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Summary

Background

Ethiopia has been working towards achieving universal health coverage (UHC) through the
expansion of primary health care units to the rural community. The primary health care delivery
system is one of the three levels of the Ethiopian health care delivery system at the community
level. Improving access to and utilisation of primary health care units helps the realisation of the
‘health for all’ agenda of the sustainable development goals (SDGs). Health service utilisation is
considered both an influencer and consequence of population change. Yet, there are variations in
health service utilisation across regions in Ethiopia. The population characteristics, such as
births, deaths, age, and sex distribution, of the Sidama community have not been investigated
since the 2007 census. Understanding the transitions in demographic variables and their impact
in health service use can give insight to health planners at the local level. As the health-seeking
behaviour of the community improves, morbidity, mortality and birth rates reduce, and life
expectancy increases. However, measuring health care utilisation demands good quality
population and utilisation data. Ethiopia has low coverage of registration of vital events, such as
births and deaths. The quality of self-reported data also lacks accuracy. In addition, the health
facility-based recoding system, Health Management Information System (HMIS), also lacks
completeness and quality. Therefore, understanding health service utilisation from health facility
data at a local level could give insight into how to improve the data quality and the health
outcomes of the community they serve. Moreover, identification of measurement and reporting

errors in health demographic sites could identify knowledge gaps that could be improved.
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Objectives

The overall aim of this thesis was to measure health service utilisation from health facilities and
demographic data in Dale and Wonsho districts of the Sidama region in southern Ethiopia. The
specific objectives were to assess the health service utilisation and disease distributions (Paper I);
to assess the health service utilisation and identify factors that account for the variation in health
service utilisation at kebele level (Paper II); and to identify the demographic structure and
identify some limitations to how the population dynamics are studied in rural districts in the
Sidama region in southern Ethiopia (Paper III).

Methods

We conducted an institution-based cross-sectional design study from 1 July 2017 to 30 June
2018 for all patients visiting health facilities in 65 primary health care units in Dale and Wonsho
districts of the Sidama region. We trained and employed fifteen local data collectors and two
supervisors to collect secondary data from standard registers supplied by the Federal Ministry of
Health. The number of patients who visited the health facilities was 81,129. The utilisation rate
was calculated as visits per person per year for new cases. We calculated the odds ratio for health
service use and proportions of diseases’ diagnoses. We also presented the findings to the health
managers and incorporated their suggestions for health improvement in the study (Paper I). For
Paper II, we conducted an exploratory ecological study design. Fifty-four kebeles under the
catchment of the 65 health facilities were included. We used ArcGIS and SaTScan software to
identify and explore the spatial distribution of health service utilisation. Linear regression was
used in the analysis. For Paper III, a mixed-method cross-sectional study was conducted using
baseline data of the newly established Dale-Wonsho Health and Demographic Surveillance

System site in 2018. A total of 5,179 randomly selected households, having 25,144 individuals,
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were analysed. Death-related information was also collected from the traditional burial
associations called iddir. Focus group discussions and in-depth interviews were used for
qualitative data collection. Logistic regression, life tables, and age reliability indices were used in
the analysis.

Results

There was a low annual health service utilisation in the study area. The outpatient health service
utilisation was 0.18 visits per person per year (95% CI: 0.18-0.19), with a mean of 0.17 (range:
0.01-1.19) visits per person per year. There was an uneven distribution of the low health service
utilisation among the 54 rural kebeles in the two districts (Papers I-IT). The rate of utilisation
varied between different demographic attributes. The rural population had lower odds of health
service utilisation per year by 91%, compared to the urban population (OR = 0.09; 95% CI:
0.08-0.09). The health service utilisation by children in the age group of 5-14 years was lower
than by children under five years of age by 78% (OR = 0.22; 95% CI: 0.21-0.23). Females used
health services four times as often as males (OR =4.17; 95% CI: 4.09-4.25). Health
professionals’ opinions on improving the health service utilisation were categorised as budget
allocations and alternative financial sources, sustainable drug and material supply, health
workers capacity-building, quality of services, access to health facilities, public and
stakeholders’ involvement and collaboration, and supervision and record-keeping (Paper I).
Kebeles with health centres had a higher service usage. More than half of the kebeles were within
a 10 km distance from health centres. Thus, as the distance from the health centre increased, the
utilisation rate decreased (Paper II). Around three out of seventeen (17.9%; 14,847 of 83,148)
diagnoses in all age groups were for febrile illnesses. Close to half the febrile cases were among

children under five years of age (46.5%; 3,827 of 8,233). The most common registered diagnosis
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among children was pneumonia (36.7%; 2,635 of 7,184 new visitors). Non-communicable
diseases were diagnosed rarely. Family planning services constituted the most frequently utilised
service (Paper I). The population in which these studies were conducted showed a lower fertility
rate. There was a total fertility rate of 2.9 children/woman and a crude birth rate was 22.8/1,000
population. We recorded a crude death rate of 5.2/1,000 population. Factors affecting the fertility
level were age, residence and educational status. We identified measurement and reporting errors
on age, birth, and death information. The life expectancy declined to an average of 53 years
(range 4858 years), after substituting national and regional mortality estimates (Paper III).
Conclusion

This thesis shows a low and unequal use of health services among population groups and lower-
level geographic areas (kebeles). The number of non-communicable disease diagnoses at the
primary level of care was very low. The fertility in Sidama is lower than in previous studies and
is affected by age, education and residence. Moreover, there were measurement and reporting
errors in the community and health facility data. The mortality rates are higher and the life
expectancy is reduced, after adjusting for reporting errors. The low service usage, coupled with
poor diagnostic capacity, might have affected the mortality measures, while relatively higher
family planning services usage might have reduced the fertility rates. The health professionals
suggested working towards making the health services of good quality, accessible, and
affordable to the community to enhance the service use and improve the health outcomes of the

local community.
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What is this thesis about?

Even though the Ethiopian health care delivery system has a three-tier system at primary,
secondary and tertiary levels, the primary health care system is the government’s focus for
addressing the health service issues for the majority of the population. The primary health care
system at a district level is composed of a primary hospital, health centre, and health posts. These
parts are often labelled as the primary health care units that provide preventive, promotive and
curative services to the local community. The curative services, however, focus on diagnosis and
treatment of common illnesses, and do not include advanced procedures and skilled
professionals, as is the case in developed countries. Secondary and tertiary health care systems
provide specialist health services. At the heart of the Ethiopian primary health care delivery
system are the community health workers, known as the ‘health extension workers’ (HEWs),
working at the health post level. There are also selected members of the community organised in
a network of ‘one-to-five’, known as the ‘health development army’ (HDA), who work closely
with the health extension workers. The coverage and utilisation of primary health care units
varies across regions in Ethiopia. National studies have shown that there is a variation in
utilisation between health posts and health centres. Patients tend to prefer health centres over
health posts mostly due to lack of clinical skills of the health extension workers, deficiency of
diagnostic tests, and absence of services on most days of the week. Since the latest Ethiopian
census was conducted in 2007, there is also a lack of understanding of the recent changes on
population characteristics, such as births, deaths, age, and sex distributions at local level. Hence,
there are very few attempts to link the utilisation of the health care delivery with the changing

population characteristics of the local community. There is also limited information available on
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the occurrence of observed diseases in local communities. Therefore, this thesis aimed to answer
the following research questions:
1. What is the current level of primary health care service utilisation and disease pattern in
the Dale and Wonsho districts? (Objectives 1 and 2; Papers I and II)
2. How is the health service use distributed across the kebele level and what are the
geographic factors affecting the distribution? (Objectives 1 and 2; Papers I and II)
3. What are the population characteristics of the local communities and how are these
associated with the primary health care delivery system? (Objectives 1 and 3; Papers |

and III)

To address the first question, we employed a cross-sectional health facility survey on all primary
health care units (50 health posts and 15 health centres) in Dale and Wonsho districts. In this
survey, we assessed the health service utilisation, the health managers’ opinions and
recommendations for the improvement of the health care services, and identified the common
diseases and health services. We found low health service utilisation, poor diagnostic capacity,
and low non-communicable disease prevalence. Moreover, the use of health services varied
among different age groups, sex, residential area (urban-rural), and health facility (health centres
versus health posts). We also found a higher family planning and immunisation service use,
compared to other services (Paper I). We did a spatial analysis on 67,678 patients living in 54
kebeles to determine the local-area level variability in health service utilisation. We found that
urban residents and kebeles having a health centre nearby had better utilisation than the rural
kebeles and kebeles without health centre nearby. We also showed geographic areas that are far

away from primary health care delivery units. Distance from health centre to the kebele centre
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was associated with the low service usage in the study area (Paper II). We also estimated the
birth and death rates. There were also more unreported mortalities in the study area. There was a
reduction in fertility rates in the local community (Paper III). The lower utilisation level, in
combination with the poor diagnostic and treatment capacity of the health facilities, might have
led to the higher mortality and lower life expectancy estimates. However, the improved family
planning usage could have contributed to the lower fertility rates. The variation in utilisation rate
among different segments of the population gives direction for the health managers’ and policy-

makers’ actions towards making the primary health care delivery system accessible to all.
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Research environment

I joined the joint the PhD programme of the Norwegian Programme for Capacity Development
in Higher Education and Research for Development (NORHED) through the South Ethiopia
Network of Universities in Public Health (SENUPH): Improving Women’s Participation in
Postgraduate Education project in 2016. This joint programme is a partnership between the
School of Public Health, College of Medicine and Health Sciences, Hawassa University,
Hawassa, Ethiopia and the Centre for International Health (CIH), Faculty of Medicine,
University of Bergen, Bergen, Norway. Intending to generate and improve community-based
longitudinal and demographic data, Hawassa University launched its own Health and
Demographic Surveillance System site (HDSS) in Sidama in Dale and Wonsho districts in 2017.
I obtained data from the sample of the baseline survey of HDSS for one of the papers (Paper III).
Thus, this research was carried out based on the HDSS and health facility surveys. This research

has been funded by the NORHED-SENUPH project, ETH-13/0025.
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Introduction

The primary health care delivery system plays a crucial role in increasing health service coverage
and access at a community level (1). The coverage of essential health services varies between
regions in Ethiopia, with low overall national coverage (2). The tendency to seek care from a
modern health care delivery system has been limited in rural communities. The rural community
has only been seeking modern health services after exhausting other alternatives, such as
traditional medicine (3). Despite the government’s effort to improve health service access,
studies at the national level have shown that the health service utilisation rate, expressed as
outpatient visits per person per year, was below the target of two visits per person per year by the
year 2020 (4). However, there has not been any study that assessed the level of health service

utilisation at a local level.

Health improvement has been linked with the reduction of mortality and increased life
expectancy, and could also reduce the population growth rate as a result of improved access to
fertility and population control measures (5). Furthermore, there has not been any census done in
Ethiopia since 2007. Therefore, the actual population measures used in the country in recent
years were estimated based on projections. Hence, we conducted a census in the Dale and
Wonsho districts of the Sidama region in southern Ethiopia. We showed the relationship between
demographic measures, such as births, deaths, age, and sex distribution, with the uptake of the

primary health care delivery in a local setting.
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Health service utilisation

Health care utilisation describes the use of preventive, curative, and promotive health services, or
getting information on the health status of a person. Utilisation can be reported as the number of
services used divided by a population over a given time; the percentage of people who use a
service over a period of time divided by eligible individuals for that service; or a summarised
number without any denominator (6). In the absence of a regular vital registration system, the
World Health Organization recommends estimating the denominator for this calculation from
census projections (7). Utilisation can be considered as revealed accessibility, and not merely the
presence of a facility (8). Health care utilisation can be affected by geography, socio-economic
factors, demography and the needs of the population (6,8). One of the conceptual frameworks for
health service use demonstrates the determinants of health use as predisposing, enabling and

need-related factors (9).

Health service utilisation data can be obtained from the administrative records of those
delivering health services or insurance, provider surveys, and self-reported data from population
surveys. Common types of surveys include the Demographic and Health Survey (DHS), the
Expanded Programme on Immunization (EPI) 30-cluster survey, and the UNICEF Multiple
Indicator Cluster Survey (MICS) (6,10). However, both primary and secondary sources of data
have limitations. Administrative data are prone to overestimation due to repeated counting in the
numerator and uncertain denominator estimates. Even though household surveys are more
reliable, they are prone to sampling and reporting errors. Using multiple sources of data could

increase the accuracy of the estimates (10).
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Health service utilisation models

Health service utilisation is the use of the health care system for preventing and curing health
problems, for maintaining health status, or getting information on one’s prognosis (11). Models
give insight into a range of variables to consider when analysing the health service utilisation in a
health care delivery system (8). Conceptual frameworks for health care use or access have been
designed by many studies so far. The most widely used behavioural model was developed by
Ronald M. Andersen, initially in the 1960s (11,12). The model depicts the predictors for health
service use, namely predisposing, enabling and need factors. Predisposing factors include socio-
demographic factors, health beliefs, values and attitudes. The enabling factors include resources
that assist or block health services (8,12). This model emphasises that the need factors are the
most influential predictors of utilisation (8). Another model that extended the variables from
Andersen’s model was developed by Gross in 1972. In this model, accessibility variables such as
distance, travel time, waiting time, delay in appointment, and availability of needed services

were incorporated into the model with the predisposing, enabling and need factors (8).

Other models of health service utilisation also exist, focusing on the individual or systems
perspectives. The oldest model from the 1950s was the Rosenstock model. The model states that
the emotional beliefs of a person are what drive them to use health services. However, the
process of seeking health care should be less troublesome than the illness itself. There could also

be other barriers such as distance, money, and time that could hinder the utilisation (8).
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According to Suchman’s model, social groupings influence an individual’s utilisation behaviour.
The social network indicated in this model includes family, friends and influential persons in the
community. Therefore, communities having low socio-economic status, minorities, and isolated
cultural or traditional groups tend to be influenced by the ‘lay person’s’ advice, rather than

modern medical treatment (8).

Another framework, developed by Aday and Andersen in 1974, considered assessment of the
health system with utilisation. It considers the wider national health policy to assess utilisation of
health services and level of satisfaction as an outcome. The model can be used to research any
health care system. It also considers accessibility from the perspective of the space, time and

distance needed to get the health care service (8).

Access to health care is a recent framework designed by Levesque et al. in 2013. According to
this model, access deals with the identification of health care needs, seeking, reaching and using
the needed health care services (13). It perceives health care access from acceptability,
approachability, affordability, appropriateness and availability dimensions. It also considers the
socio-economic factors as determinants of the individual’s and population’s ability to “perceive,

seek, reach, pay, and engage” in health services (14).

Health service utilisation globally
Universal health coverage (UHC) states that all people should have access to the essential health
services that they need, including promotion, prevention, curative, rehabilitative and supportive

services, while protecting them from financial hardship (15,16). Universal health coverage is
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Sustainable Development Goal (SDG) target 3.8. It is an important way of achieving other
health-related SDG targets (16). Primary health care is identified as a major means of realising
universal health coverage. Although the universal health service coverage index has increased in
all nations and income groups, the fastest progress has been observed in the low-income
countries (1). Primary health care helps in delivering cost-effective interventions to the vast
portion of the population (8). Interventions targeting mainly infectious diseases, reproductive,
maternal, newborn and child services are the main contributors to this increment in service
coverage. Improving the non-communicable disease services should also be emphasised to
achieve the targeted indicators (1). The major accomplishment of the health care delivery system
ensures the utilisation of services as frequently as needed and at the correct time (8). The

strength of the health system in low-income settings contributes to the progress of UHC.

However, if we continue with the current global trend of populations covered by essential health
services, which are 33%—-49% of the population, the 2030 SDG goal of achieving UHC for all
will be unrealistic (1). As primary health care is a programmatic route for achieving UHC, it
does so by empowering the community, emphasising social accountability, and linking the health
sector with nutrition, education, water, and sanitation programmes. It also integrates
communicable diseases, women’s and children’s health, and non-communicable services which
are delivered separately. Primary health care is the most cost-effective engine to
comprehensively achieve delivery of essential health services near to the people’s residence and
the community setting (1,8). Despite these efforts, almost fifty percent of the global population is

deprived of essential health services (2).
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Health service utilisation in Ethiopia

In Ethiopia, primary health care coverage is used as a proxy indicator for service access. Physical
accessibility is defined in Ethiopia as areas within two hours walking distance or located less
than 10 km from the primary health care unit (17). The coverage of essential health services and
health service utilisation remains low in Ethiopia. Furthermore, there is a high disparity in
service coverage geographically or among residential areas (urban-rural) (2). A recent study on
universal health coverage showed a national coverage of 34%, with great regional variability (2).
The national household health service utilisation survey showed that, among people who

reported being ill, only 53% visited health facilities.

The common reasons for not seeking care were cost, proximity, self-medication and the thought
of the disease as not serious (18). A study conducted 30 years ago in 26 health facilities in
central, southern and western Ethiopia showed that substantial variations in health service
utilisation rates occurred across regions, districts, and local communities (19). National studies
on outpatient visits per person and hospital admission registries also revealed low health service
utilisation (4). Outpatient service utilisation, one of the recommended core indicators of health
service delivery, is calculated by the number of outpatient department (OPD) visits per person
per year (20). Ethiopia aims to reach an OPD utilisation of two visits per person per year by
2020; however, the average OPD visits rate in Ethiopia was 0.48 visits per person per year in
2015 (4). Lower rates of outpatient visits show the lower quality of services or limited
accessibility (21). The country’s Health Sector Transformation Plan (HSTP), together with the

second Growth and Transformation Plan (GTPII), aims to improve the coverage, utilisation and
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quality of the basic health services with equity, and to improve the capacity of the health sectors

from primary to tertiary level.

Ethiopia showed progress in improving access to primary health care units by employing a large
number of low- and mid-level health workers, as well as the construction of health centres and
health posts. The health extension programme (HEP) links the community with the health
facilities, predominantly health centres. The programme is sustained by the involvement of a
functional health development army (HDA) (4). The HDA is a community-based organisation
comprising women from a team of 30 households. The team is networked into six groups called
one-to-five networks. The leaders of each team receive training and become representatives who
will work with the health extension workers (HEWSs) (22). This functional relationship is thought

to improve the accessibility and utilisation of essential health services.

To increase accessibility and utilisation of services, Ethiopia has organised health service
delivery at various levels, such as household/family, community and health facilities. To attain
the desired goals, strengthening primary health care units (PHCUs) with a well-functioning
health extension programme having a firm community base is mandatory (4). Like other
developing countries, Ethiopia is challenged with a triple-burden of diseases, including
communicable, non-communicable and injuries. To tackle these challenges and improve the
health service utilisation, key components are outlined in the Essential Health Services Package
(ESHP); this ESHP identifies priority health services (23). The package includes important
strategies to improve the health status of the population through accelerated economic growth of

the country as a consequence of a reduction in birth and death rates (24). This EHSP also serves
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as a primary framework to progressively achieve universal health coverage (UHC) in the country
through quality primary health care services. The package included nine priority areas based on
the disease burden of the country. These include major communicable diseases (HIV/AIDS,
tuberculosis and malaria), non-communicable diseases, reproductive, maternal, neonatal, child
and adolescent health, surgical and injury care, emergency and critical care, neglected tropical
diseases, health education and behaviour change communication services, hygiene and

environmental health services, and multi-sectoral nutrition interventions (23).

Determinants of health service utilisation

People use health services for the purpose of diagnosis, cure, rehabilitation from disease or
injury, maintenance of function, or getting information about their health status. Ideally, health
care utilisation should be determined by need and health status. Yet practically, other factors,
such as accessibility, availability, timeliness, convenience, and affordability, are correlated with
health service utilisation. Other factors also affect the differential use of health services among
population groups. These include geography (urban-rural), social and demographic
characteristics, economic status, environmental exposure, and disability status (8,25).
Geographic determinants of health service utilisation include physical accessibility, such as the
distance of the households from the health facilities, distribution of health facilities, population
density, altitude and urbanisation (19,26,27). Variations in health service utilisation can exist at
the small geographic area level (28). Access to health services can be affected by low health
service coverage and geographical inaccessibility of health facilities (29). However, some studies

show the under-utilisation of primary health services, even if they are available (30).
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Other studies done in Ethiopia showed that people living close to health centres or hospitals have
a better health service utilisation (27,31). Similarly, people tend to prefer health centres over
health posts because of the absence of qualified professionals and lack of trust in curative

services at the health posts (32).

Conversely, demographic factors can also affect the rate and the type of health service utilisation.
The health service utilisation pattern observed in the developed world is partly attributed to the
change in demographic characteristics of the population (33). The same is true in other sub-
Saharan countries (27,34). Poor people and those living in rural areas have lower service
coverage and usage, even for basic health services (1). Similarly, other studies showed better
health service utilisation in urban areas (19,31,35,36). This might be due to the difference in

accessibility and distance of the health facilities (8).

Other factors in and beyond the health systems affect health service utilisation patterns. Poor
infrastructure, lack of human resources, reduced quality of service, and lack of trust in health
professionals exert undue influence on health service usage, ultimately influencing health
outcomes (1). Priorities set in the health care delivery system can also affect health service
usage. An unfavourable attitude of patients towards the health care providers can reduce the
utilisation rate. Generally, it is important to consider both the supply and consumer sides of the

utilisation process to properly understand the level of health service usage (8).
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Morbidity

The burden of disease and injury should be assessed accurately in order to develop and evaluate
health improvement policies (37). Globally, the leading causes of morbidity and mortality are
non-communicable diseases (38). Even though the non-communicable disease burden is on the
rise, countries are not performing as well on non-communicable disease performance indicators
as they are achieving on communicable disease, and maternal and child health indicators (39).
Global burden of disease (GBD) 2019 showed non-communicable diseases contributed to 42
million (95% uncertainty interval [UI]: 40.1 to 43.9) deaths and 1,620 million (95% UI: 1,430 to
1,820) disability-adjusted life years (DALYs). The WHO forecasted the disease burden from
non-communicable diseases to account for more than 60% of disease burden in developing
countries by 2020 (37,40). However, in 2019, communicable diseases, in combination with
maternal, neonatal and nutritional problems, led to 10.2 million (95% UI: 9.19—-11.4) deaths and

669 million (95% UI: 593-758) DALY's worldwide (40).

There is a limitation in diagnosing non-communicable diseases in developing countries. The
reason could be the gaps in skill, infrastructure and quality of data (32). Moreover, the
distribution of disease-causing agents or diseases has been studied infrequently (8). There is a
lack not only of reliable recording of mortality data, but also in acquiring quality morbidity data
in developing countries. Thus, to make the health service more equitable and improve the quality
of life of the population, information on non-communicable diseases should be obtained,

analysed and used for better decision-making (37).
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Disease diagnoses

Disease diagnosis is a major component of the activities performed at the primary health care
level (41). Errors in making an accurate diagnosis are associated with reduced patient safety;
committing errors in diagnosis may harm the patients in terms of incorrect testing and treatment.
Making accurate diagnoses depends on the clinical competency of the primary health care
providers and the diagnostic resources available. The extent of diagnostic errors in primary
health care is higher in low- and middle-income countries (LMICs), compared to the developed
countries; this is due to lack of diagnostic materials and qualified health professionals or

specialists, as well as poor record-keeping systems (41).

The majority of harmful diagnostic errors in primary care are observed on cancers, infections and
cardiovascular diseases, such as hypertension, diabetes, and high cholesterol levels. The
diagnostic reliability could be improved by equipping the primary health care providers with
appropriate training on clinical skills and critical reasoning. Increasing access to care, supplying
better quality diagnostic tests, and advancing health information technology in primary care
could also improve diagnostic accuracy. High-quality diagnostic tests in low-income countries
could substantially increase the quality of care in communicable and non-communicable diseases
(41,42). However, few health facilities in LMICs provide even fundamental diagnostic services
(43). Morbidity and mortality from preventable causes, and unwanted use of specialist and
hospital resources, could be reduced by making primary care safe and effective. Safe and
reachable primary health care is mandatory, in order to achieve universal health coverage and

SDG goals of healthy lives for all (41).
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Treatment of diseases

Patients benefit from treatments if they get an accurate diagnosis from high-quality diagnostic
tests (42,43). The most common services available at health facilities above the health post level
are emergency services, treatment of sick children, and diagnosis and management of malaria
and sexually transmitted diseases. Intensive care unit services are provided in 1% of the health
facilities in Ethiopia (44). Health posts mainly provide care for sick children, family planning
and antenatal care services. No laboratory tests are performed at the health post level. Basic
client services in Ethiopia include maternal and child health services, family planning services,
and services for adult sexually transmitted diseases. Around 80% of health centres and 10% of

health posts give all the basic services (44).

Existing strategies to improve health service utilisation

The implementation of Sustainable Development Goal 3 (SDG3), ‘to ensure healthy lives and
well-being for all’, is not progressing with adequate speed to achieve the goal by 2030.
Therefore, the World Health Organization and other global allies designed an action plan, called
the Global Action Plan for Healthy Lives and Well-being for All (SDG3 GAP). The aim is to
create better coordination between the signing members by aligning all efforts, speeding up

progress, describing their results and assessing the outcomes (45).

Future plan to improve health service use

To address the existing inequalities in health service use, countries with low service coverage

and enduring financial hardship should implement full reform of both health service delivery and
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health care financing (1). Consequently, in 2020, the Ethiopian Ministry of Health commenced a
15-year (2020-2035) roadmap for primary health care units to increase service coverage, quality
and access. The reform aims to upgrade the health centres and health posts. This scale-up could
resolve the challenges of the health extension programme in delivering quality service,
addressing population health needs and expectations, and ultimately realising universal health
coverage. As a result, the advanced health facilities will have better clinical services,

infrastructure, information systems and health professional compositions (15,46).

The other strategy to improve health service use is implementing partnerships with the
community and other stakeholders. Involving stakeholders, including health service providers,
health authorities, service users, patients or the public, has been a recent phenomenon in Africa,
unlike other developed nations (47,48). The quality and impact of health research can be
improved by integrating the efforts of these stakeholders and researchers. The collaboration can
help in the identification of significant problems and give direction for appropriate
implementation strategies (48—50). Health authorities make decisions which have policy
implications after reviewing the benefit of the findings to improve the health services (51).
Therefore, engagement in evidence-based and collaborative health research can help in building
trust and understanding between involved stakeholders from local to national levels. This can

ensure the execution of research findings and policy changes impacting health care (52,53).

Flexible and multi-sectoral health planning at the local level can improve the utilisation of health
services by providing local solutions. The local scale is where the day-to-day planning and

implementation of health services takes place. Besides, the health services are practically
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delivered at a local level. Therefore, planning health strategies locally can optimise the health

service usage for the intended community (8).

Ethiopian health care system

A nation’s health care delivery system plays an important role in ensuring health service access
and usage (8). The structure of the Ethiopian health system is a three-tier system. The system
consists of primary, secondary, and tertiary levels of care. The difference lies in the type of
services, the number of people they serve and the staff composition. A unit at the primary level
of care is composed of a primary hospital, a health centre and five satellite health posts (4).
Primary health care is the base upon which the hierarchy of the health care system is organised
(8). A health post serves a 3,000-5,000 people. Each health post is staffed with at least two health
extension workers. Health posts constitute a larger portion of the primary health care system.
Through the health extension programme, health posts deliver 18 packages of preventive,
promotive, and curative services. However, evidence shows a low availability of these services
in reality (54). A health centre is composed of an average of 20 staff, with a capacity for five
inpatient beds. It provides both preventive and curative services. The health extension workers
get practical training in the health centres, which also serve as a referral centre for the health

posts.

A primary hospital provides inpatient and outpatient services to an average population of
100,000 people. In addition to all the services provided at a health centre, a primary hospital
renders emergency surgical services, such as caesarean sections. Blood transfusion service is also

given at the primary hospital level. A primary hospital serves as a referral site for health centres;
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it also serves as a practical training hub for nurses and other paramedical health professionals. A
primary hospital has an average of 53 staff and a 25-50 inpatient bed capacity (4). The primary
hospital provides well-planned and coordinated catchment area mentorship and coaching

services for health centres and health posts (15).

A general hospital at the secondary care level provides inpatient and outpatient services to an
average of one million people. It has an average of 234 professionals. A general hospital serves
as a referral centre for primary hospitals and gives training for emergency surgeons, nurses and
health officers. A specialised hospital, a tertiary level of care, gives service to an average of five

million people. It serves as a referral centre for general hospitals and has an average of 440 staff

4.

The strength of referral practice in the health care delivery system of a country shows the level of
accessibility of health services. A service is said to be effectively accessible if it is always open,
available for everyone without social and financial discrimination, and the time and distance
required to access care are acceptable to the users (8). The referral linkage between the primary
health care units in Ethiopia considers the health posts as an entry point for patients, who may
proceed to the health centres and primary hospitals. However, the implementation of the referral
network system has been weak (4). To alleviate this problem, the government has planned to
implement a strong bi-directional (upward and downward) referral system to avoid disruption in
the continuity of care (54). Unlike other developed countries (55), the primary care delivery units
(health centres and health posts) are not equipped with medical doctors, with only nurses and

health officers giving curative services (56). Several studies have shown that a strong primary
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health care system has an impact on enhancing the population’s health by improving health
outcomes (57). Optimising primary health care interventions could lead to saving lives and an

increase in life expectancy in LMICs (58).

In the last decades, Ethiopia has recorded major achievements in the health sector. One of the
programmes responsible for this gain is the HEP (15). The HEP is an innovative community-
based programme launched by the Federal Ministry of Health of Ethiopia in 2003 with the aim of
delivering basic promotive, preventive, and curative health services by the HEWs at the
community level, with the active participation of both households and the community (4,59). The
HEWs are community health workers located at primary health care delivery units. The HEP is
hailed for improving information access, providing promotive and preventive services to the
community. The programme was aligned with the Health Sector Transformation Plan IT (HSTP-

1I) and the Sustainable Development Goals (SDGs) (54).

