of Model Coefficients gives us an overall indication of how well the model
performs. For this set of results, we obtained a highly significant value (p = 0.000 which is <
0.05). Therefore, the model (with our set of variables used as predictors) is best fit (Pallant,
2007). Pseudo R-square statistics (The Cox & Snell R-Square and the Nagelkerke R-Square),
the Hosmer-Lemeshow Goodness of Fit Test, and standard error for the coefficients were also
used to identify the fitness of the final model (Hosmer & Lemeshow, 2000; Pallant, 2007,
Shrestha & Shrestha, 2011). The strength of association was assessed using adjusted odds

ratios with a 95% confidence interval (Cl) at a p-value less than 0.05.
Ethical considerations

The study was approved by the Research Ethics Review Committee (RERC) of Wollega
University with a reference letter numbered of WU99529-H1-3-24/11/2016. Permission was
received from Gida Ayana Woreda Health Office. The purpose of the study was explained to
all participants and a consent form approved by the Review Board was given to participants.
Parents or legal guardians provided consent for all participants under age 18. We emphasized
that participation was completely voluntary and that they had the right to withdraw any time

during the interview without giving any reason.

Confidentiality and anonymity were explained to all participants. We ensured that all
participants understood the information given by asking them. The consent form was read
aloud for women who could not read or write. Literate women were asked to read the consent
form. A written consent in the form of a signature or a thumbprint was obtained from all of the
participants. None of the participants refused to be interviewed. Five women wanted to end the
interviews early due to personal appointments they had to attend to; they were reported as non-

responders.
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Results

Socio-cultural and demographic backgrounds of women

The mean and standard deviation of mothers’ age was 26.1 and 7.1 years, respectively; 56%
were in the age group of 20 to 34 years. Almost half of the respondents reported that they were
illiterate, 48.9 % were Oromo ethnic group, 57.3% were Christians and the majority of
participants were married. Over half of the participants reported that their society supported
institutional delivery traditionally, and 88.1% of women considered institutional delivery to be
necessary (Table 4.1).

Table 4.1. Socio-cultural and demographic characteristics of study participants, Gida

Ayana Woreda, western Ethiopia.

Variable n(%)
Maternal mean age (years) 26.1+7.1SD
Maternal marital status
Married 381(83.9)
*Other 73(16.1)
Maternal ethnicity
Oromo 222(48.9)
bOther 232(51.1)
Maternal religion
Christian 260(57.3)
Muslim 194(42.7)
Maternal literacy
Can read and write 230(50.7)
Iliterate 224(49.3)
Support of traditional practice for facility care
Yes 246(54.2)
No 208(45.8)
Delivery at a health facility is necessary
Yes 400(88.1)
No 54(11.9)

2Other: single/widowed/divorced. "Others include Amhara and Tigre. SD: Standard

Deviation.
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Perceived need characteristics and knowledge of women

The mean number of children born to a mother was 3.1 (ranging from 1 to 6) with a standard
deviation of 2 (Table 4.2). Almost two-thirds of the participants used ANC services and 41.9%
had plans to deliver at local health facilities in the future. More than half of the mothers had
reportedly been informed about potential pregnancy, labor, and delivery obstetric
complications during the last birth; 56.4% had encountered at least one complication during
previous births, and 56.6% reported they had faced at least one delivery complication during
the last birth. Thirty-one percent of women attended monthly meetings for pregnant women,
43.8% had been visited by a community health agent, and 52.4% were well informed about the
availability of free delivery services through the free care initiative for pregnant women. Of
the 197 mothers delivering at home, 51.3% reported they were assisted by a traditional birth

attendant.

Table 4.2. Perceived obstetric need characteristics and knowledge of study participants, Gida

Ayana Woreda, western Ethiopia.

Variable n(%)
ANC visit for the last pregnancy
Yes 294(64.8)
No 160(35.2)
Plan to deliver at a facility
Yes 190(41.9)
No 264(58.1)

Knowledge of pregnancy, labor and birth complications

Yes 241(53.1)
No 213(46.9)
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Table 4.2. (Continued)

Variable n(%)
Complications during the previous birth
Yes at least one 256(56.4)
No any 198(43.6)
Use of health facilities for the last birth
Yes 257(56.6)
No 197(43.4)
Assistance during delivery at home (N=197)
TBA 101(51.3)
Relative or neighborhood 92(46.7)
Skilled person 4(2.0)
Attended monthly women meetings
Yes 142(31.3)
No 312(68.7)
A home visit by the health extension worker
Yes 199(43.8)
No 255(56.2)
Knowledge of free service for delivery care
Yes 238(52.4)
No 216(47.6)
Mean number of births 3.1+£2SD
Possession of radio and/or TV
Yes 243(53.5)
No 211(46.5)

ANC: Antenatal care. SD: Standard Deviation. TV: Television. TBA: Traditional birth

attendant.
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Economic and physical accessibility characteristics of women

Forty-four percent of participants were housewives. The mean monthly income of the mothers’
households was 47.0 $US (around 1, 270 Ethiopian Birr) with a standard deviation of 15.1
$US. The mean and standard deviation for walking to the health facilities for delivery care

were 51.1 and 32.0 minutes, respectively.

Table 4.3. Economic and physical accessibility characteristics of study participants, Gida

Ayana Woreda, western Ethiopia.

Variable n(%)
Maternal occupation
®Non-housewife 256(56.4)
Housewife 198(43.6)
Mean monthly household income ($US) 47 +15.1SD
Mean walking distance to the delivery site (minutes) 51.1 £ 32SD
Maternal residence
Urban 254(55.9)
Rural 200(41.1)

Availability of motorized transport

Easily available 145(31.94)
Difficult 309(68.06)

®Non-housewife activities include skilled employment, small business/service, and
farming. SD: Standard Deviation. $US: United States Dollars with the exchange value of
27 Ethiopian Birr (Nov. 2016).

Utilization of decentralized health facilities for delivery care

Of the 459 mothers who participated in this study, 98.9% provided valid answers to the
questionnaire. Over half of the mothers reportedly had their last child delivered in a health
facility; 43.4% delivered at home. In regard to women’s choice of child delivery site across

decentralized health systems, 80.9% reported that they gave birth at local health centers, 10.5%
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at health posts, and 8.6% in the local hospital or in a private clinic. The majority of women in
Ayana and Ejere kebeles preferred health facilities, and most participants in Lalistu and Angar
reportedly gave birth at home (look at Table 4.4). See also Figure 4.2 below which portrayed
the delivery service utilization status and distribution of the targeted participants.

Table 4.4. Characteristics of study participants, Gida Ayana Woreda, western Ethiopia.

Variable n(%)
Delivery by type of health facility (N = 257)
Hospital or clinic 22(8.6)
Health centers 208(80.9)
Health posts 27(10.5)
Delivery in a health facility by kebele (N = 257)
Ayana 77(81.9)
Ejere 46(59.7)
Lalistu 56(45.5)
Angar 78(48.8)
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Figure 4.2. Distribution of delivery utilization status by study sites

Factors influencing women’s choice of the delivery site

A model adjusted for confounding factors maternal age at delivery, number of births, maternal
literacy, support of traditional practice, ANC clinic visit, plan to deliver at a facility, maternal
knowledge of pregnancy, labor, and birth complications, complications during last birth, home
visit by community health agents, availability of motorized transport during labor and type of
health facility for delivery care (see Table 4.5, 4.6 and Table 4.7). The confounding factors
were determined using before and after adjustments. Adjusted Odds Ratio (AOR) of socio-
cultural, perceived benefit/need, and accessibility factors predicting women’s choice of the

delivery site were presented as follows:
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Socio-cultural factors

After adjustment for confounding factors, the results of the multivariable logistic regression
analysis (Table 4.5) showed that literate mothers were 3.4 times more likely to deliver in health
facilities (AOR 3.4; 95% CI 2.0-5.9) than illiterate mothers. Women who reported that the
traditional practices of the society were positive towards institutional delivery were almost 3
times more likely to give birth at health facilities compared to their counterparts who reported
that the tradition of their society did not support delivery at health facilities (AOR 2.9; 95% ClI
1.7-4.9).
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Table 4.5. Socio-cultural factors influencing women’s choice of delivery sites, Gida Ayana

Woreda, western Eth

iopia.

Delivery site choice

Variable Health Home
facility COR(9%CI) | AOR(9%CI)
(N =257) (N =197)
Maternal age (in years)
19 or less 82(64.6) | 45(35.4) | 2.2(1.2-4.1)* 0.9(0.4-2)
20-34 143(56.1) | 112(43.9) | 1.5(0.9-2.7) 0.9(0.4-1.8)
35 or more 32(44.4) | 40(56.6) 1 1
Number of births
0-1 139(64.4) | 77(35.6) | 2.1(1.2-3.4)* |  0.9(0.4-2.0)
23 77(51.7) | 72(48.3) | 1.2(0.7-2.1) 0.6(0.3-1.4)
4 or more 41(46.1) | 48(53.9) 1 1
Maternal literacy
Can read and write 167(72.6) | 63(27.4) | 3.9(2.6-5.8)** | 3.4(2.0-5.9)**
literate 90(40.2) | 134(59.8) 1 1
Autonomy to discuss with husband
Yes 193(59.0) | 134(41.0) | 1.4(0.9-2.1)
No 64(50.4) | 63(49.6) 1
Support of traditional practice
Yes 167(67.9) | 79(32.1) | 2.7(1.8-4.0)** | 2.9 (1.7-4.9)**
No 90(43.3) | 118(56.7) 1 1
Delivery at a health facility is necessary
Yes 231(57.8) | 169(42.2) | 1.4(0.8-2.6)
No 26(48.1) | 28(51.9) 1

1: reference category. **significant at p < 0.01. * significant at p < 0.05. CI: Confidence Interval.
COR: Crude Odds Ratio. AOR: Adjusted Odds Ratio.
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Perceived benefit or need factors

In a multivariate model (Table 4.6), mothers who had plans to deliver in nearby health facilities
in case of complications had almost 2 times higher odds of giving birth at health facilities
(AOR 1.8; 95% ClI 1.1-3.0) than those who had no plans. Participants who knew about obstetric
complications related to pregnancy, labor, and delivery were 2.5 times more likely to deliver
at facilities (AOR 2.5; 95% CI 1.4-4.2) compared to the reference group, and those who
experienced at least 1 complication during the last birth were almost 3 times more likely to
give birth at health facilities (AOR 2.9; 95% CI 1.6-5.2) than women who reported no
complications. Mothers who were visited by community health agents during pregnancy period
were nearly twice as likely to deliver at health facilities than those who were not visited (AOR
1.7; 95% Cl 1.1-2.9).

Table 4.6. Perceived pregnancy needs factors influencing women’s choice of delivery
sites, Gida Ayana Woreda, western Ethiopia.

Delivery site choice
Health
Variable facility Home COR(9%CI) | AOR(9%CI)
(N =257) (N =197)
ANC clinic visit
Yes 198(67.3) | 96(32.7) |3.5(2.3-5.2)** | 1.5(0.8-2.7)
No 59(36.9) | 101(63.1) 1 1
Plan to deliver at a facility
Yes 126(66.3) | 64(33.7) | 1.9(1.3-2.9)** | 1.8(1.1-3.0)*
No 131(49.6) | 133(50.4) 1 1
Knowledge of pregnancy, labor and birth complications
Yes 173(71.8) | 68(28.2) [3.9(2.6-5.7)** | 2.5(1.4-4.2)*
No 84(39.4) | 129(60.6) 1 1
Complications during previous births
At least one 145(56.6) | 111(43.4) | 1.0(0.6-1.4)
None 112(56.6) | 86(43.4) 1
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Table 4.6 (Continued)

Delivery site choice

Health
Variable facility | oM COR(9%CI) | AOR(9%CI)
(N =257) | N=197)
Complications during the last birth
At least one 221(63.5) | 127(36.5) | 3.3(2.1-5.3)** | 2.9(1.6-5.2)**
None 36(34.0) | 70(66.0) 1 1
Attended monthly women’s meetings
Yes 97(68.3) | 45(31.7) | 2.0(1.3-3.1)* | 1.6(0.9-2.7)
No 160(51.3) | 152(48.7) 1 1
A home visit by community health workers
Yes 139(69.8) | 60(30.2) |2.6(1.8-3.9)** | 1.7(1.1-2.9)*
No 118(46.3) | 137(53.7) 1 1
Knowledge of free service for childbirth
Yes 141(59.2) | 97(40.8) | 1.2(0.8-1.8)
No 116(53.7) | 100(46.3) 1
Possession of radio and/or TV
Yes 155(63.8) | 88(36.2) | 1.8(1.2-2.7)* | 1.0(0.6-1.7)
No 102(48.3) | 109(51.7) 1 1

1: reference category. **significant at p < 0.01. * significant at p < 0.05. CI: Confidence Interval.

COR: Crude Odds Ratio. AOR: Adjusted Odds Ratio. ANC: Antenatal care. TV: Television

Accessibility factors

In a multivariate analysis (Table 4.7), women who used health centers were 5 times more likely
(AOR 5.0; 95% CI 2.4-10.2) than those who used health posts. Our study also found that
mothers who reported ease of access to motorized transport in their last birth were nearly twice

as likely to deliver their child at a healthcare facility than their counterparts who faced
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difficulties in securing motorized transportation to the delivery site (AOR 1.9; 95% CI 1.1-

3.3).

Table 4.7 Accessibility factors influencing women’s choice of delivery sites, Gida Ayana

Woreda, western Ethiopia.

Delivery site choice

Health Home
Variable facility (N =197) COR(9%Cl) AOR(9%CI)
(N =257)
Average monthly household income
50 $US or more 153(56.0) | 120(44.0) | 0.94(0.6-1.3)
Less than 50 $US 104(57.5) | 77(42.5) 1
Maternal occupation
®Non-housewife 164(64.1) | 92(35.9) | 2.0(1.3-2.9)** 1.5(0.9-2.5)
Housewife 93(47.0) | 105(53.0) 1 1
Physical accessibility factors
Maternal residence
Urban 155(61.0) | 99(39.0) | 1.5(1.0-2.1)* 0.4(0.2-1.8)
Rural 102(51.0) | 98(49.0) 1 1
Walking distance to delivery site in minutes
Less than 30 174(58.8) | 122(41.2) | 1.2(0.8-1.9)
30 or more 83(52.5) | 75(47.5) 1
Availability of motorized transport
Easily available 100(69.0) | 45(31.0) | 2.1(1.4-3.2)** 1.9(1.1-3.3)*
Difficult 157(50.8) | 152(49.2) 1 1
Type of delivery or decentralized health facility
Hospital or clinic 22(61.1) | 14(38.9) | 7.1(3.2-15.7)** | 1.3 (0.4-3.7)
Health center 208(77.6) | 60(22.4) | 15.7(9.5-26)** | 5.0 (2.4-10.2)**
Health post 27(18.0) | 123(82.0) 1

®Non-housewife activities include skilled employment, small business/service, and

farming. $US: United States Dollars with the exchange value of 27 Ethiopian Birr (Nov.

2016). 1: reference category. **significant at p < 0.01. * significant at p < 0.05. CI:
Confidence Interval. COR: Crude Odds Ratio. AOR: Adjusted Odds Ratio.
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Discussion

Although the level of utilization of decentralized maternal childbirth services in Gida Ayana
Woreda was 56.6%, more than twice as high as the national figure (26.2%), it is still low
compared to other developing countries. Results showed that socio-cultural characteristics of
maternal literacy and the support of traditional community practice for delivery use; perceived
benefit or need factors of plan to deliver at a facility, knowledge of complications during
pregnancy, labor and birth, complications during last birth, and home visits by community
health agents were significantly associated with women’s utilization of maternal health
facilities for delivery service. Multivariate analysis indicates that women with physical access
to motorized local transportation services during labor and access to the preferred type of health
facility were more likely to seek care from health facilities to deliver their last child. However,
the study results are inconclusive with respect to the influence of economic accessibility,
maternal occupation and household monthly income on the use of maternal delivery care

services.

Women who could read and write were more likely to receive institutional delivery care
services from skilled providers than those with no education. Women'’s choice of institutional
delivery is strongly influenced by education. This finding is corroborated by other studies
(Bhandari et al., 2017; Fisseha et al., 2017; Kebede et al., 2016; Kidanu et al, 2017; Say &
Raine, 2007; Singh et al., 2012). The possible explanation for this finding is that educated
women may be more aware of pregnancy complications and delivery at home and may know

the importance of delivering with the help of a skilled provider.

This study also found that the support of traditional birthing practices of the local community
positively influenced the odds of women delivering at health facilities compared to women
who reported that the traditions of their communities did not allow them to use institutional
delivery services. Cultural beliefs and practices influence their choices of health care providers
in the study setting, corroborating the findings of other studies (Aktar, 2012; Gabrysch &
Campbell, 2009; Kaba et al., 2016; Moyer & Mustafa, 2016; Thaddeus & Maine, 1994;
USAID, 2012).
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In developing countries, the use of public health delivery services has been found to be
significantly higher among women who had information about the risk factors of pregnancy,
labor, and delivery during their last birth (Ahmed et al., 2010; Arba et al., 2016; Dejene, &
Hailemariam, 2015; Fisseha et al,, 2017; Gabrysch &Campbell, 2009; Kaba et al., 2016;
Karkee etal., 2015; Lassi et al., 2014; Shahram et al., 2015; Tadele, & Lamaro, 2017; Thaddeus
& Maine, 1994; Wako & Kassa, 2017). These findings are similar to our results, which show
that women who had information about obstetric complications during the last birth were 2.5
times more likely to deliver at health facilities than their counterparts who did not have that
information. The strong relationship between education and delivery in public health facilities
appears to be linked to knowledge about the risks of delivering at home and the greater safety

of skilled delivery care.

Our findings also show that maternal plans to give birth at health facilities exerted a significant
influence on women'’s choice of delivery care services, after controlling for selected covariates.
Women who had planned to give birth at health facilities in case of complication were almost
2 times more likely to deliver at a birth center than women who did not have a birth plan.
Studies in Asia and Africa have documented that women who saved money and made
arrangement for transportation and potential birthing risks were more likely to use public
delivery services (Bhandari et al., 2017; Worku et al., 2013; Dejene & Hailemariam, 2015;
Harvey et al 2004) pregnant women without delivery plans either used unsafe childbirth
methods or gave birth at home (Moyer & Mustafa, 2016; Kaba et al., 2017; Hosmer &
Lemeshow, 2000; Karkee et al., 2011; Jayaweera et al., 2018).

Institutional delivery was nearly 3 times more prevalent among women who experienced at
least one complication during their last pregnancy, mostly during labor, than among women
who did not report any complication. This indicated that mothers were not likely to use skilled
delivery services unless they had experienced complications. This could be due to the poor
knowledge of potential complications and lack of a birth preparedness plan, cultural influence,
or poor counseling during pregnancy (Fisseha et al., 2017; Gabrysch & Campbell, 2009;
Thaddeus & Maine, 1994; Wako & Kassa, 2017; Woldegiorgis et al., 2017). Also, in the
current study, of the total women who gave the most recent birth to a child in the Gida Ayana
Woreda, it was only 41.9% who prepared a plan to give birth at a health institution. The

majority of women did not plan to use health facility during delivery. This scenario may be
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incorporated into health promotion messages aimed at overcoming traditional attitudes of

complacency and other forms of aversion to the use of professional delivery services.

The type of health facility significantly predicted the odds of delivery at a facility. Our
multivariate analysis showed that the decentralized healthcare system enhanced the uptake of
local delivery services. The odds of choosing decentralized health center for delivery than a
health post were 5 times higher when other variables were controlled. This finding corroborates
studies done in Guji, Wolaita, and Dawaro Zones, Dembecha Woreda, and in a countrywide
survey in Ethiopia (Arba et al., 2016; Kidanu et al., 2017; Wako & Kassa, 2017; Woldegiorgis
et al., 2017), Kenya & Jordan (lkamari, 2004; Obermeyer & Potter, 1991). However, unlike
these studies, in rural Rwanda over 90% of births were recorded in health posts where
decentralized delivery care extended effectively to the health posts (Nathan et al., 2015).
Decentralization facilitated intensive community health worker education and mobilization,
provision of clean newborn clothes at the time of delivery, and financial disincentives for home

delivery, thus significantly increasing positive delivery outcomes (Nathan et al., 2015).

The positive relationship between home-based counseling by local health providers and
utilization of healthcare services is well documented (Aktar, 2012; Ikamari, 2004; Kaba et al.,
2016; Shahram et al., 2015; Singh et al., 2012; Teklehaimanot et al., 2007; Wako & Kassa,
2017). Similarly, home visits by community health agents during last pregnancy were strongly
associated with the outcome variable in Gida Ayana. Women who were visited opted for
facility delivery care services whereas most women who were not visited preferred to give
birth at home. The explanation might be that well-informed women in Gida Ayana are more

aware of health risks and obtain delivery at health facilities.

