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Abstract

Introduction: Ensuring universal access to primary health care (PHC) is a key
component of the Ethiopian national health policy. The policy also emphasises
promoting and enhancing national self-reliance in health development by mo-
bilizing and efficiently utilizing resources including community participation. To
this end, the government introduced the accelerated expansion of the PHC strat-
egy through a comprehensive health extension programme (HEP). HEP is a
family and community-based health care delivery system institutionalised at
health post level which combines carefully selected high impact promotive, pre-
ventive and basic curative interventions. All HEP interventions are promotive
and preventive except the malaria intervention which, in addition, incorporates
a curative service. In the country, malaria is a leading disease. Unlike most Sub-
Saharan African countries where P. falciparum accounts for almost all malaria
infections, in Ethiopia both P. falciparum and P. vivax are co-dominant. Con-
sidering this peculiar epidemiological nature, the national guideline recommends
alternative diagnosis and treatment strategies.

Rationale: The lack of adequate resources and the efficiency with which avail-
able resources are being utilised are the main challenges in any health care setting.
Therefore, if the HEP which consumes consideral amount of resource desires to
reach its intended goal, monitoring and improving its efficiency is of great pub-
lic heath importance. HEP has been successful in improving access to PHC in-
cluding the malaria diagnosis and treatment service. Though this is a crucial
measure, its quality ought to be considered. For the malaria curative service,
studying the cost-effectiveness of the available strategy and patients’ adherence
to the treatment regimen can be considered as proxy measures of quality for
which local evidence is lacking. However, none of the existing studies in this field
of research has addressed the Ethiopian malaria epidemiological context and its
diagnosis and treatment guideline. In Tigray, for more than two decades, access
to malaria early diagnosis and prompt treatment was facilitated by volunteer
community health workers (CHWs). However, with the introduction of ar-
temether-lumefantrine (AL) the service was compromised mainly for reasons of
cost, safety and logistic. Therefore, it was important to explore the feasibility and
the impact of community deployment of AL with rapid diagnostic tests (RDTs).

The aim: to explore the overall performance of HEP and particularly the access
to and quality of malaria early diagnosis and prompt treatment in the Tigray
region of Ethiopia.

Methods: Different study designs and populations were used for each of the
four specific objectives. Data envelop analysis (DEA) was applied to assess the



HEP efficiency. For this, register data for the output variables and primary data
for the input and the environmental factors were collected. A health provider
perspective cost-effectiveness analysis was used to determine which among the
currently available diagnostic and treatment strategies is best for the country.
Effectiveness data were generated from a stratified cross-sectional survey and
secondary data were used to calculate the cost. For measuring adherence to the
six-dose AL regimen, an assessment questionnaire and pill count was employed
at patients” home. To determine whether deploying AL with RDT at community
level was feasible and effective, a number of designs were used: longitudinal
follow-up, cross-sectional surveys, cost analysis, verbal autopsy questionnaires
and focal group discussions.

Main findings: More than three-quarters of the health posts were found to be
technically inefficient with an average score of 42%, which implies potentially
they could improve their efficiency by 58%. Scale of operation was not a cause of
inefficiency. None of the considered environmental factors was associated with
efficiency. The Parascreen-based strategy (multispecies RDT-BS) was found to
be the most cost-effective strategy, which allowed treating correctly an addi-
tional 65% of patients with less cost than the paracheck-BS. Presumptive-BS was
highly dominated. Among P. falciparum positive patients to whom AL was pre-
scribed, more than a quarter did not finish their treatment. The main reasons for
interrupting the dose were ‘too many tablets’ and ‘felt better before finishing the
dose’. The ownership of a radio, the belief that malaria cannot be treated tradi-
tionally and a delay of more than one day in seeking treatment after the onset of
fever were significantly associated with being adherent. Deploying AL with RDT
at community level was demonstrated to be effective and feasible. In the inter-
vention district, almost 60% of suspected cases were managed by CHWs. Ma-
laria transmission was lower at least threefold and malaria mortality risk by
around 40% compared to the control district. The use of RDTs reduced cost and
possibly the risk of drug resistance development.