However, the programme has been facing challenges in terms of keeping up with the changing
epidemiologic, demographic and socio-economic transitions of the country. Consequently, it
could not address the changing demands and needs of the population by modifying its
momentum and implementation strategies. To mitigate these drawbacks, the Ministry of Health
developed a strategy called the ‘HEP Optimisation Roadmap (2020-2035)’ based on previous
national appraisals of the programme. This optimisation will accelerate the achievement of
universal health coverage. The optimisation goes in line with the existing health care delivery
system. At every level of the health care delivery system, there will be a responsible body to

coordinate the HEP implementation. After revising the HEP structure, a ‘comprehensive health
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post’ will be established for areas beyond a one-hour walking distance from the nearby health

centre, having a population of more than 5,000 and being geographically inaccessible (15).

Population health

According to the Centers for Disease Control and Prevention (CDC), population health depends
on a collaborative approach between various communities such as health departments, academic
institutions, and governmental bodies in order to realise desirable health outcomes (60). This
collaboration creates a conducive environment to link the practice to policy so that change can
happen at the local level. Population health gives attention to priority health problems and ways
of allocating resources to tackle the problems. This gives an opportunity to create an
interdisciplinary relationship between the stakeholders to achieve a positive health outcome for
the population (60). Moreover, population health indicates the health status and the multi-
dimensional determinants affecting the health of the population. It also determines the variation
in the patterns of conditions affecting the health of the population. The findings obtained from
such measurements are used to develop policies and implement actions for securing the well-
being of the community. Population health also deals with groups of individuals or geographic
areas which have practical importance for policymaking. Population health should focus on the
partnership between practice and academia, and the transfer of knowledge to improve the health

of the population they serve (61).
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Demography

Demography refers to population studies in a wider scope. Population study deals with the
relationships between population trends and other determinant variables, such as social,
economic, biological, geographic, genetic, and political factors. Demography is a science dealing
with the size, structure, distribution, and changes of the population. Size refers to the number or
quantity of persons. Distribution is the organisation of people geographically or among various
settings at a given time. Structure refers to the allocation of people among sex and age groupings.
Change is the increment or decline of the total population or structural units. Fertility, mortality
and migrations bring change to the total population (62). The application of demographic
concepts to the study of health and health care is known as health demography. Health
demography deals with how demographic characteristics affect health status and health
behaviour, and how health-related attributes influence demographic phenomena (33).
Understanding the size and characteristics of the population is vital in measuring health and
health care needs. Knowledge of the interaction between births, deaths, and migration gives
insight into forecasting future population characteristics. Understanding these population

dynamics can help to strengthen health care planning (63).

Population structure and change

Demographic transition theory demonstrates the sequential stages a population undergoes as a
result of the birth and death rates. A shift from high to low mortality and fertility states takes
place during these stages. Usually, a decline in mortality occurs prior to fertility reduction. The
number of births, deaths, and migrations are also affected by the age and sex structure of the

population. Changes in one of the basic population determinants, such as births, deaths, or
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migration, will alter the population size or structure (64). Mathematically, demographic change
is the addition of natural increase and net migration. This demographic formula is known as the
‘balancing equation’. The natural increase is denoted by the number of deaths subtracted from
the number of births. Similarly, the difference between in-migration and out-migration gives the
net migration. The numbers obtained from the balancing equation, however, might not be closely
similar to the actual census count. This variation is known as an ‘error of closure’, and this
occurs because the measurements of fertility, mortality, migration, and population size are not
free from errors. A high magnitude of error of closure shows poor consistency and poor quality
of demographic data and the data collection process. Errors might originate from misreporting,
omissions or differences in the definition of people being counted. Globally, the most commonly
misreported variable is age. In addition to misreporting, age distribution can be altered due to

changes in mortality, fertility and migration levels (64).

Fertility

Fertility deals with the actual childbearing ability of a woman or population (63). It shows the
number of live births (64). There are different ways of measuring the level of fertility. If we are
dealing with births occurring at a specific time, it is period fertility. Period fertility analysis is
done cross-sectionally. Cohort fertility analysis deals with all births occurring within a specific
group of women over a period of time. Cohort fertility is a longitudinal analysis (64). Annual
period fertility indicators, which are frequently used by health administrators and planners,
include the child-woman ratio, crude birth rate (CBR), age-specific fertility rates (ASFR),
general fertility rate (GFR), total fertility rate (TFR), gross reproduction rate (GRR), and net

reproduction rate (NRR) (64,65).
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Mortality

Mortality deals with the number of deaths occurring in a particular population over a given time.
(66). The history of mortality analysis dates back to fertility analysis. The main component of
mortality analysis is life table construction. The basic measures used in mortality analysis
include crude death rate (CDR), neonatal mortality rate (NMR), infant mortality rate (IMR),
child mortality rate (CMR), and cause-, age- and sex-specific death rates (64). Mortality can also
be expressed based on age and other pertinent population characteristics. Life expectancy or
survival period can also be obtained from mortality data (66). Mortality related data can be

affected by under-reporting of deaths, especially neonatal and infant deaths (65).

Migration

Migration refers to the movement of people from one area to another, temporarily or
permanently (66). In developed countries, where there is the lowest mortality and fertility, net
migration plays a substantial role in population change. A person who moves from one country
to another, intending to stay there, is called an immigrant; this is an international move. In-
migration and out-migration refer to internal movements within a country. A person is an in-
migrant if they cross boundaries from one administrative area to another (64). A person is
referred to as an in-migrant at the destination area and out-migrant (emigrant) for the original

place he or she left (64,66).
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Sources of data for health demography

A census, surveys and vital event registration are common sources of demographic data.
Population structure, composition and trend-related data are generated from these data sources.
Likewise, mortality, birth, and marriage-related estimates are computed (62). Health data can be
obtained from the community or institution level. Community-related data could be gathered
from a nation, a state, or any type of geographical boundary level. Institutional data can be
acquired from specific organisations, like hospitals (33). Improved quality, quantity, and
specificity of data are needed for planning purposes in the current health care system (33). Most
developed nations have routine and well-established sources of demographic and health
information registration systems. However, reliable information systems are scarce in developing
countries, including Ethiopia. Thus, these countries depend on the national census, intermittent
national surveys, demographic and health surveys, and reports from health facilities (67-69).
These countries also lag in the implementation of national civil and vital events registration

systems.

Although Ethiopia initiated the vital registration system in 2016, the coverage is at just 3% in
southern Ethiopia (70,71). To fill this gap of absent or weak routine vital registration systems,
Ethiopia has been establishing Health and Demographic Surveillance Systems (HDSSs). HDSSs
serve as a means of obtaining more consistent and timely data at the lower level of government
structure (67,68). Synthetic data can also be generated from the existing demographic data by
considering assumptions about population growth to make future forecasts and estimates (33).
There is a newly established Dale-Wonsho HDSS (D-W HDSS) site, set up by Hawassa

University.
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The implications of demography for health service delivery

Major demographic profile changes are happening in most developed nations. The changes are
observed in terms of age, ethnic composition, family size and income, as a result of the
immigration pattern. Such changes affect the health system. Access to health services, resource
allocation and expenditure, demand and supply are all affected by the changes in population
structure and composition (72). The birth, death and morbidity patterns of the population
influence the population composition. In the last decades, Ethiopia has been one of the fastest-
growing economies and experienced a demographic transition. The reduction in mortality led to
population growth, while the fertility reduction resulted in slower population growth. Following
the current trend, the population growth rate is anticipated to reduce further, while an increase in
life expectancy is expected (5,73). Ethiopia’s reduction in mortality and fertility rates was faster
than other sub-Saharan African countries (74). This created a higher proportion of the working-

age group population which is crucial for rapid economic growth (24).

Of the policy and programme achievements that the Ethiopian government is hailed for
internationally, the health extension programme (HEP) is majorly responsible for changes
observed in reducing mortality and fertility rates (24). However, the programme has been unable
to keep up with the accelerated demographic and epidemiological changes in the country.
Therefore, the Ministry of Health of Ethiopia has initiated a roadmap to improve the programme.
With the optimisation of the HEP, the issues of poor quality and limited health service coverage

are expected to be resolved. During this 15-year plan (2020-2035), the health posts will be
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improved, with better health professional composition, governance and leadership, clinical

services, infrastructure, and information systems (15,54).

Demographic trends and public health

The bond between demography and public health dates back 300 years. A weekly mortality
household survey was performed by John Graunt in London. Another significant factor for
registering births and deaths was the need for health planning. The need to understand the
interplay between demographic factors and population growth on public health led to the origin

of ‘public health demography’ (75).

Effect of demographic trends on health policy

The health care system should follow the population and epidemiologic transitions. For instance,
the growing number of old-age populations and the rise in chronic disease in a segment of the
population should be given due attention (63). In addition, projections of the population structure
help in the planning of the health care needs. Yet, there exists a gap between the continued
population growth and the limited resources to improve the population’s health and quality of
life (63). The increase in the number of the young population is also considered as an
opportunity for advancing the economic growth of a country. To reap the fruit of this population
segment, the country should address the needs of the young generation through policies directed

towards education, health and work opportunities (24).
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Strategies to improve population health

One of the ways of improving population health can be through the implementation of
standardised measurement, reporting methods, and establishing the accuracy of disease
diagnoses by using different data sources (75). Due to the rapid increment in non-communicable
disease burden among the young age groups in developing countries, the health system should be
prepared for this demographic and epidemiological shift. Furthermore, the reduction of
modifiable behavioural risk factors should be emphasised by health policies (76). Many
governments in low-income countries spend only a few dollars per person on health. The rest of
the health expenditure is covered out-of-pocket by the individuals (76). The implementation of
mandatory health insurance could alleviate the financial stress for the government and the

population (77).

Patient-public involvement or engagement in research is one way of assuring the World Health
Organization’s 1978 Alma-Ata declaration of the “right and duty to participate individually and
collectively in the planning and implementation of their health care”. The new initiative,
including the Sustainable Development Goals on the integration of the public into the health
services, is critical in achieving the universal health coverage goal (47,78). Involving the
stakeholders in all or parts of the research process — from planning to dissemination — leads to
improved quality of the findings. Moreover, the issue to be studied will have more relevance to
the community, help in building trust, and empower them. The findings can also be translated

from the participants’ perspectives and be disseminated to the relevant population (47). Active
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participation of communities in health services leads to reduced health inequalities and improved

health status (79).

Context of the study

We conducted our study in Sidama region. Sidama is one of the most densely populated areas,
with 533 persons/km?, located in the southern part of Ethiopia (80,81). The region contains 4%
of the national population (82). Sidama is known for having three traditional agro-ecologic or
climatic zones (83). The wet or moist highland areas or dega have altitudes above 2,600 metres;
the semi-arid midland areas, or woina dega, are situated with altitudes ranging from 1,700 metres
to 2,600 metres, and dry lowland areas, or kola, have an altitude of 560 metres to 1,700 meters
(84,85). Ninety-five per cent of the population speaks the local language called Sidaamu Afoo
and lives in rural areas. Females compose 49.5% of the population. Children under five years of
age constitute 15.8% of the population. More than 84% of the population is Protestant in their

religion, and almost 3% of the total population practice traditional religion (83,86).

This study was done in the context of the newly established Dale and Wonsho Health and
Demographic Surveillance System site (D-W HDSS), found in the Dale and Wonsho districts of
the Sidama region. The estimated population of the Dale district (woreda) in 2017 was 268,839
people, living in 53,768 households. The area coverage of the district was 30,212 km®. There
were 36 rural and two urban kebeles (the lowest governmental administrative structure) in the
Dale district. Wonsho district encompasses an area of 14,528 km?, with 129,730 people in

21,857 households, living in 17 rural and one urban kebele.
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The way of farming is traditional, despite agriculture being the backbone of the districts’ and
region’s economy. The staple foods in the area are enset (E. ventricosum) and maize. Cash crop
products include coffee and fruits. These crops comprise more than half of the gardening areas.
Khat (Catha edulis), a form of chewable stimulant, is another cash crop widely produced. Coffee
and crop production are dominant in both districts. Vegetables, pulses, roots, tubers and spices
take a smaller share of production in the region. Enset has played a central role in Sidama culture
and identity; however, the community has been changing to maize farming in recent years
(83,87-89). In addition, the backyards of the Sidama people include trees and livestock species.
Therefore, the society is known for an integrated farming system, due to the presence of
livestock, such as cattle, goats, sheep, donkeys, horses, mules, and chickens, as well as the home
gardening practices (87). There is a traditional indigenous method of conflict resolution in the
Sidama community. However, the people also use formal government structures, such as courts,

to resolve disagreements (90).

The use of traditional medicine gradually decreased in the region after the introduction of
modern health care services during the late 1930s in Yirga Alem (91). During the study period,
the region — the then Sidama zone — did not include Hawassa city administration. Hence, the
region had three hospitals, 132 health centres and 523 health posts: 658 functioning public health
facilities in total. In 2015, there were also seven clinics in the region, owned by non-
governmental organisations (83,89). There were two private clinics in rural Dale and one in
Wonsho district during the study period; however, we believe most rural communities prefer to

access government institutions for their health services (59).
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As described in the three-tier Ethiopian health care system, health centres and health posts are
the principal components of primary health care units giving service to the community. The
health post refers to the health centre; the health centre refers to the primary hospital. The
referral linkage then proceeds to the secondary and tertiary levels of health care (4). Therefore,
all governmental primary health care facilities (fifteen health centres and 50 health posts) were
included in the studies assessing health service utilisation in Dale and Wonsho districts.
Furthermore, to assess the change in population estimates, such as births, deaths, age and sex
structure, we mainly used the baseline census conducted in Dale and Wonsho districts by the D-

W HDSS.

Rationale for this thesis

Universal health coverage (UHC) pledges that all people should get quality health services
without an undue financial burden on them. UHC is prioritised by the Sustainable Development
Goals (SDGs) and WHO’s Thirteenth General Programme of Work (GPW13) as a policy to
ensure positive health outcomes for all people. A strong primary health care delivery system is
an engine for achieving SDG-3, “ensuring healthy lives and promoting well-being for all at all
ages” and other health-related SDG targets (39,92). However, globally, at least 50% of the
population is still deprived of access to basic health services. Sub-Saharan African countries
have recently shown faster progress on the effective coverage index (39); nevertheless,

Ethiopia’s UHC service coverage index in 2015 was only 39%, with regional variability (92).
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In the last two decades, access to economic and social services have shown faster growth in
Ethiopia. Health indicators and life expectancy in the country have shown improvement (54).
The health extension programme (HEP), a community-based primary health care delivery
platform, played a major role in making health services accessible to all Ethiopian populations,
with a special focus on women, children, hygiene and sanitation. Since access to primary health
care is one of the proxy indicators of UHC, the health extension programme played a vital role in
improving the service coverage (4,54). To keep up with demographic, socio-economic,
epidemiologic, global and national priority changes, the programme has been revised, and the
current fifteen-year roadmap for upgrading the HEP was launched in 2020 (54). Implementing
sustainable UHC reforms, however, requires political commitment from higher officials.
Inequalities arising from making health services accessible to only selected groups of the

population should also be resolved (93).

A gap in health service utilisation studies lies in the number and types of services investigated,
and the involvement of stakeholders as part of the study. Different studies in Ethiopia assessed
health service utilisation for specific services, mainly maternal and child health services (94-97).
Others also assessed overall health-seeking behaviour at a household level (31,98). The
geographic variations of specific diseases and health services have also been studied previously
(26,35,99—-101). However, there was limited information regarding the local variation in health
service utilisation at the lower administrative structure (kebele) levels. There was also a lack of
literature on the population characteristics, including fertility and mortality rates of the

population in which the health service utilisation study was conducted. Therefore, this study was
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done to fill these gaps by assessing the level and distribution of health service utilisation in the

context of population characteristics of the local community.

Moreover, this thesis will help policymakers to identify the existing gaps in the measurement of
health service utilisation among all segments of the population. The findings inform on the level,
inequalities and geographical differences of health service use at the local level (Objectives 1 &
2). The policymakers could make use of this information to prioritise and allocate health
resources. The understanding of the demographic characteristics of the population and the levels
of mortality and fertility also serves as a base for designing appropriate interventions,
considering the current population transition (Objective 3). Moreover, identification of the
under- or misreporting of variables in demographic sites and health facilities helps the local
health authorities to devise strategies of quality control. In the end, these efforts will yield
increasing service use and positive health outcomes for the local community. The findings from

the thesis could also serve as an evidence base for the scientific community.
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Objectives

General objective

To measure the health service utilisation from health facilities and demographic data in Dale and

Wonsho districts of the Sidama region in southern Ethiopia.

Specific objectives

Objective 1 To assess the health service utilisation and disease patterns, with local health
authorities’ suggestions to improve the health services, in Dale and Wonsho
districts (Paper I).

Objective 2 To explore geographical factors contributing to the variation in health service
utilisation at kebele level in Dale and Wonsho districts (Paper II).

Objective 3 To identify the demographic structure and identify some limitations on how the
population dynamics are studied in rural districts in Sidama region in southern

Ethiopia (Paper III).
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Methods

Study area and period

We conducted our study in Sidama Region from 1 July 2017 to 30 June 2018. Dale and Wonsho
districts (woredas) of the Sidama region were included in the study. In 2017, the estimated
population of the Dale district (woreda) was 268,839 people. There were 36 rural and two urban
kebeles (the lowest governmental administrative structure) in the Dale district. Correspondingly,
Wonsho district had 129,730 people living in 17 rural and one urban kebeles. There were 65
functional primary health care units in both districts. There were 15 health centres, 50 health

posts, and no primary hospitals during the study period (83,89).

Study design and data

This thesis is based on studies conducted using cross-sectional and ecological study designs. The
paper titles, study designs, participants and the data collection method are summarised in Table
1. Paper I employed a facility-based cross-sectional study on 81,129 cases from 65 health
facilities (15 health centres and 50 health posts). All functional health centres and health posts in
the study areas were included. In addition, the health professionals’ opinions on improving
health service utilisation were assessed. Each health manager or professional was interviewed,

after presenting the results of our research to them.

The data were collected from the standard registries developed by the Federal Ministry of Health
of Ethiopia for the health centres and health posts. Registries in each unit or department had

registration, identification, and service-related information. The diagnoses on these registries
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were made by health professionals, predominantly clinical, using the Integrated Management of
Childhood Illness (IMCI) (102), Integrated Community Case Management (iCCM) guidelines
(103), or manuals, and sometimes based on laboratory findings. We used the Guidance for
Reporting Involvement of Patients and the Public 2-short form (GRIPP-2) to collect, analyse,

and present the data from the health professionals (104).

For Paper II, we used an exploratory ecological study design (105) on the 67,678 cases from 54
kebeles. Secondary data were collected from the standard registries of the health facilities (15
health centres and 50 health posts). Geographical information was collected from different
sources such as the Central Statistical Agency of Ethiopia, Sidama Region Plan Commission and
a previous study (26). The facility-based data were collected by fifteen local data collectors with

a diploma in nursing, who received training for the data collection.

For Paper 111, we collected the data primarily from the Dale-Wonsho Health and Demographic
Surveillance System (D-W HDSS) database established in Hawassa University. The D-W HDSS
performed a de facto census in 2017 on the selected 12 HDSS kebeles over a six-month period.
We used 41% of the households from the total census. The missing mortality data from HDSS
was, however, collected from the iddirs, traditional voluntary organisations established with the
primary purpose of offering mutual aid in burial issues (106) of the same community. Then, the
family of the deceased was interviewed to ascertain the age of the deceased and probable cause

of death.
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Table 1: Summary of the papers’ titles, study designs, participants and data collection

methods
Papers Study design Participants Data
Paper I: Low and unequal Cross-sectional Health Standard registries supplied by
use of outpatient health facilities; the Federal Ministry of Health;
services in public primary health interview with health staff at
health care facilities in professionals local and regional level
southern Ethiopia: A
facility-based cross-
sectional study
Paper II: Large local Ecological Kebeles; Standard registries supplied by

variations in the use of
health services in rural
southern Ethiopia: An

ecological study

health facilities

the Federal Ministry of Health

Paper III: Births and deaths
in Sidama in southern
Ethiopia: Findings from the
2018 Dale-Wonsho Health
and Demographic
Surveillance System

(HDSS)

Mixed-method
design (both
quantitative and
qualitative data);

cross-sectional

Households;
community
members;
government

officials

Dale-Wonsho Health and
Demographic Surveillance
System (D-W HDSS) database
as a secondary source of
quantitative data; interviews
and focus group discussion
with community members,
kebele and district officers;
record review of iddirs for
mortality data; interview with
the deceased family (primary

data)
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Sample size

The sample size calculation was done using OpenEpi (107) statistical software. We estimated the
sample size for Paper I, based on the following assumptions: 48% prevalence of the national
utilisation rate per year of OPD visit, a power of 80, 95% confidence interval, a margin of error
of 1.4% and the ratio of sample size in unexposed/exposed of 1. The resultant required sample
size was 4,869 patients. However, we enrolled all 81,129 patients who visited the health facility
in our study. Similarly, for Paper II, we assumed a prevalence of 0.48 health service utilisation
per person per year, 80% power, 95% confidence interval, a precision of 1% and a design effect
of 1.5. The required sample size was 14,246 patients. However, excluding cases outside the
study area, we enrolled all 67,678 new cases for the analysis. For Paper III, we assumed the
national crude death rate of 6.7 per 1,000 population, 95% confidence interval, power of 80%,
and unexposed/exposed ratio of 1. Using these assumptions, the sample size needed was 14,600;
for this sample size, the margin of error was 0.13%. However, we included the allowed 41% of

the individuals in the D-W HDSS, which was 25,144 persons.
Assessment of exposure and outcome variables

The exposure and outcome variables used in this thesis are summarised in Tables 2 and 3. The
outcome variables were visits to primary health care units per person per year, proportions of
diagnoses, health service utilisation rate per kebele, and births and deaths. We used socio-
demographic variables such as age, gender, ethnicity, religion, educational status, wealth index,
and place of residence (in Papers I and III) as exposure variables. Districts, type of health
facility, disease types and visit types were also exposure variables (in Paper I). Area-level
variables, such as altitude, population density, family size, and distance from the health centre to

the kebele centre, were exposure variables used in Paper II.
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Table 2: Definition of exposure variables used in this thesis

Variable Level Definition or measurement Paper
Gender Individual | Proportion of male and female I &I
Age Individual | Proportion of different age groups I & 1T
Ethnicity Individual | The origin of ethnic group the participants are from. 1
Religion Individual | The faith or religious status of the respondents. 11
Educational status Individual | The highest education level attained by the respondents. I
Wealth index Individual | Information related to ownership, material of house 11
construction, source of light and drinking water, toilet facilities
and cooking material was analysed. Then, population was
ranked into three categories (‘lower’, ‘middle’, and ‘upper”’).
Residence Individual | Proportion of urban and rural population or cases. I,1I& 111
District Individual | Proportion of population or cases living in Dale and Wonsho &1
districts.
Type of health Individual | Proportion of cases visiting health posts and health centres. 1
facility
Disease types Individual | Proportion of cases with specific types of disease diagnosis. I
Visit types Individual | Proportion of cases registered as new or repeat visitors to the I
health facilities.
Altitude Kebele Elevation above sea level obtained from the database of the I
Central Statistical Agency of Ethiopia.
Population density Kebele The number of people living within a square kilometre in each II
kebele.
Family size Kebele The average number of people living together in a household, 11
sharing food, shelter, and other essential things in each kebele.
Distance Kebele Distance measured from the health centre to the centre of the I
kebele.
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Table 3: Definition of outcome variables used in this thesis

Variable

Level

Definition or measurement

Paper

Health service
utilisation rate

Individual

The number of new outpatient visits to health facilities per year,
relative to the total population of the same geographical area.

[&11

Proportions of
diagnoses

Individual

The number of disease events, divided by the eligible population of the
same geographic area.

Births

Community

Birth-related information in the last year among reproductive-age-
group women. The calculated information included:

Crude birth rate: Births in a year, divided by mid-year population;
expressed per 1,000 people.

Total fertility rate: The number of children a woman would have if she
survived to age 50, and throughout her reproductive life she
experienced exactly the age-specific fertility rates for the year in
question.

General fertility rate: Births during a year, divided by mid-year female
population aged 15-49; expressed per 1,000 women.

Gross reproductive rate: The average number of daughters a woman
would have if she survived to at least age 50, and experienced the
given female age-specific fertility rate.

Net reproduction rate: The average number of daughters a woman
would have during her reproductive years, given the fertility and
mortality rate.

I

Deaths

Community

Death-related information in the last year among the whole population.
The calculated mortality estimates include:

Crude death rate: The number of deaths in a year, divided by the total
mid-year population; expressed per 1,000 people.

Infant mortality rate: Number of deaths of children under one year of
age in a year, divided by live births in the same year; expressed per
1,000 live births.

Child mortality rate: The number of deaths of children between one
and five years old, divided by the number of live births in a year;
expressed per 1,000 live births.

Under-five mortality rate: The number of deaths of children less than
five years old, divided by the number of live births in a year;
expressed per 1,000 live births.

I
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Data management and statistical analysis

We carried out double data entry and validation in EpiData (108) version 3.1 software (Papers I,
II and III). The data cleaning and analysis were done by STATA software version 13 (Papers I, II

and III) (109).

We performed descriptive statistics for all cases and variables in Paper I. We did a stratified
analysis, based on the background characteristics of the clients, on health service utilisation and
disease diagnosis. The number of new visitors was used to calculate the odds ratio and 95%
confidence interval. We also compared the rate of health service utilisation for each explanatory
variable. The denominator for the utilisation rate calculation was estimated from the projection
of the Ethiopian 2007 census (110). The outpatient utilisation rate was computed based on the
WHO core health indicators manual (20). Microsoft Excel and MedCalc software version 19.2.6
(MedCalc Software Ltd., Ostend, Belgium) were used to calculate the utilisation rates. We

analysed the health staff’s feedback manually into emerging themes.

For Paper II, we used ArcGIS 10.3 for data visualisation and presentation (111). The World
Geodetic System (WGS) 1984, Universal Transverse Mercator (UTM) zone 37°N, was used to
define the coordinates’ projection. The spatial variation of the health service utilisation was
analysed by using the SaTScan version 9.6.1 software (112). For the purely spatial analysis, we
used the number of people in each kebele, number of visits to the health facilities, area coverage
of each kebele, health service utilisation rates, population density, altitude, distance from health
centres, and the coordinates of each kebele and health centre as inputs. We used the discrete

Poisson model, which assumes the number of cases at each location was Poisson distributed with
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the known population at risk. We used a circular window to identify significant clusters by
Kulldorf’s spatial scan. The maximum reported cluster size was set at a radius of less than 50%
of the total population at risk. The relative risk was calculated from likelihood ratios. The most
likely and secondary clusters were reported when a p-value was less than 0.05. For each
scanning window, a likelihood ratio test was conducted to test whether there was a low rate of
health service utilisation compared with the distribution outside the window, at a p-value <0.05

(28).

In Paper 111, we carried out a descriptive analysis and constructed the population pyramid. We
calculated age reliability indices using Whipple’s index, Myer’s blended index, and United
Nations Age-Sex Accuracy Index (UNAI) or Joint Score (UNJS) for both sexes (64,113,114).
We performed a principal component analysis (PCA) to establish a wealth index. Sensitivity
analysis for children’s mortality and crude birth rates was done by substituting estimates from
regional and national studies, to cross-check the consistency of the results. We compared our
total fertility rate data with the national estimates and predicted the projected total fertility using
the software Spectrum version 5.761, a policy development and planning tool for improved
health (Spectrum, Avenir Health, Glastonbury, USA) (115). Factors associated with fertility
were analysed by using bivariate and multivariable logistic regression models. The qualitative
data were coded and analysed by using ATLAS.ti 6.2 qualitative data analysis software

(ATLAS.ti, GmbH, Berlin, Germany).
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Ethical considerations

The ethical clearance for all three papers was obtained from the Institutional Review Board at the
College of Medicine and Health Sciences of Hawassa University (Reference number IRB/
022/10), and from the Regional Ethics Committee for Medical and Health Research in Norway
(2018/67/ REK Vest). Permission was obtained from Hawassa University Research and
Community Service Directorate to access the data from the D-W HDSS database (Paper III).
Permission letters were obtained from the Sidama Zone Health Department, Dale and Wonsho
woreda (district) health offices to access the secondary data from all primary health care
facilities and for the qualitative data collections (Papers I, I and III). The above-mentioned

ethical committees ruled that no formal consent was required for secondary data use.

For the qualitative study participants, written informed consent was obtained after giving
information about the objectives of the study, the role of the participant, risk or discomfort,
benefit, confidentiality, and voluntary participation. They were also given the option to withdraw
from the interview at any time. All the methods used in these studies were in accordance with
relevant ethical guidelines and regulations. No children under the age of eighteen were
interviewed or directly involved in our study. There was no personal identifier in the data sets.
The data collection tool was kept in a secure place to maintain the confidentiality of information

obtained.
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Results

The results from the three papers in this thesis showed a low and variable health service
utilisation rate in the local community in Sidama. The variation in health service utilisation was
observed on population characteristics, such as age groups, area of residence and gender. There
was also a difference in health service usage based on the health facility characteristics such as
the type of health facility and distance from the health centre to the kebele centre. There were
common diseases identified in different population segments in our study, yet very few non-
communicable disease diagnoses were made. Family planning services were the major health
services given to the community; hence, we observed a lower fertility rate than observed in
previous studies in our study area. There was higher mortality and reduced life expectancy
estimates demonstrated by our study, which could be linked with the low health service usage,
coupled with poor diagnostic and treatment capacity in the primary health care facilities, as
confirmed by the local health professionals’ opinions. The summaries of the attached research

papers are presented below.