Availability of motorized transport was found to be another major factor in the choice of
delivery. Studies carried out elsewhere found higher odds of health facility use by women who
have access to better local transport systems or road connections (Fisseha et al., 2017;
Gabrysch & Campbell, 2009; Ikamari, 2004; Karkee et al., 2015; Say & Raine, 2007; Singh et
al., 2012; Wako & Kassa, 2017, Kloos, 1998). Our multivariate analysis indicated that women
having some form of motorized local transport services have higher odds of accessing and
using maternal healthcare facilities during the last labor compared to those with difficult access

to transport service.
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Strengths and limitations

As a strength, this study utilized a relatively large and randomized sample, increasing the
power of the study and making the results broadly representative. However, this study has
some limitations. Primarily, women might have had difficulties of remembering maternal
information from the 5 years preceding our study, causing recall bias. Secondly, of the ‘Three
delays model’, the third delay namely receiving adequate care in the facility is not addressed
in the current study. Data on the quality of delivery services and information related to waiting
time at the delivery sites were not collected. Health facility-related factors may have prevented

some women from utilizing the health services for delivery. We recommend a study of factors
influencing the utilization of decentralized health facility after stratified analysis with
interaction terms and sampling weights employing small risk factors of delivery care service

use in western Ethiopia.
Conclusion and recommendations

Many underlying socio-cultural, perceived benefit or need, and physical accessibility factors
were the significant predictors of women’s use of health facility. This study found that maternal
education influenced women'’s attitudes toward the use of health facilities for delivery services.
Therefore, policymakers need to implement outreach interventions through kebeles to
encourage women to use services. It is also crucial for health promotion programs to target
rural women and communities with different traditional practices and views about the
importance of knowledge on potential pregnancy, labor and delivery complications. The
ministry of health, local government authorities and health care services, childbirth

professionals and community health extension agents can contribute in this regard.

Equally important, is intervention program to raise awareness and community mobilization
campaigns to overcoming the deep-seated cultural aversion of using delivery services in public
health facilities. In addition, women need to plan to deliver at health facilities to overcome
complications and increase their ability to give safe birth. This has to be supported with
increasing the accessibility of delivery care clinics either through further decentralization of
health centers or by upgrading the frontline health posts into health centers, as well as
implementing community-based intervention programs and improving rural transport services

and the quality of maternal services.
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Chapter 5. Risk factors for women’s non-utilization of decentralized primary healthcare

facilities for postnatal care in Gida Ayana, rural western Ethiopia.

Abstract

Objective: Evidence suggests postnatal care (PNC) contributes to reductions in maternal
mortality. In Ethiopia, the proportion of women who do not utilize PNC after birth is high and
the frequency of postnatal checks falls short of the four visits recommended by WHO. This
study examined risk factors associated with non-utilization of decentralized local health
facilities, namely health posts, health centers, and a primary hospital, for PNC services in Gida
Ayana Woreda in rural western Ethiopia.

Methods: In this study, 454 mothers were examined for the following risk factors: kebele (the
smallest administrative unit in Ethiopia) in which decentralized health facilities were located,
postnatal woman’s age, antenatal care (ANC) service visit, experience of postnatal
complications, knowledge of postnatal complications, knowledge of the recommended number
of PNC visits, knowledge of the availability/provision of PNC, and health extension workers’
home visits. Bivariate and multivariable logistic regression analyses were applied to identify

predictors of non-utilization of decentralized local facilities for PNC services.

Results: Over half (55.7%) of the women did not utilize PNC within 42 days of delivery, and
only 10.0% utilized the care considered appropriate according to WHO guidelines. After
adjusting for various potential confounding factors, we found the following risks to be strongly
associated with non-utilization of decentralized healthcare facilities for PNC services: some
outer rural administrative decentralization entities such as Angar, Lalistu, and Ejere kebeles;
age 35 years or older (AOR = 3.4, 95% ClI:1.4-8.3); not receiving ANC during this pregnancy
(AOR =2.0,95% CI: 1.1-3.7); no experience of any postnatal complications (AOR = 3.3, 95%
Cl: 1.7-6.4); and no knowledge of at least one postnatal complication (AOR = 2.0, 95% ClI:
1.2-3.3). Risk factors highly but less strongly associated with women’s non-utilization of PNC
services were: no knowledge of the standard number of PNC visits recommended, no
knowledge about the availability/provision of services at a local health facility, and no home

visit from health extension worker by day 3 post-delivery.
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Conclusion: The risk factors for women’s non-utilization of decentralized health facilities for
PNC identified in this study need to be considered in interventions for enhancing the utilization
of the service and reducing maternal and newborn deaths in rural western Ethiopia.
Strengthening of PNC services, especially in the more remote kebeles, should include
upgrading of the referral system and expansion of counseling of women by health extension

workers.

Keywords: Postnatal care non-utilization; risk factor; decentralized health facilities; Gida

Ayana, rural western Ethiopia.

Introduction

Providing timely access to postnatal care (PNC) is one of the most effective methods of
improving maternal health outcomes in less-developed countries (USAID, 2007; WHO, 2013)
According to WHO, the postnatal period begins at 1 hour after the delivery of the placenta and
continues until 6 weeks after delivery (WHO, 1998; WHO, 2013). PNC is important for
maternal wellbeing; it prevents cognitive complications and illness that might result from
childbirth (Djellouli et al., 2017; Kikuchi et al., 2018; Somefun & Ibisomi., 2016; Tesfaye et
al., 2014). Skilled care during this period can help protect against maternal complications and
deaths (Kikuchi et al., 2018; Sines et al., 2007; WHO, 2013). One researcher suggested that 88
to 98% of all pregnancy-related deaths are preventable if postnatal women receive timely and
effective PNC (Kunst, 2001).

Non-utilization of PNC hinders initiatives aimed at improving maternal morbidity and
mortality because PNC is an essential component of those initiatives (Djellouli et al., 2017,
Kikuchi et al., 2018; Sines et al., 2007; Titaley et al., 2009; WHO, 1998; WHO, 2013). A 2015
analysis of maternal mortality documented 303,000 mothers’ deaths worldwide due to
pregnancy and skilled attendance-related complications (Alkema et al., 2016). More than two
thirds of maternal deaths occur as a result of non-utilization of PNC (WHO, 1998; WHO, 2013)
and 62% of these deaths happen in the postnatal period (Angore et al., 2018). Over 50% occur
on day one (Bhutta et al., 2014; Harvey et al., 2004).

The maternal mortality rate (MMR) of Ethiopia is 410 per 100,000, which is higher than rates

in some other low- and middle-income countries (CSA & ICF International, 2016; Kassebaum
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etal., 2016). It is far higher than the MMR of the United Kingdom (9 per 100,000), higher than
the global average (196 per 100,000), above the Eastern sub-Saharan African average (368 per
100,000), and higher than the MMR of Kenya (338 per 100,1000) (Kassebaum et al., 2016).
In low-and middle-income countries, the number of women obtaining PNC examinations is
much lower than the number receiving antepartum and intrapartum services (Angore et al.,
2018; Sines et al., 2007; Tesfaye et al., 2014). This is the case in Ethiopia, where use of PNC
is markedly very sluggish; even in safe motherhood programs PNC utilization in Ethiopia is
lower than use of antenatal care (ANC) and skilled health providers at birth (FMoH, 2015;
USAID, 2007; WHO, 2013). Only 17% of Ethiopian women receive a PNC check-up. In
Oromia, the largest and most populous region and the region in which the present study was
conducted, average PNC use was only 9% (CSA & ICF International, 2016). This is the lowest
for all regions of Ethiopia.

Research suggests the following are risk factors for women’s non-utilization of PNC:
availability and accessibility of health facilities; availability of transport and rural road
network; maternal literacy, age, and occupation; cultural beliefs; attitude of providers; place
and mode of delivery; history of pregnancy; knowledge of pregnancy programs, complications,
and PNC services; health promotion; and home visits (Djellouli et al., 2017; Durg et al., 2016;
Gu et al., 2018; Hordofa et al., 2015; Somefun & Ibisomi, 2016). The extent to which any of
these factors poses risks to women’s non-utilization of PNC services varies according to local
cultural practices, geographic setting, and various barriers within specific societies (USAID,
2012; Khanal et al., 2014; Titaley et al., 2010).

The effectiveness of the health system in Ethiopia is undermined by non-utilization of existing
decentralized healthcare facilities (DHFs) for PNC (CRDA, 2004; Wamai, 2009). Beginning
in 2002, the government demonstrated commitment to improving maternal health by offering
services close to postnatal women’s homes through decentralization at woreda and district
levels and innovative, community-based approaches (Haile et al., 2017). The reforms increased
the number of frontline health workers, including health extension workers (HEWS); extended
community-based peripheral health centers and health posts to reduce geographical barriers to
reproductive health services; provided free PNC service (Wamai, 2009) and introduced
guidelines for PNC, including adoption of the WHO recommendation that women make a
minimum of four PNC visits (FMoH, 2006; Haile-Mariam & Kloos , 2005). Since 2004, under
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these arrangements, more than 30,000 female HEWSs have been trained at the national level
and deployed to the frontline health posts at the kebele level in woredas all over Ethiopia,
working as community mobilizers to promote maternal health and greater health in the general
population (FMoH, 2010). However, despite these measures, PNC utilization is still far below
the standard (Kassa & Shawel, 2013).

Recent national surveys indicate that although Ethiopia’s MMR appears to have gone down
over the past decade (from 673 in 2011 to 410 in 2016), it is still high compared to some other
sub-Saharan countries (CSA & ICF International, 2016; Kassebaum et al., 2016). Low PNC
utilization is reflected in the high MMR, which prevented Ethiopia from achieving Millennium
Development Goal 5 (FMoH, 2015). Further, per the 2015 Gida Ayana Woreda-Based Health
Sector Plan Performance Evaluation Report, Gida Ayana Woreda had done little to improve
PNC to achieve the goal (OHB., 2015). Moreover, studies that have been conducted elsewhere
in Ethiopia explicitly examined factors associated with PNC uptake in larger, urban settings of
the country, not in rural areas such as Gida Ayana (Limenih et al., 2016; Workineh & Hailu,
2014; Wudineh et al., 2018). Risk factors associated with non-utilization of DHFs for PNC
service in Ethiopia have not been well addressed, and the literature says little regarding the
reasons women do not seek PNC from DHFs (CRDA, 2004; Kassa & Shawel, 2013).

The circumstances in rural western Ethiopia and the poor documentation of risk factors in non-
utilization of PNC have created a gap in the country’s ability to improve postnatal outcomes;
this study was undertaken to fill this gap. The results from this study will help public health
managers, practitioners, and policymakers develop interventions aimed at improving access to
PNC services and thus may help reduce maternal morbidity and mortality in rural western

Ethiopia.
Methods

Study setting and period

This study was conducted from November 2016 to January 2017 in Gida Ayana Woreda, rural
western Ethiopia. Gida Ayana Woreda is located at 42 km north of Nekemte, the capital of
Eastern Wollega Zone, and 440 km from Addis Ababa (Eastern Wollega Zone Finance and
Economic Development Office [EWZFEDO]., 2015). The woreda has 28 administrative
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kebeles. The total population of the woreda was estimated at 140,484 in 2013; of this number,
65,556 were females (CSA, 2013). According to the Eastern Wollega Zone Finance and
Economic Development Office, 10,577 women of reproductive age (15-49 years) resided in
Gida Ayana in 2015 (EWZFEDO, 2015).

Study design and population

A community-based cross-sectional study design was used. The research was conducted with
randomly selected mothers who gave birth in the five years preceding the data collection

period.
Sample and recruitment

A total sample size was determined using a single proportion formula employing a population
estimate of 33.0%, 95% confidence interval (Cl), a marginal error of 5%, and a design effect
of 1.5 (CSA, 2014). Thus, the minimum adequate sample size was determined using the
statistical estimation method (Kelsey et al., 1996). Since the source population was assumed
to be less than 10,000, the sample size was corrected. By adding 5% for contingency, the final

sample size determination was 459 women.

A two-stage sampling strategy was used to ensure representativeness of the sample. In the first
stage of sampling, the four kebeles of Ayana, Angar, Ejere, and Lalistu were randomly selected
using the lottery technique. In the second stage, households having women who had their last
child during the five years prior to the study in the four selected kebeles were identified via
health extension workers. Then, qualified women from each kebele were selected based on the
total number of households in each selected kebele (proportionate to size) using a Microsoft
Office Excel-generated random number. If a household had more than one eligible woman, the
mother with the most recent birth was selected. The results reported in this paper are based on
data from 454 women with the primary outcome of women’s non-utilization of decentralized

healthcare facilities for PNC service.
Data collection and quality control

Data were collected from mothers at their homes through an interviewer-guided structured
survey questionnaire. The questionnaire elicited data regarding socioeconomic, cultural, and

demographic factors; maternal information; and women’s knowledge regarding available

122



health facility services. For data quality control, the questionnaire was translated into the local
language, Afan Oromo, and back-translated into English by blind translators to check
consistency. A pilot test was conducted outside the study woreda (in Guto Gida) with a sample
size of 10% of the study population; modifications to the questionnaire were made on the basis
of the pilot test results. Data were collected by eight experienced female health professionals
recruited from the study community. They were trained for two days on the purpose and
content of the survey prior to the actual study period. Data collection was supervised on a daily
basis. Every day the completed questionnaires were cross-checked for quality and consistency.
Confidentiality and privacy of every woman’s information were ensured; no identifiers of the

study participants were used.
Dependent variable

The outcome variable of this study was skilled PNC service utilization. The variable was coded
y =1 if mothers reported they did not receive PNC from skilled health personnel (midwife,
nurse, medical doctor, or health extension worker) at the health facility or elsewhere for their
recent birth; otherwise, it was coded y = 0. The non-utilization of PNC category (y =1) was
modeled.

Independent variables

In this study, the potential determinants that pose risks for women’s non-utilization of DHFs
for PNC services (see Table 5. 1) were as follows: rural administrative kebele in which DHF
was located; postnatal maternal age (in years); postnatal maternal marital status; postnatal
woman’s literacy; postnatal woman’s occupation; average monthly household income;
woman’s autonomy in making decisions about postnatal service; local community belief that
postnatal visit is unnecessary; distance to postpartum service (in minutes); access to motorized
transport services; availability/types of decentralized health facilities; number of children;
ANC service; knowledge of complications during pregnancy, labor, and delivery; location of
last childbirth; method of last child delivery; experience of postnatal complications; knowledge
of at least one postnatal complication; knowledge of the recommended number of PNC visits;
attending monthly women’s meetings; knowledge of availability and provision of PNC at a
local facility; health extension worker home visit within three days of delivery; woman’s

perception of treatment by healthcare providers; and infant illness.
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Table 5. 1. Independent risk factors

Variable Definition of variable Type of
variable
Kebele The smallest administrative decentralization entity in Ethiopia in | Nominal
which decentralized health systems were located. This item was
categorized into four nominal variables: Ayana, Ejere, Lalistu and
Angar, the latter three being outer rural decentralization entities
considered the exposure variables.
Postnatal maternal A three-category variable: Less than 20 years old, 20-34 years, and | Nominal
age 35 years or higher age groups with the latter two categories
considered the exposed. It is generally recognized that older and
experienced women are more likely to be non-utilizers of PNC than
younger or less experienced women.
Postnatal woman’s Maternal marital status was dichotomized into Married and then | Nominal
marital status Single; Divorced or Widowed were brought together in the
exposure category.
Postnatal woman’s Literacy level was categorized as Literate (able to read and write) | Nominal
literacy or Illiterate (unable to read and write); the latter was the exposure
category.
Postnatal woman’s Maternal occupation was dichotomized into Non-Housewife | Nominal
occupation activities (e.g., skilled employment, small business/service,
farming) brought together in the reference category and Housewife
as the exposure category.
Mean monthly Total household monthly income earned was made into a two- | Nominal
income category variable: 50 $USD or higher and Less than 50 $USD as
the exposure category.
Woman's autonomy Defined as autonomy to make decisions independently and having | Nominal

of postnatal service

decision

freedom to go from home for PNC whenever she likes to. The
assumption was made that women generally are looked after and
follow decisions of the husband/family/elder women in their
community. This item was responded to with Self or Others, which
combined family members, relatives, neighbors, and traditional

birth attendants, as the exposure category.
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Table 5. 1. (Continued)

Variable Definition of variable Type of
variable
Local community This categorical variable was measured by the mother’s response to | Nominal
belief that PNC visit | the question “Does the local community believe postnatal visits are
iS unnecessary unnecessary? Responses were dichotomized into No or Yes, with
the latter as the exposure variable.
Distance to postnatal | Defined as walking time (in minutes) from home to the closest PNC | Nominal
services center. This was made into a two-category variable: Less than 30
min or 30 min or higher, with the latter as the exposure category.
Access to motorized Mothers were asked to label difficulty getting motorized transport | Nominal
transport services service, including ambulance, from their home to nearest facility as
Simple/Not simple, with the latter as the exposure categorical
variable.
Decentralized Type of decentralized healthcare facilities visited was a three- | Nominal
healthcare facilities category variable: primary hospital, health center, and health post,
visited with the latter two considered the exposure variables.
Number of children Defined as the number of children a woman gave birth to which. | Nominal
Classified into three categories: fewer than 2, 2-3, and 4 children or
more; the latter two were the exposure variables.
ANC service Assessed from the report of mothers responding that they received | Nominal
ANC service or did not received ANC service, with the latter as the
exposure variable
Knowledge of Self-reported knowledge of complications during pregnancy, labor, | Nominal
complications during | and childbirth (e.g., bleeding, fever, prolonged labor, foul vaginal
pregnancy, labor, and | discharge, convulsion, vision problem, head ache) was
delivery dichotomized into Yes/No, with the latter as the exposure variable.
Woman generally do not visit if no problems arise.
Location of last | Place of last childbirth was dichotomized into two categories: health | Nominal
childbirth facility or home delivery, with latter considered the exposure
variable.
Method of last child A three-category variable: caesarean-section, instruments, and | Nominal

delivery

normal vaginal birth, with the latter two as the exposure variables.
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Table 5. 1. (Continued)

Variable Definition of variable Type of
variable
Experience of Self-reported as a three-category variable: 3 or more complications, | Nominal
postnatal 2-3 complications, or did not experience any postnatal
complications complications during last birth; the latter two were the exposure
variable. The assumption was that women would not visit a health
facility if they did not face any complications.
Knowledge of at least | Defined as knowledge of at least one complication that occurred to | Nominal
one postnatal | themselves; yes or no response, with the latter as the exposure
complication category.
Knowledge of the Response was yes or no, with the latter as the exposure variable. Nominal
recommended
number of PNC visits
Attending  monthly | Response was yes or no, with the latter as the exposure variable. Nominal
mothers meeting
Knowledge of Response was yes or no, with the latter as the exposure variable. Nominal
availability/provision
of PNC
HEW home visit Visit from an HEW during the first 3 days after delivery was | Nominal
reported as yes or no, with the latter as the exposure variable. HEWs
perform home visits to postnatal women, lending support or urging
them to seek postnatal services at a health facility if any problem
arises.
Woman’s perception | Mothers reported their perception of treatment as Good, Medium, | Nominal
of treatment by or Not Good,; the latter was the exposure category.
healthcare providers
Severe illness of | Assessed as a binary variable and dichotomized into Yes/No, with | Nominal
infant the latter considered the exposure variable. It is generally
recognized that women visit health centers if their infants have any
severe problem.

Statistical analysis

All the questionnaires were checked manually, coded and entered into EpiData version 3.1,
and exported to SPSS Version 24.0 (SPSS; IBM Corp; USA) for analysis. The data were

cleaned to check for errors and missed values and any error identified was corrected.
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Descriptive statistics were used to calculate the frequency distribution and proportions for
categorical variables. Pearson’s correlation was used to check multicollinearity among the
categorical covariates (Pallant, 2007); the correlation was 0.5, which was less than 0.7.
Therefore, there is no potential influential observation and no severe co-linearity among
predictor variables. Hence, all variables were retained (Pallant, 2007; Woya et al., 2018).

The bivariate logistic regression model was applied to assess the different risk factors
associated with women’s non-utilization of DHFs for postnatal care services. The logistic

regression model for a binary outcome variable (y = 1 or 0) is defined as follows:
In(zi) = Pr(Yi = 1) = f0 + p1xi, 1)

where x is the single covariate of the model, fs are the model parameters, and zi is the
probability of being not utilized (y = 1) for ith individual. For more than one covariate, the
model is defined as follows:

In(zi) = Pr (Yi = 1) = S0 + BIxLi + ... + Bk xki, )

where k is the number of covariates and the remaining terms are the same as defined above.
The odds ratio can be estimated by exp(fk). Variables with a p-value of < 0.2 were entered
into the multivariable model (Bursac et al., 2008; Kirkwood & Sterne, 2003). A p-value of <
0.05 was considered the cutoff point for statistical significance. The degree of association
between the dependent variable and the risk factors for non-utilization of DHFs for PNC was
assessed using Crude Odds Ratios (COR) and adjusted Odds ratios (AOR) with 95% CI. We
used before and after adjustment to ensure a reliable statistical estimate for a potential
confounding variable (McNamee, 2003). The Hosmer-Lemeshow test was used to compare
and rule out the goodness of fit of the final models (Hosmer & Lemeshow, 2000; Woya et al.,
2018).