Conclusion: Though improving access to health care is important, it should be
considered a means, not an end. The more accessible a system is the more people
could utilise it to improve their health. Thus, ensuring the access obtained through
HEP is maintained, its quality is improved and efficiently utilised to its optimal
productivity level is a necessary task. The DEA study revealed a high level of
inefficiency where majority of the health posts needed improvement. This thesis
also found parascreen-BS to be the most cost-effective strategy and that there is
no epidemiological and economical contextual justification to keep both, the
presumptive-BS and the RDT-BS specific only to P.falciparum. The high poor
adherence levels raises great concern as it leads to recurrent malaria attacks of
the patient, speed up the development and spread of drug resistance strains and



reduces the effect of the drug on the transmission. Therefore, providing effective
drug alone is not sufficient; assessing and monitoring adherence to the treatment
is by far essential. Deployment of AL with RDT through a community-based
service has shown an enormous impact in terms of cost, transmission, morbid-
ity and mortality. However, it is worth noting that this results came from an area
where a community-based service has been involved in the PHC system for more
than three decades.

Key words: Health extension programme, Malaria, Rapid diagnostic test, Acess
health care, Efficiency, Cost-effectiveness, Adherence, Community health worker.
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INTRODUCTION

1. INTRODUCTION

1.1. Global malaria burden

Malaria is a global public health problem with approximately 40% of the world
population at risk of the disease. It has been consistently reported about 300-500
million malaria cases each year globally [1-2]. In the last decade, as the result of
an increased coverage of malaria control interventions, substantial reductions
in the disease burden have been registered. However, the disease still continues
to challenge our 215 century civilization. The recent global estimate from the
World Health Organization (WHO) indicated that there were 225 million ma-
laria cases with more than 780,000 deaths world-wide in 2009. Almost half of
the malarious countries are located and about 90% of the global malaria incidence
and death, mostly in children, are occurring in Sub-Saharan Africa (SSA) with
the remaining in Southeast Asia [3] (Map 1).

Though malaria is a curable and preventable disease, the human impact is
tragic, and the social and economic effects are tremendous. These include both
direct costs for treatment and prevention at household and health service level,
as well as indirect costs such as productivity lost from morbidity and mortality,
diversion of household resources to the care of patients, and reduced school at-
tendance and impaired learning [4]. In endemic countries, the disease has been
accounted for as high as 25-40% of hospital admissions, up to 20-50% of outpa-
tient visits and consumes up to 40% of the total government spending on public
health and 25% of household incomes [5-6].

Malaria is commonly recognized as a disease of poverty which disproportion-
ately exerts its toll on the poorest and most marginalized populations [7,8]. On
the basis of country-level data, Gwatkin and Guillot estimated that 58% of all
deaths from malaria in the world in 1990’s occurred among the poorest 20% of
the world’s population [77]. A growing body of evidence suggests that a dual causa-
tion runs in both directions: poverty sustains the conditions where malaria thrives,
and malaria impedes economic growth and keeps communities in poverty; thus,
these households are trapped in vicious cycles [8]. As a consequence, the disease
hinders the economic development of dozens of poor nations. Overall, the total
economic burden in SSA is estimated to be at US$ 12 billion annually leading to
slow down the economic growth by 1.3% per year [8-11]. Globally, without count-
ing the burden due to morbidity, the Disability Adjusted Life Years (DALYs) lost
due to malaria mortality alone is almost 3%, more than 10% in Africa [12].
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Map 1. Global distribution of malaria transmission risk
(Source: Shrinking the malaria map: a prospectus on malaria elimination, 2009).

1.2. Malaria control initiatives

Cognizant its devastating effect, several global and national efforts, initiatives and
approaches have been made in fighting against this deadly disease over the years.
In the 1950s, the 8t World Health Assembly (WHA) launched the Global Ma-
laria Eradication programme (GMEP) (1955-1968) in all malarious countries in
the Americas and Europe, and in the majority of countries of Asia and Oceania
[13-14]. While its ambitious goal was never met, the GMEP achieved to eliminate
malaria from 37 of the 143 malaria-endemic countries, and from two continents:
Europe and Oceania [15]. Main reasons for failure were unmet social, administra-
tive and political conditions including financial crisis, limited experience, and lack
of scientific resources to adapt to the great epidemiological variety.

The re-examination of this strategy led to the 22" WHA Boston resolution (1969-
1977) where it was decided that malaria control with the available means should
be the approach for countries where the eradication campaign did not appear to
be feasible while reaffirmed eradication as the ultimate goal. Socio-economic
constraints (poor access to health care, limited financial and human resources,
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refusal and poor structure for indoor residual spraying and replastering of sprayed
wall), the biological changes (the emergence of vector and parasite resistances),
and the ecological diversity (climatic and environmental changes including un-
controlled development of irrigation and deforestation) led to the 31t WHA
resolution in 1978 on malaria control to align it with the Alma-Ata declaration
on Primary Health Care (PHC).