Paper I: Low and unequal use of outpatient health services

We aimed to assess health service utilisation and disease patterns in southern Ethiopia, by
including the health authorities’ suggestions to improve the services. An institution-based cross-
sectional design study was done in 65 primary health care units in Dale and Wonsho districts, in
Sidama region, for all patients visiting health facilities from 1 July 2017 to 30 June 2018. We

estimated the utilisation rate as visits per person per year, the odds ratio for health use, and
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proportions of diseases’ diagnoses. The results of our study were presented to local health
authorities, and their suggestions for improvements were incorporated into the analysis.

A total of 81,129 patients visited the health facilities. The annual outpatient health service
utilisation was 0.18 (95% CI: 0.18-0.19) new visits per person per year. The health service
utilisation rate per year for the rural population was lower than the urban utilisation by 91% (OR
=0.09; 95% CI: 0.08-0.09). Children in the age group of 5—14 years had lower odds of health
service utilisation by 78% (OR = 0.22; 95% CI: 0.21-0.23), compared to children under five
years of age. Females were four times (OR =4.17; 95% CI: 4.09—4.25) more likely to utilise
health services than males. Febrile illness constituted 17.9% (14,847 of 83,148) of the diagnoses
in all age groups. Almost half of the febrile cases, 46.5% (3,827 of 8,233), were among children
under five years of age. There were very few cases of non-communicable diseases diagnosed in
the health facilities. The health authorities suggested improving diagnostic capacities at health
centres, enhancing health professionals’ skills and attitudes, and improving affordability and

physical accessibility of the services.

Paper II: Large local variations in the use of health services

We assessed the health service utilisation and identified factors that account for the variation in
health service utilisation at kebele (the smallest administrative unit) level in the Dale and
Wonsho districts of the Sidama region. An exploratory ecological study design was employed on
the secondary patient data collected from 1 July 2017 to 30 June 2018 from 65 primary health
care units of the fifty-four kebeles in Dale and Wonsho districts in the Sidama region. ArcGIS
software was used to visualise the distribution of health service utilisation. SaTScan analysis was

performed to explore the unadjusted and covariate-adjusted spatial distribution of health service
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utilisation. Linear regression was applied to adjust the explanatory variables and control for

confounding.

A total of 67,678 patients in 54 kebeles were considered for spatial analysis. The distribution of
the health service utilisation varied across the kebeles, with a mean of 0.17 visits per person per
year (range: 0.01-1.19). Five kebeles with health centres had a higher utilisation rate than other
rural kebeles without health centres. More than half (57.4%) of the kebeles were within a 10 km
distance from health centres. The study found that longer distance to the health centre was

associated with low health care utilisation.

Paper I11: Births and deaths in Sidama

We aimed to investigate the population characteristics in Sidama, with an emphasis on fertility
estimates, age, and death reporting. This was a mixed-method cross-sectional study, conducted in
Sidama in southern Ethiopia, using baseline data of the newly established Dale-Wonsho Health
and Demographic Surveillance System site in 2018. We used the quantitative data of 5,179
randomly selected households having 25,144 individuals. We collected information on deaths in
the same study period and population from the traditional burial associations (iddirs). Qualitative
data were collected using focus group discussions and in-depth interviews. Life tables, age

reliability indices and logistic regression were used to analyse the quantitative data.

The total fertility rate was 2.9 children/woman, the crude birth rate was 22.8/1,000 population,
and the crude death rate was 5.2/1,000 population. The dependency ratio was 66/100 working-

age population. Urban residents had higher birth rates (OR = 1.4; 95% CI: 1.05-1.78), and
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women with basic education had lower birth rates (OR = 0.6; 95% CI: 0.46—0.78), compared to

those with no education. The age accuracy indices showed unreliable age reporting. The number
of deaths increased from 29 to 132 when death reports from the iddirs were included. There was
under-reporting of neonatal and young child deaths. Substituting national and regional mortality

estimates, the life expectancy declined to an average of 53 years (range 48—58 years).

Result of post hoc power analysis

We did a post hoc power analysis to identify the probability of overlooking an effect should the
effect truly exist. The sample size and the effect size were used to analyse the statistical power
for each objective using one-sample and two-independent-samples proportion power tests. The
power for insignificant findings was calculated for each paper. There was no non-significant
explanatory variable in Paper I. For variables included in the linear regression in Paper II, we
performed an estimated power for a one-sample correlation test. The power was 6% for
population density and distance from the health centre to the centre of the kebele, and 11% for
explanatory variable, altitude. In Paper III, we did a post hoc power analysis for variables used in
logistic regression with non-significant findings, using G¥*Power version 3.1.9.6 (Franz Faul,
Universitdt Kiel, Germany) (116). We considered fertility as an outcome variable and the
explanatory variables were characteristics of reproductive-age women such as age group,
ethnicity, religion, educational status, and wealth index. The power was 100% for age group,
88.8% for ethnicity, 7% for religion, 35%-100% for educational status categories, and 99.5%-

100% for wealth index.
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Discussion

Methodological discussion

An epidemiologic estimate is the result of the study objectives and design, the implementation of
the study, and the data analysis. This entire stage (study design, conduct, and analysis) leading to
an estimate is called the estimation process. The overall goal of an epidemiologic study can be
accuracy in the estimation process. Explicitly, the objective of an epidemiologic study is to get a
valid and precise estimate of the effect of an exposure on the occurrence of a disease or the

frequency of a disease in the source population (105).

Study design

In this thesis, we employed cross-sectional (in Papers I and Paper III) and ecological study
designs using spatial epidemiological methods (Paper II). Cross-sectional studies can be used by
clinicians to make diagnoses and estimate the predictive value of investigations (117). They are
also conducted as prevalence studies useful for planning purposes in public health (118). Cross-
sectional studies are also helpful in identifying associations that can be further examined using
stronger studies such as cohort studies and randomised controlled trials (117). However, a cross-
sectional study design has some limitations in identifying causation and the sequence of
exposure and outcome (117,119). Nevertheless, there are conditions that make a cross-sectional
study appropriate for making causal inferences. These criteria include a stationary population,
non-selective survivorship, similarity in duration of exposure between exposure groups, and no
reverse causality (120). Thus, the associations observed between place of residence, gender, age,

and type of health facility, and the low health service utilisation, can suggest causal relationships.
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Similarly, because we used a stable population with similar duration of exposure and due to the
absence of reverse causality and selective survivorship, the effect of age, residence and education
on the total fertility rate may indicate a causal relationship. In terms of population trends, the
demographic characteristics shown in the study are ‘snapshots’ taken during the study period,;
therefore, it is difficult to understand the trend of the population changes (Paper III). However,
the prevalence and associations observed in our studies could give insight for public health
planners to devise specific strategies based on the identified population characteristics. Similarly,

the random selection of participants in Paper III ensures the representativeness of the samples.

In Paper II, we employed an ecological study. In an ecological study, the unit of analysis is a
group or population, not an individual (105). Area-level studies are useful in monitoring
population health in order to devise public health strategies. Ecological studies are employed
when population-level risk factors have a stronger effect on a disease or event than individual-
level determinants (121). Such studies are used to explore the effect of intervention at the
population level or for surveillance purposes (122). Ecological studies can also be useful to
provide insight for further investigation, based on the associations observed between exposure

distributions and diseases (105,123).

However, like other cross-sectional studies, an ecological study design is less powerful in
determining causation (121). Besides, the study is prone to ecological fallacy if we try to infer
the result from aggregate data to the individual level (122). However, we minimised this bias by
analysing the data at the lower-area level (kebele), which is closer to individual-level data (124).

Moreover, the area-level exposure variables analysed in this study, namely, altitude, population
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density, and distance from the health centre to the centre of the kebele, were less likely to differ
at kebele and individual levels. We also did not make any inference at the individual level based
on individual or biological factors, albeit they could contribute to the aggregation of health
service use. Therefore, the findings presented in our study can be attributed to the geographic
variables only.

Sample size

Sample size refers to the number of participants or other units that should be incorporated in a
study which is sufficient to address the research question (125). Insufficient sample size leads to
a wide confidence interval (105,126). We can reduce the random error, the distortion of an
observed estimate from the true population value, by increasing the sample size. Thus, the role of
chance will be minimised (127). We need an optimum sample size to estimate the population
prevalence with fair precision in cross-sectional studies (125). In Papers I and II, we used a

larger sample size than needed.

In Paper 111, we were allowed to study 40% of the population from the D-W HDSS census data.
Therefore, notwithstanding the entire calculated sample sizes, we included all health facility
visitors (Paper I), all kebeles in the study area (Paper II), and the allowed number of samples
from the census done by D-W HDSS (Paper III), resulting in a power of over 80%. Hence, the
chance of missing an effect when it really exists is low in our study, predominantly because of
the larger sample sizes used. Therefore, in our analysis, the confidence intervals for determinants
of health service utilisation rates (Papers I and II), and fertility (Paper I1I) were very narrow,
depicting the precision of the estimates (119). All the variables which had significant results also

had a power of over 80% in Paper III. We found a power ranging from 7%—100% for non-
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significant variables and categories for Paper III. The low power demonstrated on multivariable
analysis might be due to the small number of cases in some of the categories (in Paper III) or the
small sample size (54 kebeles) (in Paper II). Moreover, including all kebeles and health facilities
available in the study area (Papers I and II) could ensure the adequacy and representativeness of
the sample size. Too high a power might lead the researcher to find statistically significant
results with little clinical importance (128). However, all the variables in our studies had clinical
or public health importance. We also presented all the significant and non-significant findings in
each paper, in order to minimise the reporting bias which can arise due to reporting positive

results only.

Validity of the study

The ultimate goal of an epidemiologic study is estimation accuracy. Obtaining a valid and
precise estimate of the source population is the primary aim of an epidemiologic study. Another
aim is to obtain an estimate that can be generalised to the relevant target population (105).
Validity refers to the extent to which a test is measuring what it sets out to measure. For a study
to be valid, there should be no systematic error or bias and minimum random error, if possible.
Increasing the sample size can minimise random error. Validity can be categorised as internal
and external (127). If the validity is concerned with the study subjects, we call it internal validity;
however, if the inferences are made to the general population, it is labelled as external validity.
In order to assess possible causality, maintaining the internal validity ensures the external

validity or generalisability (105).
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Internal validity

Internal validity refers to the extent to which the estimates of observation are accurate for the
study population (127). Threats to internal validity include selection bias, information bias,
confounding, and effect modification (105).

Selection bias

Selection bias occurs when people selected to participate in a study are different from those who
should have been theoretically suitable for the study or those who do not participate
(105,127,129). It is an error observed when the study population is not a representative sample of
the target population. In this case, the effect measures do not represent the target population to
whom the inferences are made (130). We can reduce selection bias by setting clear criteria for
including participants in the study, having an explicit understanding of the diseases and their

management, and securing a high response rate (127).

For Papers I and II, we included all registered cases from all health centres and health posts in
the study area. Selection bias resulting from non-response is minimised when studying the entire
population (105). We also included all kebeles in the study area. In addition, we excluded those
who came from other districts from the analysis (Paper II). Thus, any overestimation of the
outcome was minimised. Moreover, in an ecological study, the probability of selection bias is not

a concern since we did not use individual data, or infer to, the individual level (127).

However, since our study extracted data from primary health care facilities, we might have
missed cases from the community or those referred to secondary and tertiary levels of care. This

might introduce health care access bias, by which patients or cases at institutions differ from
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cases in the community (130). Therefore, this might lead to an underestimation of the health
service utilisation rate. However, the proportion of the population living in proximity to private
and higher-level health facilities was around 6%, which is small compared to the total study
population (Papers I and II). For Paper III, to ensure representativity, we used a simple random

sampling technique to select the sample of the D-W HDSS census.

Information bias

Information bias refers to inaccurate measurement or classification of disease, exposure or both
(127,129). This type of bias occurs during the data collection process. Misclassification bias
might occur when there is missing data, error in data collection or entry, or digit preference.
Under-reporting bias occurs when collecting socially detrimental events (130). A concern of data
quality arises when using secondary data, as we used in Papers [-III. Diagnoses made could be
uncertain and prone to misclassification. Yet, the misclassification of exposure and the disease is
usually non-differential (105). This is due to the fact that we have not collected samples of
diagnoses; instead, we used all recorded diagnoses from all health facilities that were using

similar diagnostic and registration methods.

Due to the absence of a recent census in the country, we used the 2007 census projection
estimate for the current population size in the study area, which might have resulted in an
inaccurate denominator estimate for our calculations (Papers I-1II). Although the diagnoses in
registries were not standardised, we used national and international standard disease
classification guides to minimise the misclassification error (Paper I) (131,132). We also had

under-reporting for obstetrics and eye services, due to loss of data. We had missing information

Hiwot Abera Areru PhD Thesis Page 53



Primary health care delivery in a Sidama community | 2022

on one of the variables labeled as ‘visit information’. However, because of the large study

population, this missing information is probably small and would not change the results of the
study. Moreover, under-reporting of vaccine coverage was observed, due to the registration of
children from the previous year as repeat visitors. Therefore, the vaccine coverage could have

been higher than our findings suggest, if we had not used new vaccine users for our analysis.

Moreover, the qualitative interview with the health staff for Paper I might introduce a social
desirability bias, since the interviewed health staff knew the results of the study before giving
their opinions. They gave feedback on general, administrative, and structural solutions without
being critical on findings that required local or institutional recognition. Therefore, we believe
there could be additional practical solutions to improve the health service usage. However, the
issues raised could expose some factors which were new from the health professionals’ point of

view.

For Paper III, the D-W HDSS used a standardised and validated tool from INDEPTH Network to
collect the data (133), which makes information bias less likely. Hence, we used the same format
to extract variables needed for our analysis. However, we encountered measurement bias due to
age reporting because of the unreliable data collection method which depended on the memory
of the respondents. Under-reporting bias also occurred due to the omission of information on
deaths of infants, children and stillbirths, mainly as a result of cultural issues and the quality of
the data collection procedure. However, we tried to adjust for this error by collecting death
information from alternative sources, namely from the burial associations of the community

called iddir. Our sensitivity analysis showed that the rates of mortality and fertility could have
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been higher than reported in this study. Therefore, while using the findings of Paper III, caution
should be exercised by considering the measurement errors. Furthermore, future data collection
phases and other Health and Demographic Surveillance System sites should try to avoid
measurement errors due to faulty data collection procedures on age and death-related

information.

The use of secondary data in this thesis eliminates the chance of observer bias (117). However, it
makes the data prone to incompleteness or lacks the power to test the current hypotheses.
However, we triangulated the findings with primary data qualitatively, which is known for
generating quality information (117). In addition, the sample sizes we used for our studies

showed adequate power (over 80%); therefore, our studies were not underpowered.

Confounding

Confounding is a blurring of effect created due to the association of a third variable with the
exposure and the outcome, without the third variable being present in the chain of causation and
unaffected by the exposure or the disease (129,130). Every epidemiological study is prone to
confounding (130). Confounding is less severe in ecological studies than other observational
studies done at an individual level. However, it is more difficult to control for confounding in
ecological analyses than analyses done at the individual level (105). Confounding can be
minimised by using randomisation, restriction, or matching during the design phase (127).
During analysis, confounding can be controlled by stratification and multivariable statistical
modelling (127,130). On the other hand, residual confounding is a type of confounding observed

after controlling for all known confounders in the design and analysis of a study which might
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lead to biased results (105,134).The most common confounders in epidemiological studies are
age and social class (127). For Paper I, we stratified age into groups and calculated rates and
odds ratios. For Paper II, we performed covariate-adjusted spatial clustering analysis. For Paper
1M1, we employed a multivariable logistic regression model to control for confounding in
associations between fertility rate and exposure variables such as age, educational status,
ethnicity, religion, wealth index, and place of residence. One of the possible confounders in our
study, age, was stratified into multiple categories; hence, the likelihood of residual confounding
as a result of dichotomising a continuous variable was minimised. Therefore, we believe the
effects of confounders were sufficiently controlled, and the susceptibility bias was neutralised in

our studies.

Chance

Chance is defined as a random variation or random error (105). The p-value measures chance. P-
value shows the probability of a false positive conclusion (Type I error) (129). It shows the
incompatibility between observed data and the null hypothesis (135). Interpretation of statistical
tests should not rely only on a precise p-value. Rather, statistical tests should consider effect size,
confidence limit, and contextual factors, such as the study design, measurement quality, external
confirmation for the event under study, and the validity of the hypothesis (135,136). Even though
it does not show any evidence about the effect size, the arbitrary cut-off point of 0.05 for the p-
value is used as the threshold of statistical significance (136). In this thesis, we presented a 95%
confidence interval, p-value, effect size, validity checks, and context of the events studied.
Increasing the sample size of a study is one way of increasing precision or decreasing the random

error (105). Due to the large sample size enrolled in our studies (Papers I-III), the p-value was
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precise. Consequently, we encourage readers and health planners to accept the accuracy of our
findings and make use of the results based on the contextual factors, the confidence limits, and
the effect size. The sole use of low p-value for decision-making by investigators and

policymakers should be avoided (136,137).

Causality
An event is said to be a cause if it leads to an effect alone or together with other causes. A cause
is called sufficient if it certainly results in the effect (138). All statistical associations do not
guarantee causation (129). Causal inference, the process of identifying the association as causal,
should be checked after excluding the possibility of bias, confounding, and chance (127).
The nine criteria suggested by Sir Austin Bradford Hill (139) help in deciding whether the
association is real or causal (140). The Hill’s criteria are the following:
e strength: the stronger the association, the higher the likelihood of the association being
causal; weak association could be due to hidden biases;
e consistency: shows the presence of association when the study is conducted in different
populations and situations;
e temporality: implies the cause must precede the effect;
e specificity: an exposure should lead to a single outcome;
e biologic gradient: it is a dose-response relationship; as an exposure increases, there will
be more of the outcome;
e plausibility: the association should be supported by scientific or biological knowledge

and should make sense to the scientific community;
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® coherence: the association is in agreement with the existing evidence on the natural
history and biology of the disease;

e experimental evidence: conducting an experimental or quasi-experimental study to prove
the association observed; and

e analogy: the association is observed in other settings.

However, some scholars do not agree with all of Hill’s criteria, except for temporality
(129,139,140). For practical reasons, such as cost reduction, ethical issues, time constraints and
lack of incidence data, cross-sectional studies have been used to assess causal associations. We
can use cross-sectional design to assess causation if: 1) the population is stationary; 2) the mean
duration is similar for exposed and unexposed; 3) there is no selective survival in the exposure
groups; 4) reverse causality does not happen; and 5) temporality is assured. If these conditions
cannot be achieved, crude measures or subgroup prevalence can be used (120). Reverse causality
is excluded if the outcome does not cause the exposure (141). If we do not infer to individuals
from the aggregate data, ecological studies could be good in establishing causation in some

exposures only found at area level (127).

In this thesis, we employed cross-sectional (Papers I and IIT) and ecological (Paper II) study
designs. However, the associations depicted as factors for low health service utilisation fulfill the
criteria stated above; therefore, we believe causal relationship can be established. In addition, the
crude estimates and the subgroup prevalence can give direction for further exploration using
more robust designs. Moreover, for Paper 111, after dealing with potential biases and chance, we

performed multivariable logistic regression to control for confounding and establish the
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association between demographic variables (age, religion, ethnicity, wealth index, educational
status, and area of residence) and fertility. Thus, we believe that the population studied was
stable, the mean duration was the same, there was no survivorship bias, and the causal pathway
was not reversed. Therefore, some of the possible causes of low fertility in the study area were
identified. Other analyses for all three studies were crude measures (odds ratio and rates),
proportions or frequency measures. Yet, these findings can be used for identification of poor
service areas and population groups, and hence they can be a basis for public health planning

purposes at a local area level.

Neutrality and interest

Neutrality, also known as confirmability, refers to the extent to which the findings of the study
reflect the participants’ experience and not the researcher’s personal interest, philosophy and
experience (142,143). It should be taken into account that there is an inherent link between the
extended exposures with the participants, the methods used, and the findings, with the
researcher’s point of view. The difference between the experiences of the researchers and the
participants should be clear (142). One’s interests and ideologies should be identified so that the
implementation and interpretation of the research process will be as free of them as possible
(144). Neutrality can be achieved through auditing, which is a clear and detailed description of
the investigation process and documentation of issues and challenges from the initial stages to

the end of the research process.

Another method of ensuring neutrality is by involving other investigators with qualitative

research experience to discuss the findings and themes (142). In this thesis, we applied
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qualitative data collection and analysis in Papers I and III. In Paper I, we utilised the short form
of a standard tool called the Guidance for Reporting Involvement of Patients and the Public 2
(GRIPP2-SF) to collect, analyse and present the information obtained from the health
professionals. The health staff were selected purposively, which might be linked with the
inherent need of obtaining the expected response by the researchers. The results were presented
to the participants before the interview. Their suggestions on areas of improvement are based on
the results collected via interviews conducted with each health staff separately by local data
collectors. The analysis was done manually by the principal investigator. This approach might
lead to confirmation bias from the health professionals’ side. However, we explained the purpose
of the interview, gave them enough time to analyse the findings and give us honest feedback.
The lead investigator was also not present in the interview setting to minimise unnecessary
coercion effects. Moreover, the transcripts and emerging themes were discussed between

research team members.

The trustworthiness of a study was ensured by implementing a detailed guide from data
collection to interpretation, through record-keeping, presenting the details verbatim supporting
the findings, and involving other researchers in the process (142). For Paper I1I, the investigator
had prior assumptions when dealing with age reporting and causes of mortality under-reporting.
However, we implemented different strategies to ensure neutrality, starting from the initial
interview guide preparation to generating findings. The data collection tool was prepared by
reviewing existing literature with feedback from other research team members. The data were
collected by a trained interviewer and his assistant in the local language (Sidamuu Afoo). Field

notes were taken by the assistant data collector. The transcription was done by individuals who
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are fluent speakers of Sidamuu Afoo, Amharic and English. The audio recordings of the
interviews and the transcripts were given to a member of the research team for the discussion of
the emerging themes. In addition, the data collection period was short; this minimises the
influence the researcher had on the participants. Furthermore, the qualitative findings were

supported by the quantitative results and vice versa.

External validity

Generalisability and transferability

Generalisability is one way of addressing the external validity of a study. It refers to the extent to
which inferences can be made to people not included in the study, based on the observed
population (127,145). An evidence-based practice relies on the generalisability of a study.
Applicability of a study’s findings to other persons, measures, times and situations is an
important aspect of the decision-making process (145,146). Increasing the sample size and
random selection of participants might improve the generalisability of the study and statistical
power as well. Sampling from more than one site could also enhance the representativeness of

the study.

Likewise, transferability is also known as case-to-case translation or reader generalisability
(145). Transferability is a form of theoretical or conceptual generalisation which is not expressed
quantitatively (144). Transferability deals with the application of study findings to different
settings or groups of people, mainly by the reader or consumer of the study. To ensure the

transferability of a study, the researcher should present a detailed description of the setting,
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context, participants and methodology. Thus, the reader is responsible for only extrapolating the

results to similar contexts (145).

The external validity of the study is augmented by employing a robust study design, with clearly
defined study participants and hypotheses, and the existence of similar findings in other studies
(127). Hence, we ensured the representativeness of the study population by including all health
facility visits from every primary health care unit and all kebeles in the study area (Papers I and
ID). For Paper III, we used a simple random sampling technique to select samples from the census
database. Our study setting is primarily rural area with mixed agricultural and climatic
conditions. Therefore, our findings could be representative of rural areas in the Ethiopian
highlands because other studies from the country also showed inadequate health service usage
(19,27,36). Similarly, different studies show that the country has been experiencing a fall in

fertility and mortality rates in recent decades (71,147,148).

Discussion of the main findings

The main aim of this thesis was to measure health service utilisation from health facilities, as
well as population demographic data, in rural Dale and Wonsho districts in the Sidama
community. We observed a low health service utilisation rate. Family planning cases constituted
the highest proportion, and a lower fertility rate was observed among different population
categories of women. The low health service utilisation and the inability to make an accurate
diagnosis could have contributed to reduced life expectancy and higher mortality estimates.
Meanwhile, the improved usage of family planning services might be linked with the lower

fertility level in the study area, compared to previously reported fertility rates.
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Outpatient service utilisation is one of the global indicators of health service delivery suggested
by the World Health Organization (WHO) (20). The number of outpatient department (OPD)
visits recommended by the WHO is three to four visits per person per year (149). Low rates of
outpatient visits indicate reduced accessibility or poor quality of services (21). A global study
done in 130 countries showed an outpatient age-standardised utilisation rate of 5.4 visits per
individual per year (150). However, the Ethiopian average OPD visit rate in 2015 was 0.48 visits
per person per year, although the target was two visits per person per year by 2020 (4,151). Other
community-based studies in Ethiopia showed utilisation rates of 0.46 (27) and 0.39 (36). In
comparison, we demonstrated a lower health service utilisation rate. However, in a study done 30
years ago, the rate of first-visit outpatient service utilisation per year was 0.04 to 0.37 visits per
person for health centres, and from 0.05 to 0.33 visits per person for health stations, which is far
lower than our finding (19). This discrepancy may be due to the difference in outcome
definitions, study period, and study design. The closure of health posts for some periods during
working hours and the inability to provide some services by the health centres for the entire week
could be other contributors to the low service utilisation (152). Other studies also show that
patients prefer traditional medicine or self-treatment, private clinics, or they go to higher-level
health facilities outside their catchment area (18,36). The reasons behind seeking these
alternatives might include unsatisfactory quality of health services in government health
facilities, absence of essential drugs and diagnostic tests, lack of skilled manpower, long waiting
time, and unfriendly health staff (18,152,153). These could also be the challenges underlying the

low health service utilisation observed in our study.
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The health service utilisation rate can also be affected by demographic factors such as age, sex,
marital status, education, area of residence and income (27,33,34). Consistent with our findings
(Papers I and II), various studies have shown lower health services usage among the rural
population than the urban residents (36,154). However, one study done in Kenya showed a
higher health service utilisation among rural residents than urban dwellers (155). The possible
explanation for this inverse relation was the higher self-medication tendency in urban Kenyan
residents. The difference in health service utilisation rate between the areas of residence might be
due to the lower education coverage, limited access to health facilities, and the pronounced
poverty level exhibited in the rural population (31). This shows the challenges of addressing the
health services needs of the rural community. Other determinants outside the health sector, such
as education, economy, housing, social system, and governance, also influence the health of the
population (156,157). Therefore, inputs from and partnerships between multiple sectors can help

in resolving the challenges in health services and outcomes (157).

Age is one of the major demographic determinants of health service utilisation (33). A study
showed that adults aged 20-59 years used health services more than children and older people
above 60 years age (36). The reason for the difference in utilisation rates between these age
groups might be due to their dependency on other adults to take them to health facilities. Besides,
older people tend to rely more on traditional medicine than modern medicine (158). The number
of children accessing services might decrease, since some child health services are not given

throughout the week (152). This is consistent with our findings.
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Another demographic factor affecting health service use is gender. In our study, there was a
higher health service utilisation by women than men, which was consistent with other studies
(27,98). This could be explained by the additional reproductive health needs, such as family
planning, and antenatal and postnatal care services among women than men. Besides, women
might get services of treatment for themselves while also taking their children to health facilities
(27). Men also tend to self-medicate more than women (34). Overall, the differences in
demographic attributes indicate the inequality in health service delivery across the population
composition.

Over the past decades, Ethiopia has been working on the expansion and accessibility of health
care services (159). Over a six-year period (2009-2014), the number of available health centres
increased by 67% and health posts by 16% (160). However, there is a variation in the use and
preference for health centres and health posts. Consistent with our findings (Papers I and II),
other studies showed people’s preference for health centres over health posts, hospitals and
private health facilities (34,161). Studies elsewhere also showed better health service use among
people living closer to health centres or hospitals (27,31). The possible explanation could be
improved accessibility of health centre locations, in addition to the lack of skilled professionals
and limited service availability at the health posts (18). The communities’ perception of health
extension workers as providers of only preventive services could also contribute to the
preference for health centres over health posts (162). This implies the need for upgrading health
posts and strengthening the capacity of the health extension workers. The Ethiopian government
is currently scaling-up the health posts to a level at which they can give better health service,
with more adequately trained professionals and equipment (15). Hence, we believe that changing

the health system could improve health service utilisation by resolving the accessibility issue and
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improving staff capacity. This would entail a change from a basic to a comprehensive health post
level, where additional curative, maternal and child health, and non-communicable disease
services are given by the health extension workers, midwives, nurses and health officers. These
initiatives could also help in the realisation of the health-related SDGs, specifically achieving

universal health coverage through improving primary health care services (1).

The triple burden of disease from communicable diseases, non-communicable diseases and
injuries are one of the challenges Ethiopia has been facing in recent years, similarly to other
developing nations (159). The revised Ethiopian essential health service package prioritised
health services based on the disease burden of the country (23). Our findings on the common
causes of morbidity are in line with the national health and health-related indicators study (160),
yet different from a similar study done three decades ago (19). Pneumonia was a common cause
of morbidity among children below five years of age in our study. There were, however, some
discrepancies on other causes of morbidity between our study and others (19,160). We believe
there might be inaccuracies, such as incorrect diagnoses, or over-diagnosis, in the recorded
causes of morbidity, due to lack of knowledge or skill of the health staff (163). Therefore, we
suggest improving the knowledge and skill of health professionals and ensuring the availability

and functionality of diagnostic modalities.