Ethical considerations

The study was approved by the Wollega University Research Ethics Review Board
(WU99529-H1-3/2016), and a formal letter of permission to conduct the research was obtained
from the Oromia Regional Health Bureau. All study participants were informed that they had

the right to withdraw any time during the interview without giving any reason. Written consent
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in the form of a signature or a thumbprint was obtained from all participants or their legal

guardians.

Results

Postnatal women’s socioeconomic, cultural, and demographic characteristics

A total of 459 mothers were contacted and 454 were included in the study, making the response
rate 99.0%. Table 5.2 describes the background characteristics of the participants. The majority
of the respondents (56.0%) were in the age range of 20-34 years; 84.0% were married. Almost
half of the respondents belonged to the Oromo ethnic group and 57% were Christians. Almost
half of the women were illiterate. Forty-four percent reported they were housewives or had no
paid employment. Forty percent of the mothers reported monthly household income of about
1323 Ethiopian birr or less (equivalent to 49 $US or less) and 34.8% reported they were located
30 or more minutes away from the nearest local health facility. More than half of the mothers
reported they considered postnatal visits unnecessary culturally, and 29.5% said their postnatal
healthcare decisions were made by others, specifically their family members, relatives, or

neighbors.
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Table 5.2. Socioeconomic, cultural, and demographic backgrounds of participants (N = 454)

Variable Frequency (n) Percent (%)
Postnatal women’s age in years
19 or younger 127 28
20-34 255 56.2
35 or older 72 15.9
Postnatal women’s marital status
Married 381 83.9
Single/divorced/widowed 73 16.1
Postnatal women’s ethnicity
Oromo 222 48.9
Ambhara 144 31.7
Tigre 88 194
Postnatal women’s religion
Christian 260 57.3
Moslem 194 42.7
Postnatal women’s literacy
Literate 230 50.7
Iliterate 224 49.3
Postnatal women’s occupation
aNon-housewife 256 56.4
Housewife 198 43.6
Mean monthly household income
50 $US or more 273 60.1
Less than 50 $US 181 39.9
Distance to postnatal services
Less than 30 minutes 296 65.2
30 minutes or more 158 34.8
Access to motorized transport services
Simple 371 81.7
Not simple 83 18.3
Postnatal women’s residence
Urban 254 56
Rural 200 44.1
Local community believes postnatal visits are unnecessary
No 46 54.2
Yes 208 45.8
Autonomy of postnatal service decision
Self 320 70.5
®QOthers 134 29.5

‘Non-housewife activities include skilled employment, small business/service, and farming. "Others
include family members, relatives, neighbors, or traditional birth attendants. 1$US: United States
Dollars with the exchange value of 27 Ethiopian Birr (Nov. 2016).
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Reproductive history and knowledge of maternal health services

The data regarding participants’ reproductive and obstetric history and knowledge about
maternal health services use are given in Table 5. 3. Almost half (47.6%) of the participants
had a first-birth-order child, 65.0% received ANC service at least once from skilled health

personnel during the course of their pregnancy, and 56.6% delivered at a local health facility.

Fifty-three percent of the women had good knowledge of the obstetric complications
associated with pregnancy, delivery, and post-delivery; 48.0% reported they did not experience
any postnatal complications; 56.0% had knowledge of at least one postnatal complication;
62.0% knew the standard number of PNC visits; and 68.7% reported they never attended a
monthly pregnant-women’s meeting in their kebele. About three-fourths of the respondents
reported they knew of the availability/provision of PNC services at a local health facility. Two
hundred sixty-four (58.0%) of the postnatal women reported they were not visited by HEWs
during the first three days after delivery. Furthermore, look at Figure 5.1. below depicted PNC

utilization status and distribution by study areas.
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Figure 5.1 Postnatal care (PNC) utilization status and distribution by study sites.
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Table 5. 3. Reproductive characteristics and knowledge of maternal healthcare

services of participants (N = 454)

Variable Frequency (n) Percent (%)
Number of children born
Fewer than 2 216 47.6
2-3 149 32.8
4 or more 89 19.6
ANC service
Received 294 64.9
Not received 160 35.2
Location of last childbirth
Health institution 257 56.6
Home 197 43.4
Knowledge of pregnancy, labor, and delivery complications
Yes 241 53.1
No 213 46.2
Method of last child delivery
Caesarean 39 8.6
Using instruments 61 13.4
Normal vaginal delivery 354 79.0
Experience of postnatal complications
3 or more 101 22.3
1-2 134 29.5
No complications 219 48.2
Knowledge of at least one postnatal complication
Yes 254 55.9
No 200 44.1
Knowledge of the recommended number of PNC visits
Yes 280 61.7
No 174 38.3
Knowledge of the availability/provision of PNC
Yes 335 73.8
No 119 26.2
Attended monthly women meetings
Yes 142 31.3
No 312 68.7
HEWSs home visit during the first 3 days after delivery
Yes 190 41.9
No 264 58.2
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Table 5.3. (Continued)

Variable \ Frequency (n) Percent (%)
Perception of treatment by healthcare providers
Good 105 23.1
Medium 233 51.3
Not Good 116 25.6
Severe infant illness during postnatal period
Yes 246 54.2
No 208 45.8

Service utilization by DHF type and kebele

The proportion of women who did not use any PNC services was 55.7%, and the proportion
of those who had at least one PNC visit was 44.3%. Ninety percent of the women made fewer
than four PNC visits; only 10.0% made the recommended number of four PNC visits during
the postnatal period (Table 5. 4). Among the total PNC attendants, 9.5% received postnatal
services from a hospital/clinic, 55.0% from a health center, and 35.3% from a health post.
Smaller proportions of women in Ejere (17%) and Angar (16%) kebeles utilized postnatal
services at health facilities than in Ayana (37%) and Lalistu (29.5%) kebeles.

Table 5. 4. Participants’ utilization of postnatal services by kebele and number of
visits (N = 454).

Variable Frequency (n) Percentage (%)
PNC use by kebele with a decentralized primary healthcare facility
Ayana 75 37.3
Ejere 34 16.9
Angar 32 15.9
Lalistu 60 29.9
Number of visits for postnatal care
1 119 59.2
2 38 18.9
3 24 11.9
4 or more 20 10.0
No visit 253 55.7
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Among the 201 PNC attendants, 9.5% received postnatal services from a hospital/clinic, 55.0%

from a health center, and 35.3% from a health post (Figure 5. 2).

Primary
spital

Health
center
55%

Figure.5. 2. Distribution of PNC utilization by decentralized maternal health
facilities visited (n = 201).

Risk factors for women’s non-utilization of DHFs for PNC

Table 5. 5 and Table 5.6 shows the unadjusted and adjusted odds ratios for the risk factors
associated with non-utilization of DHFs for PNC visits. The adjusted logistic regression
analysis showed that eight risk factors were significantly associated with non-utilization of
DHFs for PNC services: location of DHFs in outer rural kebeles, older age, no ANC visit, no
experience of postnatal complications, no knowledge of postnatal complications, no
knowledge of availability and provision of postnatal care at a local facility, lack of knowledge
of recommended number of PNC visits, and no home visits by HEWs to lend support to
postnatal women. The odds of not utilizing postnatal care were significantly lower in Ayana
than in the other three kebeles. The postnatal women who lived in outer rural areas in which
DHFs were located, specifically Angar (AOR = 12.4; 95% CI: 5.1, 30.2), Laistu (AOR = 12.0;
95% CI: 4.9, 28.9), and Ejere (AOR =7.8; 95% CI: 3.2, 18.9), were more likely not to utilize
PNC services compared to women in Ayana Kebele. Among the other socio-demographic
determinant risk factors, maternal age was significantly associated with non-utilization of
PNC. Women age 20-34 years (AOR = 2.1; 95% CI: 1.1, 3.6) and 35 years or older (AOR =
3.4; 95% CI: 1.4, 8.3) tended not to utilize PNC visits during their postnatal course compared
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to younger women (age 15-19 years). Non-utilization of PNC services was significantly higher
among women who did not receive antenatal care during this pregnancy (AOR = 2.0; 95% CI:
1.1, 3.7). See Table 5.5.

Table 5. 5. Socio-economic and demographic risk factors for women’s non-utilization of
DHFs for PNC services in Gida Ayana Woreda, rural western Ethiopia (N = 454).

Postnatal care service
Variable Non-users Users UOR(95% CI) | AOR(95% CI)*
n(%) n(%)
Kebele in which decentralized health facilities were located
Ayana 19(20.2) 75(79.8) 1
Ejere 43(55.8) 34(44.2) 4.9(2.5-9.8) 7.8(3.2-18.9)**
Lalistu 91(74.0) 32(26.0) 11.2(5.8-21.3) | 12.0(4.9-28.9)**
Angar 100(62.5) 60(37.5) 6.5(3.6-11.9) | 12.4(5.1-30.2)**
Postnatal women’s age (in years)
Less than 20 56(44.1) 71(55.9) 1 1
20-34 149(58.4) 106(41.6) 1.7(1.1-2.7)* 2.1 (1.1-3.6)*
35 or higher 48(66.7) 24(33.3) 2.5(1.3-4.6)* 3.4 (1.4-8.3)*
Postnatal maternal marital status
Married 214(56.2) 167(43.8) 1
Single/divorced/widowed 39(53.4) 34(46.6) 0.8(0.5-1.4)
Postnatal women’s literacy
Literate 111(48.3) 119(51.7) 1 1
literate 142(63.4) 82(36.6) 1.8(1.2-2.7)* 1.3(0.7-2.2)
Postnatal women’s occupation
®Non-housewife 130(50.8) 126(49.2) 1 1
Housewife 123(62.1) 75(37.9) 1.5(1.1-2.3)* 1.0(0.6-1.7)
Mean monthly household income
50 $US or more 141(141) 132(48.4) 1 1
Less than 50 $US 112(61.9) 69(38.1) 1.5(1.1-2.2)* 1.4(0.8-2.3)
Autonomy of postnatal service decision
Self 174(54.4) 146(45.6) 1 1
°Others 79(59.0) 55(41.0) 1.2(0.8-1.8)*** 1.1(0.6-1.9)
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Table 5.5. (Continued)

Postnatal care service

Variable Non-users Users UOR(95% CI) | AOR(95% CI)*
n(%) n(%)
Local community’s cultural beliefs that PNC is unnecessary
No 152(61.8) 94(38.2) 1 1
Yes 101(48.6) 107(51.4) 0.5(0.4-0.8) 0.8(0.4-1.3)
Distance to postnatal services
Less than 30 minutes 154(52.0) 142(48.0) 1 1
30 or more minutes 99(62.7) 59(37.3) 1.5(1.1-2.2)* 1.2(0.6-2.2)
Access to motorized transport services
Simple 210(56.6) 161(43.4) 1
Not simple 43(51.8) 40(48.2) 1.2(0.7-1.9)
Availability/type of decentralized healthcare facilities visited
Primary hospital 17(47.2) 19(52.8) 1
Health center 96(46.4) 111(53.6) 0.5(0.2-1.1)
Health post 140(66.4) 71(33.6) 0.4(0.2-1.0)

4Adjusted risk of the following independent variables: administrative kebeles in which
decentralized facilities were located, postnatal woman’s age at her last birthday (years),
postnatal woman'’s literacy, postnatal woman’s occupation, mean monthly household income
(3USD), autonomy of postnatal service decision, and local community’s cultural beliefs,
distance to postnatal service (minutes)

YNon-housewife activities include skilled employment, small business/service, and farming.
‘Others includes family members, relatives, neighbors, or traditional birth attendants. $US:
United States Dollars with the exchange value of 27 Ethiopian Birr (Nov. 2016). 1: indicates
the reference variable. *p < 0.05; **p < 0.001; ***p < 0.3. UOR: unadjusted odds ratio.
AOR: adjusted odds ratio.

Among the reproductive history and knowledge of maternal service-related determinant risk
factors, women who did not experience any postnatal complications (AOR = 3.3, 95% ClI:
1.7-6.4) were more likely to not utilize PNC services than their counterparts who had
experienced at least one complication (Table 5.6). No knowledge of postnatal complications
(AOR = 2.0; 95% CI:1.2, 3.3), no knowledge of the recommended number of PNC visits

135



(AOR =2.7; 95% CI: 1.5-4.7), no knowledge of the availability/provision of PNC services
in a local facility (AOR = 3.2, 95% CI: 1.7-5.9), and no home visits by an HEW (AOR = 2.5;
95% CI:1.5-4.2) were also significantly associated with non-utilization of PNC

Table 5.6. Reproductive history and knowledge of maternal health services related risk

factors for non-utilization of DHFs for PNC, rural western Ethiopia (N = 454).

Postnatal care service
Variable Non-users Users UOR(95% Cl) | AOR(95% CI)?
n(%) n(%)
Number of children woman had
Fewer than 2 128(59.3) 88(40.7) 1 1
2-3 71(47.7) 78(52.3) 0.6(0.4-0.9) 0.7(0.3-1.2)
4 or more 54(60.7) 35(39.3) 1.0(0.6-1.7) 0.8(0.3-1.6)
ANC service
Received 143(48.6) 151(51.4) |1 1
Not received 110(68.8) 50(31.2) 2.3(1.5-3.4)** | 2.0(1.1-3.7)*
Knowledge of complications during pregnancy, labor, and delivery
Yes 133(55.2) 108(44.8) |1
No 120(56.3) 93(43.7) 1.0(0.7-1.5)
Location of last childbirth
Health institution 134(52.1) 123(47.9) |1 1
Home 119(60.4) 78(39.6) 1.4(0.9-2.0)*** | 0.5(0.2-1.9)
Method of last child delivery
Caesarean-section 15(38.5) 24(61.5) 1 1
Instruments 28(45.9) 33(54.1) 1.3(0.5-3.0) 1.9(0.6-6.2)
Normal vaginal birth | 210(59.3) 144(40.7) 2.3(1.1-4.6)* 2.6(0.9-7.6)
Experience of postnatal complications
3 or more
complications 53(52.5) 48(47.5) 1 1
1-2 complications 50(37.3) 84(62.7) 0.5(0.3-0.9)* 0.7(0.4-1.5)
No complications 150(68.5) 69(31.5) 1.9(1.2-3.1)* 3.3(1.7-6.4)**
Knowledge of at least one postnatal complication
Yes 121(47.6) 133(52.4) |1 1
No 132(66.0) 68(34.0) 2.1(1.4-3.1)** | 2.0(1.2-3.3)*
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Table 5.5. (Continued)

Postnatal care service

Variable Non-users Users UOR(95% Cl) | AOR(95% CI)?
n(%) n(%)

Knowledge of the recommended number of PNC visits

Yes 133(47.5) 147(525) |1 1

No 120(69.0) 54((31.0) 2.4(1.6-3.6)** | 2.7(1.5-4.7)**
Attending monthly women meeting

Yes 72(50.7) 70(49.3) 1 1

No 181(58.0) 131(42.0) | 1.3(0.9-2.0)*** | 0.9(0.5-1.5)
Knowledge of the availability/provision of PNC services

Yes 157(46.9) 178(53.1) |1 1

No 96(80.7) 23(19.3) 4.7(2.8-7.8)** | 3.2(1.7-5.9)**
HEW home visit during the first 3 days after delivery

Yes 82(43.2) 108(56.8) |1 1

No 171(64.8) 93(35.2) 2.4(1.6-3.5)** | 2.5(1.5-4.2)**
Women'’s perception of treatment by healthcare providers

Good 65(61.9) 40(38.1) 1
Medium 122(52.4) 111(47.6) | 0.6(0.4-1.1)
Not Good 66(56.9) 50(43.1) 0.8(0.4-1.3)

Severe illness of infant during postnatal period

Yes 138(56.1) 108(43.9) |1

No 115(55.3) 93(44.7) 0.9(0.6-1.4)

aAdjusted risk of the following independent variables: number of children, ANC service,

attending monthly mothers’ meeting, knowledge of the availability/provision of postnatal
service, HEW home visit, knowledge of at least one postnatal complication, knowledge of

recommended number of postnatal visits, experience of postnatal complications, location of

last childbirth, method of last child delivery. 1: indicates the reference variable. *p < 0.05;
**p < 0.001; ***p < 0.3. UOR: unadjusted odds ratio. AOR: adjusted odds ratio.

Goodness of fit of the model

The -2log likelihood statistic was 623.409. The statistic for the model that had only an intercept
was -2LLo = 426.175. The inclusion of the parameters reduced the -2log likelihood statistic
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by 218.258, which is reflected in the model chi-square for the Omnibus Test and the P-value
less than 0.05. Hence, an Omnibus Test showed the fit is adequate. This means that at least one
of the predictors is significantly related to the response variable. Pseudo R-square statistics,
the Cox & Snell R-Square and the Nagelkerke R-Square, ranges from 38.3% to 51.1%,
indicating the explanatory variable was useful in predicting women’s non-utilization of PNC
in the study area. The Hosmer-Lemeshow goodness of fit test statistic was not significant in
this study, p = 0.806 > 0.05, suggesting that the model fits the data well. Multicollinearity in
the final model was detected by examining the standard error for the coefficients. Standard
errors larger than 2.0 indicate problems of multicollinearity among the independent variables
(Shrestha & Shrestha, 2011). In this study the values were less than 2.0, demonstrating the
absence of multicollinearity in the developed model.

Discussion

This study investigated women’s non-utilization of DHFs for PNC services in a rural area in
western Ethiopia. In Gida Ayana Woreda, the main factors that pose risks for non-utilization
of PNC services at the micro level were the remote rural administrative kebeles in which
decentralized health facilities were located, older age, absence of visits to ANC service,
absence of postnatal complications, lack of knowledge of postnatal complications, lack of
knowledge of the standard number of PNC visits recommended, lack of knowledge of the
availability and provision of PNC services at local health facilities, and failure of HEWSs to
make home visits within three days of delivery. In the study area, 55.7% of the study population

did not receive postnatal care services.

Recent studies in other countries found variations in the geographical location of the homes of
mothers to be a potential and actual risk factor in non-utilization of maternal health services
(Somefun & Ibisomi, 2016; Titaley et al., 2009) a finding corroborated by our study. Our study
also demonstrated that significant variations in the utilization of postnatal care services across
kebeles in which decentralized primary healthcare facilities were located persisted after
adjusting for covariates. Rural study populations in the outer kebeles, namely Ejere, Lalistu,
and Angar administrative areas, remained highly disadvantaged with higher odds of not

utilizing PNC services compared to women in Ayana Kebele. Several studies suggested that
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non-utilization of PNC services, especially among rural women, may be attributed to the lack
of these services or difficulty accessing them due to poor infrastructure in some rural locations
(Somefun & Ibisomi, 2016; USAID, 2007).

Another significant finding concerns the age of study participants in rural western Ethiopia.
Our study revealed that non-utilization of maternal PNC services was 2.1 and 3.4 times higher
among women aged 20-34 years and 35 years or older, respectively, compared with postnatal
women aged 19 years or younger. Studies in rural Indonesia, rural Nigeria, and rural South
Sudan reported that age affects maternal healthcare utilization behavior of reproductive-age
women (Somefun & Ibisomi, 2016; Mugo et al., 2015;Titaley et al., 2009). A study conducted
elsewere noted that age of postnatal mothers at childbirth significantly affected non-utilization
of postnatal care services (Somefun & Ibisomi, 2016). Several studies in rural areas of low-
and middle-income countries reported that older and experienced postnatal mothers used post-
delivery services less frequently than mothers who were younger at the birth of their children
(Bhutta et al., 2014; Sines et al., 2007; Titaley et al., 2009; Titaley et al., 2010).

In rural western Ethiopia, non-utilization of PNC services was significantly associated with
non-utilization of ANC clinics during the pregnancy of the mother’s last birth. Our study found
the odds of non-utilization of PNC services were higher among women who had never visited
health facilities for ANC services than among those who had, corroborating the findings of
other studies (Gu et al., 2018; Harvey et al., 2004; Kikuchi et al., 2018; Limenih et al., 2016;
Somefun & Ibisomi, 2016). Similarly, recent demographic health surveys across African
countries indicate that rural postnatal residents who were ANC non-users had higher odds of

not receiving postnatal services (Djellouli et al., 2017).

Furthermore, our study revealed that women who had experienced postnatal complications
after their last birth were much more likely to visit a reproductive health facility for PNC
services than those who had not encountered any complications. Several other studies reported
that non-utilization of PNC services was significantly higher among mothers who did not face
any postnatal complications (Abebo & Tesfaye, 2018; Angore et al., 2018; Somefun & Ibisomi,
2016). Studies carried out elsewhere found that absence of postnatal complications cannot
protect against either actual or potential postnatal morbidity and maternal deaths (Abebo &
Tesfaye, 2018; Angore et al., 2018; Gu et al., 2018; Limenih et al., 2016).
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In rural western Ethiopia, non-utilization of postnatal care services was consistently higher
among mothers who had no knowledge of at least one postnatal-related complication than
among their counterparts who knew about post-delivery complications. Mothers who were not
aware of at least one maternal complication that can occur during the postnatal period were 2.0
times less likely to use postnatal care services than mothers who were aware of the potential
for complications. This finding is consistent with those of other studies (Khanal et al., 2014;
Mohan et al., 2015; Mugo et al., 2015; Sacks, 2016; USAID, 2007, USAID, 2015).