The fundamental element of this adoption was the recognition of the variability
of the epidemiological situations, the feasibility of their modification and the
availability of resources, and therefore the need to adapt malaria control planning
to local contexts. Further, the continued monitoring of the strategies showed a
general deterioration of the global malaria situation (trigged by parasite and
vector resistance, conflict, displaced population, agricultural development and
resource exploitation in the forest) and a great focalization of malaria in SSA and
other areas with limited socio-economic development. In continuation of the
effort (1992- ), the current working revised Global Strategy for Malaria Control
programme (MCP) was adopted by the Ministerial Conference on Malaria Control
in Amsterdam in 1992.

The objective of the strategy was to prevent mortality and reduce morbidity and

socioeconomic loss using the following four basic strategic elements:

« To provide access to early diagnosis and prompt treatment;

e To plan and implement selective and sustainable preventive measures
including vector control;

« To early detect, contain or prevent epidemics; and

+ To strengthen the local health systems capacity.

The strategy recognized that there is no single prescription applicable to all situ-
ations and that, therefore, interventions should be adapted to local conditions.
The selection of the specific intervention in any area should be guided by the
progressive understanding of the ecological, epidemiological and socioeconom-
ic context, and the level of development of the health service on which the ef-
fectiveness and feasibility of its application would depend. Based on decades of
practical lessons from previous efforts, the strategy was firmly rooted in the PHC
approach. For effective implementation, the strategy called for sustained politi-
cal commitment at all levels, integration with the health system, coordination
with other non-health sectors, full community participation and adequate human
and financial resources [13, 16].

As malaria continued to make its highest strike in Africa, in 1997 African Heads
of State made a call (Harare Declaration on malaria control) for international
support to counter the intolerable tragedy from this disease [17]. In response to
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this call, a joint force among the WHO, the United Nations Children’s Fund
(UNICEF), the United Nations Development Programme (UNDP), and the World
Bank launched the Roll Back Malaria (RBM) Partnership in 1998 with the aim
of mobilizing and coordinating a broad-based and comprehensive effort against
the disease. The emphasis was to ensure that people at risk of malaria could have
access to and use of effective malaria control tools. In 2010, the partnership had
increased to more than 500 members, including malaria endemic countries, their
bilateral and multilateral development partners, the private sector, non-govern-
mental and community-based organizations, foundations, and research and
academic institutions that bring a massive assembly of expertise, infrastructure
and funds into the fight against the disease [18].

The Roll Back Malaria strategies, which are built on the WHO global malaria
control strategy, have the following six elements: i) early diagnosis and rapid
treatment of those who are ill; ii) multiple and cost-effective means of preventing
infection; iii) evidence based decisions; iv) focussed research to develop and test,
and introduce new products; v) a well coordinated action through stronger capac-
ity to health sector and community-level effort; and vi) a dynamic global partner-
ship working within a common approach [19]. RBM is committed to halve the
number of malaria cases and deaths recorded in 2000 by 2010 and again by 2015.

Current key RBM interventions to implement the global strategies include: i) the
protection of people at risk from malaria using locally appropriate vector control
methods such as insecticide-treated nets (ITNs) and indoor residual house spray-
ing (IRHS), and ii) the treatment of malaria patients with effective antimalarial
medicines, e.g. artemisinin-based combination therapy (ACT) within one day of
the onset of illness [20]. Welcoming the RBM initiatives, in the Abuja Summit,
April 2000, African leaders committed to ensure the principal interventions with
at least 60% coverage each, by the end of 2005 so as to convene the global move-
ment [21]. Again, in 2006, in the Abuja Call, African Union governments renewed
their commitment to the goals of the Abuja Summit, calling for accelerated action
toward universal access to malaria interventions [22]. RBM in its latest Global
Malaria Action Plan (2008) is committed to reduce global malaria deaths to near
zero ‘preventable deaths’ in 2015. To achieve the above goals, it has intended to
reach an universal coverage of > 80% of the population at risk with the key ma-
laria interventions by the end of 2010 [20, 23].

Malaria has been also recognized as a major impediment factor of development
by the United Nations’ Millennium Development Goals (MDGs) summit which
aimed in its goal number six to halt and reverse its incidence by 2015 [24]. The
MDG initiative recognizes that the reduction of malaria will have a significant role
on achieving the other MDGs. Malaria contributes to keep poor people poor (to
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eradicate extreme poverty and hunger, MDG 1), causes school absenteeism and
neurological and cognitive damage in children (to achieve universal primary edu-
cation, MDG 2), accounts for 20% of all child deaths in Africa (to reduce child
mortality, MGD4), strikes pregnant women four times higher than other adults
(to reduce maternal mortality, MDG 5), and predispose people living with HIV/
AIDS of contracting the infection (to combat HIV/AIDs, malaria and other dis-
eases, MDG 6) [25].