Maternal and child health services have been given priority by the Ethiopian government
(159,164). Even though family planning services constitute the largest (28%) maternal and child
health service in our study, it was lower than other studies conducted elsewhere (165,166). The

explanation for the discrepancy in the prevalence could be attributed to the inclusion of urban
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areas and multiple sites in the other studies. However, we believe that the lower fertility rate
demonstrated in our study area (65) could also be linked to the frequent use of family planning
services. Above and beyond, in government health facilities, where most rural communities seek

health services (18), family planning services are given free of charge.

In this study, the antenatal care, the institutional delivery and postnatal care utilisation were
lower than the national and regional estimates (167,168), yet higher than findings from
elsewhere (95,169,170). The explanation for the differences in maternal health service use might
be linked to the methods of data collection (health facility-based, community-based, or linked
studies), the context of the community (pastoral, agrarian, or mixed), and the availability of
suitable maternity waiting and delivery rooms in primary health care units. These findings
warrant the expansion of maternal health services with skilled professionals at the primary health

care delivery units, to improve the low coverage identified.

Unfortunately, we believe that we failed to show the true picture of the non-communicable
diseases in the study area. Contrary to our finding, various studies showed a high prevalence of
hypertension (171-174), and the prevalence of anaemia was also higher in other studies (71).
Likewise, the recorded number of diabetes cases in our study was very few. The discrepancy in
the findings is most likely because of a lack of laboratory materials and clinical skills to make an
accurate diagnosis at the health facilities. These findings imply the need to strengthen the

diagnostic capacity and appropriate record-keeping at the primary health care unit level.
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In our study, we involved health service providers by enabling them to present their suggestions
for improving the health service, after reviewing the study results. Integration of health service
providers, service managers, and other stakeholders in the research process has been
implemented in the developed nations for some time, though it is a new practice in Africa
(48,49). The collective process of these stakeholders and researchers impacts the quality of
health research. It can also create a clear understanding of the problems and a framework for
appropriate solutions (48—50). The research process should include an interaction between
researchers and local, regional, national, and international policymakers. This relationship helps
in establishing evidence, trust, and understanding, in order to realise the implementation of
research findings (52,53). However, the health staff involved in our study might not have
critically evaluated the results in relation to the day-to-day services at their institution. This may
be due to social desirability bias, as a result of the political context that emphasises positive
feedback and overlooks findings that require local or institutional recognition (175). Therefore,
we suggest further studies to evaluate how the involvement of health workers in the research

process could possibly enhance service provision and resource allocation.

According to the Ethiopian HMIS technical standard, a health facility is physically accessible if
it is within 10 km or two hours walking distance (17). Consequently, geographically inaccessible
health facilities are associated with lower health service coverage and lower health usage (29).
Another study also revealed that the availability of health centres within a 5 km distance
increases the service delivery substantially (176). As the new national initiative on optimising
primary health care units is concerned with the expansion and upgrading of health facilities,

these are key to meeting the needs of the population (15). We showed in our study that only
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around half of the locations were within a 10 km distance from nearby health centres. Moreover,
we observed an inverse relationship between the distance from the health centre to the centre of
the kebele and the health service utilisation rate, as seen in other studies (19,26,27). These
findings showed the geographic areas in which people lack access to better health services.
Therefore, policymakers should focus on those areas when constructing health facilities, to

improve accessibility and ultimately, enhance health service utilisation.

In Paper III, we demonstrated a decline in fertility rates in the study area. Ethiopia has been
transitioning from high to low mortality and fertility, starting from the 1990s (73). The fertility
decline was faster in Ethiopia than in other sub-Saharan countries (5). The total fertility rate of
Sidama reported by the 2007 national census was 4.1 children per woman (110), which was
lower than the 2016 National Demographic and Health Survey estimate of 4.6 children per
woman (71). However, our finding showed a total fertility rate of 2.9 children per woman, which
is lower than the census and the national survey results (71,177-179). The population pyramid
also suggests the decline in fertility in the study area. Even though we believe in the declining
trend of fertility in the study area, we also believe that under-reporting in mortality might have

affected the magnitude substantially.

Fertility studies conducted in Ethiopia showed low fertility associated with higher income, 4549
years age group, better education level, and urban dwellers (71,180). Consistent with other
studies (71,181,182), a higher fertility rate was observed in our study among women in the 25—
29 years age group. Surprisingly, as opposed to other studies, our study did not find higher

educational level and urban residence as factors for lower fertility (71,180). Consistent with our
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finding was a study done in 74 countries, where Guatemala, a central American country, showed
an increase in fertility among urban women (183). In our study, no difference was observed
between the fertility levels in highly educated women and uneducated women. Likewise, rural
residents were less likely to give birth than their urban counterparts. These discrepancies might
be explained by the fact that, in current times, uneducated and rural women have improved
access to contraceptive use, whereas educated and urban women have enough financial support
to raise more children (184—186). Another explanation for the increased fertility in the urban area
could be the increment of rural-to-urban migration in African countries (187). The improved use
of birth registration in urban communities, compared to their rural counterparts, might also partly
explain the higher fertility level recorded in urban dwellers (188,189). There might also be a
methodological reason for such differences. We used the number of births one year before the

census, whereas the other studies used data from three years before the survey.

There has been a decrease in death rates in Ethiopia over the past 30 years. The crude death rate
(CDR) decreased by 65% between 1985 and 2015. The median life expectancy has also
increased from 46 years to 66 years during the same period (147). However, the CDR of 5.2 per
1,000 population in our study was lower than the CDR in other HDSS sites, which ranged from
6.1 to 8.0 per 1,000 population (177-179). The possible explanation for this variation might be
the under-reporting of neonatal and child deaths (Paper III). Moreover, we did a sensitivity
analysis by considering the possible reduction in number of deaths. Hence, we found a higher
death rate and reduced life expectancy than we initially estimated. Therefore, we suggest
considering different scenarios where confirmed data loss or under-reporting are observed, in

order to reach a more accurate estimation.
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A fast decline in fertility results in a change in dependency ratios (24). Following the Ethiopian
population projection, it is believed that the dependency ratio will be high. The increasing family
planning use could not guarantee a demographic dividend, if not supported by economic growth,
and education and health sector achievements (5). However, the dependency ratio in our study
was lower than the national (147) and HDSS estimates (179). Since the fertility level in our study
was lower than others, it is expected to find a lower dependency ratio, especially the young
dependency ratio. Therefore, the variability in the fertility rate might be one of the explanations
for the difference observed. Another possible reason for the discrepancy might be related to the
misreporting or the distortion in age reporting observed in our study among the lower- and
higher-age groups. We have demonstrated the inaccuracies in age reporting by age reliability
indices and the qualitative interviews. Therefore, caution should be taken when using self-

reported ages in analysing and reporting such research findings.

Conclusion and recommendations

Conclusions

Our general aim was to measure the health service utilisation in the context of health and
demographic study sites, and we concluded that the health service utilisation rate was low and
unevenly distributed among population groups and geographically. The fertility rate was also

low, and the mortality estimates remain high.
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I present the conclusions for each of the specific objectives as follows:
Objective 1 aimed to assess the health service utilisation and disease patterns with local health
authorities’ suggestions for improving the health services (Paper I).
e The health service utilisation rate was low among rural residents, men, children and the
elderly, and health post users.
e Pneumonia was the most prevalent disease recorded among children under five years of
age.
e Family planning cases constituted the most frequently recorded services.
e Very few non-communicable diagnoses were recorded because of a lack of clinical skill

and poor laboratory capacity.

Objective 2 was to explore geographical factors contributing to the variation in health service
utilisation at the kebele level (Paper II).

e There was variation in health service utilisation between kebeles.

e The geographical factor associated with the low health care utilisation was the distance

from the health centre to the centre of the kebele.

Objective 3 aimed to investigate the demographic structure and identify some limitations on how
the population dynamics are studied in rural districts in the Sidama region in southern Ethiopia
(Paper I1I).
e There was a lower fertility rate in Dale and Wonsho districts of the Sidama region than
fertility rates reported by previous studies.

o The total fertility rate was affected by age, residence and education of women.
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e Important measurement and reporting errors in age, births and deaths were identified.
Consequently, the mortality rate was higher, and the life expectancy was lower than our
initial findings.

Recommendations

Based on the research findings, the recommendation for the general objective is that the health
planners and policymakers should measure and understand the geographical, disease type and
population characteristics differences at a local community level. Separate recommendations are

made for each specific objective below.

Operational recommendations

Several operational recommendations are made to improve the health service utilisation at
primary health care delivery units in the Dale and Wonsho districts of the Sidama region in

southern Ethiopia.

For Objective 1 (Paper I), the operational recommendations are the following:
e Ensure the availability of laboratory tests, drugs or medical supplies in primary health
care units.
e Strengthen the capacity-building sessions to upgrade the knowledge of primary health
care professionals.

o Establish functional diagnostic modalities at the primary health care level.

Regarding Objective 2 (Paper II), the recommendations for programme implementation are as

follows:
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e Reduce the distance between the health facilities and the community.

e Resources should be allocated based on the assessment of health service usage at the

kebele level.

Regarding Objective 3 (Paper III), the operational recommendations are as follows:
e Strengthen interventions targeting a reduction of mortality rates.

e Ensure the continuation of contraceptive usage in the rural community.

Policy recommendations

The main policy recommendation is to improve the health service utilisation at primary health
care delivery units by enhancing the quality of the service delivery and consequently reducing
the mortality rates.

e Specifically, for Objective 1 (Paper I), I recommend improving the health service
utilisation at the primary health care level by improving the diagnostic capacity and
health professionals’ skills.

e For Objective 2 (Paper II), I recommend constructing primary health care units close to
the community to improve accessibility. The health extension programme optimisation
roadmap should be accelerated to achieve the universal health coverage goal.

e For Objective 3 (Paper III), I recommend considering the demographic transition created

by the lower fertility rate while planning for health services.
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Future research
For Objective 1, I recommend the following research areas:

e Assessment of diagnostic accuracy, treatment options and determinant factors at the
primary health care unit level could give new information to the health planners for
improving health service usage.

e Ensure the involvement of local service users, service providers, and other stakeholders

throughout the research process.

For Objective 2, I recommend determining the service area coverage by including all
governmental and non-governmental health facilities; thus, unidentified areas for health facility

construction could be discovered, and the physical accessibility of health services could improve.

For Objective 3, the recommendations are as follows:
e Assess trends of population change by including birth, deaths and migration, to identify
the real process of the transition.
e Link the HDSS data with the health facility data, to identify individual demographic
determinants of health service usage.
o Ensure the data quality of demographic sites by considering possible measurement errors,

to decrease limitations observed in reporting of age, births and deaths.
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Abstract

Background: Outpatient department visits per individual for each year are one of the core indicators of healthcare
delivery to assess accessibility or quality of services. In addition, this study aimed to assess health service utilisation
and disease patterns in southern Ethiopia, by including the health authorities’ suggestions to improve the services.
No study has assessed this in Ethiopia previously.

Methods: An institution-based cross-sectional design study was done in 65 primary health care units in Dale and
Wonsho districts, in Sidama region, for all patients visiting health facilities from 1 July 2017 to 30 June 2018. We
estimated the utilisation rate as visits per person per year, the odds ratio for health use and proportions of diseases’
diagnoses. The results of our study were presented to local health authorities, and their suggestions for
improvements were incorporated into the analysis.

Result: A total of 81,129 patients visited the health facilities. The annual outpatient health service utilisation was
0.18 (95% Cl: 0.18-0.19) new visits per person per year. The health service utilisation rate per year for the rural
population was lower than the urban utilisation by 91% (OR = 0.09; 95% Cl: 0.08-0.09). Children in the age group of
5-14years had lower odds of health service utilisation by 78% (OR =0.22; 95% Cl: 0.21-0.23), compared to children
under 5 years of age. Females were four times (OR =4.17; 95% Cl: 4.09-4.25) more likely to utilise health services
than males. Febrile illness constituted 17.9% (14,847 of 83,148) of the diagnoses in all age groups. Almost half of the
febrile cases, 46.5% (3827 of 8233), were among children under 5 years of age. There were very few cases of non-
communicable diseases diagnosed in the health facilities. The health authorities suggested improving diagnostic
capacities at health centres, enhancing health professionals’ skill and attitudes, and improving affordability and
physical accessibility of the services.

Conclusion: The health service utilisation rate was low in Sidama. The use of health services was lower among rural
residents, men, children and elderly, and health post users. Improving the quality, affordability and accessibility of
the health services, by involving responsible stakeholders could increase service usage.
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Background

According to the World Health Organization, “health
services include all services dealing with the promotion,
maintenance and restoration of health. They include
both personal- and population-based health services” [1].
Half of the world’s people lack some or all essential
health services [2]. Health service utilisation data can be
obtained from national population surveys, health facility
reports and routinely collected demographic and health
surveys [3]. The health system indicators used to meas-
ure the health service utilisation in Ethiopia include, an-
nual outpatient (OPD) attendance per individual,
admission rates, bed occupancy rates and average length
of stay [4].

Primary healthcare units constitute health centres and
health posts, which are the foundation of the Ethiopian
health system; primary hospitals are also included in the
primary-level healthcare system [5]. Even though the
Ethiopian health and health service system has improved
in the last 20 years, most of the goals related to healthy
lives and well-being have not yet been achieved [6-8].
Advances have been made in interventions like family
planning, antenatal care, maternal healthcare, and hy-
giene and sanitation since the introduction of health ex-
tension workers who are deployed in health posts [9].
However, like other low- and middle-income countries,
Ethiopia is still facing a triple burden of disease, with
communicable diseases, non-communicable diseases and
injuries being the main challenges [5]. The essential
health service package of Ethiopia serves as a primary
framework of achieving universal health coverage
through quality primary health care services. The newly
revised Ethiopian essential health service package in-
cluded nine priority areas based on the burden of disease
in the country. These includes reproductive, maternal,
neonatal, child and adolescent health, major communic-
able diseases (HIV/AIDS, tuberculosis and malaria),
non-communicable diseases, surgical and injury care,
emergency and critical care, neglected tropical diseases,
hygiene and environmental health services, health educa-
tion and behaviour change communication services and
multi-sectoral nutrition interventions [10].

Ethiopia aims at improving utilisation of healthcare
services in an equitable and accessible manner [5]. Be-
sides, universal health coverage aims to guarantee that
all individuals get access to needed, important and ad-
equate quality health services, while being protected
from undue financial hardships [5, 11]. The Federal
Ministry of Health has given priority to maternal and

child health, and also to family planning, followed by
malaria eradication [6, 7]. Although official documents
suggest that the health service coverage of the country
has reached 98%, the performance on major health indi-
cators remains far below the targets set by the govern-
ment [5, 8]. In addition, a recent study on universal
health coverage showed a national coverage of 34%, with
great regional variability [12]. Moreover, the national
household health service utilisation survey showed that
among people who reported being ill, only 53% visited
health facilities. The common reasons for not seeking
care were cost, proximity, self-medication and the
thought of diseases as not series [13].

Outpatient service utilisation, as measured by the
number of outpatient department (OPD) visits per per-
son per year, is one of the recommended core indicators
of health service delivery [14]. Low rates of outpatient
visits are indicative of limited accessibility or low quality
of services [15]. A study done in 130 countries in 2016
showed that the global outpatient age-standardised util-
isation rate was 5.4 visits per individual per year [16]. In
2015, the average OPD visits rate in Ethiopia was 0.48
visit per person per year; however, the target was two
visits per person per year by 2020 [5, 17]. The World
Health Organization recommends around three to four
OPD visits per person per year [18].

The rate and type of health service utilisation can be
directly or indirectly affected by certain demographic at-
tributes; these include age, sex, marital status, education,
and income. The change that occurred in the health ser-
vice utilisation pattern in the developed world, like the
United States of America, is partly due to such changes
in demographic characteristics of the population [19].
The same holds true in other Sub-Saharan Africa coun-
tries [20, 21].

Even though involving stakeholders, such as health
service providers and authorities, has been a common
practice in developed nations’ studies, it has only re-
cently been given some attention in Africa [22, 23]. The
combined effort of the service providers or health au-
thorities, users and researchers can be useful in creating
insight into the problems and provide a framework for
remedial implementation, thereby improving the quality
and impact of health research [23-25]. It is believed that
health authorities will make decisions with policy impli-
cations after they critically evaluate the potential benefits
for the improvement of primary health services [26].
Therefore, to ensure the implementation of research
findings and bring change in legislation that can impact
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the quality of healthcare, it is mandatory to make such a
process interactive and evidence-based, to build trust
and understanding between the researchers and policy-
makers at local, regional and national levels [27, 28]. In
this study, the stakeholders were given the result from
their own facilities, and were asked to comment and
suggest possible ways to improve the services at their in-
stitutions [29].

To our knowledge, in Ethiopia, there has been only
one study 30 years ago that assessed the overall utilisa-
tion of health services as visits per individual per year.
Besides this, there are no studies that presented the re-
sult of a study to the health authorities and included
their opinions and recommendations as part of the in-
vestigation in Ethiopia. The objective of this study was
to assess the health service utilisation and disease pat-
terns in southern Ethiopia. In addition, we sought to get
the local health authorities’ suggestions to improve the
health services in the area.

Methods

Study design and period

The study employed an institution-based cross-sectional
study design and included all patients visiting these pub-
lic health centres and health posts from 1 July 2017 to
30 June 2018 (1 year).

Setting

The Sidama region is one of the most densely populated
areas in Ethiopia, with 533 persons/km? [30, 31]. The re-
gion constitutes about 4.0% of the national population
[32]. Agriculture is a prominent economic sector with
‘enset’ (E. ventricosum) and maize as the main foods,
and coffee and fruits as the most important cash prod-
ucts. ‘Khat’, a form of chewable stimulant, is another
cash crop widely produced [33].

We did the study in Dale and Wonsho districts (wore-
das). In 2017, the Dale district has a total population of
268,839 people and an estimated 53,768 households. It
has 36 rural and two urban kebeles (the lowest adminis-
trative structures). Yirga Alem town is the main town in
the district and has five urban kebeles. Wonsho district
has 129,730 people living in 17 rural and one urban
kebeles in 21,857 households [33, 34]. There are ten
health centres and 33 health posts in Dale, and the
Wonsho district has five health centres and 17 health
posts [33, 34]. Even though there are two private clinics
in rural Dale and one in Wonsho district, we believe
most rural communities seek health services from gov-
ernmental institutions [35]. Therefore, we studied all 65
governmental healthcare facilities available in Dale and
Wonsho districts.
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Participants

All sixty-five primary health care units (15 health centres
and 50 health posts) in Dale and Wonsho districts were
included in our study. Moreover, the health officials,
from local to regional health facilities and offices, partici-
pated in this study. Seven health professionals were se-
lected purposively so that they could comment and
suggest ways to improve the health services of the pri-
mary health care institutions. These health professionals
were: one from each of the district health departments,
one from rural health centres from each district, one
from urban health centres from each district, and one
health professional from the Sidama Regional Health
Bureau.

Study size

Assuming the national individual utilisation rate per year
of OPD visit, as 48% prevalence, a power of 80, 95% con-
fidence interval, a margin of error of 1.4% and the ratio
of sample size in unexposed/exposed of 1, the required
sample size was 4869 patients. The cases included in this
study, however, were 81,129. Participants from health fa-
cilities and offices were selected purposively due to their
position and involvement in decision-making processes.

Variables and data collection procedure

The main outcome measures were visits to primary
health care units per person per year and the propor-
tions of diagnoses. The exposure variables were gender,
age, residence (urban or rural), district, type of health fa-
cility, disease types and visit types (new or repeat).

Fifteen local data collectors with a diploma in nursing
and two supervisors with BSc degrees were trained to
collect the data from the institutional registries at each
health centre and health post. Standard registers sup-
plied by the Federal Ministry of Health to the health
centres and health posts were reviewed. Each unit or de-
partment had registry with the registration, identification
and service-related information. The lists of the regis-
tries and the major components reviewed are attached
as Table 8, additional file 1.

The diagnoses made by the health workers in health
centres were mainly clinically, using guidelines, such as
Integrated Management of Childhood Illness (IMCI),
and sometimes supported by laboratory services. The
health extension workers made diagnoses based on the
working manuals, such as Integrated Community Case
Management (iCCM) of malaria, pneumonia and diar-
rhoea, and TB (tuberculosis) screening guidelines. Then,
the diagnoses obtained from the registry of health facil-
ities were categorised according to the national or inter-
national disease classification (ICD) during data cleaning
[36, 37].
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At three institutions, complete data couldn’t be found;
in the delivery unit of Gidamo health centre, and the
registration record for 5 months was not found. Simi-
larly, in Bera health centre, data on delivering mothers
for 5 months were missing. Besides, the information
from the eye clinic at Bokaso health centre was not
found because it was locked during the data collection
period.

Since involvement of the health authorities was a sec-
ondary focus of this study, the Guidance for Reporting
Involvement of Patients and the Public 2-short form
were used as guides to collect, analyse and present the
data from the health authorities [29]. After analysis, the
results were presented to Dale and Wonsho district
health office managers, and to the urban and rural
health centre managers, and to the Sidama Regional
State Health Bureau. They were informed about the re-
sults of our study and were asked to suggest areas of
possible improvements. Two data collectors with BSc
degree interviewed the respondents (one for each dis-
trict). They were all encouraged to give their feedback
based on the results and to suggest possible areas of
improvements.

Data analysis

The data collection instruments were pretested on
health centres and health posts outside of both districts.
The data collectors were trained for 2 days about the
protocol and how to extract the data from the registries.
Re-checking was done by the principal investigator on
5% of the cases in each health facility, to assure the qual-
ity of the data.

The data were double entered and validated in EpiData
version 3.1 software (EpiData Association Odense,
Denmark). The analysis was done by STATA software
version 13 (Stata Corp., LLC. College Station, Texas,
USA). Descriptive statistics were done for all cases and
variables. Stratification was done based on background
characteristics of the clients on service utilisation and
disease diagnosis. We used the number of new visitors
to calculate the odds ratio and 95% confidence interval
and compare the rate of utilisation for each explanatory
variable. The WHO core health indicators manual was
used to calculate outpatient utilisation rate [14].

The denominators for the utilisation rate calculations
were based on projections of the 2007 census done in
Sidama [38]. Thus, we obtained the estimated popula-
tion for the year 2017/18 for women, children under 5
years of age, infants (under 1 year of age), people older
than 5 years of age, and sex ratio.

Based on these population estimates, we calculated the
utilisation rates as new visits per person per year for
each age group, sex, family planning, antenatal care,
postnatal care, delivery, pneumonia, diarrhoea and
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malnutrition. Microsoft Excel and MedCalc Software
version 19.2.6 (MedCalc Software Ltd., Ostend,Belgium)
were used to calculate these rates. Tables and figures
were used to display the findings.

Missing information was identified on three of the var-
iables (visit type, sex and age). We coded the missing
values as “not recorded”. Hence, the utilisation rate was
calculated for new cases only.

Each of the health staff gave their feedback on the re-
sults. Their feedback was analysed manually. First, we
read and re-read their responses to identify similar ideas
and then we categorised them based on the emerging
themes. Following this, we separately organised them as
district and regional authorities’ responses under each
themes. Finally, the quotes were organised under each
theme in the summarised table.

Operational definitions
More definitions are attached in additional file 2.

Outpatient utilisation rate: The number of new out-
patient visits to health facilities per year relative to the
total population of the same geographical area.

We calculated the utilisation rates for each variable as:
The number of disease events divided by the eligible
population of the same geographic area. We estimated
the proportion of eligible population by multiplying the
total population of the districts by the percentage of a
particular category obtained from census and surveys.

For annual immunisation utilisation rate the denomin-
ator was the cohort of children in a year. We divided the
number of under-five year children in the study area by
five to obtain a single year children since we collected
the data for children immunised in 1 year.

New visitors were defined as those patients who
attended the health facility for the first time. Repeat visi-
tors were those who attended the health facility for mul-
tiple times for the same diagnoses or illness within the
reporting period, one Ethiopian fiscal year (July to June)
and registered once as new visitor [39].

For family planning service: “New acceptors” refers to
the number of modern contraceptive method acceptors
who receive family planning services from a recognised
family planning providing facility for the first time irre-
spective of the method used. Each such acceptor was
counted once. Each “repeat acceptor” is counted once,
irrespective of number of times family planning services
were received during that fiscal year [39].

For immunisation services, new visitors were those
who received their first dose of vaccines and repeat visi-
tors were those who received more than one dose in 1
year.

For antenatal care service those clients who present
for the first follow-up visit in a year were considered as
new visitors. Those clients who came for subsequent
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Cases in primary health care units in Dale and Wonsho districts/ DW-HDSS in
2017/18 = 81,129

Dale district= 54,072 cases (66.7%)

Wonsho district = 27,057 cases

(33.4%)
10 health centres 33 health posts 5 health centres 17 health posts
38,838 cases (47.9%) 15,234 cases (18.8%) 16,909 cases (20.8%) 10,148 cases (12.5%)

Fig. 1 Flowchart of case distribution in Dale and Wonsho districts, 2017/18, Sidama, Ethiopia (N =81,129)
.

Table 1 Background characteristics of clients visiting health
facilities in Dale and Wonsho districts, 2017/18, Sidama, Ethiopia
(N=81,129)

Variables Number of cases (N =81,129) %
Type of health facility
Health centres’ cases 55,747 68.7
Health posts’ cases 25,382 313
Residence
Rural 66,341 818
Urban 14,788 182
District
Wonsho 27,057 333
Dale 54,072 66.7
Sex
Female 59,822 737
Male 20,232 250
Not recorded 1075 13
Type of visit
New 73,513 90.6
Repeat 1048 13
Not recorded 6568 8.1
Age group (in years)
Under 5 13112 16.2
5-14 4788 59
15-24 17,729 219
25-34 30,172 372
35-44 5268 6.5
45-54 1754 22
55-64 826 10
65-74 335 04
75+ 208 03
Age missing 6937 86

follow-ups were repeat visitors; however, they are
counted only once.

Results

Background information

More than two-thirds of the cases (69%) received service
or treatment from health centres. Two-thirds (67%) of
the cases were from Dale district (Fig. 1).

The total number of the clients who visited the health
facilities was 81,129. Most of the clients were female
(74%) and were from rural areas (82%).The mean age of
the clients was 21.9 years (range: 0—-120). About a third
(37%) of the cases were in the age group of 25-34 years
(Table 1).

Utilisation rates

The annual outpatient health service utilisation rate was
0.18 (95% CI: 0.18-0.19) for new visitors. The number
of new visits per year for rural people was 0.16 (95% CI:
0.15-0.16) and 0.68 (95% CI: 0.67-0.69) for urban popu-
lation. Therefore, the rural population visited health in-
stitutions 11 times less than urban people (OR =0.09;
95% CI: 0.08-0.09). Children in the age group of 5-14
years had lower odds of health service utilisation by 78%
(OR =0.22; 95% CI: 0.21-0.23), when compared to chil-
dren under 5 years. Similarly, the odds of health service
utilisation was lower for people aged above 75 years by
69% (OR =0.31; 95% CI: 0.27-0.36), compared to chil-
dren under 5 years. Females were 4.17 (95% CI: 4.09—
4.25) times more likely to utilise health services than
males (Table 2).

Prevalence of maternal health services utilisation

The prevalence of family planning utilisation was 28.3%
(22,384 family planning users divided by the number of
fertile women in the districts which was 79,076 (398,569
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Table 2 Utilisation rates by new clients’ characteristics in Dale and Wonsho district primary health care units (PHCUs), 2018, Sidama,

Ethiopia (N=73,513)

Variables Utilised health service Estimated % (out Rates of 0Odds ratio P-value
Yes No total of utilisation (95%Cl)
number of 73,513 (95%Cl)
eligible new
population cases)
Health facilities
Health centres’ cases 50,275 348,294 398,569 68.7 0.13 (0.12-0.13) 233 (229-237) P <0.0001
Health posts’ cases 23,238 375331 398,569 313 0.06 (0.05-0.06) 1
Residence
Rural 59,929 318,712 378,641 81.8 0.16 (0.15-0.16) 0.09 (0.08-0.09) P < 0.0001
Urban 13,584 6345 19,929 182 0.68 (0.67-0.69) 1
Districts
Wonsho 25,066 104,664 129,730 341 0.19 (0.19-0.20) 1 P <0.0001
Dale 48447 220392 268,839 65.9 0.18 (0.17-0.18) 0.92 (0.90-0.93)
Sex
Female 55,159 141,180 196,339 750 0.28 (0.27-0.28) 4.17 (4.09-4.25) P <0.0001
Male 17334 184,896 202,230 236 0.09 (0.08-0.09) 1
Not recorded 1020 - - 14 -
Age group
Under 5 8936 53,293 62,229 122 4 (0.14-0.15) 1
5-14 4508 124,039 128,547 6.1 0.04 (0.03-0.04) 0.22 (0.21-0.23) P <0.0001
15-24 17,125 59,678 76,803 233 0.22 (0.22-0.23) 1 (1.66-1.76) P <0.0001
25-34 28816 25178 53,994 392 053 (0.53-0.54) 6.83 (6.64-7.02) P < 00001
35-44 4512 31,517 36,029 6.1 3(0.12-0.13) 0.85 (0.82-0.89) P <0.0001
45-54 1536 19,036 20,572 2.1 0.07 (0.07-0.08) 048 (045-0.51) P <0.0001
55-64 762 9896 10,658 1.0 0.07 (0.07-0.08) 0.46 (043-0.50) P < 0.0001
65-74 312 5624 5936 04 0.05 (0.05-0.06) 033 (0.29-0.37) P < 0.0001
75+ 189 3652 3801 03 0.05 (0.04-0.06) 1(0.27-0.36) P < 0.0001
Age missing 6817 - - 93 -
Total 73,513 331,873 398,569 100 0.18 (0.18-0.19)

*19.84%)). Most of the family planning service clients,
73.6% (16,481 of 22,384 clients), used short-acting con-
traceptives, which include Depo-Provera or medroxy
progesterone acetate, contraceptive pills (combined or
progesterone-only oral contraceptives), and condoms.
Long-acting contraceptives, such as Intra-Uterine
Contraceptive Device (IUCD) and implants, were used
by 26.3% (5894 of 22,384 clients). Yet, only nine of
22,384 (0.04%) patients chose a permanent contraceptive
method such as bilateral tubal ligation.