We also found non-utilization of PNC services higher among women who reportedly were not
aware of the recommended number of PNC visits. Mothers who did not know the
recommended number of PNC visits were 2.7 times less likely to utilize PNC services than
mothers who knew this information. This may be explained by the role of knowledge in
increasing awareness of basic health services and health risks, leading to improved health-
seeking behavior. This finding is in agreement with results from various developing countries
(Bhutta et al, 2014; Gu et al., 2018; Harvey et al., 2004; Mann, 2013; Mohan et al., 2015) and
from other studies in rural Ethiopia (Abebo & Tesfaye, 2018; Amare et al., 2018; Angore et
al., 2018).

The multivariable logistic regression analysis showed that lack of awareness of the
availability/provision of PNC services in a local facility was a major factor in the women’s
non-utilization of postnatal care service. Woman who had no information about their local
health facilities missed the opportunity to be informed about types, benefits, and availability
of PNC services. The provision of services alone, without the communication of that provision,
especially among rural residents, did not improve PNC services-seeking behavior of the study
participants. This result corroborates the results of several other similar studies (Abebo &
Tesfaye, 2018; Angore et al., 2018; Kikuchi et al., 2018).

The absence of home visits and counseling in remote rural kebeles to urge mothers to obtain
PNC from decentralized health facilities was another significant factor in non-utilization of
these services. The odds of not receiving postnatal care were 2.5 times higher among women
who were not visited by a health extension worker than among women who were visited within
three days of delivery. This result is consistent with research in three rural districts of Indonesia

that found that the lack of visits by facility providers led to rural women’s non-utilization of
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postnatal care (Titaley et al., 2010). The odds of receiving post-delivery care in India were 1.4
times higher among women visited by skilled professionals than among mothers who were not
visited (Singh et al., 2012) low knowledge and inadequate visits or counseling sessions at home
for postnatal mothers were risk factors in non-utilization of PNC services. Similar studies in
rural India and Indonesia found home visits by health personnel to be essential not only for
utilization of maternal healthcare services among rural populations (Singh et al., 2012; Titaley
et al., 2010) but also for quality postnatal care content (Alexandrou et al., 2018; Amare et al.,
2018; Sacks, 2016).

The cross-sectional design of this study measured exposure and outcome simultaneously. The
determination of causal relationships between the proposed predictors and the outcomes of
interest would have been strengthened with longitudinal information. Moreover, the long recall
period may have introduced information bias. The confidence intervals were, however, too
wide to consider administrative decentralization entity in particular as an important predictor
of non-utilization of DHFs for PNC in this case. Hence, a larger sample size may prove helpful
in subsequent studies. Despite its limitations, this study sheds light on overlooked risk factors

associated with non-utilization of a decentralized healthcare service system for postnatal care.

Conclusion

This study demonstrates that the utilization of PNC in Gida Ayana Woreda is still low. The
identified risk factors for non-utilization need to be considered by health planners and
administrators in expanding the maternal healthcare program in Gida Ayana and in other
woredas in western Ethiopia. Improvements must include the strengthening of PNC and ANC
services, especially in outlying kebeles, to bolster their referral capacity and ensure HEWSs
provide women with adequate counseling during home visits after delivery about the need for
and the availability of postnatal care. Further spatial and temporal studies are required to
examine distance and time barriers to ANC and PNC accessibility and utilization at the

household level.
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Chapter 6. Spatial accessibility of primary healthcare facilities in Gida Ayana Woreda,

rural western Ethiopia: GIS Based Modeling

Abstract

Background: Access to healthcare services has an essential role in promoting health coverage
and quality of life. Knowing where distribution of health facilities and how much of the
population is covered by the existing healthcare network is important information that can be
determined with Geographical Information Systems (GIS) and Quantum Geographical
Information Systems (QGIS) tools and used in effective healthcare planning. The aim of this
chapter is to measure the spatial accessibility (SA) of households to existing DHFs, and to
estimate the number of persons served by the health network in selected kebeles in Gida Ayana
Woreda.

Methods: The study population was 459 households in two urban and two rural kebeles were
randomly selected from the 28 kebeles in Gida Ayana Woreda and studied for accessibility to
health care service utilization. All seven existing primary health facilities located in these
randomly selected four kebeles were purposively selected in this study. All household samples
and health facilities were geopositioned to record the x-y coordinates using the Garmin® H72
Global Positioning System (GPS) handheld device. All footpaths were systematically
digitized. The shortest path identification was done using Network analysis extension in the
ArcGIS software Version 10.3. The walking time on footpaths to nearest health facility was
measured using Tobler's Hiking Function plugin of the Quantum Geographic Information
System (QGIS) software Version 3.6. A 12.5 m resolution Digital Elevation Model (DEM)
dataset was also downloaded to obtain slope information in the travel time calculation. The
Euclidian distance was measured using the Near function of the ArcGIS software.

Results: The findings from this study highlight accessibility problems in the walking scenario,
in which 44.0 % of households in rural areas were considered to be underserved (> 60 minutes).
All households in Ayana and Angar towns, by contrast, had greatest coverage of primary health
care centers. Furthermore, the mean walking time to the closest DHFs in rural areas was 62.4

minutes with average Euclidian and footpath distances of 3183.45m, and 4294.1m,
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respectively. For the urban households, the mean walking time was 11.44 minutes, and the

footpath length and Euclidian distances were 835.4 m and 597.2m, respectively.

Conclusions: This study determined travel distance and time from the residences of maternal
women to the nearest health facilities in in four kebeles in Gida Ayana Woreda. The majority
of these women are living in the more rural areas in the walking scenario. The mapped outputs
may have policy implications and can be used for future decision-making processes and
analyses. Policies and programs that improve access in the more remote areas through, for
example, further extending decentralization of health services through the construction of
additional primary care facilities or reducing travel times through increased access to
motorized transport, may result in substantial increases in the coverage rates of healthcare

services.

Keywords: Spatial accessibility, decentralization, service area, Ayana, geographic

information system, Ethiopia

Introduction

WHO defines universal access regardless of where the people live or work (WHO, 1978)
towards the goal of health for all (WHO, 1981). Equally, universal coverage (UN, 2012) is a
pillar issue of sustainable development and global security. Therefore, public health goods
should be equally available and accessible (Campbell et al., 2013). Several studies in LMICs,
including Ethiopia, identified the strong relationship between distance to health facilities,
service utilization and mortality and morbidity outcomes (Karra et al., 2016; Nesbitt et al.,
2014). It has also been investigated that in public health service delivery of LMIC countries,
there is a direct relationship between the distance households travel to get service and the
reduction of illness and suffering (Nesbitt et al., 2014; Danjuma, 2015; Karra et al., 2016).
Patients incline to use the existing facilities more if they are located closer to them than
otherwise (Levesque & Harris, 2013; Mizen, 2015).

The results of reviews and a meta-analysis across 21 LMICs further confirm the empirical
relationship between facility distance and health service utilization (Karra et al., 2016; Nesbitt
et al., 2014; Vadrevu & Kanjilal, 2016). These studies reported that reducing physical travel

distance to primary health facilities increased service utilization among local households and,
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more significantly, improved maternal and neonatal health outcome. Physical distance has
significant impacts on the utilization of health facilities in rural areas in Africa (Penchansky,
1981; Stock, 1983).

Various geo-spatial studies employed a number of advanced methodological approaches,
including gravity techniques, to measure actual waking and travel time distances between
patients and the nearest public health institutions, (Luis & Cabral, 2016; Langford, 2006).
However, the most common models used to measure distance in accessibility studies are still
the travel time along road networks and Euclidean measurements (Luis & Cabral, 2016).
Euclidean distance examines the distance between places based on straight-line distance
(ESRI, 2016), which does not consider physical barriers like water bodies, mountains, and land
use patterns to movements (Boscoe, 2013; Noor et al, 2010). The travel distance along road
networks is the most appropriate estimation of physical travel path to reach the destination

service center (Kadobera et al., 2012).

When travel time and walking distance along road networks are used, accessibility tends to be
greater in areas that have a higher density of good road infrastructural links and health services
(Mwasi, 2010; Kloos et al., 1990). The WHO recommends the use of travel time models rather
than distance to examine the effect of SA on healthcare services utilization (Huerta & Kallestal,
2012). This type of accessibility measurement takes into account the type of roads and the
means of transport (Huerta & Kallestal, 2012). One study considers 30 minutes walking time
to be a convenient distance for people to travel to medical care (Roovali & Kiivet, 2006), and
other investigators categorize people travelling more than 45 minutes to live in underserved
areas, although most studies set 1 hour as an adequate standard cut-off point, which agrees
with the opinion of ambulance drivers (Kara, 2013). World Bank (2001) also suggests a 1-hour
cut-off point for reasonable spatial access. These measures assume that people always use the
nearest health services, with little regard for patients' actual use patterns (Gething et al., 2004;
Guagliardo, 2004).

This study focuses on primary health care. It is argued that a lack of health facilities close to
people is a major obstacle to reaching health facilities and can inhibit access (Graham et al.,
2010). Long travel times over great distances can prevent patients from visiting healthcare
facilities (Awoyemi & Obayelu, 2011).
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The issue of distance and time barriers to healthcare services have not been well documented
in Ethiopia; usually, distance has been examined as a nominal binary variable as yes, a factor
or no, not a factor kind of analysis (Okwaraji et al., 2012), and there are no accessibility maps
showing how far or close the communities are to the health facilities in the country. Moreover,
there has been few systematic attempts to analyze the effects of distance barriers to healthcare
in Ethiopia (Kloos, 1990). This study seeks to fill this knowledge gap by measuring
geographical accessibility to DHFs in Gida Ayana Woreda, Ethiopia. We calculate the spatial
coverage of the existing primary health care facility network using three scenarios: walking
time, shortest path footpath length and Euclidean distances. We also estimate the number of
people lying within and outside 60 minutes travel time from pubic primary health services

system to understand the degree of accessibility of the households to the health network.

Having adequate insight on SA to healthcare services in a given area allows decision makers
to understand the impacts of opening, closing, or modifying the services offered by existing
facilities (Delamater et al., 2012). The use of Geographic Information System (GIS) and
Quantum Geographic Information System (QGIS) in public health has grown rapidly due to
the availability of various information technologies and softwares and is currently being
considered useful in the identification and control of health problems in different geographical
areas and communities (Fradelos et al., 2014). A considerable number of studies investigated
measures of access to healthcare services as a result of the availability of GIS and QGIS in
health organizations and the increasing availability of spatially disaggregate data (Higgs.,
2004).

Methods and Materials

Study design and period

A household-based cross-sectional study was carried out in Gida Ayana Woreda (District) to
determine the distance between the residences of maternal cases and the nearest health care

services. The data were collected from November 2016 to January 2017.
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Setting

The study was conducted in Gida Ayana Woreda, western Ethiopia. Gida Ayana Woreda
consists of seven urban and 21 rural kebeles, the smallest administrative unit in Ethiopia. The
population in this woreda is currently more than 140,000, mostly of the Oromo ethnic group
(CSA, 2013; ORS, 2015). The main economic activities of the people are subsistence farming
and trading. Livestock also are commonly kept in the woreda (ORS, 2015). There are few
roads in this part of western Ethiopia. Off-road motorized transport is not viable in most areas
due to poor intervention of local governments and because of the difficult terrain (CSA, 2013;
ORS, 2015). The main form of travel is walking and people live in distant, mostly mountainous
regions characterized by a poor road network. The woreda health care system comprises 1
primary hospital, 5 health center and 28 health posts and one satellite in each kebele (ORS,
2015). The health system offers basic care such as promotive, preventive and curative services
(FMoH, 2015).
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Study population and sampling

The study population was 459 households randomly selected and studied by the researchers
for women's maternal health care service utilization in four kebeles, namely Ayana, Angar,
Ejere and Lalistu (see Figure 6.1 above). Seven primary health facilities found in the study

kebeles were also purposively considered in this spatial accessibility analysis.

Data collection.

The locational points (x-y coordinates) of the 459 households in 2 urban and 2 rural kebeles
were recorded using Geographical Positioning System (GPS) by experienced technicians. The
Garmin® H72 GPS handheld device was used to collect all the geo-referenced data. The
locations of 7 primary health care units (1 primary hospital, 2 health centers and 4 health posts)
were also recorded on GPS devices by the same data collectors. See the detailed methodologies

of data collection and analyses in the next section.
Use of the distance estimation approach

Among the many types of distance estimation techniques, the actual distance approach was
preferred to estimate the geographical accessibility of the sample households for health care
facilities. This was done in consideration of the traveling pattern of the sample population and

the accessibility of transportation means as determined by a preliminary field survey.

During preliminary observations, walking was found to be the most commonly used means of
transportation in the study area. The reason for this varies for the rural and urban area sample
households. In the rural areas, walking is the most common means of transportation as paved
roads rarely exists in the villages and most of the homesteads are far from the existing roads.
In areas where there are some paved roads, transportation services are rarely available, which
force individuals to travel on foot. In the urban areas, walking is the most preferred
transportation means despite the availability of a well-connected road network in all the urban
spaces because few households own a personal vehicle or can afford to pay for motorized
transport. Public transportation is restricted to the main highway crossing the towns but is
relatively seldom used. The health facilities in the urban areas were estimated to be accessible
for the majority of residents in less than a 30-minute walking time (Tolera et al., 2020).
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It is for these reasons that walking is the most common means of transportation in both the
urban and rural areas. The decision to use the walking distance approach of accessibility
measurement method is arising from this reason. Following this, an attempt was made to
understand the walking pattern of individuals in the study area while moving from place to
place. Both in the urban and rural areas, individuals traveling habit is patterned by a network
of walking paths. In the urban areas, walking is through the formal roads paved by the
municipality offices, and for this study it is assumed that the urban residents use the shortest
roads to reach to the closest health facility from their homes. In the rural areas, it is assumed
that individuals travel on paved footpaths rather than on unpaved paths (covered with different
land cover classes), although this may be necessary because not all households are connected

to paved paths.

From these observations, the following assumptions were made and employed in the process

of geographical accessibility measurement:

Walking is the most commonly used means of transportation in the study area and individuals
travel on foot to go to health facilities.

Individuals follow mostly paved footpaths rather than walking randomly through the
landscape.

Individuals know and employ the shortest foot path while traveling to the closest health facility.
Individuals choose to use the closest health facility to obtain health services because multiple
viable options are rarely available for most of the households.

GIS data base construction process

Once all the required preliminary information was gathered in the aforementioned ways, we
tried to construct a GIS data base that shows the individual movement patterns in the study
area and to identify the specific foot path each target household travels to reach to the closest
health facility. The approach of data base construction varied for the urban and rural areas as
traveling paths appear to be different in the two places. In the urban areas, all the paved roads
were digitized from the Google Earth platform, the pattern of which could easily be recognized.

In the rural areas, footpath tracking was done through a combination of different data collection
approaches. During the household survey, the data collectors were asked to travel only on the

paved footpaths while going to the households so that they could track the footpath line they
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travelled using the GPS they were equipped with. They also recorded their footpath tracks
whenever they moved across the villages for activities other than data collection. In addition,
attempts were made to track all visible footpaths using a field-based mapping process by
sketching the recognizable footpaths on the top of a printed google earth image of the study
area. The field mapping task was done through traveling on foot and covered most parts of the

study area.

Following this, the footpath network of the rural areas was digitized on the google earth
software using a combination of the footpath dataset and the field-based sketch map. Other
footpaths that were untracked by the data collectors were incorporated from the google earth
images as recognized through visual image interpretation. The final product of this analysis is
a footpath dataset that the individual households use in their movements. Once the road
networks were digitized; the next step was to identify the footpath individuals chose. It is
assumed that individuals know the shortest path and prefer to travel on the shortest paths to the
closest health station. The shortest path identification process was done using the closest
facility option of the Network Analysis Extension in the ArcGIS software, considering the
health service location as ‘facilities’ and the household locations as ‘incidents’. This analysis
yields the shortest path line dataset of all the target households and the footpath distance (in

meters) that they are expected to travel for accessing the closest health facilities.

Next, the duration of travel to the closest health facility was measured using Tobler's Hiking
Function plugin of the QGIS software: This function determines travel time as a function of
slope steepness considering travel time as a reciprocal of slope steepness (Tobler, 1993). A

12.5 m resolution DEM dataset (downloaded from https://search.asf.alaska.edu/) was used as

an input data source to derive slope information in the travel time calculation. The Tobler's
Hiking Function yields a closer estimation to the actual value than a constant traveling speed

measurement technique (Kondo & Seino, 2008).

In addition to the shortest footpath length and Tobler traveling time, Euclidian distances
between the location of the sample households and the closest health facilities were measured
using the Near function of the ArcGIS software so that it could be used as an additional

accessibility measure.
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Table 6.1. Sources and data capturing techniques

Data types

Data sources/ analysis techniques

Geographic location of households

and health facilities

GPS survey during the household survey

Main road lines across the villages

Google earth platform

Footpaths in the villages

GPS track of the data collectors during the
household survey

Field sketch map

Google earth platform

Digital Elevation data

Downloaded from (https://search.asf.alaska.edu/)

Shortest footpath length (between

households and health facilities)

ArcGIS Network analysis tool

Travel time across the shortest path

Tobler's Hiking Function plugin of the QGIS

software

Euclidian distance (between

households and the nearest health

facilities)

ArcGIS ‘Near’ function

Results and discussions

Descriptive statistics of walking time and distance

A total of 459 household were georeferenced in the spatial assessment of households accessing

the closest health facility. However, the response rate was 98.4% due to the missing of x-y

coordinates for 7 households as a result of GPS utilization errors among data collectors during

field recording. Of the total geo-positioned households, more than half (56.2%) were urban

households while the remaining proportion (43.8%) were rural households. More than half

(56.1%) of rural households lived within 1-hour walking travel time from the health facilities

and 43.9 % of them lived more than 1 hour away from the closest facilities, living within the

underserved region (> 60 minutes). See Table 6. 4 and Figures 6.3. A and 6.3. B. Likewise, all
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of the urban households lived within 1-hour walking travel time and none lived more than 1

hour away from closest health facilities (Table 6.3, Figures 6.2. A and 6.2. B).
Mean walking time, footpath length and Euclidian distance

The result of the spatial analysis shows that the average walking time of rural households for
accessing the closest health facility is about 62.4 minutes, with the average Euclidian and
footpath distance of 3183.45 minutes, and 4294.1m, respectively. For the urban households,
the average walking time was11.44 minutes, and the footpath length and Euclidian distances
were 835.39m and 597.2 minutes, respectively. See Table 6. 2 below.

Table 6. 2. Descriptive statistics of geographical accessibility of the sample

households to health facilities

Location Mean Footpath Length | Mean walking time | Mean Euclidian
(m)° (min)? distance (min)

Rural 4294.14 62.42 3183.45

Urban 835.39 11.44 597.29

qminutes, Pmeters

Traveling distance to the closest health facility in urban area

The highest proportion of the urban households (54%) travel an average distance ranging
between 5 and 15 minutes. The frequency decreases as travel time increases and there are only
2% of the households travelling for more than 45 minutes (Table 6. 3 and Figure 6.2. A & B).
In this analysis we used 60 minutes as the maximum travel time or a threshold to distinguish
between served and underserved areas (Bagheri et al., 2005; Huerta & Kallestal, 2012).
Accordingly, all sample households in Ayana and Angar urban kebeles lie within the served
region. Households in Ayana Town have easy access to three types of health care units: primary
hospital, health center and health post (Figure 6.2. B) while households from Angar Town have
access to at least two types of primary health care facilities, namely a health center and health
post (Figure 6.2. A). Overall, the analysis concluded that there were no households within the

underserved region (> 60 minutes) in urban kebeles in our research area.
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Table 6.3. Frequency of the urban area sample households by traveling distance to
reach the closest health facility (N=254)

Traveling Time (min)? Number (n) Percent (%)
<5 61 24
5-15 136 54
15-25 36 14
25-35 7 3
35-45 8 3
>45 6 2
Total 254 100.00
4minutes

Traveling distance to reach to the closest health facility in rural areas

The majority of the rural area sample households (51%) fall in the travel time ranging between30
to 90 minutes; with the relatively highest proportion (28%) living between 30 to 60 minutes. The
number of households decreases with the increase in travel time; households traveling for more

than 90 minutes form only 20%. (see Table 6. 4, see also Figure 6. 3. A and B below).