The utilisation of antenatal care service in this study
was 45% (6206 antenatal care clients per an estimated
13,791 pregnant mothers in the districts (398,569
*3.46%)) and delivery service utilisation was 40.7% (5619
delivering mothers per an estimated 13,791 pregnant
mothers in the districts). Postnatal care service utilisa-
tion in this study was 14.3% (1973 mothers and children

who received postnatal care per an estimated 13,791
pregnant mothers in the districts).

Treatment at departments

Of the departments that provided health services, 30%
(24,388 of 81,129 cases) received service from the adult
outpatient department. Family planning service was the
next most utilised service, constituting 28% (22,423 of
81,129) of the cases. The stabilisation centre for malnu-
trition was the least common of the services, utilised by
33 of 81,129 (0.04%) of the visitors (Table 6 is attached
as additional file 3).

Caseloads/diagnosis

Table 3 shows that clients coming to get contraceptive
services constitute 26.9% (22,384 of 83,149) of the case-
load. Typhoid and typhus fever were the most common
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Table 3 Recorded diagnoses by age group, sex, type of health facility and visit type of the cases in Dale and Wonsho districts
primary health care units in 2018, Sidama, Ethiopia (N = 83,149)

Diagnosis Number %  Age group Sex Type of health  Type of visit Total
of facility number
diagnoses of

clients
<5 5- >15 Male Female Missing Health Health New Repeat Missing
years 14 years centre post
years

Family planning 22,384 269 0 0 18936 0 22384 0 12039 10345 22384 0 0 22,384

Immunisation 7549 91 4193 0 540 3188 3471 890 1197 6352 7549 0 0 7549

Antenatal care 6206 75 0 0 5878 0 6206 0 2915 3291 6206 O 0 6206

Delivery 5619 68 0 0 5600 0O 5619 0 5619 5619 0 0 5619

Typhoid and Typhus 4931 59 6 337 4210 1948 2604 3 4931 4672 86 173 4555

fever

Pneumonia 4072 49 2828 495 713 2071 1992 9 2735 1337 2695 240 137 4072

Parasitic and 3660 44 287 840 2519 1790 1854 7 3620 40 3298 72 290 3651

helminthic infections

Fever and febrile illness 3895 47 527 629 2709 1703 2181 " 3844 51 3363 97 435 3895

Upper and lower 2930 35 877 487 1516 1446 1457 9 2645 285 2262 48 620 2912

respiratory disorders

Accident (burn, trauma, 2609 31 80 567 1952 1708 880 21 2608 1 2465 24 120 2609

injury, road traffic

accident)

Screening for cancer, 2567 31 78 2 2464 24 2540 3 2437 130 1148 0 1419 2567

human

immunodeficiency

virus and helminths

Diarrhoea 2311 28 13717 199 718 1132 1175 4 1768 543 1659 96 556 2311

Postnatal care and 1973 24 1079 0 830 583 1347 43 585 1388 1783 M 179 1973

home visit

Malaria (all types) 1949 23 383 523 984 1017 913 19 1520 429 1649 55 245 1949

Genito-urinary 1820 22 2 81 1731 781 1035 3 1820 1715 47 59 1819

disorders and

complaints

Gastro-intestinal 1733 21 76 84 1564 645 1084 1 1733 1577 46 110 1730

disorders and

complaints

Skin disorders 1240 1.5 302 329 603 691 547 1 1180 60 1054 35 151 1239

Malnutrition 729 09 705 22 0 351 372 6 59 670 256 70 403 729

Tuberculosis (all types) 561 07 6 36 516 285 269 6 488 73 442 26 93 560

Abortion 553 07 0 0 547 0 553 0 553 138 0 415 553

Musculoskeletal 412 05 1 17 392 264 147 0 412 394 4 13 411

disorders

Eye problems 389 05 41 34 310 208 151 27 381 8 330 4 55 386

Hypertension 304 04 0 5 299 114 190 0 304 270 27 7 304

Obstetric and 270 03 0 3 265 0 269 0 270 233 1 38 269

gynaecologic cases

Bacterial infection 366 04 267 30 63 179 185 2 154 212 236 30 100 366

Ear and mastoid 185 02 87 23 73 83 9 2 152 33 149 5 31 184

disorders

Sexually transmitted 185 02 0 5 175 72 108 0 185 177 5 2 180

infections or human
immunodeficiency
virus
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Table 3 Recorded diagnoses by age group, sex, type of health facility and visit type of the cases in Dale and Wonsho districts
primary health care units in 2018, Sidama, Ethiopia (N = 83,149) (Continued)

Diagnosis Number %  Age group Sex Type of health  Type of visit Total
of facility number
diagnoses of

clients
<5 5- >15 Male Female Missing Health Health New Repeat Missing
years 14 years centre post
years

Dental and oral 83 01 10 5 68 43 40 0 82 1 75 3 5 83

disorders

Anaemia 51 01 3 1 47 12 39 0 51 47 1 3 51

Other 1613 19 138 193 1267 602 1002 8 1454 158 1432 45 135 1612

registered ailments, contributing to 5.9% (4931 of
83,149) of the diagnoses, with 92% (4210 of 4555 cases)
above the age of fifteen; 57% of these were females (2604
of 4555 cases). From non-communicable diseases, hyper-
tension was diagnosed in 0.4% (304 of 83,149) and 63%
(190 of 304) of these were females.

Caseloads in children

Of the 16,331 cases of children below 5 years of age,
42.9% (7010 of 16,331) visited the health facilities for im-
munisation, and 35.9% (2520 of 7010) of them were fully
immunised. The annual immunisation utilisation rate
was 56 (95% CI: 55-58) visit per 100 children per year
(7010 visits for an estimated average of 12,446 children
in the actual cohort in a single year). For neonates,
6.7% (1088 of 16,331) came for assessment of danger
signs and weight measurements. The rest, 50.4%
(8233 of 16,331 cases), visited the health facilities for

different types of illnesses and complaints. Out of
these, more than 87% (7184 of 8233) were registered
as new visitors. The most common registered diagno-
sis among children who visited the health facilities
was pneumonia, contributing to 2635 of 7184 (36.7%)
of the caseloads (Table 4).

Service provision by sex

From the departments giving services to both genders,
in adult OPD there were more female patients (54%)
than men, whereas in emergency OPD, more than two-
thirds (68.0%) of the patients were male. In the commu-
nity health day services (CHD), in which services like
vitamin A supplementation, de-worming and malnutri-
tion screening are given to the community, the majority
(82%) were female (Table 7 is attached as
additional file 4).

Table 4 Prevalence of the ten most common disease diagnoses of under-five years of age children in Dale and Wonsho districts

primary health care units, in 2018, Sidama, Ethiopia (N =7184)

Diagnosis Total cases Number of cases in Number of cases in  Total under-five years chil- Prevalence rate/
Number (%) Wonsho district Dale district dren in both districts 1000 population

Pneumonia® 2635 (36.7) 996 (45.8) 1639 (32.7) 62,228 423

Diarrhoea® 1281 (17.8) 467 (21.5) 814 (16.3) 62,228 206

Other respiratory 830 (11.6) 68 (3.1) 762 (15.2) 62,228 133

problems®

Febrile illnesses® 502 (7.0) 96 (44) 406 (8.1) 62,228 8.1

Malaria® 376 (5.2) 0(0) 376 (7.5) 62,228 6.0

Malnutrition' 350 (4.9) 169(7.8) 181(3.6) 62,228 56

Skin problems? 257 (3.6) 96(4.4) 161 (3.2) 62,228 4.1

Parasitic and 253 (3.5) 94 (43) 159 3.2) 62,228 4.1

helminthic infections”

Bacterial infections' 273 (33) 88 (4.0) 147 (2.9) 62,228 44

Accidents’ 78 (1.0) 47 (2.2) 31 (06) 62,228 13

Other 387 (54) 56(2.6) 331 (6.6) 62,228 6.2

2Pneumonia = all types of pneumonia; PDiarrhoea = dehydration and all types of diarrhoea; “Other respiratory problems = upper and lower respiratory disorder;
dFebrile illnesses = all acute febrile illnesses; Malaria = all types of malaria; Malnutrition = Severe acute and moderate malnutrition, and underweight; 9Skin
problems = specific and unspecific skin problems; "Parasitic and helminthic infections = all types of helminths, parasites; 'Bacterial infection = local and unspecific
bacterial infection and sepsis; JAccidents = all kinds of injury, trauma and road traffic accidents
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Table 5 Solutions and recommendations forwarded by health professionals in Sidama region on the health service utilisation of

Dale and Wonsho districts, 2018, Sidama, Ethiopia

Recommendation from district health officials and health centre
managers

Theme 1: Budget allocations and alternative sources

Ensuring and creating awareness on the community-based health insur-
ance scheme.

“"Most of the rural community thinks why would | have the community-
based insurance, | might not be sick at all. But in reality our community
spends more out of pocket.... Therefore, if we could convince and create
awareness about the insurance, the frequency of the visit will increase.”

Allocating enough budgets for health facilities; and support those people
who are very poor and orphans, and unable to pay for health services
through healthcare financing.

“The kebeles should identify genuinely those who are the “poorest of the
poor” and provide all services free of charge. Most people don't come to
health facility due to financial issue.”

Theme 2: Sustainable drug and material supply

Supplying and ensuring availability of medical supplies or equipment like
essential medications, laboratory reagents (diagnostic materials), physical
examination apparatuses to provide quality health service.

“The main problem | think is lack of medications in the health centres,
because of repeated encounter to get some of the medications from us, the
community tends to go to other facilities.”

“We don't have functioning blood pressure measurement apparatus, such
issues makes it to make accurate diagnosis.”

Theme 3: Health workers capacity building

Creating a compassionate, respectful and caring (CRC) health workforce
by giving training and supervision to improve their attitudes.

“Training on CRC will improve the health professionals attitude and patients
need such services”

Preparing manuals and give training on different components like
community mobilisation.
"Health extension workers need more training so that they can equip the
community about the services being given at health post and health centre
level”
“Strengthening integrated community case management, community-based
newborn care, and integrated management of neonatal and childhood ill-
ness services are important to improve the diagnostic capacity.”

Provide counselling and on-the-job and refreshment training to health
professionals to halt negligence or malpractice by health professionals.
“Regular counselling and refreshment trainings should be given to health
professionals, this will help in improving malpractices in their day to day
practice”

Theme 4: Quality of services

Theme 5: Access of health facilities

Strengthening linkages between the district health offices and health
centres, and between health centres and health posts, by creating timely
and smooth lines of communication.

Recommendation from Sidama Regional Health Bureau

Ensuring availability of different laboratory tests with high specificity;
including hematologic tests for accurately identifying anaemia, diabetes,
other infections and febrile illnesses; blood chemistry; urine analysis and
culture.

"At the primary health level the availability and quality of laboratory tests in
doubtful. The tests, if available, lack specificity. They mostly rely on making
diagnosis based on signs or symptoms, and this could lead to misdiagnose
or make wrong diagnosis”

Shortage of drugs and other supplies may affect service utilisation,
because patients may prefer private clinics rather than government
health facilities for these reasons.

“One of the issues here is if someone didn't get drugs or laboratory test from
the nearby health centre, he or she will go to other places.”

Augment the knowledge and skill of health workers through short- and
long-term training.

To improve the diagnostic capacity of health facilities, further training,
provision of more laboratory technicians and test kits may be
recommended.

“Training whether short term or long term will improve the knowledge and
skill of the health professionals, to make accurate diagnoses”

Working to make the health facilities function per the standards will
increase the quality of care, which intern will improve the utilisation.

“For example, stabilisation centre service utilisation for severely malnourished
children is low. This may be due to the fact that not all health centres and
hospitals are providing services as per standard due to shortage of meals for
caretakers, lack of trained staff and shortage of stabilisation centre kits.
Therefore, working to mitigate these factors in collaboration with other
stakeholders might be a solution.”

Building maternity waiting rooms will improve access related problem.
“The lower postnatal care utilisation shows that almost all primary health
care units are not keeping mothers at the health facilities at least for 24 h
after delivery. This may be due to a shortage of maternity waiting rooms
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Table 5 Solutions and recommendations forwarded by health professionals in Sidama region on the health service utilisation of

Dale and Wonsho districts, 2018, Sidama, Ethiopia (Continued)

Plan to increase the number of health facilities.
“‘Due to the geographical inaccessibility of our woreda (Wonsho), more
health facilities should be constructed to increase utilisation”

Theme 6: Public and stakeholders involvement and collaboration

The public should be involved from planning to implementation of
health services. The health extension workers also should focus on
creating awareness on health care seeking behaviour. Every gathering
should be taken as a venue for awareness creation. Moreover,
collaboration with other non-governmental organisations might alleviate
problems with capacity building, material supply and infrastructure.
“Involving women health development armies, who are volunteer
community health workers responsible for mobilising the community, during
planning and training them on implementation issues.”

“Encourage health extension workers to strictly work on house-to-house visits
and educating the community about health service utilisation.”

“Giving health education about health services in different locations like
health facilities, schools, community gatherings etc.”

“Creating and strengthening communication with other stakeholders like
non-governmental organisations.”

Theme 7: Supervision and record keeping

Enhance recording and reporting system by giving on-the-job and re-
freshment training and supportive supervision.

Timely supportive supervision, follow-up and feedback (monitoring and
evaluation) should be strengthened to enhance the commitment of
health professionals.

“We have missed information due to poor documentation and negligence;
anything not recorded is considered as not being done. Therefore, training
and supervisions should focus on these areas too.”

because most government health facilities have incomplete premises and
infrastructure.”

Some health facilities are not accessible throughout the week for 24 h.
“Even though health-seeking behaviour of the community was improved,
most health posts may be closed during working hours and health centres
do not provide some services the entire week. Therefore, ensuring delivery of
service at all times could increase utilisation.”

Health professionals’ opinions on health service
utilisation

Table 5 shows the opinions of health officials in terms of
improving health service utilisation. The health profes-
sionals’ opinions were categorised into seven thematic
areas for local and regional health professionals separ-
ately. These themes were: budget allocations and alter-
native sources, sustainable drug and material supply,
health workers capacity building, quality of services, ac-
cess of health facilities, public and stakeholders involve-
ment and collaboration, and supervision and record
keeping.

Discussion
This study shows a low health service utilisation rate in one
of the most densely populated areas of Ethiopia (Sidama),
especially among the rural population. Febrile illnesses were
prevalent diseases, and family planning cases constituted
the largest proportion of the recorded diagnoses. Yet, very
few non-communicable diseases were diagnosed.

Health professionals accountable for the delivery of
health services in the area suggested improving the low
health service utilisation by improving the quality,

affordability, and accessibility of health services, improv-
ing the health professionals’ skills, and introducing bet-
ter diagnostic modalities. However, further studies are
desired to find out if the involvement of health workers
may possibly result in improved resource allocations and
enhanced services.

A key strength of this study is the inclusion of all pri-
mary health care units covering the urban and rural
populations. The data for the services were collected for
a period of a whole year, for all types of services given,
and included all governmental health centres and health
posts. In addition, the comments and suggestions of
health officials to improve health service utilisation were
included as part of the study.

This study is not without limitations. Due to the loss of
some data in three of the health centres, there might be
some information bias, and there could be some under-
reporting for delivery and eye services. However, given the
large study population, the proportion of missing data from
these units is small, and this information bias is therefore
probably negligible. There were also missing data on visit
information. However, the number of missing cases was
few compared to the total cases, therefore, they would not



Areru et al. BMIC Health Services Research (2021) 21:776

change the results. In addition, children who started their
vaccination in previous fiscal year were recorded as repeat.
This might cause under-reporting in vaccination coverage.

Even though the involvement of the health profes-
sionals in the research process was a new and a good ex-
perience, the political context might have introduced
methodological biases. A social-desirability bias in which
the health professionals responded by considering the
expectations of the researchers is one of the potential
biases in a country where a bureaucratic and hierarchical
structure prevails. The health professionals might not
have critically evaluated the day-to-day services at their
institution by considering the results from the study. In-
stead, their focus was mainly on general, administrative,
and structural solutions, overlooking some of the find-
ings that required local or institutional recognition [40].

Moreover, the diagnosis at primary health care units
was mainly based on clinical findings, as very few diag-
noses were supported by laboratory findings at the
health centres. Thus, the lack of laboratory support and
clinical skills to diagnose, for example, typhoid fever, ty-
phus, anaemia, diabetes mellitus, malignant disorders,
and hypertension, may explain why such diseases appar-
ently occurred rarely. There were also a few cases that
came to seek health services from other areas outside
the study districts, and their population was not consid-
ered in the denominator during the calculation. We as-
sume that some people from our study districts might
seek care outside their catchment. People who primarily
went to private clinics and hospitals farther away were,
however, not recorded, and this may be a cause of
under-reporting of use of health services in the area.The
overall health service utilisation rate expressed in our
study is higher than the rate of primary healthcare visits
in central, southern and western Ethiopia recorded 30
years ago [41]. Yet, in our study, the utilisation rate is
far lower than the targeted individual outpatient visits
per year of the country and of other community-based
studies in Oromia and Ambhara regions [5, 20, 42]. This
may partly be due to the methodological difference
between the studies, closure of health posts for some
periods during working hours and inability to provide
some services by the health centres for the entire
week [43]. Patients may also prefer traditional medi-
cine or self-treatment [42], private clinics or self-
referral to higher-level health facilities outside their
catchment area. This might be due to poor quality
health services in government health facilities, such as
the unavailability of drugs and laboratory tests, as
well as unskilled staff or an unwelcoming attitude of
health professionals [13, 43, 44].

Our study indicated that the urban population used
the health services more than their rural counterparts,
as has been reported by others [42, 45]. This urban-
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rural difference might be attributed to a higher pov-
erty, lower accessibility and lower education for the
rural population [46].

The health service utilisation by children and older age
people is lower than for adult people in our study, as has
been reported by others [42]. One of the explanations
for this may be because these age groups are usually
dependent on other people to transport them to the
health facilities. Another explanation could be that older
people still rely more on traditional medicine [47]. Fur-
thermore, the unavailability of some child health services
for several days of the week could also have reduced the
number of cases in these groups [43].

Our study showed that more people visited health cen-
tres than health posts. This finding is in agreement with
other studies done in Ethiopia and Zambia showing
preference of health centres over hospitals, health posts
and private facilities [21, 48]. This might be due to the
proximity of health centres to the community, besides
the limited services availability and absence of qualified
professionals at the health posts [13]. Moreover, the
community often considers the health extension workers
to be involved mainly in preventive health services, such
as health education and sanitation, than the curative ser-
vices [49].

Consistent with our finding, some studies showed a
higher health service utilisation by women than men
[20, 50]. The possible explanation for this might be the
reproductive needs of women requiring separate services
than men. Since most women take their children to
health facilities, they might also get services or treatment
for themselves [20]. The other reason might be the
higher self-medication tendency of men than women
[21].

The most common causes of morbidity in this study
were consistent with the national study of health and
health-related indicators in 2015 [51]. Diarrhoeal dis-
eases were at the top of the list on a study done 30 years
ago [41]. However, among children below 5 years of age,
pneumonia was the major cause of morbidity in our
study [51]. The recorded causes of morbidity may also
be inaccurate due to the inadequate knowledge or skills
of health professionals which may have contributed to
incorrect diagnoses or over-diagnosis [52].

Family planning is the main maternal and child health
service registered in our study. This finding is lower than
for other sub-Saharan countries but similar to other
studies done in Ethiopia [53-55]. The lower fertility rate
found in the area documented in a recent study might
also be an indication of improved family planning usage
[56]. Besides, family planning services are available free
of charge in governmental health facilities.

Antenatal care utilisation in our study was lower than
most local and national studies done in the country
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except for pastoral regions [57-59]. Similarly, delivery
service utilisation in this study is higher than other stud-
ies done in the country but lower than the national
study of health facility delivery [58-60]. This difference
might arise because our study used health facility data,
whereas the other studies were community based.
Postnatal care was much lower than for other maternal
health services but is similar to other national and re-
gional studies [57, 58, 61]. This might be due to the ab-
sence of maternity waiting rooms in almost all primary
health care units to admit the mother for at least 24 h.
Even though recent studies showed an increase in the
prevalence of hypertension, there were few cases of
hypertension in our study [62-64]. The discrepancy in
the results might be due to the inability or lack of skills
or materials to make an accurate diagnosis at the pri-
mary health care units. Similarly, in the last national
Ethiopian demographic and health survey (EDHS) re-
port, the prevalence of anaemia in women of reproduct-
ive age has increased to 24% and to 57% in children [65].
However, in our study, there were very few cases with
anaemia. This might be attributed to the inability to
measure haemoglobin at the institutions in the study
area. Likewise, the number of diabetes mellitus cases di-
agnosed in our study area was negligible. Similar to
hypertension and anaemia, the prevalence of diabetes is
most likely under-diagnosed due to the lack of clinical
skills and diagnostic materials at the institutions.
Conclusion
The Ethiopian government aims to enhance the coverage
of primary healthcare services in the rural communities
[5]. However, there is low and unequal health service
utilisation in Ethiopia. We observed low annual health
service utilisation rate among rural residents, men, chil-
dren and elderly, and health post users. Among the re-
ported cases, family planning constituted the largest
proportion, and non-communicable diseases were the
least diagnosed group. Pneumonia was the most com-
mon recorded diagnosis among children younger than
5 years of age. Even if there is no complete agree-
ment between registry data and the health profes-
sionals’ opinions, most of the ideas overlap and give
direction to improving health service utilisation. The
findings of this study will help in the effort the gov-
ernment is undertaking to make quality health ser-
vices accessible and affordable to the underserved
population. Ensuring availability of drugs or medical
supplies, laboratory tests and standard working pro-
cedure could increase the service usage. Moreover,
supportive supervision needs to be provided, and the
knowledge and skills of healthcare professionals and
their diagnostic capacity need further improvement.
In addition, the quality of health services should also
be assessed and given priority so that the health
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services can be utilised by every segment of the
population.

Abbreviation
OPD: Outpatient department
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Supplementary files for Paper I

Additional file 1: Operational definitions

Health service utilisation: Defined as the use of the existing modern health services per year in
primary health care units by individuals for their psychological, physical and social health
problems, whether this is for preventive or curative purpose, measured as the quantity of health

care services used (6,37,174).

Antenatal care: Care given to pregnant women by a skilled provider expressed by the number of

visits to the health facility during her last pregnancy (152).

Immunisation: A service given to a child for all recommended vaccines, including Bacillus-
Calmette-Gueri (BCG), Diphtheria-Pertussis-Tetanus, Hepatitis B and Haemophilus influenza
type B (Penta-valent vaccine), Pneumococcal Conjugated Vaccine (PCV), Oral Polio Vaccine
(OPV), Monovalent human rotavirus vaccine (RV1), Inactivated Polio Virus (IPV) and Measles

vaccines. In addition, Tetanus Toxoid (TT) vaccine for pregnant women (152,175).

Skilled delivery: Births delivered with the assistance of doctors, nurse or midwives, health

officers, and health extension workers (152).

Postnatal care: Care given to the mother and the newborn within 24 hours, day 3 (48-72 hours),

between days 7 and 14, and six weeks after birth with integration of home visits (176).

Outpatient utilisation rate: The number of new outpatient visits to health facilities per year

relative to the total population of the same geographical area (37).

We calculated the utilisation rates for each variable as: The number of disease events divided by

the eligible population of the same geographic area. We estimated the proportion of eligible
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population by multiplying the total population of the districts by the percentage of a particular

category obtained from census and surveys.

Departments/Units: Structures of health facilities used to deliver standard health services in an

organised manner (177).

New visitors were defined as those patients who attended the health facility for the first time
(178). Repeat visitors were those who attended the health facility for multiple times for the same
diagnoses/illness within the reporting period, one Ethiopian fiscal year (July to June), recorded

once as new Vvisit previously (178).

For family planning service: “New acceptors” refers to the number of modern contraceptive
method acceptors who receive family planning services from a recognised family planning
providing facility for the first time irrespective of the method used. Each such acceptor was
counted once. Each “repeat acceptor” is counted once, irrespective of number of times family

planning services were received during that fiscal year (178).

For immunisation services, new visitors were children who received their first dose of vaccines
and repeat visitors were those who received more than one dose in one year.
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Additional file 2: Treatment at departments

Table 6: Distribution of cases per unit or department in Dale and Wonsho district primary health
care units in2018, Sidama, Ethiopia (N=81,129)

Unit/Department Number | %
of cases
L. Adult OPD 24,388 30.1
2. Family planning (FP) 22,423 27.6
3. Expanded Program of Immunisation (EPI) 7,010 8.6
4. Under Syears OPD 6,316 7.8
5. Delivery 5,659 7.0
6. Antenatal care (ANC) 4,482 5.5
7. Cervical cancer screening 2,289 2.8
8. Antenatal care with Tetanus Toxoid immunisation (ANC with TT) 1,828 2.3
9. Emergency OPD 1,578 2.0
10. | Postnatal care 1,442 1.8
11. | Under 2months OPD 984 1.2
12. | TB clinic 565 0.7
13. | Tetanus Toxoid (TT) 492 0.6
14. | Abortion 521 0.6
15. | Outpatient Therapeutic Feeding Program (OTP) 496 0.6
16. | Prevention of mother-to-child transmission (PMTCT) 341 0.4
17. | Eye clinic 156 0.2
18. | Community health day services (CHD) 126 0.2
19. | Stabilisation centre (SC) 33 0.04
Total 81,129 | 100.0
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Additional file 3: Service provision by sex

Table 7: Distribution of cases by sex in departments serving both genders in Dale and Wonsho
districts, 2018, Sidama, Ethiop

Unit /Department Sex
Female Male Missing Total
Number (%) Number (%) Number (%) Number (%)

Adult OPD 13,129 (53.8) 11,220 (46.0) 39 (0.2) 24,388 (100.0)
Emergency OPD 475 (30.1) 1,078 (68.3) 25 (1.6) 1,578 (100.0)
Under Syears OPD 2,976 (47.1) 3,304 (52.3) 36 (0.6) 6,316 (100.0)
Under 2months OPD 468 (47.6) 514 (52.2) 2(0.2) 984 (100.0)
TB clinic 271 (48.0) 288 (51.0) 6(1.1) 565 (100.0)
EPI 2,932 (41.8) 3,188 (45.5) 890 (12.7) 7,010 (100.0)
OTP 250 (50.4) 245 (49.4) 1(0.2) 496 (100.0)
SC 21 (63.6) 8(24.2) 4 (12.1) 33 (100.0)
Eye clinic 56 (35.9) 74 (47.4) 26 (16.7) 156 (100.0)
Community health 103 (81.8) 20 (15.8) 324 126 (100.0)
day services
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Additional file 4: List of registers

Table 8: List of registers reviewed to extract the data from health centres and health posts in Dale and Wonsho

districts, 2017/18, Sidama, Ethiopia

Registers from health centres

Registers from health posts

ANC register

ANC register

Delivery register

Family planning register

Family planning register

PNC register

Infant immunization and growth monitoring register

TB suspected case screening and treatment register

PNC register

Malaria Assessment

Cervical cancer screening and prevention register

Infant immunization

Safe/Post abortion Care register

ICCM 0-2months

Comprehensive abortion care register

ICCM 2months-5years

Outpatient department (OPD) register/ OPD abstract register

Registration book for therapeutic feeding

Emergency department register

Community health day services (CHD) register

Unit TB register

Integrated under-five registration book : from birth to 2 months

Integrated under-five registration book : from 2 months up to 5

years

Stabilization centre and Outpatient therapeutic feeding program

register

Forms below are from family folders
e Integrated Antenatal, Labor, Delivery, Newborn and
Postnatal Card

e  Health card: FP and Immunization

Referral register

e Health posts disease information tally

Diabetes and Hypertension treatment register

Eye clinic registration

*Some health facilities registered TT and PMTCT separately from

ANC registers

NB: The information extracted from each registers were, name of the district, name of health facility, address of the health

facility (rural or urban), unit or department, card number, date of visit, sex, age (in days, months, years or date of birth), address

(kebele), diagnosis, and visit type.
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Abstract

Ethiopia is behind schedule in assuring accessible, equitable and quality health services.
Understanding the geographical variability of the health services and adjusting small-area
level factors can help the decision-makers to prioritize interventions and allocate scarce
resources. There is lack of information on the degree of variation of health service utilisation
at micro-geographic area scale using robust statistical tools in Ethiopia. Therefore, the
objective of this study was to assess the health service utilisation and identify factors that
account for the variation in health service utilisation at kebele (the smallest administrative
unit) level in the Dale and Wonsho districts of the Sidama region. An exploratory ecological
study design was employed on the secondary patient data collected from 1 July 2017 to 30
June 2018 from 65 primary health care units of the fifty-four kebeles in Dale and Wonsho
districts, in the Sidama region. ArcGIS software was used to visualise the distribution of
health service utilisation. SaTScan analysis was performed to explore the unadjusted and
covariate-adjusted spatial distribution of health service utilisation. Linear regression was
applied to adjust the explanatory variables and control for confounding. A total of 67,678
patients in 54 kebeles were considered for spatial analysis. The distribution of the health ser-
vice utilisation varied across the kebeles with a mean of 0.17 visits per person per year
(Range: 0.01-1.19). Five kebeles with health centres had a higher utilisation rate than other
rural kebeles without health centres. More than half (57.4%) of the kebeles were within a 10
km distance from health centres. The study found that distance to the health centre was
associated with the low health care utilisation. Improving the accessibility of health services
by upgrading the primary health care units could increase the service use.

Introduction

Globally, in the last three decades, considerable improvements have been observed in most
public health interventions, but with substantial regional variability [1]. Ethiopia is making an
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increasing effort to improve the health services [2], yet remains behind schedule on meeting
Sustainable Development Goals (SDG), like SDG 3, which is about healthy lives and well-
being [3]. Sustainable Development Goal 3 aims to improve the health and well-being of the
population through universal health coverage [4]. Universal health coverage encompasses the
provision of accessible, equitable and quality health services without incurring financial hard-
ship [5].

In Ethiopia, primary health care coverage is used as a proxy indicator for service access. Pri-
mary health coverage is defined as access to primary health care (health centres and health
posts) in relation to the total population [6]. Service access consists availability, affordability,
and acceptability, accommodation, affordability and acceptability dimensions [7, 8]. Health
care utilization is the description or quantification of health care service usage [9]. R. Andersen
proposed a behavioural health service use model with major components that influence the
health outcome. Population factors were considered as major predictors for health service use
and health outcomes. These factors include predisposing (demographic, health beliefs, values,
attitude, and knowledge), enabling (availability of health service, income, travelling and wait-
ing time) and need factors. The other determinants in the model were the health care system
and external environmental factors. Health service use was considered as an outcome on previ-
ous version of the model, but it is considered as a determinant of subsequent health outcome
in the latest version [10, 11].

Major indicators used for quantification of health service utilisation in Ethiopia include
outpatient attendance per individual, rate of admission, rate of bed occupancy and average
length of stay [12]. According to the national criteria, areas within 2 hours of walking distance
or less than 10 km away from the primary health care unit are considered physically accessible
[6]. A study conducted 30 years ago in 26 health facilities in central, southern and western
Ethiopia, showed that substantial variations in health service utilisation rates occurred in
regions, district, and local communities. Furthermore, the geographic determinants for the
health service utilisation rate were physical accessibility, such as the presence of all-weather
roads, size and location of the health facilities, and distance of households away from the health
facilities, distribution of other health services in the area, population density and urbanisation
[13]. However, the Federal Ministry of Health launched roadmap in 2020 which was designed
to improve the coverage, access, and quality of primary health care units. The health posts and
health centres will be upgraded. According to the Ethiopian three-tire health service delivery
system, one health centre serves 25,000 rural population up to 40,000 urban population. There
are five community health posts under each health centre. Each health posts serve 3,000-50000
population. Five health posts and one referral health centre comprise a primary health care
unit [14, 15]. The scale-up was initiated to tackle the challenges observed in the health exten-
sion program in addressing universal health coverage and delivering quality services. The
upgraded health facilities will be equipped with better health professionals, clinical services,
infrastructure, governance and leadership, and information systems [15-17]. In this new plan,
health posts that are far (>1 hour) from health centres, and in geographically inaccessible
areas, will be upgraded to “comprehensive health posts”. In addition to the basic health exten-
sion packages, the comprehensive health posts will provide improved clinical and curative ser-
vices. During this 15 years plan (2020-2035), a health centre and health post will be merged if
they are close to each other. These improvements could increase the coverage, accessibility,
quality and service usage [17].

Geographical analyses are used for variables having a spatial structure and it is helpful in
public health decision-making by illustrating health events and health services [18]. Thus, Geo-
graphic Information System (GIS) could be used by health planners to examine the level of
health service utilisation and to visualize over-and underutilised areas. Different studies
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showed a variation in health care utilisation patterns from place to place even at the small-area
level [19]. Even if primary health services are available, they are usually underutilized [20].

Studies elsewhere in Ethiopia, showed that accessibility of the health facilities was better for
urban residents and for those with shortest distance to the nearest health facilities [21, 22].
However, the geographical distributions of health services, disparities in health service utilisa-
tion at the kebele (smallest administrative units) level have not been investigated. Moreover,
understanding geographical factors contributing to uneven distribution of health service utili-
sation at a small area (kebele) level might help to plan targeted intervention. We also integrated
the determining factors in the context of the behavioural model of health service use by Ronald
M. Andersen (S1 Fig). Specific questions we seek to investigate are: (1) How is health service
utilisation distributed at kebele level? (2) What kinds of kebele level geographic factors affect
the service usage? The answer to these questions might give direction to policy-makers on
improving the health service accessibility. Therefore, this study aims to assess the health service
utilisation and identify geographical factors contributing to the low service usage in the Dale
and Wonsho districts of the Sidama region in southern Ethiopia.

Materials and methods
Ethics statement

Ethical clearance was obtained from the Institutional Review Board at the College of Medicine
and Health Sciences of Hawassa University (Reference number IRB/022/10) and the Regional
Ethics Committee for Medical and Health Research in Norway REK Vest (2018/67/REK vest).
The then Sidama Zone Health Department, Dale and Wonsho woreda (district) health offices
provided permission letters to collect secondary data from all health facilities. The ethical com-
mittees mentioned above ruled that no informed consent was required for secondary data use.
All the methods used in this study were according to relevant guidelines and regulations.
There was no personal identifier in the data set. The confidentiality of the data was
maintained.

Study area, setting and design

This study was conducted in the Sidama region in southern Ethiopia. The region has three
agro-ecologic or climatic zones, such as wet or moist highland areas (with altitudes above
3,001 metres), semi-arid midland areas (with altitudes ranging from 2,001 metres to 3,000
metres) and dry lowland areas (1,501 metres to 2,000) [23, 24]. The Sidama region is one of the
most densely populated areas in Ethiopia, with a total area of 6981 km? and a population den-
sity of 533 persons/km” [23]. The region constitutes about 4.0% of the national population,
95% of the population lives in rural areas and 94% of the population speak the local language
called “Sidaamu Afoo”. Females compose 49.5% of the population. Under-five years of age
children constitute 15.8% of the population [25]. Based on the regional reports, pneumonia
was considered the most common cause of morbidity in under-five children [23]. An earlier
study from southern-central Ethiopia showed malaria as a major perceived cause of death
among adults [26].

The livelihood of the population depends on the farming of perennial crops including
maize and Enset (Ensete ventricosum) as a staple food and coffee as a cash crop. These crops
constitute more than half of the backyard gardening areas and the share of other produces, like
maize, khat (Catha edulis), fruits, vegetables, pulses, roots, tubers and spices is smaller. Even
though Enset plays a pivotal role in Sidama culture and identity, recently the society is chang-
ing to maize farming (23, 27, 28]. The home garden of the Sidama people also includes trees
and livestock species, such as cattle, goats, sheep, donkeys, horses, mules and chickens. The
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presence of livestock in the home garden shows the integrated farming system in Sidama [27].
The Sidama society is known for its indigenous traditional institutions of conflict resolution
mainly due to land issues, but they also make use of the formal government structures, such as
courts [29].

The modern health care service started in the region during the late 1930s in Yirga Alem
and the use of traditional medicine reduced gradually afterwards [30]. The region had 658
functioning public health facilities (three hospitals, 132 health centres and 523 health posts)
and seven non-governmental organization led clinics in 2015 [23].

We did the study in Dale and Wonsho districts (woredas). In 2017, the Dale district had a
total population of 268,839 people and an estimated 53,768 households. It had 36 rural and
two urban kebeles (the lowest administrative structures). Yirga Alem town was the main town
in the district and had five urban kebeles. Wonsho, which was the smallest district in the
region had 129,730 people living in 17 rural and one urban kebeles in 21,857 households [23,
31]. There were ten functional public health centres and 33 health posts in Dale, and the Won-
sho district had five health centres and 17 health posts. There were nine privately owned pri-
mary and medium clinics in Dale district and Yirga Alem town, while only one primary clinic
gave service for Wonsho district [23, 31].

This study employed an exploratory ecological study design [32] by using an aggregated
data at a population level. This method compares rates in different places to search for spatial
patterns that might imply environmental or other etiologic hypotheses. We collected the data
from 1 July 2017 to 30 June 2018.

Study participants

We used all new cases or patients who sought health services from all health centres and health
posts in the Dale and Wonsho districts. The national health management information guide
indicates to use new cases as a numerator for morbidity calculations [12]. We selected the dis-
tricts purposively since they were the study sites for the previous demographic study done by
the same authors [33]. A total of 67,678 (92%) cases from 73,513 new cases had confirmed
addresses [34]. The rest of the cases either didn’t have an address or were from other districts.
Therefore, we performed the spatial analysis on the 67,678 cases from 54 kebeles having an
address at the kebele level.

To confirm the sample adequacy, we performed sample size calculation on Open Epi ver-
sion 3.01 (Dean AG, Sullivan KM, Soe MM, Open Source Epidemiologic Statistics for Public
Health, Version, 2013) statistical software. We used a formula for estimating a single popula-
tion proportion with a prevalence of 48% utilization, 80% power, 95% confidence interval, a
precision of 1% and design effect of 1.5. The required sample size was 14,246 patients. Hence,
we have included the 67,678 cases with addresses for the analysis (Fig 1).

Study variables

The outcome variable was the health service utilisation rate calculated as the number of new
visits to the health facilities in the kebele divided by the total population of the kebele. The
exposure variables were altitude, population density, family size and distance from the health
centre to the centre of the kebele.

Operational definitions

Health service utilisation rate is the number of new visits to health facilities per year relative to
the total population of the same geographical area.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000087 May 25, 2022 4/16



PLOS GLOBAL PUBLIC HEALTH Local variations in the health service utilisation

81,129 cases who visited the primary
health facilities of Dale and Wonsho
districts in one year

7,616 cases with repeated visit or no
recorded visit information were
excluded

\ 4

A 4

73,513 new cases included in the
study

5835 cases with addresses out of the
study area were excluded

\ 4

A 4

67,678 new cases with valid
address from 54 kebeles of Dale
and Wonsho districts were
considered for spatial analysis

Fig 1. A flow-chart of number of cases included for the spatial analysis in Dale and Wonsho districts, 2017/18,
Sidama, Ethiopia.

https://doi.org/10.1371/journal.pgph.0000087.9001

Family size refers to the average number of people living together in a household in a
kebele.

Distance from the health centre to the centre of the kebele is the distance measured in kilo-
metres from the health centre in the kebele to the centre of the kebele. It is a proxy indicator
for access [12].

Data collection tools and procedures

The data were collected from registries of 15 health centres and 50 health posts in the Dale and
Wonsho districts. Secondary data was collected from the standard registers supplied by the
Federal Ministry of Health to the health centres and health posts. Each unit or department had
a registry with the registration, identification, and service related information. The informa-
tion reviewed from the registries is attached in S1 Table. The data collection instruments were
pretested on health centres and health posts outside of both districts [34]. Fifteen data collec-
tors were trained for two days about the protocol and how to collect the data from the regis-
tries. The data collectors went to the service delivery units with permission letters from each
district and copied the information in to the data collection format from the respective regis-
tries in the study period. The data were double entered and validated in EpiData version 3.1
software (EpiData Association; Odense, Denmark, 2004). The data cleaning and analysis were
done by STATA software version 13 (Stata Corp LP., College Station, Texas, USA, 2013) and
Microsoft Excel. Re-checking was done by the principal investigator on 5% of the cases in each
health facility to assure the quality of the data. These steps have been described in a previous
paper [34].
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Geographical information for the study kebeles was collected from different sources. Geo-
graphically weighted central locations were indicated by the kebele central locations as coordi-
nates. We extracted the geographical coordinates (latitudes and longitudes) of the kebeles
from a previous study done in the region collected by using the geographic positioning system
(GPS) tools [35]. These coordinates were used to build the base-maps of the study area and
point-maps of the health centres. The Central Statistical Agency of Ethiopia collects geographi-
cal data and distributes to the regions. Therefore, population density, family size and altitude
information were obtained from the Central Statistical Agency, Hawassa branch, and Sidama
Region Plan Commission. The distance information was generated by the ArcGIS 10.3 (Esri
Inc., Redlands, CA, USA, 2014) analysis tool by proximity-near command from the kebele
central location and health centre location files. We used distance from health centres to the
centre of the kebele because our unit of analysis was at kebele level not household level.

Data analysis

We calculated the health service utilisation rate for each kebele by dividing the number of new vis-
its during one year by the total population in the kebeles using OpenEpi Version 3.01 software.

‘We made an attribute table having information about the population, kebele codes, number
of visits to the health facilities, number of people in each kebele, area coverage of each kebele,
health service utilisation rates, population density, family size, altitude, distance from health
centres, the coordinates of each kebele and health centres. Then, it was exported to ArcGIS
10.3 for visualization. The World Geodetic System (WGS) 1984, Universal Transverse Merca-
tor (UTM) Zone 37°N was used to define the coordinates’ projection. The layer map and the
attribute table were joined during the analysis. We used a five scales classification, indicated by
high (dark colour) to low (light colour) rates, created with the natural break method for clus-
tering maps. The attribute tables created for ArcGIS was then exported to SaTScan version
9-6-1 software for further analysis of the presence of areas with unusually low rates of health
service utilisation or clustering. We used four different types of files for SaTScan analysis. We
used the case file, the population file and the coordinate file for initial SaTScan analysis, and
covariate files for adjustment analysis. To identify locations and estimate cluster sizes, we used
Kulldorf’s spatial scan statistics [36]. We assessed the distribution of health centres using the
network analyst extension. We prepared a new dataset consisting of the road map, the location
of health centres and the central location of the kebeles for network analysis. We assessed ser-
vice area coverage using a 2 km, 5 km, and 10 km distance away from the facility as a cut of
point. Service area coverage is defined in this study as the area measured through physical dis-
tance between the service area (health centres) and the people benefiting from the service
(kebele centre) [37, 38]. We performed the location-allocation analysis to understand how the
kebele centres were within a 10 km distance from the health centres. The Federal Ministry of
Health of Ethiopia was used to consider an area to be physically accessible if it is within 10 km
distance or 2 hours travel time from the health facility [6]. The setting “maximize coverage”
was selected with the fifteen health centre locations.

Analysis of the geographic grouping of health service utilisation or clustering. We
mapped and labelled the health service utilisation rates in each kebeles using ArcGIS 10.3 (Esri
Inc., USA) software. For local clustering analysis, the scan statistics evaluated if the health ser-
vice utilisation were randomly distributed over a defined area. If the process was not random,
the scan statistics helped to identify significant spatial clusters, the log-likelihood ratio (LLR),
the relative risk (RR) and P-value. The statistical significance of the largest likelihood ratio was
assessed through the Standard Monte Carlo simulation (999 simulations performed). We used
a purely spatial Poisson probability model to identify and locate areas with high rates. The
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most likely cluster and secondary clusters were identified based on the log-likelihood ratio. No
geographic overlap was selected as criteria for reporting secondary clusters. A circular window
was used by Kulldorf’s spatial scan to identify significant clusters of health service utilisation
over the study area. The maximum reported cluster size was set at a radius of less than 50% of
the total population at risk. For each scanning window, a likelihood ratio test was conducted
to test whether there is an increased rate of health service utilisation as compared with the dis-
tribution outside, the window at a P-value <0.05 [19].

Analysis of determinants of the geographic grouping of health service utilisation.

After identifying the presence of clustering of health service utilisation rate, we considered the
geographical factors as covariates. The geographic grouping observed on health service utilisa-
tion might be due to aggregation of known geographic covariates not randomly distributed
among the kebeles or due to the presence of spatial dependency. For the Poisson probability
model, it is reccommended to make the covariates as categorical variables [36], therefore, we
categorized the variables accordingly. Then, we adjusted the covariates, such as altitude, popu-
lation density, and distance from the health centre in the advanced input feature of SaTScan
software. We left the variable family size out of the analysis because it was similar in all kebeles.
We checked for multicollinearity among exposure variables by using Variance Inflation Factor
(VIF). We also performed bivariate and multivariable linear regression to identify the associa-
tion between the covariates and the outcome (rate of health service utilisation).

We included all three variables in the multivariable regression even if the P-value was >0.2
during bivariate analysis. We used a P-value of 0.05 and the 95% confidence interval as a mea-
sure of significance.

Finally, the results of the analyses were presented in tables and on the maps to show the
locations where higher rates of service utilisation exist.

Results
Spatial distribution of health service utilisation at kebele level

The annual health service utilisation rate per person varied across the kebeles. Bokaso town
from Wonsho district showed the highest annual health service utilisation rate 1.19 visits per
person per year (95% CI: 1.15 1.23). Masincho kebele from Dale district had the lowest utilisa-
tion rate, 0.01 visits per person per year (95% CIL: 0.004 0.01). The mean annual health service
utilisation rate was 0.17 visits per person per year (S2 Table).

Fig 2 showed four of the five kebeles with the highest utilisation rate had a health centre.
These included two kebeles from Wonsho district namely Hunkute and Bokaso urban kebeles;
and two kebles from Dale district, Semen Kege and Bua Bedagelo.

Distribution of health centres

There were 15 health centres in Dale and Wonsho districts during the study period. We dem-
onstrated their distribution and performed a network analysis to identify the areas that were
distant from the nearby health centre location based on the road network of the study site.
We identified most areas were within a 5 km distance, yet there were areas without health
centres located more than 10 km away. The location-allocation analysis showed that 31 out
of 54 (57.4%) kebele centres were within a 10 km distance from a health centre (Fig 3 and

$2 Fig). This analysis shows the areas that are deprived of nearby health centres in their
district.
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Fig 2. Spatial distribution of annual health service utilisation rate by kebeles in Dale and Wonsho districts, Sidama, southern Ethiopia, 2017/18
(Unit: Rate per person per year).

https://doi.org/10.1371/journal.pgph.0000087.9002

Purely spatial analysis of health service utilisation

We applied Kulldorff's scan statistics to explore the spatial clustering of health service utilisa-
tion. The purely spatial analysis identified significant most-likely cluster and secondary clus-
ters for the low health service utilisation rates. The most-likely cluster revealed the cluster
which is least likely to be due to chance. Secondary clusters showed other clusters detected in
the data with a p-value <0.05. There were 23 kebeles in the most-likely cluster area for the low
health service utilisation (Fig 4 and Table 1).

The relative risk (RR) of the low health service utilisation rate for a most likely cluster area
was 0.61 with an observed number of 23572 cases, compared with 31663.5 expected cases.
Gishire, Kinante, Barabalcho, Shefina, and Gajamo kebeles were secondary cluster areas. Com-
pared to people living in other kebeles, those living in the most likely cluster window were 0.61
times less likely to use health services (Table 1).

Relationship of geographic variables with health service utilisation

After including other kebele-level covariates, such as altitude, distance from a health centre
and population density, we performed the analysis in SaTScan software. The kebeles included
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Fig 3. Distribution of health centres and distance of areas away from the health centres based on the road networks in Dale and Wonsho districts,
Sidama, Ethiopia, 2017/18.

https://doi.org/10.1371/journal pgph.0000087.9003

in the most likely cluster and secondary cluster remained the same as unadjusted purely spatial
analysis, except one additional kebele from the Wonsho district was incorporated as a second-
ary cluster (Fig 5 and S3 Table).

The linear regression analysis showed an inverse relationship between distance from the
health centre to the kebele central location and the health service utilisation rate (b-estimate =
-0.05, p-value = 0.02, 95% CI (-0.08, -0.01)). This means, for every 1 km increase in mean

Table 1. Most likely and secondary spatial clusters of low health service utilisation detected by purely spatial analysis in Dale and Wonsho districts, Sidama, south-

ern Ethiopia, 2017/18.
Cluster Number of cluster locations Observed cases Expected cases Relative risk Likelihood ratio P_value

Most likely cluster 23 23572 31663.50 0.74 1982.93 0.001
Secondary cluster 1 255 733.06 0.35 210.49 0.001
Secondary cluster 2 1385 2227.62 0.62 189.82 0.001
Secondary cluster 1 1381 1674.93 0.82 28.10 0.001
Secondary cluster 1 1395 1558.16 0.90 9.06 0.004

https://doi.org/10.1371/journal.pgph.0000087.t001

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000087 May 25, 2022 9/16



PLOS GLOBAL PUBLIC HEALTH Local variations in the health service utilisation

Danshe Sire ’m
VIES

Semen Kege

Debub Megankela

v iy

‘W» Anden®a Fera
‘ Halekeda

Kaliti Simita Bera Chale ' Sheflha

Bera Tedicho
Megera Bua Bedagelo
Wara

s Kilometers

Purely spatial clusters
[ Most Likely cluster area
012 4 6 8 [ Secondary cluster areas

Fig 4. Purely spatial clustering of low health service utilisation in Dale and Wonsho districts, Sidama, Ethiopia, 2017/18.

https://doi.org/10.1371/journal.pgph.0000087.9004

distance from the nearest health centre, the health service utilisation rate decreased by an aver-

age of 0.05 visits per 1000 people (S4 Table).

Discussion

We found that the health service utilisation rate was not randomly distributed at the kebele

level in the Dale and Wonsho districts. Urban areas and kebeles with a health centre had

higher health service utilisation rates compared with rural kebeles and kebeles that do not have
a health centre. This might be due to proximity or better physical accessibility of health centres

to urban areas and the availability of services on all days of the week at the health centres,

unlike the health posts.

In the previous study done by the same authors, a low health service utilisation rate was
identified in the study area. However, urban populations used health services more than rural
people. The current study confirmed that higher rates of health service utilisation concentrated
around an urban kebele. Areas far away from health centre locations had lower health service

utilisation rates.
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Fig 5. Covariate adjusted spatial clustering of low health service utilisation in Dale district, Sidama, Ethiopia, 2017/18.

https://doi.org/10.1371/journal.pgph.0000087.9005

One of the strengths of this study was including all geographical centres of the kebeles in
both districts to assess the health service utilisation rate. Similarly, performing analysis at the
lowest scale minimizes the ecological bias. Including available kebele level variables for covari-
ate adjustment and multivariable regression analysis has ruled out some area-level determi-
nants for the low health service utilisation.

Our study has potential limitations that arise from the methodology we used. First, the
nature of this exploratory study couldn’t identify a causal relationship. Second, we didn’t col-
lect data for each individual but at the kebele level. However, kebeles are the lowest spatial
units involved in health care planning through their administrative and community represen-
tatives in Ethiopia [39]. Third, the health facility registry data lacks comprehensive informa-
tion to assess determining factors for clustering of health service utilisation. For this reason,
our analysis was limited to the identification of clustering and some geographic determinants
only. Moreover, the quality of data from the health service information system might be poor
[40]. However, since we used all registries from all health centres and health posts from Dale
and Wonsho districts, there might not be selective information bias. An ecological bias that
arises from the aggregation of data is another concern. However, we performed the analysis at
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the lower administrative level which is closer to the individual level which reduces the ecologi-
cal bias [41]. Besides, most of the exposure variables included in this study, altitude, population
density, and distance from the health centre to the centre of the kebele, were unlikely to be dif-
ferent at kebele and individual levels. This implies that the findings observed at kebele level
holds true at individual level as well. As we did not collect data from hospitals, private health
facilities and for cases that sought services outside the study area, this might result in the
underestimation of cases in kebeles closer to these facilities or Yirga Alem town, where the
hospital and other private clinics are located. However, the population in those kebeles were
around 6% of the study area (23,313/398,569 people) and may not change the utilisation rate.

We also did not consider other individual and biological factors that could contribute to
the aggregation of health services in this study. Hence, we refrained from making inferences at
an individual level to avoid the ecological fallacy. Furthermore, since there was no census con-
ducted in recent years, we used the 2007 census projection estimate for the current population
size in the study area, which might result in an inaccurate denominator estimate for our
calculations.

Our study showed better health service utilisation at urban kebeles. This finding is consis-
tent with different studies conducted in Ethiopia [13, 21, 42, 43]. Contrary to our finding, a
study done in Kenya found that urban dwellers utilising health care services less than rural res-
idents [44]. This inconsistency might be due to the societal difference portrayed by the Kenyan
study as having a habit of self-medication by the over-the-counter drugs, in addition to the dif-
ferences in the study design.

Kebeles with better access to health centres had a higher health service utilisation rate than
other kebeles that didn’t have a health centre. This finding is similar to other community-
based studies done in Ethiopia that depicted people living close to health centres or hospitals
as having a better health service utilisation [22, 43]. Similarly, a recent study from the same
study area showed that people preferred to use health centres over health posts [34]. Therefore,
the government’s initiative to scale up the health posts to a level in which they can give good
health service with better-trained professionals and equipments, is in line with our findings
[17]. Hence, we believe that changing the health system from basic to comprehensive health
post level might improve health service utilisation.

Constructing health centres within a 5 km distance was reported to increase service delivery
significantly in Ethiopia [45]. Similarly, another study in Amhara region showed that access to
health services was affected by the lower health service coverage and geographically inaccessi-
ble location of health facilities [46]. The national standard also states a physically accessible
health facility if it is within a 10 km or 2 hours walking distance. In our study, we found that
more than half (57.4%) of the locations were within a 10 km distance from the health centres.
One of the explanations for this finding might be the exclusion of the 50 health post locations
from our analysis, which might have increased the coverage substantially. Yet, the recommen-
dation for the construction of health centres within a 5 km reach was not achieved in our
study area. Our study might give insight into geographic areas in which people lack access to
better health services. Furthermore, this finding implies constructing health institutions nearer
to the homes to improve accessibility as a proxy for better service usage. Besides, this result
supports the expansion and upgrading of health facilities in Ethiopia to meet the population
needs, as indicated by the new Ministry of Health initiative to optimise the health primary
health care units [17].

Different studies in Ethiopia found that geographical variables, such as distance from the
health facilities, altitude and population density as determinant factors for clustering of specific
diseases [13, 22, 35]. In this study, we only found the distance from the health centre having an
inverse relationship with the health service utilisation rate. The geographic similarity of the
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adjacent districts we studied might have contributed to the non-significant finding on altitude
and population density. Moreover, in our study, we used institution-based study taking mea-
surements from the kebeles’ central location while the other studies used individual or house-
hold level measurements.

Conclusions

This study showed considerable geographical variability in terms of health service utilisation
in the study area. The geographical accessibility of the health centres significantly affected the
health service utilization rate. Therefore, our findings support the government’s initiative of
upgrading the primary health care units to improve the physical accessibility and the health
services to the rural community. Moreover, understanding the variations and investigating
other geographical factors responsible for this aggregation could give some valuable insights to
the health planners in allocating limited resources and devising targeted interventions specific
to the local areas.
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Supplementary files for Paper 11

S1 Table: List of registers reviewed to extract the data from health centres and health posts in

Dale and Wonsho districts, 2017/18, Sidama, Ethiopia

Registers from health centres

Registers from health posts

ANC register

ANC register

Delivery register

Family planning register

Family planning register

PNC register

Infant immunization and growth monitoring register

TB suspected case screening and treatment register

PNC register

Malaria Assessment

Cervical cancer screening and prevention register

Infant immunization

Safe/Post abortion Care register

ICCM 0-2months

Comprehensive abortion care register

ICCM 2months-5years

Outpatient department (OPD) register/ OPD abstract register

Registration book for therapeutic feeding

Emergency department register

Community health day services (CHD) register

Unit TB register

Integrated under-five registration book : from birth to 2 months

Integrated under-five registration book : from 2 months up to 5

years

Stabilization centre and Outpatient therapeutic feeding program

register

Forms below are from family folders
e Integrated Antenatal, Labor, Delivery, Newborn and
Postnatal Card

e  Health card: FP and Immunization

Referral register

e Health posts disease information tally

Diabetes and Hypertension treatment register

Eye clinic registration

*Some health facilities registered TT and PMTCT separately from

ANC registers

NB: The information extracted from each registers were, name of the district, name of health facility, address of the

health facility (rural or urban), unit or department, card number, date of visit, sex, age (in days, months, years or date

of birth), address (kebele), diagnosis, and visit type.
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S2 Table:The annual health service utilization rate of new cases in kebeles of Dale and
Wonsho districts, 2017/18, Sidama, Ethiopia.