The result revealed that 56.1% of the households in Lalistu and Ejere rural areas lie within the
served area or 60 minutes travel time while 43.9% of the households lie in the underserved area
or inhabit areas with more than 60 minutes travel time from the nearest health facility (Figure 6.
3). Our findings corroborate studies conducted in Mozambique (Luis & Cabral, 2016) and New
Zealand (Bagheri et al., 2005), where areas within 60 min travel to health centers were considered
well served. Other geospatial studies also concluded that that household population should have
access to a health facility within one hour of walking (Huerta & Kallestal, 2012). People pay both
financially and emotionally to visit a primary health care service centers (Karra & Gunther, 2016;
Luis & Cabral, 2016).
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facility (distance in Tobler’s hiking time)
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Table 6.4. Frequency of the rural area sample households by traveling distance to reach
the closest health facility (N=198)

Traveling time (min)? Number (n) Percent (%)

0-30 56 28
30-60 55 28
60-90 46 23

90-120 22 11

120-150 10 5
>150 9 5
Total 198 100.00

gminutes.
Conclusion

Walking time and distances have emerged as key measures of SA, in the last decade
particularly in relation to primary health care access in developing countries. This study
measured the travel times of households to the nearest health facility in Gida Ayana Woreda
using waking time and Euclidean distance scenarios and provided new insights about the

accessibility of health care services in Ethiopia.

The results of this research show that in terms of geographical accessibility, walking is the
most problematic and worrying scenario for maternal cases because nearly about half (44.0%)
of the rural households in Gida Ayana Woreda were within the underserved region and need
to walk for more than 60 minutes to reach the closest health facility. It was found that the mean
walking time of rural households for accessing the closest health facility was about 62.4
minutes. This will reduce health care utilization and increase undesirable health outcomes
especially for mothers and children. Policies that reduce travel distances and travel times
through further extending health facilities and other infrastructures in rural areas are likely to
increase the utilization of health services and reduce morbidity and mortality, especially the

morbidity and mortality of mothers and under five-year-old children.
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Chapter 7. Summary, contribution of the research to knowledge, conclusion and

implications for policy and future studies

Introduction

The main objective of this study was to investigate the state of implementation of
decentralization of public health services, accessibility to households and utilization of
maternal services by analyzing information on perception of service providers and community
users and geographical factors in Gida Ayana Woreda. The following sections present the
summary of the main findings and the conclusion, including the contribution of the study to

the literature on maternal health care and implications for future inquiry.

Summary of main findings

The first research question raised was related to the extent of the implementation of
decentralized public health and its effect on local health service delivery in Gida Ayana
Woreda. The findings show multiple benefits of decentralization programs, including
increased autonomy over determining staff needs, appointments, transfers, disciplining and
firing; local procurement; local community participation in the form of health service board
(SB), women teams and networks, and resource contributions in cash and in kind. Results show
that decentralization has enabled local health facility managers the autonomy to collect and
utilize service fees and user charges. The reform also made the woreda fully autonomous for
posting and hiring support staff. The program improved the coverage of service delivery in the
woreda by increasing the number of facilities and deploying adequate and better qualified
health professionals. Informants in IDIs and FGDs reported that decentralization further
improved the quality of local health services delivery by establishing a fully autonomous
service board (SB) at the periphery which reduced local bureaucracies and the time required
for making decisions in some areas, especially in reducing problems of drug supply in the

woreda.

However, the study also identified several deficiencies that hinder the effective functioning of
the decentralized health system. Significant decision-making power, in the areas of posting
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and recruiting of all technical health staff of all categories, autonomy of local service
programming and planning, performance monitoring, assignment and appointment of SB
members; setting or improving local tax and service fee and revenue sources including health
facility’s user charges and service fee rates for attaining adequate decentralization were
lacking. Other impediments included local and higher-level politicians’ interference in drug
funds, in recruitment, transfer of health workers; widespread patronage and clientelism in
appointments and transfer cases; as well as in bidding and procurement. Low quality of
services outcomes in the form of maltreatment of service users, ordering patients to purchase
prescribed drugs from private vendors by hospital pharmacists, rundown delivery wards and

poor quality of beds/delivery tables in some facilities were also widespread in the woreda.

The second main research question was to identify the major health behavior factors in the
utilization of decentralized program for a minimum number of ANC visits as recommended.
Of the total women investigated, nearly two-thirds (64.8%) of them stated that they made at
least one visit to ANC clinic during pregnancy to their last child. Out of this, only 15.2% of
women made the recommended minimum number of ANC visits while the majority (49.6%)
received fewer than the recommended number of visits. The remaining proportion (35.2%) did
not visit maternal health centers at all. In Ayana and Ejere, 89.4% and 66.2% of the sample
respondents visited ANC services, respectively. The proportions were 57.5% in the rural areas
of Angar and 54.5% in Lalistu.

Women who were not using ANC clinics, cited lack of awareness about the importance of
pregnancy care (46.2%) and transportation problems (25.0%). The majority (55.1%) of the
women obtained ANC from health centers. Women’s frequency of visits to DHFs for ANC
visits was affected by predisposing, enabling, perceived need and external environmental
factors. The multinomial logistic regression analysis in this study found associations between
the explanatory variables and the number of recommended numbers of ANC visits and fewer
than recommended visits compared to the base model, no ANC visits. The model identified
predisposing factors (religion, number of children born to a woman, decision on family
resource), enabling factors (women’s employment, estimated monthly family income,
frequency of home visits by HEWSs, walking time to ANC clinic, decentralized healthcare

facility type), perceived need factors (severe headache, vaginal bleeding/gush, high fever) and
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external environmental factors (kebeles in which decentralized health facilities were located

and urban-rural residence) were significant predictors of ANC utilization.

The third research question was regarding the utilization of decentralized health facilities and
factors influencing women’s choice of DHFs for delivery. The proportion of women choosing
institutional child delivery sites was 56.6% while the prevalence of home delivery choice was
43.4%. With regard to women’s choice of child delivery site across types of decentralized
health facilities, 80.9% had their last birth at a local health center, 10.5% at a health post, and
8.6% in the local primary hospital/clinic. The majority of women in Ayana (81.9%) and Ejere
(59.7%) study sites chose health facilities while about half of the participants in Lalistu
(45.5%) and Angar areas (48.8%) reportedly preferred home arguing that skilled providers are
not available in health facilities. The findings indicated that Phase | delay and Phase 1l delay
factors for institutional child delivery site choice are important determinants of promoting or

discouraging women’s preference to utilize DHFs for child delivery and safe motherhood.

The multiple logistic regression analyses estimated indicators and effect sizes of the predictors
on institutional child delivery care service use choices. Accordingly, Phase I delays in the form
of socio-cultural factors (literacy, support of traditional practice) and the perceived pregnancy
benefit or need factors (plan to deliver at a facility; knowledge of pregnancy, labor and birth
complications; complications during the last birth; a home visit by HEWSs) and Phase 1l delays
in the form of physical accessibility factor (availability of motorized transport including
facility ambulance) were key potential predictors explaining mothers’ choice of DHFs for
delivery services for their last birth. However, the study results are inconclusive with respect
to the influence of economic accessibility (maternal occupation and household monthly income

status) on women’s choices.

The fourth research question was set out to identify risk factors for women’s non-utilization of
decentralized primary healthcare services for PNC in Gida Ayana. The results of the study
revealed a non-utilization rate of 55.7%. Similarly, the prevalence of women who made at least
one PNC visit was 44.3% with 90.0% of these making fewer than the recommended PNC visits
during the postnatal period after their last birth. Among the total PNC attendants, 9.5%
attended the services at the local primary hospital, 55.0% at a health center, and 35.3% at a

health post. The multivariate regression results indicated that in the kebeles in which
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decentralized health facilities were located, postnatal women’s age, ANC service during
pregnancy period, experience of postnatal complications, knowledge of at least one postnatal
complication, knowledge of the recommended number of PNC visits, knowledge of the
availability/provision of PNC services and HEW home visit during the first 3 days after

delivery were the potential risk factors for women’s non-utilization of DHFs for PNC.

The fifth research question measured the spatial accessibility of decentralized primary
healthcare institutions using walking time and distance variables. The findings highlighted
accessibility problems, especially in the walking scenario, in which 44.0 % of households in
rural areas lived in the underserved area (> 60 minutes). In this scenario, all households in
Ayana and Angar towns had the greatest coverage of primary health care centers. The mean
walking time to the closest DHFs in the rural areas was 62.4 minutes, with average Euclidian
and footpath distances of 3183.45m, and 4294.1m, respectively. For the urban households, the
mean walking time was 11.44 minutes, and the footpath length and Euclidian distances were

835.39m and 597.2m, respectively.

Reflection on the link between the research results and the literature

Article 1. Public health service delivery in a decentralized system: A qualitative study of the
perception of health providers and community members in Gida Ayana Woreda, Western
Ethiopia. This article is a case study aimed primarily at empirically exploring how
decentralization of public health system reform is working in practice in relation to local
authority, autonomy, accountability and community participation to improve the management
and quality of health service provision at the community level. The extent to which the reform
is implemented and affected the provision of woreda’s health service performance was
investigated based on the study of the perception of practitioners and local communities. Major
benefits and a number of challenges which undermine the delivery of health services and affect
the adequate functioning of the reform were identified. The analysis also depicts some impacts
of the program on quality of local service delivery and outcomes. Studies were conducted on
public health service delivery in developing countries (Akin et al, 2016; Bossert, 1998).
Nonetheless, none of these studies have systematically investigated the extent of
implementation and the effects of decentralization reform on public health delivery at the
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community level in relation to the four dimension of decentralization framework (USAID,
2009; Wunsch, 2014).

Findings showed that there are evidence of decentralization benefits such as increased local
autonomy in staff needs planning; posting vacancies, recruiting, and hiring of non-technical
support staff with the diploma or below categories; making appointments for local positions,
transferring, firing/disciplining; autonomy of collecting and utilizing service fees and users
charge; autonomy of procurement; greater autonomy of in time and quality decision-making
by local SBs, community representation in SBs. The findings also identified deficiencies
attributed to inadequate implementation of decentralization which include higher level
politicians interference in drug funds management, transfer, and recruitment; lack of
authorities and autonomy to recruit all technical staff, widespread patronage and clientelism in
making local appointment and transfer; procurement problems; limited decision-making
autonomy over setting and improving local revenue resources bases including users’ charges
and service fee rates; lack of community responsibility in service programming and planning,
performance monitoring. Unrepaired and unclean delivery wards and misbehaving care users

had impacts on receiving adequate and quality care in the study woreda.

Previous researches (Collins et al., 2002; Moghadam et al., 2017; Munga et al., 2009) revealed
that local governments with full administrative authority and autonomy over different areas of
personnel management: staff need plan, transfer, disciplining, appointment and local
incentives to retain staff in remote areas are evidences of effective policy implementation
which positively affect local service performance and outcomes. These are corroborated in our
research since the decentralization, Gida Ayana Woreda was able to achieve authority and

autonomy in personnel management.

Studies indicated that effective implementation of decentralization policy in local health
service delivery increased the efficiency of allocation and utilization of limited local budget
and effective utilization of health service charges and users fees (Alvarez et al., 2016; Seshadri
et al., 2018; Singh, 2016; Tang & Bloom, 2000; Varatharajan &Thankappan, 2004; Vidler et
al, 2016). The results of this study support these propositions since local health facilities
reported that they have effectively and efficiently utilized the scarce resources allocated by the

woreda government council. On the other hand, our findings were inconsistent with the
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literature cited above because we observed the presence of limited fiscal capacity and
insufficient budget or funding of local authorities. This could be attributed to poor resource
allocation and poor efficiency of local health program implementation compared to the need
to perform devolved tasks and other outreach activities. The finding of our study also showed
some improvements in the autonomy of local health institutions over effective utilization of
healthcare revenues, especially for local drug supply in the woreda, which was also consistent

with similar studies conducted elsewhere (Collin et al., 2002; Tang & Bloom, 2000).

In studies done in Indonesia (Purwaningrum et al., 2010) and Bolivia (Alvarez et al., 2016),
scholars reported that decentralization increased community participation in the mobilization
local resources, community representation in SBs and women organization which in turn
improved health outcomes. These findings confirm our results in which decentralization
energized community empowerment through representatives in SBs, women’s network teams
or structures and participation in the forms of both in cash or in-kind contributions for building
several health posts, public toilets, maternal waiting homes and housing for HEWs in the

woreda.

Decentralization studies in Kerela, India (Varatharajan & Thankappan, 2004), Kifili, Kenya
(Tsofa et al., 2017) and China (Tang & Bloom, 2000) indicated that the implementation of
devolution created an opportunity for local level plan prioritization at village and block levels
and community involvement in district health sector planning and budgeting drawn up from
below. These achievements were identified as a deficiency in woreda health action planning
in Gida Ayana Woreda, whereby local activity planning process was first drafted at zone health
department and then finalized at woreda council or sector office level undermining the direct
participation of ordinary local community in their needs prioritization in service programming

and planning.

A literature on decentralized health service shows that in devolution frontline health service
providers become recruits of local council (Tang & Bloom, 2000). In delegation health staff
can become recruits of semi-autonomous SBs (Sah et al., 2013; Varatharajan & Thankappan,
2004). These findings are not consistent with our findings in both cases where the Oromia
Region is still retaining the posting and recruiting of all technical staff and non-technical first-

degree or more qualification under devolution. Our study observed that lack of such autonomy
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becomes a challenge to the woreda hindering the effective functioning of the decentralization

reform.

In terms of the challenges of decentralization, studies in developing countries (Meng et al.,
2004; Singh, 2016; Tsofa et al., 2017; Varatharajan &, Thankappan, 2004) revealed that lack
of adequate administrative capacity and fiscal autonomies impede effective implementation of
local decentralization activities. These findings were corroborated by our findings where the
woreda faced inadequate funding and showed heavy dependency on regional transfer, lack
skilled human power resources and face inadequate training for local staff. These hindered
local officials from undertaking woreda performance evaluation or monitoring action plans

which resulted in poor policy implementation and poor health outcomes.

In addition Akin et tal. (201), Kaur et al.(2012), and Singh (2016) indicated that shortage of
equipment such as labor or examination table in local institutions, force patients to purchase
essential drugs from non-public institutions, offending users. In addition, poor maintenance of
health facility and leakage of drug fund are potential challenges for attaining successful
decentralization in health services. These problems were reported in Gida Ayana Woreda and

affect negatively the delivery of quality of health care.

Article 11. Using Andersen’s behavioral model of health care utilization in a decentralized
program to examine the use of antenatal care in rural western Ethiopia. This article examines
the status of the utilization of DHFs for maternal ANC health service in our study site. The
article primarily identified health seeking behavioral factors affecting the utilization of a
minimum standard of WHO recommendations to ANC visits compared to no ANC visits as a
base model. The proportions of ANC visits among women by local decentralized health care
facilities attended were also examined. Finally, the reasons for not attending DHFs for ANC
services at all during the last pregnancy were as well identified. Results showed that various
individual and community level maternal health seeking and utilization behaviors attributed to
predisposing, enabling, perceived pregnancy needs and external environmental characteristics

are determinants of DHFs usage for full ANC visits as scheduled, in our research area.

The results of this study indicated that the proportion of the eligible women who made the
recommended 4 or more number of ANC visits, fewer than the recommended number of ANC

visits, and who underwent no ANC visits were 15.2%, 49.6% and 35.2%, respectively. Our
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study conforms the results of previous researches conducted elsewhere by Karkee et al., (2014)
and Shrestha & Shrestha, (2011) on ANC utilization whereby, for insistence, the recommended
number of ANC visits were reported to be low at 19.7% and 29.0%, respectively. Lack of
awareness about the importance of pregnancy care was the major reason for ANC non-

utilization.

The log odds of utilizing ANC as recommended was attributed to the functions of four domains
1288, fire 43, 4, of behavioral characteristics featuring the predisposing (number of children
born to a woman), the enabling (women’s employment, estimated monthly family income,
frequency of home visits by HEWS), the perceived pregnancy needs (severe headache, high
fever) and the external environmental factors (kebeles in which decentralized health facilities
were located and location of residence) in our research area in Gida Ayana Woreda. These
were consistent with the results of studies conducted in different LMICs. For instance, studies
by Karkee et al. (2015) and Mugo et al. (2015) examined the use of recommended number of
ANC is the functions of multiple forms of predisposing (educational level, age at birth),
enabling (family resources), perceived pregnancy needs (complication, having knowledge of
ANC service, pregnancy wanted) and external environmental factors (residential location and
region). Predisposing factors were identified as individual’s demographic, social structure, and
belief characteristics explaining the benefits of ANC visits (Phillips et al., 1998). The enabling
factors were personal and community resources which were identified as a means to use health
service like income, accessibility, and availability of health services (Andersen, 1995;
Andersen & Newman, 1973). Others (Chakraborty et al., 2003; Vidler, et al., 2016) revealed
that perceived need factors (pain, symptoms of illnesses, duration and severity of pregnancy
complications) explain the utilization of ANC visits. Empirical sources elsewhere
(Chakraborty et al., 2003; Mugo et al., 2015; Titaley et al., 2009) also found a significant
association between external environmental factor in the form of administrative areas and

utilization of ANC as recommended.

Article 111. Utilization of decentralized health facilities and factors influencing women’s
choice of a delivery site in Gida Ayana Woreda, western Ethiopia. The article examines the
status of utilization of decentralized local health care facilities for child delivery service in our

research areas. The analysis identified determinant factors of women’s choice of DHFs for
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skilled delivery service utilization, which are the main causes of Phase | and Il delays. The
findings in this research depicted sociocultural and perceived benefits/needs, and physical
accessibility as Phase I and Phase II delay factors, respectively influencing women’s choices

of DHFs for skilled delivery service site during their last pregnancy in our study woreda.

The study found that Phase | delays in the form of socio-cultural factors (literacy, support of
traditional practice) and the perceived pregnancy benefit or need factors (plan to deliver at a
facility; knowledge of pregnancy, labor and birth complications; complications during the last
birth; a home visit by HEWSs) and Phase 11 delays in the form of physical accessibility factor
(availability of motorized transport including facility ambulance) were the key potential
predictors explaining mothers’ choice of DHFs for delivery service utilization for their last
pregnancy. The findings of this research conform with a literature review on determinants of
delivery use conducted by Gabrysch et al. (2009), and those of empirical studies conducted
elsewhere in Ethiopia (Simkhada et al., 2007; Tarekegn et al., 2014) which reported a similar
findings, where mothers’ local sociocultural practices (religion, maternal educational status)
and perceived benefit/need factors (information available, health knowledge, pregnancy,
complications during pregnancy, delivery) were directly associated with women’s choice to
seek delivery centers (Phase | delay). Empirical evidences by (Dickson et al., 2018; Fisseha et
al., 2017; Thaddeus & Maine, 1994) also identified a physical accessibility factor (availability
of road network and mode of transportation) were influencing woman’s decision to reach
delivery care (Phase Il delay). Economic accessibility to DHFs did not show significant effect
to increase the likelihood of attending institutional delivery site after adjustment of Phase | and
Phase Il delay variables in the study area which was also consistent with the finding reported

in Tigray, northern Ethiopia (Fisseha et al., 2017).

Article IV. Risk factors for women’s non-utilization of decentralized primary healthcare
facilities for PNC in rural woreda in western Ethiopia. This article examined the pattern of
postnatal health care non-utilization. The article aimed at identifying the barriers that must be
addressed to raise levels of utilization with the ultimate goal of improving visit to decentralized
local health facilities for PNC services. This study further contributes to the literature by

providing many community and health system perspectives. Available works gave priority to
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factors associated with PNC utilization and no research has been made on the topic of risk

factors for women’s non-utilization of DHFs for PNC service after delivery in Ethiopia.

Empirical works (Adedokun & Uthman, 2019; Amare et al., 2018; Mugo et al., 2015; Somefun
& Ibisomi, 2016; Titaley et al., 2010; Titaley et al., 2009; USAID, 2012) indicated that PNC
was reportedly rare and not well utilized. The service was mainly visited for the sake of
newborn care than for the maternal health. Studies elsewhere (Pasha et al., 2013; Thaddeus &
Maine, 1994; Vidler et al., 2016) revealed suboptimal levels of utilization are considered to
contribute to poor maternal health performance. The findings of these studies are in line with
our finding in our research area where a large proportion of postnatal women (55.7%) did not
visit DHFs for PNC services due to a number of risk factors explaining women’s non-

utilization of PNC after delivery.

Article V. Spatial accessibility to primary healthcare facilities in Gida Ayana Woreda, rural
western Ethiopia: GIS-Based Modeling. In this study we aimed at measuring the spatial
accessibility of households to the existing primary healthcare facilities. The study measured
the spatial coverage of the existing primary health care facility network to households using
three scenarios: walking time, shortest path footpath length and Euclidean distances between

households and health facilities.

Studies (Bagheri et al., 2005; Kadobera et al., 2012; Roovali, 2006) revealed that spatial
accessibility to primary healthcare facilities remains limited in a MLICs. Walking distance or
travel time almost marginalized all of the households (Bagheri et al., 2005; Okwaraji et al.
2012). The majority in a resource-poor country who often travelled for more than 1 hours far
from their home to receive routine health service were in underserved areas (WB, 2001; Huerta
& Kallestal, 2012; Luis & Cabral, 2016). These studies reported a similar finding with our
study where 44.0 % of households in rural areas (Figure 6.3. A and B) were found out to be in
an underserved area (> 60 minutes). Furthermore, the mean walking time to the closest DHFs

in these rural areas was also 62.42 minutes (Table 6.2).