Kebele Name Kebeles with | District | Annual visits Population size | Annual

health centre | Name | per each kebele | per kebele utilization rate

per person
Semen Mesenkela | Yes Dale 1493 8958 0.17 (0.16 0.18)
Gidamo Yes Dale 809 8672 0.09 (0.09 0.1)
Dagiya Yes Dale 2212 10647 0.21 (0.20 0.22)
Moto Yes Dale 1806 10909 0.17 (0.16 0.17)
Semen Kege Yes Dale 3264 7390 0.44 (0.43 0.46)
Wene Nata Yes Dale 908 3984 0.23 (0.21 0.24)
Goyida Yes Dale 1383 8991 0.15(0.15 0.16)
BeraChale Yes Dale 2508 10877 0.23 (0.22 0.24)
Megera Yes Dale 1497 8146 0.18 (0.17 0.19)
Bua Bedagelo Yes Dale 2996 8548 0.35(0.34 0.36)
Bokaso town Yes Wonsho | 3491 2944 1.19 (1.15 1.23)
AndenyaFero Yes Wonsho | 2110 8588 0.25 (0.24 0.26)
Gudumo Yes Wonsho | 1659 8226 0.20(0.19 0.21)
Gajaba Yes Wonsho | 1472 9706 0.15(0.14 0.16)
Hunkute Yes Wonsho | 3127 9839 0.32(0.31 0.33)
Danshe Sire No Dale 744 8798 0.08 (0.08 0.09)
Soyama No Dale 691 10128 0.07 (0.06 0.07)
Chume No Dale 1383 8447 0.16 (0.16 0.17)
Wayicho No Dale 725 9154 0.08 (0.07 0.09)
Degara No Dale 1140 13560 0.08 (0.08 0.09)
Duba No Dale 770 13254 0.06 (0.05 0.06)
Halile No Dale 803 8595 0.09 (0.09 0.10)
Shoye No Dale 608 7271 0.08 (0.08 0.09)
Gane No Dale 644 3394 0.19 (0.18 0.20)
Ajawa No Dale 1270 6891 0.18 (0.17 0.19)
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S2 Table continued

Kebele Name Kebeles with | District | Annual visits Population Annual utilization

health centre | Name per each kebele | size per kebele | rate per person
Debub Mesankela | No Dale 901 7151 0.13(0.120.13)
Shifa No Dale 317 4631 0.07 (0.06 0.08)
Debub Kege No Dale 308 4981 0.06 (0.06 0.07)
Tula No Dale 193 5037 0.04 (0.03 0.04)
HedhaKaliti No Dale 370 4344 0.09 (0.08 0.09)
KalitiSimita No Dale 1109 7396 0.15(0.14 0.16)
Awada No Dale 31 3536 0.01(0.006 0.01)
Masincho No Dale 34 5359 0.01 (0.004 0.01)
BeraTedicho No Dale 1829 9050 0.20 (0.19 0.21)
Wara No Dale 1109 10606 0.10(0.100.11)
Wicho No Dale 1635 8632 0.15(0.150.16)
Gajamo No Dale 1395 9701 0.14 (0.14 0.15)
Shefina No Dale 1381 10428 0.13(0.13 0.14)
Lelo No Dale 1428 6731 0.21 (0.20 0.22)
Hayilo No Dale 1331 8494 0.16 (0.150.17)
Manche No Dale 1546 8879 0.17 (0.17 0.18)
Halekena No Wonsho | 726 8697 0.08 (0.08 0.09)
Menafesha No Wonsho | 850 9949 0.09 (0.08 0.09)
Kinante No Wonsho | 625 6744 0.09 (0.09 0.10)
Barabalcho No Wonsho | 760 7125 0.11(0.100.11)
Homo No Wonsho | 396 3746 0.11 (0.10 0.12)
Orowo No Wonsho | 593 3108 0.19(0.18 0.21)
Gishire No Wonsho | 255 4564 0.06 (0.05 0.06)
Lalamo No Wonsho | 1377 7119 0.19 (0.18 0.20)
Bokaso rural No Wonsho | 2321 6997 0.33 (0.32 0.35)
HuletenyaFero No Wonsho | 1518 10241 0.15(0.14 0.16)
Kiliye No Wonsho | 1262 7699 0.16 (0.16 0.17)
Meniho No Wonsho | 1177 6771 0.17 (0.16 0.18)
Mamena No Wonsho | 1388 7726 0.18 (0.17 0.19)
Total 67678 421359

*Mean Annual utilization rate per person =0.17 (Range 0.01-1.19)
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S3 Table: Most likely and secondary spatial clusters of low health service utilisation

detected after adjustment of covariates in purely spatial analysis in Dale and Wonsho

districts, Sidama, southern Ethiopia, 2017/18.

Cluster Number of cluster Likelihood P_value
locations ratio
Most likely cluster 23 3834.32 0.001
Secondary cluster 2 466.10 0.001
Secondary cluster 1 186.45 0.001
Secondary cluster 1 24.62 0.001
Secondary cluster 1 12.78 0.001
Secondary cluster 1 10.86 0.002
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S4 Table: Multivariable linear regression analysis of geographic factors affecting the health
service utilisation in Dale and Wonsho districts, Sidama, southern Ethiopia, 2017/18.

Geographic variables Beta | Standard | P-value 95% CI Variance

error inflation factor
Attitude (Elevation) 0.10 0.07 0.12 -0.03,0.25 1.24
Population density 0.05 0.07 0.43 -0.09, 0.20 1.21
Distance from the health -0.05 0.02 0.02 -0.08, -0.01 1.32
centre

We did the analysis using aggregated data from 54 kebles (n=54 kebeles), R-squared=0.15, P-

value=0.04
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S2 Fig: The areas within 10 km distance coverage of the health centres in Dale and Wonsho
district, Sidama, Ethiopia, 2017/18.
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ABSTRACT ARTICLE HISTORY

Background: Sidama is one of the most densely populated areas in Ethiopia. Information Received 10 June 2020

about the demographic characteristics is scarce, and most studies were census based on Accepted 5 October 2020

interviews. Earlier population studies from Ethiopia did not sufficiently address the validity of  pespoNsIBLE EDITOR

measuring births, deaths, and age-composition. Stig Wall, Umeé University,

Objective: To investigate the population characteristics in Sidama with an emphasis on Sweden

fertility estimates, age, and death reporting.

Methods: This is a mixed-method cross-sectional study, conducted in Sidama in southern

Ethiopia, using baseline data of newly established Dale-Wonsho Health and Demographic Lo A

Surveillance System site in 2018. We used quantitative data of 5179 randomly selected feml.'ty’.ag_e reliability index;
. e R . . qualitative; southern

households having 25,144 individuals. We collected information on deaths in the same  Eyigpi

study period and population from the traditional burial associations (/ddir). Qualitative data

were collected using focus group discussions, and in-depth interviews. Life tables, age

reliability indices and logistic regression were used to analyse the data.

Results: The total fertility rate was 2.9 children/woman, the crude birth rate was 22.8/1000

population and the crude death rate was 5.2/1000 population. The dependency ratio was 66/

100 working-age population. Urban residents had higher birth rates (OR = 1.4 (95% CL:

1.05-1.78), and women with basic education had lower birth rates (OR = 0.6 (95% CL:

0.46-0.78) compared to those with no education. The age accuracy indices showed unreliable

age reporting. The number of deaths increased from 29 to 132 when death reports from the

Iddirs were included. There was under-reporting of neonatal and deaths of young children.

Substituting national and regional mortality estimates, the life expectancy declined to an

average of 53 years (range 48-58 years).

Conclusion: The fertility rate in Sidama is lower than previously reported and is affected by

age, residence and education. As we have identified important measurement and reporting

errors, future demographic surveillance sites should consider these limitations.

KEYWORDS
Demographic transition;

Background other sub-Saharan African countries [3-5]. This also
creates a window of opportunity for the country by
increasing the proportion of the working-age group
population to accelerate economic growth [6].

In addition to population size, fertility, mortality
and migration, age and sex structure can also influ-
ence the number of births, deaths, and moves of the
population taking place [2]. Under such a view,
reduced fertility can be viewed as an important factor
contributing to economic development [7-9]. Some
even argue that reduced population growth is
a necessary condition for achieving the development
aims, such as the Sustainable Development Goals 1-4
[10,11]. However, other scholars believe that fertility
reduction is a consequence, rather than a cause, of
other underlying changes, such as wealth and literacy,
that produce development [12,13]. Births, deaths, and
migration are considered the determinants of popula-
tion change. Change in one or more of these compo-
nents will result in a change in the population size or

Although fertility started to decline in Asia and Latin
America about 60 years ago, it has only started to fall
in Africa over the past decade. Thus, an increase in
the projected population of Africa is still high, mainly
because of the high levels of fertility [1].

Demographic transition theory describes a series
of stages that a population experiences due to
changes in birth and death rates. During these stages,
the population growth and demographic structure
shift from a high to a low state of mortality and
fertility. Most often, the decline in mortality precedes
the decline of fertility [2].

Ethiopia, has during the past decades, experienced
high economic growth [3,4] and is undergoing
a demographic transition from high to low mortality
and fertility since the 1990s. The population growth
rate is expected to decline further, and life expectancy
is expected to increase. The reductions in mortality
and fertility rates are more rapid in Ethiopia than in
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structure [2]. Countries generate information from
census, vital events registration, population-based
surveys, and surveillance systems. This is crucial for
evidence-based policy formulation and decision, pro-
gram planning, and practice. Most developed nations
have regular and well-established registration systems
as sources of information [14]. Unfortunately, in
many developing countries, there is a deficiency in
national civil registration and vital statistics system.
Ethiopia launched a vital event registration system in
August 2016, yet the coverage of birth registration in
southern Ethiopia is only 3% [15-17]. Therefore,
such countries still depend on data from health facil-
ity reports, census and demographic and health sur-
veys for planning and allocation of resources
[15,18-22].

Health and Demographic Surveillance Systems
(HDSSs) can provide valuable data for long term fol-
low-up of the specifically defined population [23-25].
To get an accurate measure of fertility and mortality,
eliminating the effect of age structure and population
size is essential. Distortion in age distribution may be
caused by past changes in the level of mortality, ferti-
lity, and migration or it may be due to errors. The
error may also be due to omission or misreporting of
individuals’ age. This is a common problem in devel-
oping countries [2].

In Ethiopia, the crude birth rate has fallen from
48.3 to 32.3 per 1000 population from 1985 till 2015,
and the total fertility rate is now 4.3 children per
woman [26]. The crude death rate also has fallen
from 19.0 per 1000 population in 1985, to 6.7 per
1000 population in 2015. The infant mortality rate
has decreased by 70%, and the under-five mortality
decreased by 74% since 1985 [26]. However, neonatal
mortality decreased by 52% [16,27]. Correspondingly,
the median life expectancy has risen to 66 years in
2015, from 46 years in 1985 [26]. Various studies
done in Ethiopia have shown that women who are
more educated, having better income and living in
urban areas, have lower fertility than their counter-
parts [16,28].

Even though there were different health and
demographic surveillance conducted in Ethiopia, the
findings are inconsistent across the country. The
study currently conducted in Sidama in southern
Ethiopia focus on mortality and fertility, where no
demographic studies had been done before. A study
done in Butajira rural health project in Ethiopia
showed the acceptable level of error for measuring
births, deaths and age. However, they failed to show
the errors encountered in the baseline population
because of measurement or program errors and con-
sidered them as limitations [29]. We believe that
addressing such potential measurement errors in
data collection in demographic studies is crucial to
avoid inaccuracies in subsequent data collections on

the same populations. It also helps to get estimates
that reflect the real population dynamics [30,31].

This study aims to investigate the population char-
acteristics in Sidama with an emphasis on fertility
estimates, age, and death reporting.

Methods
Study area

This study was done in two districts in Sidama
Region, one of the most densely populated areas of
southern Ethiopia with 533 persons/km? [32,33]. The
Region accounts for 4.0% of the National population
[34]. Ninety-five per cent of the population speaks
the native Sidama language. More than 84% of the
population is protestant in their religion, and the
traditional religion followers constitute almost 3% of
the total population [35]. The Dale district (woreda)
covers an area of 30,212 km?, with a population of
268,839 people and an estimated 53,768 households.
It has 36 rural and 2 urban kebeles (the lowest
administrative structures). Wonsho district covers
14,528 km? and 129,730 people live in 17 rural and
one urban kebele in 21,857 households. Even if agri-
culture is a prominent economic sector of the region,
farming is traditional [35,36] Both districts are
known for their coffee and crop production. Dale
district has 10 health centres and 33 health posts,
while Wonsho district has 5 health centres and 17
health posts [35,36].

Dale and Wonsho Health and Demographic and
Surveillance site

There has been an increase in the number of HDSSs
in Ethiopia [20]. And in 2017, Hawassa University
established its own Health and Demographic
Surveillance System site in Sidama in Dale and
Wonsho districts. This site aims to fill evidence gaps
by generating community-based health data in south-
ern Ethiopia. The D-W HDSS also signed
a memorandum of understanding with the
Ethiopian Public Health Institute (EPHI) and is con-
sidered as one of the surveillance sites which generate
longitudinal health and demographic data in
Ethiopia.

Ten of the kebeles were selected by simple random
sampling technique from Dale and Wonsho districts,
which were incorporated based on their agricultural
practice and environmental characteristics. The
urban kebeles were selected purposively; one from
each district to incorporate population from towns.
The estimated households in the sample are around
12,500, with a population of 60,000 people. The sur-
veillance site is called Dale-Wonsho Health and
Demographic Surveillance Site (D-W HDSS). (The



map of the study area is attached as supplementary
material 3).

Study design

This study used a mixed-method design, using both
quantitative and qualitative data. A cross-sectional
study design was employed to identify the popula-
tion characteristics. A qualitative study was under-
taken to explore perceptions regarding age
reporting, during vital events such as births, deaths,
and to triangulate these findings with the quantita-
tive findings. Triangulation is the planned use of
two or more methods independently, in investiga-
tions of the same event, to strengthen the validity of
the results. It helps in mitigating the biases and
limitations faced by using a single method [37]. It
was done through focused group discussions (FGD)
and in-depth interviews (IDI) on variables that
required a comprehensive understanding of the
community about reporting of events.

Sample size and sampling procedure for
quantitative data

In this study, we used a subsample of the D-W HDSS
census data. The D-W HDSS policy allowed us to use
about 40% of their data for this study. We checked
for sample adequacy by taking the national crude
death rate estimate of 6.7 per 1000 population, 95%
confidence interval, power of 80%, and unexposed/
exposed ration of 1. The sample size required using
these assumptions was 14,600; the margin of error for
this sample was 0.13%. The sample size used for the
current study was 25,144 individuals. We initially
took a weighted sample from each kebele based on
their population size. Then simple random sampling
using a random number generator was used to select
the specific house numbers from each kebele. For this
study, we included 41% of randomly selected house-
holds from the D-W HDSS baseline census, and we
used the collected data of the variables we wanted to
analyse. These processes made our sample represen-
tative. (Refer supplementary material 2 for detailed
sampling procedure).

The source population for this study were all
households in Dale and Wonsho districts, and the
study population were the households in the twelve
randomly selected kebeles of D-W HDSS.

Study unit

The households were selected by a random number
generator and included 5,179 households constituting
41% of the total households (Table 6 is attached as
a supplementary material 2).
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Sampling procedure for the qualitative study

Purposive sampling was used to select participants
(community leaders, religious leaders, experts) for
the in-depth interview (IDI) and Focus Group
Discussions (FGD) to explore the communities’ per-
ception and experience on mortality, birth and age
reporting. This method was used to supplement and
strengthen the quantitative findings of this paper.
A total of 8 IDIs, four from each district, were con-
ducted. A total of 48 individuals, who came from
each of the 12 kebeles participated in four different
FGDs. Two of the FGDs were for males and the other
two for females, having both younger and older age
categories to address the issues across the different
segment of the population.

Data collection procedure

Data were extracted from the Dale-Wonsho Health
and Demographic Surveillance site (D-W HDSS)
database in Hawassa University. The database con-
sists of six tables which contain background charac-
teristics, birth information, death information,
maternal information (FP and ANC), disease infor-
mation and household characteristics. For this study,
we used all except maternal and disease information
tables.

A de-facto census for a population who actually is
present during the enumeration [2], was done in 2017
from the selected 12 HDSS kebeles over 6 month
period. There were two local data collector and one
supervisor assigned for house visits in each kebele to
collect the data. The baseline information consisted of
background characteristics, information on births,
deaths, diseases, and household characteristics. Data
on migration were not collected at baseline. Then
data were entered into HRS-2 software [38] by four
trained data clerks. For this study, 41% of the house-
holds were selected and exported to Stata version 13
for cleaning and analysis.

Mortality data on the same population and for the
same period (deaths occurring within 12 months
before the HDSS survey) was collected from ‘Iddirs’
of all kebeles. Iddirs are traditional voluntary organi-
zations created with a primary purpose of offering
mutual aid in burial issues, even though they may be
involved in dealing with other community matters
[39]. The Iddirs’ death records were used to find out
missed mortality cases from HDSS and to cross-check
the accuracy of what was reported. However, the
Iddirs had only the names, sex and dates of deaths
of the deceased individuals. After having obtained the
addresses of the households, the data collectors went
to the deceased family’s household to confirm and get
additional information on the age of the deceased,
and the possible cause of death.
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Operational definitions are attached as supple-
mentary material 1 [60-63].

Data analysis

The analysis was done using Stata/IC version 13.0 soft-
ware (StataCorp LP., College Station, Texas, USA) and
Microsoft excel. Descriptive analysis was done on vari-
ables describing the population characteristics. The
population pyramid was constructed to see the age
and sex composition of the population. Age reliability
was calculated using Whipple’s index for ages ending by
zero and five, Myer’s blended index for all ages ending
from zero to nine, and United Nations Joint Score for
five years age groups up to age 70 years for both sexes
[2,40,41]. Principal component analysis (PCA) was
done to establish a wealth index. Eighteen variables
were dichotomized and considered for PCA. The vari-
ables were ownership of radio, television, refrigerator,
telephone, bicycle, motorcycle, car, cattle, carriage ani-
mals, sheep/goats, chickens and land; and material of
the roof and the floor, source of light, source of drinking
water, toilet facilities and cooking material. Sensitivity
analysis for children’s mortality and crude birth rates
was done by substituting estimates from regional and
national studies, to crosscheck the consistency of the
results. For mortality, the infant mortality rate (IMR) of
43 deaths/1000 live births and child mortality rate of 12
deaths/1000 live births from the national estimate were
used. Besides, the southern Ethiopia’s IMR of 65 deaths/
1000 live births and 25 deaths/1000 live births were
used to create different scenarios [16,42]. To calculate
the life expectancy for our study, we used southern
Ethiopia’s numbers of IMR of 65 deaths/1000 live births
with corresponding 42 infant deaths and child mortality
of 25 deaths/1000 live births with corresponding 39
child deaths [16]. Similarly, the national IMR of 43
deaths/1000 live births with corresponding 28 infant
deaths and child mortality of 12 deaths/1000 live births
with corresponding 19 deaths were substituted to cal-
culate different life expectancy scenarios [42]. For
births, the national crude birth rate (CBR) of 31.8
births/1000 population and Dabat HDSS’s CBR of 28
births/1000 population were used for comparison
[16,43]. Spectrum, a modelling and planning software
for improved health, version 5.761 software (Avenir
Health, Glastonbury, CT, USA) was used to estimate
the projected total fertility rate by comparing our data
(2.9 births/woman) with the national numbers that are
used in the software [44]. Bivariate and multivariable
logistic regression was done to assess factors associated
with fertility.

For qualitative data, the recorded audio in Sidamu
Afoo was translated to Ambharic by fluent speakers of
both languages. Then the Ambharic version was trans-
lated and transcribed into English. We used ATLAS.
ti 6.2 qualitative analysis software (ATLAS. ti, GmbH,

Berlin) to code and analyse the data by two of the
researchers. Several emerging themes were generated,
such as ways of age estimation, culture on death
reporting and roles in a community.

Data management and quality control

The data clerks were trained about the protocol and
how to extract the data from the central database. The
data were initially cleaned manually by the principal
investigator. The consistency was checked for the com-
pleteness of the variables and mismatch between the
questionnaire and the data entered in the HRS-2 for the
selected households. When inconsistencies were found,
the PI went to the study site and asked the data collec-
tors for clarification. For incomplete data like mortality,
data was recollected by visiting the local community’s
organizations performing burial services called ‘Iddir
from all the kebeles. The PI also assured the quality of
the data on 10% of randomly selected deaths reports by
going back to the selected households.

For qualitative data, after reviewing the literature, an
interview guide was prepared in consultation with an
experienced researcher who knew the Sidama culture
and lived in the locality. Then, it was formatted in
English and translated to the local language (Sidamu
Afoo) and back-translated to English to check its consis-
tency. One experienced interviewer having a BSc degree
in public health and an assistant, who spoke the local
language fluently were trained by the principal investi-
gator on the contents of the interviews. Moreover, the
assistant was trained in recording and taking field notes.
A tape recorder was used to capture all information from
the participants, and this was later translated into
English.

Results
Description of background characteristics

The total number of households in this study was 5179,
and the number of individuals living in these house-
holds was 25,144 people. Six out of ten people were
below the age of 25 years (15,542 people), and half of
the population were not married (10,063 people). Most
of the population, 96.5% (24,258 people) were Sidama
by ethnicity, 89% (22,322 people) were Protestants by
religion and 83% (20,817 people) lived in rural areas.
From those eligible for educational assessment, 35%
(7,596 people) had attended grade 1-4 (primary
cycle), and only 2.0% (492) had attended higher educa-
tion. (Table 7 is attached as supplementary material 3).

Demographic descriptions

Table 1 describes some of the demographic indicators
of the population. The average number of individuals
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Table 1. Some demographic indicators of Dale and Wonsho districts, 2017/18, Sidama, Ethiopia.

Indicators

Calculations

Value

Total number of live births in 572 live births/573 births
a year

Crude Birth Rate (CBR)

Total Fertility Rate (TFR) TFR = 5*ASFR/1000

General fertility rate (GFR)

Gross Reproductive Rate (GRR)

Net Reproduction Rate (NRR)

GRR = 5*Female ASFR/1000

(30.06 years in our case)
1.33%0.964
Crude Death Rate (CDR)
Infant Mortality Rate
Child Mortality Rate 1-4
Under five morality rate
Crude rate of natural increase
Median age
Dependency ratio

22.8 deaths-5.2 deaths

9,335 under 15 years +

664 elderly/

15,145 working-age population
Young dependency ratio

Old dependency ratio
Women of reproductive age

group
Child/woman ratio

Women aged 15-49 years of age

2217

573 annual birth/25,144 mid-year population

573 births/6,628 reproductive age women

GRR*Probability of surviving to the mean of age specific fertility distribution
132 annual deaths/25,144 mid-year population

7 deaths of infants/573 live births in a year

3 deaths of children aged 1-4 years/573 live births in a year
10 deaths of under five years children/573 live births in a year

9,335 under 15 years/15,145 working-age population

664 elderly/15,145 working-age population

99.8%

22.8 births per 1000
population

2.9 child per woman

86.5 per 1000 live birth

1.33 daughters per woman

1.28 daughters per woman

5.2 per 1000 population
12.2 per 1000 live birth
5.2 per 1000 live birth
17.5 per 1000 live birth
1.8 per 100 population
18 years

0.660 (66.0/100 working

population)

0.616 (61.6/100 working
population)

0.044 (4.4/100 working
population)

6,628 (26.4%)

0.334 (334 per 1000)

under five year children/6628 reproductive age women

305 male infants/268 female infants
12,848 male population/
12,296 female population

Sex ratio (birth)
Sex ratio (total)

Life expectancy at birth (both
sexes)

Life expectancy at birth (Male)

Life expectancy at birth
(Female)

Persons per households 25,144 individuals/5179 houses

The detail is annexed as a supplementary file 7, Table 10

The detail is annexed as a supplementary file 7, Table 11
The detail is annexed as a supplementary file 7, Table 12

114
104

62 years

63 years
60 years

4.9

in a household was 4.9. The total fertility rate was 2.9
children per woman. The crude death rate of the
population was 5.2 deaths per 1000 population. The
dependency ratio of the population was 66 depen-

dents per 100 working-age population.
The population pyramid was typical of developing
countries with a wider base and narrow tip (Figure 1).

Above 85

Age group

Age preference of Dale and Wonsho districts’
population

The Whipple’s index for age with the terminal digit
of five was 274 and for terminal digit zero was 323.
The Myers’ blended index for each age ending from
zero to nine was 32. Similarly, the United Nations
Age-sex Accuracy Index (UNAI) or Joint Score

= Female

u Male

1,500 500

500 1,500 2,500

Count

Figure 1. Population pyramid of Dale and Wonsho districts 2017/18.
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(UNJS) was 110. These indices showed that the age
estimation as being unreliable, falling into the very
rough category. (Please see the supplementary mate-
rial 1 for detail information of the indices).

Result from qualitative study on age and death
reporting

The common themes that emerged from FGDs and
IDS were: the traditional way of age estimation,
annual holidays, historical events, birth certificate,
infant death, death of elderly, taboo, social security,
full human being, mourning, reducing age, exagger-
ating age, respect, approval and role in a community.

In Sidama, age determination was estimated by
considering historical and cultural events occurring
in the communities. The major traditional way of
estimating age was using the age-generation Luwa’,
which is a system of local leadership changed in
a fixed interval. The Sidama new year festival,
‘Fichee Chambalala’, regime changes, and wars were
important landmarks for calculating the age of
a person. These all gave the approximate age of the
person. However, currently, because many people
were getting educated, they have certificates docu-
menting their children’s birth date. Only nine out of
56 respondents said the community uses birth certi-
ficate for age estimation.

Death of the infants was usually considered
a taboo in the community. There was a belief not to
consider infants as ‘a full human being’, or ‘a mature
person’ and mourning their deaths might bring
another bad event for the family. This means deaths
of infants might not have been recorded.

The age reporting among males and females had
also some differences, mainly due to cultural factors.
Young women tended to reduce their age, especially
when they are yet to get married or expected to bear
many children and get approval by the in-laws.
However, males tend to exaggerate their age, espe-
cially at young and old age due to security and social
respect obtained.

Description of births

Of the 573 births, 563 (98.3%) were singleton deliv-
eries, 572 (99.8%) were live births, and 248 (43.3%)
were deliveries outside health institutions (Table 8 is
attached as supplementary material 4).

Description of deaths

There were 58 deaths recorded in the census of 12
kebeles from the HDSS database of which 29 were in
our subsample. However, when we collected the data
from the ‘Iddirs’, we found a total of 265 deaths (78%
of the deaths were not found in the database), of

Table 2. Death characteristics of Dale and Wonsho districts’
population, 2017/18, Sidama, Ethiopia (N = 132).

Male Female
Variables N (%) N (%)
Deaths in the last one year 74 (56.1) 58 (43.9)
Place of death
Health institution 28 (63.6) 16 (36.4)
Home 41 (50.6) 40 (49.4)
On the road 3 (75.0) 1 (25.0)
Others 2 (66.7) 1(33.3)
Age at death
0-4 4 (5.4) 6 (10.3)
5-14 3(4.7) 1(1.7)
15-24 2(2.7) 2(34)
25-34 4 (5.4) 3(5.2)
35-44 6 (8.1) 7 (12.1)
45-54 7 (9.5) 9 (15.5)
55-64 10 (13.5) 6 (10.3)
65-74 9(12.2) 10 (17.2)
75-84 11 (14.9) 9 (15.5)
>85 18 (24.3) 5 (8.6)

which 132 were in our sub-sample. Of thel32 deaths,
66.7% (88 deaths) occurred outside health institu-
tions. There were 10 deaths (7.6%) among children
under the age of five years. From the oral report of
the participants, for 22.7% (30 deaths) the cause of
death is unknown (Table 2). (See the causes of deaths
in supplementary material 5).

Because we registered under-reporting of deaths in
the census, we did a sensitivity analysis to evaluate
age-specific mortality and crude birth rate. Using
information from earlier national and regional esti-
mates, we estimated the under-reporting of infant
and child deaths and the number of live births in
our study (Table 3).

Table 4 shows that the life expectancy at birth
reduced from 62 years to an average of 53 years
(range 48 to 58 years) when substituting previous
national and regional estimates of infant and child
mortalities. (The life table information is presented in
supplementary material 7).

Determinants of fertility

Table 5 showed that age, educational status, religion,
and area of residence were associated with fertility.
The odds of women aged 25-29 giving birth were 6.2
(4.37-8.72) times higher than the odds of women
aged 15-19 giving birth. Women who had attended
basic education had lower odds of giving birth by
40% (OR = 0.6; 95% CI: 0.46-0.78) when compared
to those who were uneducated. The odds of urban
residents giving birth were 1.4 (1.05-1.78) higher
than the odds of rural residents giving birth.

Discussion

Our study shows that fertility in Sidama is lower than
in previous studies. Low fertility was associated with
individual factors of the women such as age,
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Table 3. Sensitivity analysis of birth and death estimates using different age specific mortality rates and crude birth rates, 2017/

18, Sidama, Ethiopia.

Rates used for

comparison
Age specific Number of Difference from the current cases (possible
Age group Assumptions mortality rates deaths number of unreported deaths)
Infant (<1 years)  Current study 1 7
EDHS national 43 28 21
EDHS regional (Southern Nations, 65 42 35
Nationalities and Peoples Region)
Children (1-4) Current study 2 3
EDHS national 12 19 16
EDHS regional (Southern Nations, 25 39 36
Nationalities and Peoples Region)
All population Current study Crude birth rate Number of
births
22.8 573
EDHS national 31.8 700 127
Dabat HDSS 28 704 131

Table 4. Sensitivity analysis of life expectancy at birth by
substituting different mortality estimates, 2017/18, Sidama,
Ethiopia.

X n

Py Dy
Scenario 1: Using infant and child mortality of current study
0 1 641 7 61.79769
1 4 1576 3 61.96097
Scenario 2: Using infant and child mortality of EDHS, SNNPR 2016
estimates
0 1 641 42 48.04314
1 4 1576 39 53.0278
Scenario 3: Using national infant and child mortality of 2019 mini
EDHS estimates
0 1 641 28 54.63236
1 4 1576 19 57.99067

Where; X = exact age; n = interval between two exact ages stated in
years; Px = Population in x, x + n age group; Dx = number of deaths in
X, X + N age group; e,_Average Number of years a person aged x has to
live.

eX

educational status and area of residence. This study
also revealed that there is inaccuracy in age and death
reporting.

One of the strengths of this study is using
a standard INDEPTH Network approved tools [45],
and using a random sampling of the population in
Sidama. Secondly, this study included both mortality
and fertility with major demographic indicators.
Thirdly, we used both qualitative and quantitative
data collection methods, which allow us to triangulate
and identify the information gaps in the data set.

The first limitation of this study was using respon-
dents own word for age reporting. Age was estimated
based on a memory of different events than record-
ings, therefore, resulting in unreliable age indices. We
believe there was a severe under-reporting of deaths
of infants, children and stillbirths. Sometimes it is
difficult to distinguish between stillbirths and neona-
tal deaths. And as it is seen from the sensitivity
analysis, if there were hidden stillbirths and neonatal
deaths, the number of births could be higher than
recorded. Therefore, the fertility rates could be higher
than we report. We supplemented the DHS data by
collecting data from burial groups and by doing

a qualitative study as a form of verifying and validat-
ing the data. Furthermore, there was no information
collected on migration, so we could not calculate the
population change due to population movements.
From other areas of southern Ethiopia, we know
that migrations can be seasonal and large [46,47].

Around one-fifth of the population in this study
didn’t attend formal education. However, in studies
done in Gilgel gibe HDSS in Ethiopia, and Ghana, an
uneducated population constituted more than half of
the population [18,48]. This difference could be
ascribed to the time gaps between the studies and
the governments’ strategy to expand educational cov-
erage in the last decades.

In this study, the total dependency ratio was lower
than the 2015 national estimate and the 2012 Kersa
HDSS [26,49]. This might be due to the regional
variations in fertility and the misreporting of age on
lower and higher age group in our study site. It also
might be an indication of fertility transition where
there is a decline in fertility, which leads to an
increase in the working-age group.

The crude birth rate (CBR) in this study was lower
than the findings of EDHS, and other HDSS sites in
Ethiopia [16,43,48,50]. This difference might be
explained by the use of three years of data preceding
the survey in EDHS and the use of censuses in other
HDSS sites. Moreover, this study used twelve months
of data preceding the census. Besides, our study
population is more rural than urban, so it’s expected
to have higher CBR than urban HDSSs [51]. The
cultural issues related to probable severe under-
reporting of stillbirths and neonatal deaths probably
explain a part of our low CBR.

The Total Fertility Rate (TFR) in Sidama was 4.1
children per woman in the 2007 national census,
which is lower than the 2016 National Demographic
and Health Survey report [16,52]. Yet, the total ferti-
lity rate in our study was 2.9, which is lower than
both estimates. This might suggest that there might
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Table 5. Crude and Adjusted Odds Ratio of the associations between characteristics of reproductive age group women and

fertility in Dale and Wonsho districts, 2017/18, Sidama, Ethiopia (N

= 6628).

Gave birth last year

Yes No
Variables N (%) N (%) COR (95% ClI) AOR (95% Cl) P-value
Age Group
15-19 44 (7.7) 1713 (28.3) Ref Ref
20-24 167 (29.1) 147 (18.9) 5.67 (4.03-7.97) 5.41 (3.84-7.62) <0.001
25-29 166 (29.0) 994 (16.4) 6.50 (4.62-9.15) 6.18 (4.37-8.72)* <0.001
30-34 7 (16.9) 654 (10.8) 5.77 (4.00-8.34) 5.54 (3.80-8.08)* <0.001
35-39 72 (12.6) 676 (11.2) 4.15 (2.82-6.10) 3.76 (2.52-5.61)* <0.001
40-44 24 (4.2) 508 (8.4) 1.84 (1.11-3.05) 1.67 (0.99-2.82) 0.05
45-49 3 (0.5) 363 (6.0) 0.32 (0.10-1.04) 0.28 (0.08-0.91)* 0.03
Ethnicity
Sidama 555 (96.9) 5818 (96.1) Ref. Ref.
Non Sidama 18 (3.1) 237 (3.9) 0.80 (0.49-1.30) 0.77 (0.42-1.41) 0.41
Religion
Protestant 522 (91.1) 5367 (88.6) Ref. Ref.
Orthodox 12 (2.1) 223 (3.7) 0.55 (0.31-1.00) 0.47 (0.23-0.96)* 0.04
Muslim 6 (1.0) 143 (2.4) 1.02 (0.69-1.51) 1.14 (0.75-1.71) 0.54
Others 29 (5.1) 293 (4.8) 0.60 (0.31-1.14) 0.61 (0.32-1.18) 0.14
Educational Status
Illiterate & read-write 191(33.3) 1806 (29.8) Ref. Ref.
Basic education 107 (18.7) 1608 (26.6) 0.63 (0.49-0.81) 0.60 (0.46-0.78)* <0.001
Primary cycle 170 (29.7) 1726 (28.5) 0.93 (0.75-1.16) 0.85 (0.67-1.09) 0.21
Secondary cycle 9 (13.8) 778 (12.8) 0.96 (0.73-1.26) 0.84 (0.61-1.16) 0.29
Higher Education 26 (4.5) 137 (2.3) 1.79 (1.15-2.80) 1.18 (0.72-1.93) 0.51
Wealth Index
Lower quantile 166 (29.0) 2033 (33.6) Ref. Ref.
Middle quantile 187 (32.3) 2019 (33.3) 1.13 (0.91-1.41) 1.16 (0.92-1.45) 0.20
Upper quantile 220 (37.0) 2003 (33.1) 1.35 (1.09-1.66) 1.23 (0.94-1.60) 0.13
Residence
Rural 436 (8.1) 4970 (91.9) Ref. Ref.
Urban 137 (11.2) 1085 (88.8) 44 (1.18-1.76) 1.37 (1.05-1.78)* 0.02

* Significant association

be a lower fertility trend in the area. The structure of
the population pyramid may also suggest declining
fertility rates.

The crude death rate (CDR) in this study was lower
than the result of other HDSS sites in Ethiopia and
Africa. The CDR ranged from 6.1 to 8.0 per 1000
population in other HDSS sites [43,48,50]. It might be
due to the under-reporting of neonatal and children
deaths in the study area. Moreover, the deaths missed
by both the HDSS data and Iddirs records might also
lower the CDR in the area.

There was discrepancy between the number of
deaths collected by the D-W HDSS and collected
from Iddirs. The reason for this difference might be
due to the data collection methods implemented.
D-W HDSS used face to face interviews, while our
study went to the traditional institution where deaths
are recorded. In a community where death reporting
is associated with a taboo, the number of death
reported by the family of the deceased might yield
a lower number.

In this study, the rate of crude natural increase was
below 2 per 100 populations which is lower than
other HDSS sites in Ethiopia and Africa [48,50,53].
In addition to an earlier explained under-reporting of
births, the difference between these results might be
due to the lower crude birth rate attributed to
increased contraceptive utilization over the past dec-
ades especially in rural population [16,54], and the

time difference between the studies that could not
consider the current level of fertility and mortality
in other HDSSs elsewhere.

By substituting the national and regional infant
and child death rates, the life expectancy at birth
ranged from 48 years up to 55 years [16,42]. This is
different from what we got from our study using the
census data (Table 7; 62 years), and the current
Ethiopian life expectancy of 66 years [26]. Since
there is confirmed under-reporting of neonatal and
children deaths in the community, we have a reason
to believe that the life expectancy in Sidama is lower
than the national estimates. Similarly, due to the
possible omission of stillbirths and neonatal deaths,
the number of births Sidama is smaller when com-
pared to different scenarios of national and other
HDSS studies [16,43].

As expected, women in the age group 25-29 years
had a higher fertility rate when compared to younger
age groups; as has been recorded elsewhere [16,51,55].

This study showed that there was no difference in
fertility between highly educated women and unedu-
cated women. This is different from the national health
survey and study done in Butajira in 2009, in which
uneducated women had more children when compared
with women who completed secondary and above edu-
cation [16,28]. The difference in this result might be the
methodology used. The Butajira study used fertility as
a count data to assess total children ever born to women



in the reproductive age group and the national survey
used data three years before the survey, whereas this
study used births one year before the census. However,
it could also be explained by the fact that uneducated
women have an improvement in their contraceptive
use, while educated women are having enough financial
support to raise more children [52].

In the current study urban resident were more likely
to give birth than their rural counterparts. This finding
is contrary to other studies [16], in which urban resi-
dents had lower fertility except in Guatemala [56].
Moreover, the increasing rural- to- urban migration
in Africa might contribute to higher fertility in urban
areas [57]. This result might partially be explained also
by disparity in utilizing birth registration between
urban and rural communities [58,59].

The current study combined with previous studies
suggests lower fertility, leading to demographic divi-
dend. So the policymakers need to consider this transi-
tion and focus on interventions towards the increased
working-age population. There is a significant gap in
the community with age reporting and stillbirth and
neonatal death reporting. This needs to be addressed
by improving the vital registration systems in the com-
munity. Other demographic sites and subsequent
rounds should consider possible measurement errors
and try to lessen such limitations.
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Supplementary files for Paper 111

Supplementary material 1: Operational definitions
Household: A person or group of related or unrelated persons who live together in the same dwelling unit(s), who
acknowledge one adult male or female as the head of the household, who share the same housekeeping

arrangements, and who are considered a single unit (179).

Kebele: the smallest administrative unit in the governmental structure (180).

“got”: sub-division of kebele (181).

“Luwa”: Is cultural institution based on age grading system in which leaderships are changed every eight years (84).

Under-age for educational status: based on the HDSS’s data collection format educational status is collected for

those who are seven years of age and older. So under-age represents those below seven years of age (67,179).

Under age for marital status: based on the HDSS’s data collection format marital status is collected for those who

are ten years of age and older. So under age represents those below ten years of age (179).

Under age for occupational status: based on the HDSS’s data collection format occupational status is collected for

those who are ten years of age and older. So under age represents those below ten years of age (179).

Basic education: In the Ethiopian education system basic education refers to a formal education from grade 1-4

(182).

Primary cycle: In the Ethiopian education system basic primary cycle refers to a formal education from grade 5-8

(182).

Secondary school: In the Ethiopian education system secondary school education refers to a formal education from

grade 9-10 (182).

Preparatory school: In the Ethiopian education system preparatory school education refers to a formal education

from grade 11-12 (182).

Higher education: In the Ethiopian education system higher education refers to a formal education that ends up by

awarding diploma or degree (182).

Mortality: Death of the children (neonatal, infant and under five years of age), adults and mothers occurring in the

last one year before the survey (179).

Birth outcomes: All live births, still births or abortions encountered during the last 1 year before the survey (179).
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Skilled delivery: A delivery care provided by skilled health professionals (doctors, midwives, health officer, nurses

or health extension worker) during the last one year birth before the survey (67).

Wealth index

Households are given scores based on the number and kinds of consumer goods they own; ownership of radio,
television, refrigerator, telephone, bicycle, motorcycle, car, cattle, carriage animals, sheep (goats), chicken (poultry)
and land were considered. In addition, housing characteristics was assessed by material of the roof and the floor,
source of light, source of drinking water, toilet facilities and cooking material. All the variables are dichotomized

and the scores are derived using principal component analysis and ranked in three quintiles (67).
Lowest quintile: those who score below the 3™ quintile in wealth index ranking.

Middle quintile: those who score the middle 3™ quintile in wealth index ranking.

Highest quintile: those who score the upper 3™ quintile in wealth index ranking.

Whipple’s index: a measure of preference for ages ending in 0 and 5 (57).

Whipple’s index for ages ending in 5 =Population age 25+30+35.....455 + 60 *100*5

Population age 23+ 24 +........ 61 +62
Whipple’s index for ages ending in 0 =Population age 30+40+ 50 +60 *100*5
Population age 23+ 24 +........ 61 +62

The range of values for Whipple’s index is <105 as highly accurate to >175 as very rough estimate on assessing

reliability of age data (57).

Myer’s blended index: Is a more complex measure of age heaping. It considers preference (or avoidance) of age

ending in each of the digits 0 to 9 in deriving overall age accuracy score (57).

The theoretical range of Myer’s Index is from 0 to 90, where 0 indicates no age heaping and 90 indicates the

extreme case where all recorded ages end in the same digit.

United Nations Joint Score: Uses both age and sex ratio for computation up to the age of 70 by five year age
group. Sex ratio is calculated by taking the difference between consecutive age groups taking the average of the
absolute sum. Age ratio is calculated separately for male (ARM) and female (ARF) and the deviation from 100 is
calculated. The mean of the absolute deviations of the two age ratios ARF and ARM are then summed to 3 times of
the mean of the sex ratio differences (SR). UNJS= ARM+ARF +3(SR). UNJS between 0 and 19.9 is accurate,
inaccurate if it is between 20 and 39.9, and highly in accurate if it is above 40 (106,107).

Crude Birth Rate (CBR): Births in a year divided by midyear population expressed per 1000 population (57).
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Total Fertility Rate (TFR) is the number of children a woman would have if she survived to age 50 and throughout

her reproductive life she experienced exactly the age specific fertility rates for the year in question (57).

General fertility rate (GFR): Births during a year divided by midyear women population aged 15-49 expressed per
1000 women (57).

Gross Reproductive Rate (GRR): The average number of daughters a woman would have if she survived to at

least age 50, and experienced the given female age specific fertility rate (57).

Net Reproduction Rate (NRR): The average number of daughters a woman would have during her reproductive

years given the fertility and mortality at the given rate (57).

Crude Death Rate (CDR): The number of deaths in a year divided by the total midyear population expresses per
1000 population (57).

Infant Mortality Rate: number of deaths of under age of one year in a year divided by live births in the year

expressed per 1000 live births (57).

Child Mortality Rate: The number of deaths of children between age one and five years old divided by the number
of live births in a year expressed per 1000 live births (67).

Under five morality rate: The number of deaths of children <5 years old divided by the number of live births in a

year expressed per 1000 live births (67).

Crude rate of natural increase: the difference between crude birth rate and crude death rate. It is a measure of

current rate of population growth if net migration is not substantial (57).

Median age: Age that divides the population in two parts of equal size, that is, there are as many persons with ages

above the median as there are with ages below the median (135).

Dependency ratio: is the ratio of children and elderly population per working-age population expressed per 100

working population (57).

Young dependency ratio: is the ratio of children population per working-age population expressed per 100 working

population (57).

Old dependency ratio: is the ratio of elderly population per working-age population expressed per 100 working

population (57).
Women of reproductive age group: Women with in age group 15-49 years (67).

Child /woman ratio: The ratio of children aged 0-4 over women aged 15-49 (57).
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Sex ratio (birth): the number of males births per 100 females births (57).
Sex ratio (total): the number of males per 100 females (57).
Average household size: The average number of individuals in a household (67).

Life expectancy at birth: The average number of years of life expected by a hypothetical cohort of individuals who

would be subject during all their lives to the mortality rates of a given period. It is expressed as years (135).

How Life expectancy is calculated: Abridged life table is used, where most of age groups are five years, it

considers mortality data and some assumptions mentioned below (57).

Age interval (years) o x | oPx x| Ik ady alx Ty [

(x,x+n)

Where:

(x,x+n): interval or period of life between two exact ages stated in years,

a4y :Probability of dying in the interval [x, x+n], given survival to age x

#Py. Probability of surviving in the interval [x, x+n], given survival to age x

ad,=average proportion of the time lived in the interval x to x+n by those who die during that interval

1. The number of persons alive at exact age X. 1y is an arbitrary number called the radix, usually set at 100,000
ady. The number of persons in the cohort who die in the age interval (x, x+ n)

aLy. Person-years lived between exact ages x and x+n

T,. Total person-years of life contributed by the cohort after attaining age x

e,. Average number of years a person aged x has to live.
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Supplementary material 2:Sampling

Table 6: The study units of Dale and Wonsho districts, 2017/18, Sidama, Ethiopia.

Kebele Woreda | Rural / | Random Sampling | Random sampling Sampled
Urban of population of HH percentage
Proportional to size | Proportional to size
Danshe sire Dale Rural 3,688 799 6.4
Wayicho Dale Rural 2,716 570 4.6
Gidamo Dale Rural 1,654 314 2.5
Dagiya Dale Rural 821 169 14
Shoye Dale Rural 3,085 625 5.0
Hidakaliti Dale Rural 1,970 381 3.0
Magara Dale Rural 2,661 576 4.6
Aposto 01 Dale Urban 2,972 646 5.2
Mamana Wonsho | Rural 1,889 363 2.9
Gishire Wonsho | Rural 1,355 258 2.1
Bokaso rural Wonsho | Rural 978 198 1.6
Bokaso 01 Wonsho | Urban 1,355 280 2.2
Total 25,144 5,179 41.4
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Supplementary material 3: Map of the study area
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Figure 2: Map showing the study area
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Supplementary material 4: Background

Table 7: Socio-economic and demographic characteristics of Dale and Wonsho districts’

population, 2017/18, Sidama, Ethiopia (N=25144).

S.N | Variable Category N %
1. | Sex Male 12,848 51.1
Female 12,296 48.9
2. | Age 0-4 2,217 8.8
5-14 7,117 28.3
15-24 6,208 24.7
25-34 3,799 15.1
35-44 2,625 10.4
45-54 1,650 6.6
55-64 864 34
65-74 438 1.7
75-84 166 0.7
>85 60 0.2
3. | Ethnicity Sidama 24,258 96.5
Ambhara 438 1.7
Gurage 64 0.3
Oromo 150 0.6
Wolayita 141 0.6
Others 93 0.3
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Table 7: Socio-economic and demographic characteristics of Dale and Wonsho districts’

population, 2017/18, Sidama, Ethiopia (N=25144).

#Educational status: Illiterate refers to those who cannot read and write and never at attended any form of education;

S.N | Variable Category N %
4. | Religion Protestant 22,322 88.8
Muslim 1,340 5.3
Orthodox 849 3.4
Catholic 517 2.0
Others 116 0.5
5. | Educational status Illiterate” 4,842 19.3
Read and Write” 710 2.8
1-4 7,596 30.2
5-6 3,434 13.7
7-12 4,677 18.6
Higher level 492 2.0
Children <7 years old 3,386 13.5
6. | Marital status Married 8,987 35.7
Single 10,063 40.0
Divorced 99 0.4
Widowed 602 2.4
Children <10 years old 5,393 21.5
7. | Occupation Civil servant 597 2.4
Merchant 1,531 6.1
Driver 56 0.2
Farmer 3,424 13.6
Daily labourer 1,125 4.5
Housewife 4,046 16.1
Student (enrolled in 8,088 322
school from primary
to university level)
Housemaid 128 0.5
Others 756 3.0
Children <10 years old 5,393 21.5
8. Wealth Index Lowest quintile 8,398 33.4
Middle quintile 8,515 33.9
Highest quintile 8,231 32.7
9. Residence Rural 20,817 82.8
Urban 4,327 17.2

Read and write refers to those who did not attend formal school but can read and write.
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Supplementary material 5: Description of Birth

Table 8: Birth characteristics of Dale and Wonsho districts’ population, 2017/18, Sidama,
Ethiopia (N=573).

Variables Male Female
N (%) N (%)
Born in the last one year 305 (53.2) 268 (46.8)
Type of birth
Single 299 (98.0) 264 (98.5)
Twins 4 (1.3) 4 (1.5)
Multiple 2(0.7) 0(0.0)
Status of birth
Live birth 304 (99.7) 268 (100.0)
Still birth 1(0.3) 0 (0.0)
Place of birth
Home 121 (49.4) 124 (50.6)
Health institution 183 (56.3) 142 (43.7)
Other places 1(33.3) 2 (66.7)
Who attended the delivery
Skilled Birth Attendants 183 (60.0) 143 (53.4)
Traditional Birth Attendants 6 (2.0) 16 (6.0)
Relatives 20 (6.6) 17 (6.3)
Neighbours 93 (30.5) 91 (34.0)
Others 3(1.0) 1(0.4)
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Supplementary material 6: Causes of deaths

Table 9: Causes of death in Dale and Wonsho districts” population, 2017/18, Sidama, Ethiopia (N=132).

Causes of death Male Female

N (%) N (%)
Unknown cause 15 (50.0) 15 (50.0)
Heart Failure 9 (81.8) 2 (18.2)
Aging 5(45.5) 6 (54.6)
DM 9 (90.0) 1(10.0)
Cancer + Liver cancer 4 (40.0) 6 (60.0)
Hypertension 5(62.5) 3 (37.5)
TB 3(42.9) 4(57.1)
Sudden death & illness 5(71.4) 2 (28.6)
Malaria 2 (50.0) 2 (50.0)
Gastro intestinal problem 0(0.0) 7 (100.0)
Eye disease 1 (50.0) 1 (50.0)
Falling 1 (50.0) 1 (50.0)
Headache 0(0.0) 2 (100.0)
Mental illness (suicide) 1 (50.0) 1 (50.0)
Renal disease 1(50.0) 1 (50.0)
Battle fight 1 (100.0) 0(0.0)
Car and Motor accident 2 (100.0) 0(0.0)
Chocking 0(0.0) 1 (100.0)
Drowning 0(0.0) 1 (100.0)
Goiter 0(0.0) 1 (100.0)
Hemorrhoid 1 (100.0) 0 (0.0)
Hunger and Malnutrition 2 (100.0) 0 (0.0)
Hypertension with Tumor 1 (100.0) 0 (0.0)
Liver disease 1 (100.0) 0 (0.0)
Liver disease with Malaria 0(0.0) 1 (100.0)
Pneumonia + Lung damage 2 (100.0) 0(0.0)
Nerve disease 1 (100.0) 0(0.0)
Sharp object 1 (100.0) 0(0.0)
Vomiting 1 (100.0) 0(0.0)
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Supplementary material 8: ASFR and FASFR

Table 13: Estimates of annual ASFRs and FASFRs for all women 15-49 years in Dale and
Wonsho districts, 2017/18, Sidama, Ethiopia

Age-group Births Number of Rate/woman | Rate/1000
women women
ASFR
15-19 44 1757 0.025 25
20-24 167 1314 0.127 127
25-29 166 1160 0.143 143
30-34 97 751 0.129 129
35-39 72 748 0.095 95
40-44 24 532 0.045 45
45-49 3 366 0.008 8
Female ASFR
15-19 22 1757 0.013 13
20-24 82 1314 0.062 62
25-29 74 1160 0.064 64
30-34 43 751 0.057 57
35-39 35 748 0.047 47
40-44 11 532 0.021 21
45-49 1 366 0.003 3
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VPA LLacat:

VNP Te ms AL7T0 ha P
PIPCIC N1-9°0C 19° D79
nce

COLLEGE OF MEDICINE AND
HEALTH SCIENCES
Institutional Review Board

Ref. No: IRB/022/10
Date: 20/12/2017

Name of Researcher(s): Hiwot Abera, Bernt Lindtjorn, Mesay Hailu, Hallgeir Kismul

Topic of Proposal: Health and Demographic Surveillance System of Dale and Wensho woredas (districts): A

potential for enhancing health care delivery system.

Dear researcher(s),

The Institutional Review Board (IRB) at the College of Medicine and Health Sciences of Hawassa University has
reviewed the aforementioned research protocol with special emphasis on the following points;

1. Are all principles considered?

1.1. Respect for persons: YesM  Nol

1.2. Beneficence: Yes M NoD

1.3. Justice: Yes M No O
2. Are the objectives of the study ethically achievable? Yes NoO
3. Are the proposed research methods ethically sound? Yes M  NoO

Based on the aforementioned ethical assessment, the IRB has:
A. Approved the proposal for implementation |
B. Conditionally Approved O
C. Not Approved

Yours faithfully,

Hrh

Ayalew Astatkie (PhD),

Institutional Review Board Chairperson.

B +046 820 92 90 Fax + 046 2208755
B 1560 Hawassa



b: REGIONALE KOMITEER FOR MEDISINSK OG HELSEFAGLIG FORSKNINGSETIKK

Region: Saksbehandler: Telefon: Var dato: Var referanse:

REK vest Jessica Svard 55978497 09.03.2018 2018/67/REK vest
Deres dato: Deres referanse:
21.02.2018

Var referanse ma oppgis ved alle henvendelser

Bernt Lindtjern
Postboks 7804

2018/67 Demografiske endringer i Sidama i ser Etiopia

Intitution responsible for the research: Universitetet i Bergen
Project manager: Bernt Lindtjern

With reference to your application regarding the abovementioneded project. The Regional Committee for
Medical and Health Research Ethics (REC Western Norway) reviewed the application in the meeting
12.04.2018, pursuant to The Health Research Act § 10. The response was reviewed by the committee chair,
pursuant to The Health Research Act § 11.

Project description

Ethiopia, and especially south Ethiopia, lacks vital registries which are necessary for building a modern
and equitable health system. Population changes are determined by births, deaths, and net migration. The
general objective of the study is to describe the population characteristics and measure its effect on
population dynamics and health service utilisation in Sidama Zone in south Ethiopia. The study will be
conducted an established health and demographic surveillance site (HDSS) that includes twelve communes
with 17,225 households. Paper I shall describe the population characteristics of Dale and Wonsho districts.
In Paper I1, we shall find out how socio-demographic factors influence population dynamics such as birth,
death and migration rates. In Paper Il we shall assess factors affecting the health care utilisation. In Paper
1V, we shall examine the consistency of the Kebele registry system with HDSS. For all studies we shall use
cross-sectional and cohort study designs.

Ethical review

Responsible conduct

The Committee has no objections to the research questions, the purpose of the project or the proposed
questionnaire.

Data will be extracted from the existing HDSS central database by selecting relevant variables. Repeated
data will be collected by a questionnaire to analyse changes over time.

Post approval

It is required that every project that falls within the scope of the Act, following §§ 2 and 3, applies for an
approval from REC before the project starts. Only on certain strict conditions does REC give approval for a
project that is ongoing.

The committee therefore wants to know whether the University of Bergen was involved in planning of the
Health and Demographic Surveillance System (HDSS) in Sidama. The Committee also wants to know

Besoksadresse: Telefon: 55975000 All post og e-post som inngar i Kindly address all mail and e-mails to
Armauer Hansens Hus (AHH), E-post: post@helseforskning.etikkom.no saksbehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Tverrflgy Nord, 2 etasje. Rom Web: http://helseforskning.etikkom.no/ vest og ikke til enkelte personer vest, not to individual staff

281. Haukelandsveien 28



whether the repeated data collection will be collected by the PhD student in this project, or if this is also
already performed.

Local ethical permission

The submitted approval by the Institutional review board at Hawassa University covers “Dale Health and
Demographic Research”. Does this approval cover the repeated data collection outlined in this project? Why
is the name of the project manager, Bernt Lindtjern, not on the submitted IRB approval?

Questionnaire/Interview

This is an extensive questionnaire, but the questions seem relevant for the purpose of the project. The
committee has no objections to the questionnaire. Informed consent Informed consent has already been
collected. Does this consent cover the repeated data collection?

Data processing and confidentiality

All storage of data must be in accordance to routines by the institution responsible for the study (University
of Bergen). The project ends at 31.12.2019, and all project specific data must then by deleted or
anonymized.

Postponed decision

REC Western Norway needs a response to the following questions in order to make a decision. Was the
University of Bergen involved in the planning of the Health and Demographic Surveillance System (HDSS)
in Sidama? If not, how and when did UiB become involved in the project? Why is the name of the project
manager, Bernt Lindtjern, not on the attached IRB approval? Does the attached IRB approval cover the
repeated data collection outlined in this project? Will the repeated data be collected in this project or is this
already performed?

Response by the project manager

1. Was the University of Bergen involved in the planning of the Health and Demographic Surveillance
System (HDSS) in Sidama? If not, how and when did UiB become involved in the project?

The University of Bergen was not involved in the planning or design of the HDSS in Dale in Sidama. UiB
was involved in the planning of the PhD work for Hiwot Abera, and this planning work started with her
protocol writing in the latter half of 2017. Accordingly, she submitted the research plan to the Institutional
Review Board in Hawassa, and later to Rek Vest.

2. Why is the name of the project manager, Bernt Lindtjern, not on the attached IRB approval?

Since I (Bernt Lindtjern) was not involved in the planning or in the project management group of the
demographic surveillance site, my name is not on the IRB letter regarding the Dale HDSS.

3. Does the attached IRB approval cover the repeated data collection outlined in this project?

INDEPH (http://www.indepth-network.org) is a global network of health and demographic surveillance
systems (HDSSs) that provide a more complete picture of the health status of communities. Since these sites
collect data from whole communities over extended time periods, they more accurately reflect health and
population problems in low- and middle-income countries. The Dale HDSS is developed based on the
models and experience from these many sites; see http://www.indepth-network.org/member-centres. Our
understanding is that the Dale HDSS will join this network of seven sites in Ethiopia. The very nature of a
HDSS is to monitor the health and demographic patterns of populations (sentinel sites) over many years.
Ethiopia is a country without a vital registration system. The government has therefore encouraged
universities to set up several HDSS covering the large and diverse populations of the country, at present of
over 100 million people. Thus, the Dale HDSS aims to follow the selected population in Dale
(representative of the large Sidama population) for many years to come. Therefore, the site plans do
repeated measurements on the same population to follow the demographic dynamics of this population. The
setup of this demographic surveillance site is based on previous experiences from Ethiopia, especially the



Butajira HDSS; which is a long-term member of the of the INDEPTH network. Hawassa University owns
and finances the Dale HDSS. The DHSS aims to make the data available to future masters and PhD
students, and Hiwot Abera is the first PhD student to get permission to use some of these data.

4. Will the repeated data be collected in this project or is this already performed?

Hawassa University has collected data for the initial census. When the data entry is done, PhD student
Hiwot Abera will get access to some of these data. Hawassa University plans to repeat the census and with
smaller follow up surveys every year. Hiwot Abera plans to use data planned to be collected during 2018
and in early 2019.

The committee chair has reviewed the response.
Review
REC western Norway is satisfied with the response from the project manager.

Descision
REC western Norway approves the project.

Final report and amendments

A final report must be sent no later than 30.06.2020. If amendments need to be made to the study, the
project manager is required to submit these amendments for approval by REC via the amendment form. The
decision of the committee may be appealed to the National Committee for Research Ethics in Norway. The
appeal should be sent to the Regional Committee for Research Ethics in Norway, West. The deadline for
appeals is three weeks from the date on which you receive this letter.

Sincerely,

Marit Grenning
Prof. Dr.med.
committee chair

Jessica Svird
committee secretary

Copy to: post@uib.no
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