There is a dearth of data in LMICs regarding distance to DHFs. It is also unclear whether
distance is associated with worse health outcomes. It is argued that a lack of DHFs in closest
proximity to local households is a major obstacle to reaching health centers and can obstruct

accessibility to service utilization (Graham et al., 2010). Long travel times induced a morbid
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members of the local household in remote areas not to follow up the tedious outpatient services
care from DHFs (Awoyemi & Obayelu, 2011). Empirical sources on walking distance and time
as positive or negative factors to DHFs service utilization has not been well documented in
Ethiopia; usually, distance has been examined as a categorical self-reported opinion based
factor (Okwaraji et al., 2012), and there are no accessibility maps showing how far or close the

communities are to the health facilities in the country.

Conclusion

Health performance and health outcomes particularly for maternal health depends on supply
and demand factor. On the supply side, this study has examined the implementation of
decentralized health services in Gida Ayana woreda. On the basis of the empirical findings it
can be concluded that decentralization is an important institutional reform in health service
delivery which can establish authority, autonomy, accountability and resources for service

provision. This improves health outcomes particularly maternal health in a rural setting.

This study has also demonstrated that though decentralization has beneficial effects, its
effectiveness can be enhanced if local authorities are fully empowered. Other studies also
conform that decentralized local authority in health service supply in LMICs meets a number
of challenges that influence the performance and utilization outcomes of health system delivery
(Heywood et al., 2016), and the quality and efficiency of services (Conteh, 2016; Dwicaksono
& Fox, 2018). In our study, we found that local entities were plagued with inadequate resource,
lack of full autonomy over some decisions, and shortage of skill and administrative capacity.
The decentralization challenge has also put a strong limit on woreda local authorities who
were very ambitious to exercise their autonomy over planning, implementing, and executing
the decentralized tasks (Asante et al., 2006; Gebre-Egzhiabher, 2014; Seshadri et al., 2016;
Singh, 2016). The above conclusion that decentralization is beneficiary thus has to be qualified
with the need to empower local entities in terms of resources, full decision-making power,

skills and capacity.

Though decentralization is important to improve the supply of health service, mothers need to
be supported by identifying the influencing demand factors for better utilization since the

utilization of pregnancy healthcare services was related to complex behavioral phenomena.
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Given, the great cultural diversity, beliefs and practices attributed to the population of LMICs,
these interacting complex factors are peculiar to a specific culture affecting the health seeking
behavior of pregnant women in that society (Thaddeus & Maine, 1994; Gabrysch & Campbell,
2009). This study examined the determinant factors that attributed to the four characteristics
of behavioral domains (predisposing, enabling, perceived pregnancy needs/benefits, and
external environmental factors) which motivate or deter the utilization of the recommended
number of ANC services. The multinomial regression analyses revealed that the utilization of
the recommended number of ANC visits to DHFs were explained by a predisposing factor in
the form of woman’s birth size/spacing; a multiple of enabling factors such as women’s
financial access to maternal health services, status of family income, and constant home visit
counseling obtained from skilled service providers during the last pregnancy; perceived need
factor (or physical illness conditions like high fever and severe headache that motivated
pregnant women to attend ANC service as per of physicians’ recommendations); external
environmental factors including administrative decentralization unit and being urban residents.
These imply that the decentralization of health services needs to be accompanied by also
addressing all these factors that influence demand.

This research has shown that women’s choices of DHFs for skilled childbirth services
utilization during child delivery is often found to be effective intervention program in attaining
significant improvement in maternal health outcomes. The choice of where to give childbirth
in LMICs involves a complex sociocultural and perceived benefit/need delay factors (Phase |
delay) and economic and physical accessibility delay factors (Phase Il delay). In line with this,
the 'Three delays model' (Gabrysch & Campbell, 2009) argued that the effects of the three
phase delays on pregnant women'’s effective utilization of DHFs for skilled delivery services,
as measured by the set of delay factors such as the first phase delay factors that influence
women's decision making choices to seek skilled delivery service sites, the second phase delay
factors that affect women's choice in reaching the DHFs for delivery service use while the third
delays impact women's choice of receiving adequate/appropriate services in the health facility,
which were not indeed considered in this study. Our study examined why service developers
and providers continue to fall short in answering the question of why health facilities are under-
utilized by pregnant women during the previous five years prior to this study in rural western

Ethiopia. The findings of this study identified a number of predictors related to phases | delay
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and phase II delay factors that explain women’s decision choices for the utilization of skilled

delivery services site in rural western Ethiopia.

It is well known that several studies support the notion that SA to household impacts
probability of contact with DHFs for utilization services. Examining georeferenced data
provides a promising opportunity to link health facility location data with household data using
a Geographic Information System (GIS) and Quantum Geographic Information System
(QGIS). This helps to explore the influence of distance decay to delivery services on service
use. The findings of this study revealed the effect of SA on actual healthcare delivery which
were manifested in the form of healthcare service utilization in spatial and interpersonal
disparity in health service coverage across study site catchments and sample households, which
were also consistent with other studies (Guagliardo, 2004; Karra et al., 2016). Increasing
distance to health facility was found to be associated with decreased improvements in universal

health access to their respective general population by LMICs (Gabrysch & Campbell, 2009).

Overall, this study concludes that while effective design, transfer and implementation of
decentralized mode of service provision is essential, utilization of services (ANC and PNC)
and choice of child delivery institution is a complex decision influenced by several factors that

include cultural, financial, health extension, physical illness and geographical factors.

Policy implication

The policy implications of the results help local implementers and policy makers to become

more insightful in program interventions.

e The study found out that there are challenges or barriers in adequately implementing
decentralized health sector reform in rural western Ethiopia. In particular, at woreda
level there was limited direct consultation and involvement of local community in the
health policy implementation. Consequently, an effective community participation
strategy intervention is needed. In this regard effective implementation of decentralized
local authority, autonomy, accountability and community participation in public health
policy, however, require more bottom up participatory service delivery approaches and

local and higher government officials' political will and commitment. In addition, a
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standardized local facility performance monitoring and evaluation approaches is needed
in order to improve the woreda health system service delivery.

The study revealed that visiting DHFs increased the utilization of ANC among
investigated participants. This increased early disease detection. Reducing maternal
complications and mortality rate to 140 per 100,000 LB in developing countries by the
year 2030 is one of the goals of global health initiative that should be possible by making
women to use DHFs for ANC visits as recommended by WHO. Our results showed that
various predisposing, enabling, perceived needs and environmental factors significantly
explained optimal number of ANC service visits. Therefore, intervention efforts to
improve ANC utilization in Ethiopia needs policy makers and planners targeting the
predictors attributed to the four behavioral components identified in our research.

This study examined different predictors in the forms of Phase | and Phase Il delay
factors associated with women’s choice of DHFs for delivery services. The results
should provide insights to policy makers about potential public health strategies to
increase the choices and the uptake of woreda level DHFs for child delivery. Finding of
this study shows that although the level of utilization of DHFs for childbirths in the
study area was 56.6%, more than twice as high as the national figure [26.2%] (CSA &
ICF International, 2016), it is still low compared to other MLICs. It should need local
practitioners’ and maternal health policymakers’ paying attentions to Phase I and Phase
Il delay factors related to sociocultural, perceived benefits/needs, and physical
accessibility determinants identified in this study. Furthermore, improving the maternal
health service and increasing the number of deliveries attended by skilled personnel
(from 28% in 2016 to 80%) by 2020 is a strategy in the health sector plan of Ethiopia
which requires much attention to local delay factors to meet the national target (FMoH,
2015). Facility infrastructure, in our research area and similar settings in rural western
Ethiopia, should also be enhanced to include upgrading referral system, maintenance of
rundown delivery wards, and finally to ensure a consistent quality of delivery care
service in health centers. Improved cleanliness of the local delivery centers and behavior
of skilled providers need policy measures (Tolera et al., 2019).

Uptake of postnatal maternity care services was attributed to local government, local

implementers and service program planners and increased health information,
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knowledge, availability of maternity services, and home visits and counseling by front
line providers after delivery. Community-based initiatives should be enhanced to
encourage optimum utilization of PNC and to provide the community with information
regarding the importance of facility-based lifesaving care postnatal service.

e Moreover, there has been no systematic attempt to analyze the effects of the distance
barriers to primary healthcare units in Ethiopia. Our study filled this knowledge gap by
measuring geographical accessibility to DHFs in Gida Ayana Woreda, Ethiopia. The
majority of rural Gida Ayana Woreda are located in underserved areas in the walking
scenario. The mapped outputs may have policy implications and can be used for future
decision-making processes and analysis. Policies and programmes that improve access
in more remote areas through, for example, further extending decentralization of health
facilities or reducing travel times through increased access to transport, are likely to
yield substantial increases in the health utilization coverage rates.

Implication for future studies

This study has added important information on maternal health to the implementation of the
public health decentralization program, accessibility to DHFs and determinants of their
utilization in Gida Ayana Woreda. In this regard, future research may provide more insights
into the dynamics of implementing the decentralization program and to increase utilization of
the maternal health services. Hence, the following points which were not adequately addressed

in this study need further investigations:

Our study was confined to Gida Ayana Woreda in Ethiopia. The result of the study may not be
applied to Oromia and other regions due to heterogeneity within the region and among regions.
We recommend that future studies should include woredas in different socioeconomic and
cultural communities in other urban and rural areas to examine different experiences,
opportunities and challenges in decentralized healthcare reform and access/utilization of
maternal health services.

The cross-sectional design of this survey measured exposure and outcome simultaneously. In
the future, utilization studies of DHFs, causal relationships between the proposed predictors

and the outcomes of interest can be addressed using longitudinal information. Moreover, the
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long recall period may have introduced information bias in maternal utilization. Thus, short
recall period may avoid information bias for future studies.

e Future studies should also focus on health system inputs such as availability of essential
infrastructures such as water, telephones, toilets, and electricity, health facility based study of
quality of services delivery including availability of essential supplies and equipment like
obstetric drugs, weighing scales, labor/ examination table, and other medical inputs that can

possibly influence the utilization of maternal health care services delivery in rural Ethiopia.

e Inour study with delay models, we have not addressed the third delay model, namely receiving

adequate and quality care in the facility. Future study can then address this issue.

e This study has examined the effects of decentralization and utilization of health services in
public institution. Future studies should examine the same issue for private health services and

the mix of both private and public sectors.
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Appendices

Appendex 1. Guide for in-depth interviews
Dear interviewee,

You have been purposively chosen for this interview. The purpose of this IDI is to understand
the extent of implementation of public health sector decentralization reform in practices and
its effects on local service delivery in Gida Ayana Woreda local government. We need your
detail understanding on how public health decentralization is working in practice in the
woreda connection with local authorities, local autonomy, local mechanisms you will use for
ensuring local accountability and community participation. Your genuine responses are
extremely valuable for the success of this study, and will be kept in complete confidentiality
and anonymity.

A. Backgrounds characteristics of participants

1. Name of the interviewee: ------------=-=----------- Code--------------m-mmmom e

2
3
4. Educational level: ------------memmmomommmomo oo
5. Work experience: -----------=-m-m-m-momommmoee oo

6. Your current poSItion: ------=-=-=-=-=-mmmmmemmmmmmo-

B. Local authority:

What administrative, fiscal, and political functions and responsibilities are legally given for
the Gida Ayana woreda government to manage and deliver health service for local community?
C. Local autonomy:

1. What management functions do local government is currently practicing in a
decentralized public healthcare service provision at the community level? Do Woreda
local government is autonomous over all areas of personnel management?

2. If 'Yes', to what extent your office is autonomous over human resource decisions such
as planning and budgeting staff needs, recruitment, hiring and employing technical and
non-technical staffs, disciplining and firing if they are mishandling their duties/clients,
transferring, promoting, appointing, and like that? Please, describe each in detail.

3. If'No’, why?

4. Are there restrictions on your recruitment and hiring of health worker, competent and

trained personnel, due to regional level or centrally set human resource budget ceilings,

legislative controls, budget problems, etc.?
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5.

Is there also any intervention/nepotism on the above indicated health personnel resource

management decision actions, etc. from local or higher-level officials?

6.

Avre there problems to recruit and retain adequate and competent and trained health

personnel in your woreda? If yes, Why? Please, describe each in detail.

7.

8.
9.

10.

11.

12.

13.

Describe in detail the extent of district government/ health manager autonomy over local
based incentive schedules to attract new staff or reduce turnover, and other health
personnel management related functions?
Does the local government have an autonomy over local financial resources?
How does the origin of its funding or its powers affect their autonomy or
accountability?
e Can the council raise revenues locally?
e Is it dependent on grants and funding from outside agents?
What is the extent of the autonomy of local government over different local
resource bases and is the local government [woreda] responsible to legislate, levy,
and collect taxes or diversify revenue resources through various income generating
activities using such as different tax sources, cost recovery, transfer, etc.?
How budget is assigned to your woreda/sector? Who has the autonomy for budgeting?
and allocating of resources to cost centers within the domain assigned to local
government? The woreda itself, zone, region, or line ministry?
On what basis and budgetary allocation practices is funds or own revenue resources
assigned to local sectors like health in your woreda?
Who defines the formula? Do you prepare budget/expenditure proposal ahead of it or

not?

14. Do you think budget allocated is enough and suit to your budget and expenditure

proposals, you prepared or submitted? For operating expenses of government agency
[health personnel] and for use on social infrastructure and service delivery (health

facilities). If not, why, and how do you fill the gaps?

15. Who is appointed and granted autonomy over setting hospital/health center user fee

and service charge rates, collect, and redistribute this resource to the facility's cost

centers? How?
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16. Does the woreda have full autonomy over decision-making actions like procurement
and distribution [to facilities] of drugs and other supplies and to what extent? How? On
your own, or through pool system by the woreda or by the region? and Who approved
it? Was it participatory and transparent enough?

17. If 'Yes', does a decision and the supply meet the demand/ preference of local facility
and community?

18. If 'No’, why? and mention some of the constraints, deficits or abuses with regard to

procurement processes or quality of purchases?

19. What autonomy does the woreda has in service planning and programming processes?
How, with whom and where planning and budgeting processes, and service
programming start and end in your woreda? Are there indicative guidelines for planning
and budgeting? Who approves woreda plans? What are your challenges in planning?
Who developed a new health program? and how and with whom?

20. Do planning and budgeting process is bottom-up so that local priorities are taken into
consideration in seeking input resources? at what levels?

21. What are critical capacity gaps in woreda health service planning and programming?
Please tell me it in detail

D. Issues about accountability and participation

22. To whom is the local institution accountable with respect to the exercise of the
transferred powers?

23. What types of local accountability techniques are adopted to manage decentralized
functions? How these are expressed?

24. How do the frontline health institutions engage the beneficiaries of health services in

decision-making to be accountable to their local customers and stakeholders?

25. Is there community participation in managing decentralized healthcare service in your
woreda? At what level?

26. Do you notice improvement in community participation in your woreda and how? What
types of structures and forms of community participation mechanisms are there? How
is this expressed? Do the ordinary people participate in service targeting, programming,
planning, and implementation of a decentralized public health reforms? Please tell me

it in detail.
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27. Who defines and approve facility board and committee size, members, composition and
the range of granted autonomy and accountability activities, etc? Tell me in a detail
again some of the benefits and defects of local health service boards?

28. What are the observed improvements or effects of decentralization on woreda health
service delivery in terms of local health  coverage, quality of service delivery,

utilization, and like that? Please tell me it in detail
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Appendix 2. FGD Guidelines for local communities

1. Community participation in service programming and planning, implementation,
monitoring and evaluation of local health system performance

2. General meeting and community and stakeholder’s consultation

3. Forms and structures of participation. How these are expressed?

4. Access to health information and local facility’s accountability holding mechanisms in
place

5. Effects of decentralization reform on local health service delivery, management,

coverage, service quality and utilization outcomes

Thank you!
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Appendix 3. Survey Questionnaire
Name of the Kebele:

Questionnaire ldentification Number:

Dear respondents! | am professional and now | am collecting data on
utilization of DHFs for maternal care service. You were selected to be one of the participants
in the study by chance. The study will be conducted through interview. Your name and other
personal identifiers will not be recorded on data collection format and the information that
you give us will be kept confidential and will also be used for this study purpose alone. A code
number will identify every participant and no names will be used. If a report of the result is
published, only summarized information of the total group will appear.

Instruction: For the questions that have alternatives, encircle to the response of the mother
and write appropriate response (S) on the space provided for questions for which alternatives
are not given.

Thank you in advance for your cooperation!

A: Questions regarding ANC service visits to DHFs

Al. Predisposing health service seeking behavior of pregnant women and ANC visits

S/N Questions Response option Remark

10 Women'’s age at last pregnancy Age in complete years [ ]

11 What is your marital status? Single 0
Married 1
Divorced 2
Widowed 3
Others [specify] ----------=-=-=-=-=---- 99

12 What is your religion? Protestant 0
Orthodox 1
Muslim 2
Catholic 3
Other [Specify] ------------------------ 99

13 What is your ethnicity? Oromo 0
Ambhara 1

Tigire 2

Other [Specify] 99

14 The number of children was /were born Number [ 1
to a woman?
15 Pregnant women’s educational status? Cannot read and Write --------------—-—-- 0
Able to read and write ----------==-=-—-—- 1
Primary school [1-8] --------------------- 2
Secondary school [10-12] ---------=----- 3

College diploma or higher ------------- 4
16 Husband’s educational status? Cannot read and Write -----------—-——--—- 0
Able to read and Write ------------------- 1
Primary school [1-8] -------=---=========- 2
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Secondary school [10-12] --------------- 3

College diploma or higher ------------- 4
17 Decision on family resources for visiting | Husband alone 1
ANC clinics Wife/Husband 2
Wife alone 3

A2. Enabling behavioral characteristic and ANC service visits.

S/N | Question Response Remar
k
18 What is maternal occupation during last pregnancy? Housewife 0
Government Employed. ------------------- 1
Small business/service--------------------- 2
Farmer 3
If other [specify] 99
19 What is your husband’s occupation during last pregnancy? | Farmer 1
Merchant 2
public employee/private employee------ 3
If other [specify] 99
20 Estimated household monthly income? In Ethiopian birr: [ ]
21 Estimated walking time to nearby decentralized In minutes: [ ]
healthcare facilities for minimum number of ANC visits?
22 Frequency of home visits by HEWSs during the last No of visits made: [ ]
pregnancy period
23 Presence of functional radio and /or TV Yes 0
No 1
24 Location of maternal residence? Urban 0
Rural 1
25 Maternal Kebele Write name your kebele |
26 How did you judge the availability of motorized transport | Easily available 0
service during your last labor? Difficult 1
27 Decentralized health facility available nearby your home Hospital or clinic 0
during last birth? Health center 1
Health post 2
If other [specify] 99
28 Place of delivery for last pregnancy? Hospital or clinic 0
Health center 1
Health post 2
Home 3

A3. Perceived maternal danger sign or complication characteristics and ANC visits.

S/IN | Question Response Remark
30 Have you faced severe headache during your last Yes 0
pregnancy? No 1
31 Have you faced vaginal bleeding/gush during your | Yes 0
last pregnancy? No 1
32 Have you faced swelling of hands/face during your | Yes 0
last pregnancy? No 1
33 Have you faced severe high fever during your last Yes 0
pregnancy? No 1
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34 Have you faced severe sever abdominal pain during | Yes 0
your last pregnancy? No 1

35 Have you faced blood pressure during your last Yes 0
pregnancy? No 1

36 Have you faced blurred vision during your last Yes 0
No 1

pregnancy?

A4. External environmental characteristic and ANC services.

SIN Question Response Remark
37 Decentralized administrative entity of woman during | Ayana 1
her last pregnancy? Ejere 2
Angar 3
Lalistu 4
38 Woman’s residential location during last pregnancy? | Urban 0
Rural 1
Ab. Characteristics of ANC utilization and local health facilities attended
SIN | Question Response Remark
39 Number of visit(s) ANC woman have made | No visit 1
to clinics during last pregnancy? One visit 2
Two visit 3
Three visit 4
Four visit 5
Five visit 6
Six visit or mor 7
40 Decentralized healthcare facility types a | Hospital/clinic 1
woman visited to obtain a minimum ANC | Health center 2
during her last pregnancy? Health post 3
41 Decentralized administrative kebele by | Ayana 1
ANC visits Ejere 2
Angar 3
Lalistu 4
No visit 5
42 Timing of 1%t ANC visit? 1st trimester 1
2nd trimester 2
3rd or 4th trimesters 3
4™ or more trimesters 4
No visit 5
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AB6. Reasons for woman’s non-utilization of local health facilities for ANC service

B: Questions designed on delays and women’s choices for delivery sites

SIN Question Response Remark
43 Lack of awareness Yes 1
No 2
44 Transportation problem Yes 1
No 2
45 Waiting time Yes 1
No 2
46 Iliness was not severe Yes 1
No 2
47 Heavy workload Yes 1
No 2
48 Others Yes 1
No 2

B1. Socio-cultural and demographic characteristics.

S/N Questions Response option Remark
101 Age of mother at last birth Age in complete years | ]
102 What is your marital status? Single 0
Married 1
Divorced 2
Widowed 3
Others [specify] ------------=-=--------- 99
103 What is your religion? Protestant 0
Orthodox 1
Muslim 2
Catholic 3
Other [Specify] ------------------------ 99
104 What is your ethnicity? Oromo 0
Amhara 1
Tigire 2
Other [Specify] 99
105 The number of children a woman Number [ ]
gave birth to?
106 Maternal education Cannot read and write ------------------- 0
Able to read and write -------------------
1
Primary school [1-8] --------------------- 2
Secondary school [10-12] ---------------
3
College diploma and above -------------
4
107 Did you have the right to discuss Yes 0
with your husband or partner to fix No 1
the delivery site for the last birth?
108 Support of traditional practice to use | Yes 0
local health facility for delivery care
. No 1
during last pregnancy
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Considered delivery at a health Yes
facility to be necessary No

B2. Women's perceived obstetric history and knowledge of maternal health care

S/N | Questions Response Remark
201 Where did you give birth to your last child? Health institution-----------=-=--=-=----- 0
Home 1
If other [specify]----------------------- 99
202 Did you have Antenatal visits to health facility during Yes
your last delivery? No 1
If other [specify]---------=--==-==----- 99
203 Did you have birth plans to deliver at a facility in case of es 0
complication during last birth? No 1
If other [specify]--------- ------------- 99
204 Have you had a knowledge of pregnancy, labor, and birth es
complication during last birth? No 1
205 Have you had any health problems during previous Yes, at least one -----------=--emneenenn 0
pregnancy No, without any complication-------- 1
206 Have you faced any health problems during last birth? Yes, at least one --------------=mnmnemevl 0
No, without any complication-------- 1
207 Do you attend monthly a held pregnant women’s meeting | Yes 0
during your last pregnancy? No 1
208 Do the community health workers offer you home Yes 0
counseling during last birth? No 1
209 Do you have the knowledge of free service for childbirth | Yes 0
during last pregnancy? No 1
210 Use of health facilities for the last birth Yes 0
No 1
211 | Assistance during delivery at home TBA
Relative or neighbor
Skilled person
212 Do you have radio/TV in your home? es 0
No 1

B3. Women's economic and physical accessibility characteristics to use health facilities

S/IN Question Response Remark
301 Estimated household monthly income? in Ethiopian Birr: [ ]
302 | What is maternal occupation during last birth? Housewife 0
Government Employed. ------------------- 1
Small business/servicg--------------------- 2
Farmer 3
If other [specify]--------------=--=-=--=--- 99
303 Location of maternal residence? Urban 0
Rural 1
304 Maternal Kebele Write name your kebele [ ]
304 Estimated walking distance to closest delivery site? In hours: [ 1
305 How did you judge the availability of motorized Easily available 0
transport service during your last labor? Difficult 1
306 Decentralized health facility available nearby your Hospital or clinic 0
home during last birth? Health center 1
Health post 2
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If other [specify]-------------- -=---m-moo- 99
307 Place of delivery for last pregnancy? Hospital or clinic 0
Health center 1
Health post 2
Home 3
C: Risk characteristics and utilization of DHFs for PNC use

S/IN Questions Response option Remark

C1. Socio-cultural and demographic characteristics

401 Postnatal woman’s age at last birth Age in complete years |

402 Postnatal woman’s marital status Single 0

Married 1
Divorced 2
Widowed 3
Other [specify] 99
403 Postnatal woman’s ethnicity Oromo 0
Ambhara 1
Tigre 2
Other [Specify] 99
404 Postnatal woman’s religion Protestant 0
Orthodox 1
Muslim 2
Catholic 3
Other [Specify] -----------=-=-mom--- 99
405 Postnatal woman’s literacy level Cannot read and write ------------------- 0
Able to read and write ------------------ 1
Primary school [1-8] -------------------- 2
Secondary school [10-12] -------------- 3
College diploma and above ------------ 4

406 Estimated average household monthly | in Ethiopian Birr: [ ]
income

407 What is postnatal woman’s occupation | Housewife 0
during last birth? Government Employed. ---------------- 1

Small business/service------------------ 2
Farmer 3
If other [specify]------------------------ 99

408 What is your husband’s usual working | Farmer 1

status? Merchant 2
public employee/private employee-----3
If other [specify] 99

409 How long did it take for you to get In hours/minutes:
from your home to the closest facility
on foot?

410 How did you judge the availability of Simple 0
motorized transport service during Not simple 1
your last labor?

411 Location of postnatal woman’s Urban 0
residence? Rural 1

412 Does the local community believe that | Yes 0
postnatal visits are unnecessary? No 1

C2. Obstetric history and knowledge level on maternal health services

501 Who do have the autonomy to make Self 1
decision to go from home for PNC Husband 2
services whenever you like to? With partner 3

If other [specify] 99
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502 Total number of children a postnatal Number
woman gave birth to? [ 1

503 Do you have maternal visits to es 0
decentralized health facilities (DHFs) No 1
for ANC during your last delivery? If other [specify] 99

504 Where did you give birth to your last Health institution 0
child? Home 1

If other [specify] 99

505 Have you had a knowledge of
pregnancy, labor, and birth es 0
complications during last birth? No 1

506 Mode of delivery during your last Caesareans section 1
delivery? With support of medical instrument----2

Normal/ vaginal delivery----------------- 3
If other [specify] 99

507 Maternal exposure to postnatal 3 or more 1

complications during her last birth? 1-2 2
No any 3

508 Do you have the knowledge of at least | Yes 0
one postnatal complication after No 1
delivery to your last child?

509 During your most recent delivery, were | Yes 0
you informed at least about one No 1
possible postnatal complication a
mother may face after childbirth?

510 During your most recent delivery, did | Yes 0
you know the definition and number of | No 1
PNC visits recommended by WHO to a
postnatal woman?

511 Do you attend a monthly held pregnant | Yes 0
women’s meetings during your last No 1
pregnancy?

512 During your most recent delivery,
were you visited by health extension Yes 0
workers [at your home] during the first | No 1
3 days after delivery?

513 During your most recent delivery, did Yes 0
have an aware of the No 1
availability/provision of PNC services
in decentralized health facilities
available at your kebeles? levels?

C3. PNC service use by type of local facility center

601 Postnatal woman’s kebele (sub- Name [ 1
district) or administrative
decentralization entity in which the
mother resides during last birth?

602 Did you have postnatal visits to Yes 0
decentralized healthcare facilities No 1
(DHFs) in your localities during your
last delivery?

603 How many facility-based PNC visits Number [ ]

did you attend from DHFs for your
most recent birth?
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604 Time of check-up from a health during the first 24 hours--------------- 1
professional after delivery and within 6 | on the third days 2
weeks postpartum on the seventh days--------------------- 3
on the fourteenth days----------------- 4
On the forty-second days-------------- 5
No PNC visit 6
If other [specify]---------=-=-= ===-mo-o- 99
605 The type of decentralized health | hospital 1
facilities you visited for postnatal care | Health center 2
during your delivery to your last child? | Health post 3
Private Clinic 4
No PNC 5
If other [specify]-----------=====-=---- 99
606 Decentralized health facility available Hospital 0
nearby your home during last birth? Health center 1
Health post 2
If other [specify]-------------=-=-=---- 99
607 Perception of quality of local service
treatment by health care providers Good 1
Medium 2
Not Good 3
608 . . .
Infant illness during postnatal period
Yes 0
No 1
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Appendix 4. Geo-referenced household GPS point data recording sample format used

during field survey.

Household | X-coordinate Y-coordinate

OO N OB WIN|(F

=
o

459
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Appendix 5. Geo-referenced DHFs GPS point data recording sample format used during field

survey.

Sr/no | Facility type X-coordinate | Y-coordinate
Ayana health post

Ayana health center

Ejere health post

Gida Ayana woreda hospital
Angar health post

Angar health center

Lalistu health post

N0~ WIN|F-
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Appendix 6. Georeferenced households X-Y spatial point data corresponding to their

Respective kebeles,

residence and maternal care utilization statuses

X- residential
Sr.no cordinate Y-coordinate | Kebele location ANC status | Delivery site PNC-status
1 243497.8 10933843 | Ejere Rural Yes Health facility PNC Non-User
2 249130 1093528 | Ejere Rural Yes Health facility PNC users
3 244290.9 1095409 | Ejere Rural No Home PNC users
4 250138 1094028 | Ejere Rural Yes Health facility PNC Non-User
5 249495 1087458 | Ejere Rural No Home PNC users
6 248057 1092173 | Ejere Rural No Health facility PNC Non-User
7 247632 1092113 | Ejere Rural Yes Health facility PNC Non-User
8 2447375 1094416 | Ejere Rural Yes Health facility PNC users
9 247910 1088561 | Ejere Rural Yes Health facility PNC Non-User
10 250408 1087485 | Ejere Rural Yes Health facility PNC Non-User
11 249523 1087601 | Ejere Rural 4 or more Health facility PNC Non-User
12 247828 1088645 | Ejere Rural No Health facility PNC Non-User
13 247830 10886402 | Ejere Rural Yes Health facility PNC Users
14 249567 1087697 | Ejere Rural No Home PNC Users
15 249189 1087626 | Ejere Rural No Health facility PNC Non-User
16 249641 1087696 | Ejere Rural No Home PNC Users
17 250245 1087670 | Ejere Rural Yes Health facility PNC Users
18 250610 1087453 | Ejere Rural Yes Health facility PNC Non-User
19 250160 1087714 | Ejere Rural No Home PNC Users
20 250283 1087566 | Ejere Rural 4 or more Health facility PNC Non-User
21 249575 1095579 | Ejere Rural No Home PNC Users
22 249576 1087487 | Ejere Rural No Health facility PNC Non-User
23 247392 1088793 | Ejere Rural Yes Health facility PNC Users
24 249481 1095906 | Ejere Rural Yes Health facility PNC Non-User
25 249771 1095128 | Ejere Rural No Home PNC Users
26 249325 1094521 | Ejere Rural Yes Health facility PNC Non-User
27 247451.8 109534.3 | Ejere Rural No Home PNC Users
28 245182.5 1095531 | Ejere Rural Yes Health facility PNC Non-User
29 244684.4 1095557 | Ejere Rural No Home PNC Users
30 246093.7 1096091 | Ejere Rural Yes Health facility PNC Non-User
31 24624.64 1094421 | Ejere Rural No Home PNC Non-User
32 246258.8 1095864 | Ejere Rural 4 or more Health facility PNC Non-User
33 246675.2 1096299 | Ejere Rural No Health facility PNC Users
34 245484.9 1095500 | Ejere Rural No Home PNC Non-User
35 244764.8 109555 | Ejere Rural Yes Home PNC Non-User
36 247348 1088542 | Ejere Rural 4 or more Health facility PNC Non-User
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37 245399.9 1094395 | Ejere Rural No Health facility PNC Users
38 245752 1091133 | Ejere Rural Yes Health facility PNC Non-User
39 246692 1089334 | Ejere Rural Yes Health facility PNC Users
40 246853 1089375 | Ejere Rural Yes Health facility PNC Non-User
41 248494 1092136 | Ejere Rural 4 or more Health facility PNC Users
42 247518.9 1095418 | Ejere Rural Yes Health facility PNC Users
43 244887.1 1095473 | Ejere Rural No Health facility PNC Users
44 24471.3 1095372 | Ejere Rural No Health facility PNC Non-User
45 247318 1095299 | Ejere Rural Yes Home PNC Users
46 247517.9 1095334 | Ejere Rural Yes Health facility PNC Non-User
47 245822.2 1092464 | Ejere Rural Yes Home PNC Users
48 247303 1095290 | Ejere Rural Yes Health facility PNC Users
49 246426.4 1093753 | Ejere Rural Yes Home PNC Non-User
50 246258.8 1095864 | Ejere Rural Yes Home PNC Users
51 242429.3 1094532 | Ejere Rural No Health facility PNC Non-User
52 249663 1095314 | Ejere Rural 4 or more Home PNC Users
53 250231 1094380 | Ejere Rural Yes Home PNC Users
54 244921.4 1095204 | Ejere Rural No Home PNC Non-User
55 248912 109673 | Ejere Rural Yes Home PNC Non-User
56 249433 1096014 | Ejere Rural 4 or more Health facility PNC Non-User
57 249333 1095963 | Ejere Rural No Health facility PNC Users
58 249209 1096212 | Ejere Rural No Health facility PNC Users
59 249441 1095804 | Ejere Rural 4 or more Health facility PNC Users
60 249949 1094528 | Ejere Rural No Health facility PNC Non-User
61 249884 1094739 | Ejere Rural Yes Home PNC Non-User
62 2442715 109489.1 | Ejere Rural No Home PNC Users
63 24467.8 1093011 | Ejere Rural No Home PNC Non-User
64 246164.4 1094517 | Ejere Rural No Home PNC Non-User
65 246306.6 109383.6 | Ejere Rural Yes Health facility PNC Users
66 246224.2 1091559 | Ejere Rural 4 or more Health facility PNC Non-User
67 245870.7 1092123 | Ejere Rural Yes Home PNC Users
68 245787.1 1092970 | Ejere Rural Yes Health facility PNC Users
69 246020.9 1093265 | Ejere Rural Yes Health facility PNC Non-User
70 253218.7 1087492 | Ejere Rural Yes Home PNC Non-User
71 253663.3 1090085 | Ejere Rural Yes Health facility PNC Non-User
72 255791.1 1087418 | Ejere Rural No Home PNC Non-User
73 250275.9 1090498 | Ejere Rural 4 or more Health facility PNC Non-User
74 252191.9 1089546 | Ejere Rural Yes Home PNC Non-User
75 250466.4 1097231 | Ejere Rural Yes Home PNC Non-User
76 250942.8 1095421 | Ejere Rural 4 or more Home PNC Users
77 249651.3 1097961 | Ejere Rural No Home PNC Non-User
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78 239758.2 1093338 | Ayana urban Yes Health facility PNC Users
79 240370.4 1092166 | Ayana urban Yes Health facility PNC Users
80 240349.8 1092040 | Ayana urban 4 or more Health facility PNC Users
81 240737.7 1091482 | Ayana urban Yes Home PNC Users
82 240627.3 1091977 | Ayana urban Yes Health facility PNC Users
83 240491.5 1092070 | Ayana urban 4 or more Health facility PNC Users
84 240419.5 1092043 | Ayana urban Yes Health facility PNC Users
85 240519.8 1091362 | Ayana urban Yes Health facility PNC Users
86 240446 1092275 | Ayana urban Yes Health facility PNC Users
87 240540.5 1092354 | Ayana urban Yes Health facility PNC Users
88 240315.3 1092905 | Ayana urban 4 or more Health facility PNC Users
89 240266.3 1092870 | Ayana urban Yes Health facility PNC Users
90 240201.6 1092833 | Ayana urban Yes Health facility PNC Users
91 240407.6 1092740 | Ayana urban 4 or more Health facility PNC Users
92 240175.7 1092895 | Ayana urban Yes Health facility PNC Users
93 240296.8 1092414 | Ayana urban 4 or more Health facility PNC Users
94 240248.5 1092364 | Ayana urban 4 or more Health facility PNC Users
95 239698.6 1093414 | Ayana urban Yes Health facility PNC Users
96 239738.2 1092898 | Ayana urban Yes Health facility PNC Non-User
97 239862.7 1092785 | Ayana urban 4 or more Health facility PNC Users
98 239852.4 1092617 | Ayana urban Yes Health facility PNC Users
99 239743.3 1092581 | Ayana urban Yes Health facility PNC Users
100 239754.8 1092502 | Ayana urban Yes Health facility PNC Users
101 239741.7 1092460 | Ayana urban 4 or more Health facility PNC Users
102 239772.4 1092373 | Ayana urban Yes Health facility PNC Users
103 239633.7 1092169 | Ayana urban Yes Home PNC Users
104 239564 1092397 | Ayana urban 4 or more Health facility PNC Users
105 239421.1 1092536 | Ayana urban Yes Health facility PNC Users
106 239289.7 1092850 | Ayana urban Yes Health facility PNC Users
107 239361 1092856 | Ayana urban Yes Health facility PNC Users
108 239326.4 1092455 | Ayana urban 4 or more Home PNC Non-User
109 239698.1 1092314 | Ayana urban Yes Health facility PNC Users
110 239770.9 1092265 | Ayana urban Yes Health facility PNC Users
111 239338.6 1092482 | Ayana urban 4 or more Health facility PNC Users
112 239448.4 1092408 | Ayana urban Yes Health facility PNC Users
113 239135.3 1092852 | Ayana urban Yes Health facility PNC Users
114 239269.9 1092579 | Ayana urban Yes Health facility PNC Users
115 239209.4 1092624 | Ayana urban Yes Health facility PNC Users
116 239375.9 1092485 | Ayana urban 4 or more Health facility PNC Users
117 239280.7 1092850 | Ayana urban Yes Health facility PNC Non-User
118 240210.1 1093183 | Ayana urban 4 or more Health facility PNC Users

201




119 238795.7 1094132 | Ayana urban No Home PNC Users
120 239680 1093021 | Ayana urban Yes Health facility PNC Users
121 239654 1093014 | Ayana urban 4 or more Health facility PNC Users
122 240829.7 1093507 | Ayana urban Yes Health facility PNC Users
123 238640.3 1093973 | Ayana urban Yes Home PNC Users
124 239442 1093156 | Ayana urban Yes Health facility PNC Non-User
125 239682.1 1093507 | Ayana urban No Health facility PNC Users
126 239076.8 1094019 | Ayana urban No Health facility PNC Users
127 239231 1093053 | Ayana urban 4 or more Home PNC Users
128 239093.4 1093788 | Ayana urban 4 or more Health facility PNC Non-User
129 238877 1092809 | Ayana urban Yes Health facility PNC Users
130 238783 1093068 | Ayana urban Yes Home PNC Users
131 240872.7 1093229 | Ayana urban Yes Health facility PNC Non-User
132 238779 1093462 | Ayana urban Yes Health facility PNC Users
133 238846 1093602 | Ayana urban 4 or more Health facility PNC Users
134 238816 1093657 | Ayana urban Yes Health facility PNC Non-User
135 238679 1093189 | Ayana urban 4 or more Health facility PNC Users
136 238795 1092936 | Ayana urban Yes Health facility PNC Non-User
137 238836 1092873 | Ayana urban Yes Health facility PNC Users
138 239106 1092677 | Ayana urban Yes Home PNC Users
139 239397 1092961 | Ayana urban 4 or more Health facility PNC Users
140 238558 1093665 | Ayana urban No Home PNC Users
141 239297 1093687 | Ayana urban Yes Home PNC Users
142 239286 1093641 | Ayana urban Yes Health facility PNC Users
143 238677 1093742 | Ayana urban Yes Home PNC Non-User
144 239240 1093468 | Ayana urban Yes Home PNC Users
145 239182 1093644 | Ayana urban Yes Health facility PNC Non-User
146 239356 1092932 | Ayana urban Yes Health facility PNC Users
147 239870.7 1092087 | Ayana urban 4 or more Health facility PNC Non-User
148 240495.1 1092751 | Ayana urban 4 or more Health facility PNC Users
149 240523 1092850 | Ayana urban 4 or more Health facility PNC Non-User
150 240512.5 1092707 | Ayana urban 4 or more Home PNC Users
151 240290.2 1092458 | Ayana urban Yes Home PNC Users
152 238836 1092873 | Ayana urban Yes Health facility PNC Users
153 239666.8 1092454 | Ayana urban 4 or more Health facility PNC Users
154 239094.4 1092806 | Ayana urban Yes Health facility PNC Non-User
155 239131.1 1092746 | Ayana urban Yes Health facility PNC Non-User
156 239161.8 1092684 | Ayana urban 4 or more Health facility PNC Users
157 239770.9 1092265 | Ayana urban Yes Home PNC Users
158 23942497 1092721 | Ayana urban Yes Health facility PNC Non-User
159 239467.9 1092958 | Ayana urban 4 or more Health facility PNC Users
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160 239454.6 1092843 | Ayana urban Yes Health facility PNC Non-User
161 239698.1 1092314 | Ayana urban Yes Home PNC Users
162 239564 1092397 | Ayana urban No Health facility PNC Users
163 239466.5 1.09E+08 | Ayana urban 4 or more Home PNC Users
164 239586.6 1092511 | Ayana urban Yes Health facility PNC Users
165 239611.7 1092627 | Ayana urban Yes Health facility PNC Users
166 239487.7 1092667 | Ayana urban No Health facility PNC Non-User
167 239466.2 1092808 | Ayana urban No Health facility PNC Users
168 239346.8 1092704 | Ayana urban Yes Health facility PNC Non-User
169 239337.5 1092747 | Ayana urban 4 or more Health facility PNC Users
170 239421.1 1092536 | Ayana urban 4 or more Health facility PNC Non-User
171 239872 1092084 | Ayana urban Yes Health facility PNC Users
172 230298.2 13632.62 | Lalistu Rural No Home PNC Non-User
173 229911.4 10489.49 | Lalistu Rural 4 or more Home PNC Users
174 229773 1047360 | Lalistu Rural Yes Home PNC Non-User
175 230600.9 1049122 | Lalistu Rural No Health facility PNC Non-User
176 230754 1047506 | Lalistu Rural No Home PNC Non-User
177 230558 1047298 | Lalistu Rural Yes Health facility PNC Non-User
178 229866 1047297 | Lalistu Rural Yes Home PNC Users
179 230476 1047145 | Lalistu Rural Yes Health facility PNC Non-User
180 230328 1047215 | Lalistu Rural Yes Health facility PNC Non-User
181 230222 1047340 | Lalistu Rural Yes Health facility PNC Non-User
182 232173.3 1052557 | Lalistu Rural Yes Home PNC Non-User
183 232142.3 1052498 | Lalistu Rural Yes Home PNC Non-User
184 231587.9 102242.9 | Lalistu Rural Yes Home PNC Users
185 231713.7 1051914 | Lalistu Rural Yes Home PNC Non-User
186 231999.2 105240.5 | Lalistu Rural Yes Health facility PNC Non-User
187 232075.6 1052491 | Lalistu Rural No Home PNC Users
188 231876.9 1052406 | Lalistu Rural Yes Health facility PNC Non-User
189 231580 1051516 | Lalistu Rural No Home PNC Non-User
190 23174060 1051621 | Lalistu Rural Yes Home PNC Non-User
191 231851.7 1052391 | Lalistu Rural 4 or more Health facility PNC Non-User
192 3633.6 1052543 | Lalistu Rural Yes Health facility PNC Non-User
193 232103 1052532 | Lalistu Rural No Home PNC Users
194 232049 1052512 | Lalistu Rural No Health facility PNC Non-User
195 232000 1052487 | Lalistu Rural No Home PNC Non-User
196 231983 1052456 | Lalistu Rural No Health facility PNC Users
197 231667 1052355 | Lalistu Rural No Home PNC Non-User
198 231613 1052318 | Lalistu Rural No Health facility PNC Non-User
199 231611 1047793 | Lalistu Rural No Home PNC Non-User
200 231507 1052212 | Lalistu Rural No Health facility PNC Non-User
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201 231964.4 1048897 | Lalistu Rural No Home PNC Non-User
202 231523 1050773 | Lalistu Rural No Health facility PNC Non-User
203 231614 1050888 | Lalistu Rural Yes Health facility PNC Users
204 231528 1052139 | Lalistu Rural No Home PNC Non-User
205 231795 1051145 | Lalistu Rural 4 or more Health facility PNC Non-User
206 232514.8 1050464 | Lalistu Rural Yes Health facility PNC Users
207 233097.1 1049919 | Lalistu Rural No Home PNC Non-User
208 231985 1052318 | Lalistu Rural Yes Home PNC Users
209 231684 1052222 | Lalistu Rural Yes Health facility PNC Non-User
210 231595 1052163 | Lalistu Rural Yes Home PNC Non-User
211 231485 1052128 | Lalistu Rural No Home PNC Non-User
212 231394 1052074 | Lalistu Rural No Health facility PNC Users
213 2311072 1052178 | Lalistu Rural No Home PNC Non-User
214 231203 1052147 | Lalistu Rural Yes Health facility PNC Non-User
215 231276 1052063 | Lalistu Rural Yes Home PNC Users
216 231425 1051877 | Lalistu Rural No Health facility PNC Non-User
217 231410 1051877 | Lalistu Rural 4 or more Health facility PNC Users
218 231546 1051597 | Lalistu Rural Yes Health facility PNC Non-User
219 231679 1051116 | Lalistu Rural Yes Health facility PNC Non-User
220 2316680 10511012 | Lalistu Rural No Home PNC Users
221 231664 1050932 | Lalistu Rural Yes Home PNC Non-User
222 231663.2 1050926 | Lalistu Rural No Health facility PNC Non-User
223 231633.5 1050530 | Lalistu Rural No Home PNC Non-User
224 229002 1047299 | Lalistu Rural Yes Home PNC Users
225 229315.2 1047553 | Lalistu Rural Yes Home PNC Non-User
226 231290 1050244 | Lalistu Rural No Home PNC Non-User
227 231106 1050081 | Lalistu Rural No Health facility PNC Non-User
228 230993 1050131 | Lalistu Rural No Home PNC Non-User
229 231405 1050551 | Lalistu Rural No Health facility PNC Non-User
230 228936 1047597 | Lalistu Rural Yes Home PNC Users
231 231319 1050396 | Lalistu Rural No Home PNC Users
232 229507.6 10478200 | Lalistu Rural Yes Health facility PNC Non-User
233 229581.9 1047750 | Lalistu Rural Yes Home PNC Users
234 230063.7 1047828 | Lalistu Rural Yes Health facility PNC Non-User
235 229562.8 104794.2 | Lalistu Rural Yes Health facility PNC Non-User
236 230231.3 1047994 | Lalistu Rural Yes Home PNC Users
237 230104.4 1048114 | Lalistu Rural 4 or more Home PNC Non-User
238 230017.4 108217.1 | Lalistu Rural Yes Home PNC Users
239 229943.7 1048338 | Lalistu Rural Yes Home PNC Non-User
240 229141 1047336 | Lalistu Rural No Health facility PNC Non-User
241 229094 1047585 | Lalistu Rural Yes Home PNC Users
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242 229314 1048419 | Lalistu Rural Yes Health facility PNC Non-User
243 229330 1048366 | Lalistu Rural No Home PNC Users

244 229951 1048512 | Lalistu Rural Yes Home PNC Non-User
245 230533 1048919 | Lalistu Rural Yes Health facility PNC Users

246 230367 1048775 | Lalistu Rural Yes Home PNC Non-User
247 229855 1048384 | Lalistu Rural Yes Health facility PNC Non-User
248 230510 104884.6 | Lalistu Rural 4 or more Home PNC Non-User
249 229911 1048248 | Lalistu Rural Yes Health facility PNC Non-User
250 230286 1048527 | Lalistu Rural Yes Health facility PNC Users

251 229150 1048277 | Lalistu Rural Yes Home PNC Non-User
252 229976 1047328 | Lalistu Rural No Home PNC Non-User
253 229297.1 1047546 | Lalistu Rural Yes Health facility PNC Users

254 229376.4 1.05E+08 | Lalistu Rural No Home PNC Non-User
255 232077.8 1047835 | Lalistu Rural No Home PNC Users

256 231280.8 1046389 | Lalistu Rural Yes Health facility PNC Non-User
257 231497.6 1046615 | Lalistu Rural No Health facility PNC Non-User
258 231355.7 1046939 | Lalistu Rural Yes Home PNC Non-User
259 231350.7 1047159 | Lalistu Rural No Home PNC Non-User
260 231464.1 1047301 | Lalistu Rural 4 or more Home PNC Users

261 231287.8 1047513 | Lalistu Rural 4 or more Home PNC Non-User
262 231198.6 10477616 | Lalistu Rural 4 or more Home PNC Users

263 230954.8 1047417 | Lalistu Rural No Health facility PNC Non-User
264 229131 1046962 | Lalistu Rural No Health facility PNC Non-User
265 229054 1046959 | Lalistu Rural Yes Health facility PNC Users

266 229016 1046903 | Lalistu Rural No Home PNC Non-User
267 228929 1046847 | Lalistu Rural No Home PNC Non-User
268 2287715 1046781 | Lalistu Rural Yes Home PNC Non-User
269 228758 1046697 | Lalistu Rural No Health facility PNC Users

270 228862 1046714 | Lalistu Rural No Health facility PNC Non-User
271 228880 1046729 | Lalistu Rural No Home PNC Non-User
272 229145 1046781 | Lalistu Rural No Health facility PNC Non-User
273 228939 1046498 | Lalistu Rural Yes Health facility PNC Non-User
274 229327 1046955 | Lalistu Rural No Health facility PNC Non-User
275 228905 1046460 | Lalistu Rural No Health facility PNC Users

276 229099 1047140 | Lalistu Rural Yes Home PNC Non-User
277 231350.4 1048262 | Lalistu Rural 4 or more Health facility PNC Non-User
278 229940 1043651 | Lalistu Rural No Home PNC Non-User
279 228986 1046571 | Lalistu Rural No Health facility PNC Non-User
280 229909 1043803 | Lalistu Rural No Home PNC Non-User
281 229878 1044010 | Lalistu Rural No Health facility PNC Non-User
282 229842 1044328 | Lalistu Rural Yes Health facility PNC Non-User
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283 229813 1044555 | Lalistu Rural No Health facility PNC Non-User
284 229802 1044520 | Lalistu Rural No Home PNC Non-User
285 229825 10444.45 | Lalistu Rural No Home PNC Non-User
286 230031 1043877 | Lalistu Rural Yes Home PNC Non-User
287 229995 1043846 | Lalistu Rural Yes Health facility PNC Users
288 230004 1043920 | Lalistu Rural 4 or more Health facility PNC Non-User
289 229726 1045611 | Lalistu Rural No Home PNC Non-User
290 229862 1044141 | Lalistu Rural Yes Home PNC Non-User
291 229954 1044629 | Lalistu Rural No Home PNC Non-User
292 229932 1044695 | Lalistu Rural No Home PNC Non-User
293 239704 1057628 | Lalistu Rural Yes Health facility PNC Non-User
294 239704 1057628 | Lalistu Rural 4 or more Home PNC Users
295 239704 1057628 | Angar Urban Yes Health facility PNC Non-User
296 239704 1057628 | Angar Urban Yes Health facility PNC Users
297 240578.4 105847.7 | Angar Urban 4 or more Home PNC Non-User
298 240597 105887.6 | Angar Urban Yes Health facility PNC Non-User
299 240659.1 1058518 | Angar Urban Yes Health facility PNC Users
300 240704.2 1058529 | Angar Urban No Health facility PNC Non-User
301 240696 1058391 | Angar Urban Yes Health facility PNC Users
302 240924.9 1058682 | Angar Urban No Home PNC Non-User
303 240797 1058444 | Angar Urban No Health facility PNC Non-User
304 240897 1058431 | Angar Urban Yes Home PNC Users
305 240165 1057921 | Angar Urban Yes Health facility PNC Non-User
306 236017.3 1059805 | Angar Urban Yes Health facility PNC Users
307 240239 1057807 | Angar Urban Yes Health facility PNC Non-User
308 240189 1057883 | Angar Urban Yes Home PNC Users
309 240195 1057869 | Angar Urban Yes Home PNC Non-User
310 240289 1058125 | Angar Urban Yes Health facility PNC Non-User
311 240566 1057923 | Angar Urban Yes Health facility PNC Non-User
312 240509 1057807 | Angar Urban 4 or more Home PNC Users
313 240571 1057823 | Angar Urban Yes Health facility PNC Non-User
314 240636 1057841 | Angar Urban No Health facility PNC Users
315 240738 1057898 | Angar Urban No Home PNC Non-User
316 240619 1058021 | Angar Urban Yes Health facility PNC Non-User
317 240490 105805 | Angar Urban No Home PNC Users
318 240575 1058055 | Angar Urban No Health facility PNC Non-User
319 236747.6 1959990 | Angar Urban Yes Health facility PNC Users
320 237049.2 1059376 | Angar Urban No Home PNC Non-User
321 240588 1058158 | Angar Urban Yes Health facility PNC Users
322 240618 1058095 | Angar Urban Yes Health facility PNC Non-User
323 240092 1058104 | Angar Urban No Health facility PNC Non-User
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324 240134 1058070 | Angar Urban Yes Home PNC Users
325 240173 1058146 | Angar Urban Yes Health facility PNC Non-User
326 240276.7 1058306 | Angar Urban 4 or more Health facility PNC Non-User
327 240183.8 1058245 | Angar Urban Yes Home PNC Users
328 240210.1 1058267 | Angar Urban No Home PNC Non-User
329 237980.5 1060234 | Angar Urban Yes Health facility PNC Non-User
330 238165.7 1059350 | Angar Urban Yes Health facility PNC Non-User
331 238737.2 1059207 | Angar Urban No Health facility PNC Users
332 239467.5 1059218 | Angar Urban No Health facility PNC Non-User
333 239705.6 1058853 | Angar Urban No Home PNC Users
334 239922.6 1059276 | Angar Urban No Home PNC Non-User
335 239673.9 1060398 | Angar Urban No Health facility PNC Non-User
336 240139.6 1059800 | Angar Urban Yes Home PNC Users
337 239038.9 1060398 | Angar Urban Yes Health facility PNC Users
338 239668.6 1060371 | Angar Urban 4 or more Health facility PNC Non-User
339 240390.4 1058578 | Angar Urban Yes Health facility PNC Non-User
340 2400234 1058204 | Angar Urban No Health facility PNC Non-User
341 24004.65 1058238 | Angar Urban No Home PNC Non-User
342 240081.1 1058238 | Angar Urban Yes Health facility PNC Non-User
343 240050.7 1058300 | Angar Urban Yes Health facility PNC Users
344 240100.8 1058297 | Angar Urban Yes Health facility PNC Non-User
345 240131.6 1058320 | Angar Urban 4 or more Health facility PNC Users
346 240194.3 1058366 | Angar Urban Yes Health facility PNC Users
347 24011018 1058180 | Angar Urban Yes Home PNC Non-User
348 240836.3 1059025 | Angar Urban Yes Health facility PNC Users
349 240951.1 1058829 | Angar Urban Yes Health facility PNC Non-User
350 240276.7 1058470 | Angar Urban Yes Home PNC Users
351 237680.2 1059892 | Angar Urban Yes Home PNC Non-User
352 240253 1058173 | Angar Urban No Health facility PNC Users
353 240253 1058173 | Angar Urban No Home PNC Non-User
354 240253 1058173 | Angar Urban No Home PNC Users
355 240253 1058173 | Angar Urban No Home PNC Non-User
356 240355 1058269 | Angar Urban No Home PNC Users
357 240379 1058298 | Angar Urban No Home PNC Non-User
358 240254 1058279 | Angar Urban No Home PNC Non-User
359 240136 1058242 | Angar Urban Yes Health facility PNC Non-User
360 240632.2 105894.3 | Angar Urban 4 or more Home PNC Non-User
361 240160 1058220 | Angar Urban Yes Home PNC Users
362 235673.4 1059472 | Angar Urban Yes Health facility PNC Non-User
363 240263 1058460 | Angar Urban No Home PNC Non-User
364 240254 1058553 | Angar Urban No Home PNC Non-User
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365 236100.7 1059257 | Angar Urban No Home PNC Non-User
366 236219.7 1058936 | Angar Urban No Home PNC Non-User
367 236537.2 1058821 | Angar Urban No Health facility PNC Users
368 237005.5 1058829 | Angar Urban Yes Health facility PNC Non-User
369 237481.8 1059503 | Angar Urban 4 or more Home PNC Non-User
370 237779.4 1059380 | Angar Urban No Home PNC Non-User
371 240205 1058321 | Angar Urban Yes Health facility PNC Non-User
372 240266 1058522 | Angar Urban Yes Home PNC Non-User
373 240218 1058335 | Angar Urban 4 or more Health facility PNC Users
374 240261 1058428 | Angar Urban Yes Health facility PNC Non-User
375 240254 1058553 | Angar Urban No Home PNC Users
376 240188 1058315 | Angar Urban No Home PNC Non-User
377 240132 1058773 | Angar Urban Yes Home PNC Non-User
378 240142 1058478 | Angar Urban Yes Health facility PNC Users
379 240149 1058710 | Angar Urban No Home PNC Non-User
380 240150 1058400 | Angar Urban Yes Health facility PNC Non-User
381 240227 1058623 | Angar Urban Yes Health facility PNC Users
382 240542.9 1058927 | Angar Urban No Home PNC Non-User
383 240451 1058855 | Angar Urban Yes Health facility PNC Non-User
384 240437.5 1058956 | Angar Urban Yes Home PNC Users
385 240337.7 1059003 | Angar Urban Yes Home PNC Non-User
386 240280.8 1059072 | Angar Urban No Home PNC Non-User
387 240141 1058370 | Angar Urban 4 or more Health facility PNC Users
388 240129 1058374 | Angar Urban Yes Health facility PNC Non-User
389 240013 1058333 | Angar Urban Yes Health facility PNC Non-User
390 238045.4 1059162 | Angar Urban Yes Home PNC Users
391 240037 1058299 | Angar Urban Yes Health facility PNC Non-User
392 239979 1058342 | Angar Urban No Home PNC Non-User
393 239933.1 1058149 | Angar Urban Yes Health facility PNC Users
394 239958.9 1058150 | Angar Urban 4 or more Home PNC Non-User
395 239954.3 1058148 | Angar Urban No Home PNC Non-User
396 239954.3 1058148 | Angar Urban No Home PNC Non-User
397 2399725 1058186 | Angar Urban Yes Home PNC Non-User
398 239964.9 1058147 | Angar Urban Yes Health facility PNC Users
399 240004.5 1058227 | Angar Urban No Home PNC Non-User
400 240044.3 1058269 | Angar Urban 4 or more Home PNC Non-User
401 240046.5 1058295 | Angar Urban 4 or more Home PNC Users
402 239946.3 1058131 | Angar Urban No Home PNC Non-User
403 240250.7 1058440 | Angar Urban Yes Health facility PNC Users
404 239953.8 1058127 | Angar Urban No Home PNC Non-User
405 239891 1058195 | Angar Urban Yes Home PNC Users
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406 239899 1058212 | Angar Urban No Home PNC Non-User
407 239906 1058255 | Angar Urban No Home PNC Non-User
408 239906 1058255 | Angar Urban Yes Home PNC Users
409 239911 1058283 | Angar Urban No Home PNC Non-User
410 239874 1058289 | Angar Urban 4 or more Home PNC Non-User
411 239857 1058286 | Angar Urban Yes Health facility PNC Users
412 239829 1058235 | Angar Urban No Home PNC Users
413 239860 1058251 | Angar Urban No Home PNC Non-User
414 239820 1058160 | Angar Urban No Home PNC Non-User
415 239847 1058125 | Angar Urban Yes Health facility PNC Users
416 239863 1058109 | Angar Urban Yes Home PNC Non-User
417 239803 1058002 | Angar Urban Yes Health facility PNC Non-User
418 239828 1058023 | Angar Urban No Home PNC Non-User
419 239658 1058079 | Angar Urban No Health facility PNC Non-User
420 239887 1058076 | Angar Urban No Home PNC Non-User
421 239869 1058090 | Angar Urban Yes Health facility PNC Users
422 239764 1058046 | Angar Urban Yes Home PNC Non-User
423 239755 1058059 | Angar Urban Yes Health facility PNC Users
424 239659 1058095 | Angar Urban Yes Health facility PNC Users
425 239715 1057983 | Angar Urban 4 or more Health facility PNC Non-User
426 239800 1058073 | Angar Urban Yes Home PNC Non-User
427 239773 1057998 | Angar Urban Yes Home PNC Users
428 239838 1058146 | Angar Urban Yes Home PNC Users
429 238886 1058426 | Angar Urban No Home PNC Users
430 238823 1058515 | Angar Urban No Health facility PNC Users
431 238648 1058641 | Angar Urban No Health facility PNC Users
432 239142 1058929 | Angar Urban No Home PNC Non-User
433 239191 1058850 | Angar Urban No Home PNC Non-User
434 239410 1058607 | Angar Urban Yes Health facility PNC Non-User
435 239420 1058454 | Angar Urban No Home PNC Users
436 239378 1058288 | Angar Urban No Health facility PNC Non-User
437 238295.4 1058856 | Angar Urban Yes Home PNC Users
438 239469 1058273 | Angar Urban Yes Health facility PNC Non-User
439 239701.3 1057952 | Angar Urban Yes Health facility PNC Non-User
440 239837.9 1058068 | Angar Urban No Home PNC Non-User
441 239187 1058380 | Angar Urban No Home PNC Users
442 239024.3 1058566 | Angar Urban No Home PNC Non-User
443 239029.5 1058623 | Angar Urban 4 or more Health facility PNC Users
444 239176.8 1058609 | Angar Urban No Home PNC Non-User
445 239310.5 1058662 | Angar Urban No Health facility PNC Users
446 238593 1059587 | Angar Urban No Home PNC Non-User
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447 239350.1 1058569 | Angar Urban No Health facility PNC Non-User
448 239343.8 1058453 | Angar Urban No Health facility PNC Non-User
449 239478.6 1058431 | Angar Urban Yes Home PNC Users
450 239543.5 1058383 | Angar Urban No Health facility PNC Users
451 239543.5 1058383 | Angar Urban No Home PNC Non-User
452 239806.8 1058197 | Angar Urban No Home PNC Users
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Appendix 7. Georeferenced DHFs X-Y coordinate spatial data recorded during field survey

Sr/no | Facility type X-coordinate Y-coordinate
1 Ayana health post 239541.8 1092332
2 Ayana health center | 239217.6 1093108
3 Ejere health post 246522.5 1092978
4 Gida Ayana hospital | 240372.9 1093013
5 Angar health post 239724.2 1058110
6 Angar health center 240005.5 1058452
7 Lalistu health post 229183.6 1047869
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