1.3. Recent global progress in malaria control

Over the past few years there have been improvements in the coverage of the
malaria control interventions. In its recent World Malaria Report 2010, the WHO
estimated that by the end of that year, 76% of population at risk of malaria in
SSA would be covered by ITNs or long lasting insecticidal nets (LLINs). Surveys
carried out between 2007 and 2009 in some endemic countries indicated that
household ITN ownership rate had reached more than 50% with a median per-
centage of 45% of the children < 5 years of age sleeping under an ITN. IRHS
programmes have also expanded considerably in recent years, corresponding to
protect for approximately 10% of the population at risk in 2009 [3]. In 2008,
most endemic countries (88 out of 106) reported having a policy of parasito-
logical testing of suspected malaria cases in persons of all ages before treatment
was started. The percentage of suspected cases receiving a parasitological diag-
nosis in SSA has been estimated to increase from 5% at the beginning of the
decade to 35% in 2009. In 2010, the number of countries which reported a
policy of treatment with an artemisinin-based combination therapy for Plasmo-
dium falciparum (P. falciparum) malaria reached 77 (of 86 countries endemic
for P. falciparum) while 25 countries are still allowing the monotherapy despite
the WHO recommendation of combination therapy [3].

Coinciding with this expanding coverage of anti-malarial interventions, in the
last decade the burden of the disease has started to declined substantially [26].
According to the above report global malaria deaths have been estimated to reduce
by 21%. In eleven African countries, an estimated reduction of more than 50%
in either confirmed malaria cases or malaria admissions and deaths has been
observed. Malaria control measures saved an estimated 1.1 million lives in SSA.
In more than half (55%) of the non African malaria-endemic countries (32 out
of 56 countries), an estimated decrease of more than 50% in the number of con-
firmed malaria cases was observed [3, 27].

These achievements and experiences of the past few years have inspired many
governments of malaria-endemic countries and major international donors to
move from control to elimination . According to the WHO, thirty-nine countries
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with low-intensity malaria transmission are making progress from control to
elimination, either nationwide or through spatially progressive elimination [28].

Despite these all good achievements, to pursue the malaria elimination in SSA
where the disease accounts for more than 90% of the disease burden requires
more resource and effort than ever. In some SSA countries (Rwanda, Sao Tome
and Principe, and Zambia) which had progressed well in the past years, failure
to sustain malaria control has resulted in the resurgence of malaria [3]. This
indicates that the fragility of malaria control in poor setting requires additional,
novel control tools. Until the disease reaches a level where it will not be a major
public health problem, miserably it will continue biting the life and the economy
of poor people in poor countries.

1 Malaria control: reducing the disease burden to a level at which it is no longer a public health problem.

2 Malaria elimination: interrupting local mosquito-borne malaria transmission in a defined geographical
area, i.e. zero incidence of locally contracted cases, although imported cases will continue to occur.
Continued intervention measures are required.
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2. BACKGROUND

2.1. Country profile
2.1.1. History and geography

Ethiopia (ancient name "Abyssinia”) is one of the world’s ancient civilizations.
The country is known as the earliest home of humankind, where the famous
Australopithecus afarensis, a 3.2 million years old fossil was found [29]. It is
also one among the oldest states. The Axumite Empire, the first Ethiopian king-
dom which achieved prominence by the 15t century AD was based on the northern
part of Ethiopia, the present Tigray region. Axsum, during the 4™ century, became
the first major empire to convert to Christianity and was one of the four great
powers of its time along with Persia, Rome, and China. The country is alleged
the resting place of the Ark of the Covenant and the purported home of the Queen
of Sheba. Axum is also known in Islamic history as the place for the First Hijra
and the oldest Muslim settlement in Africa at Negash (Tigray) [30].

The country is also known for its unique calendar and script. Ethiopia uses the
Julian calendar which divides the year in 12 months of thirty days each, with the
remaining five (or six) days constituting the short 13" month of Pagume. The
calendar is about eight years behind the Gregorian calendar [31]. Ethiopia is
among few countries which have their own script, the Ge’ez script, dated from
5th-6t BC to the present [32]. Ethiopia is the only African country that retained
its independence even during the colonial era and one of the only four African
members of the League of Nations.

Ethiopia, located in East Africa (horn of Africa), lies between 3° and 15° north
latitude and 33° and 48° east longitude (Map 2). With an estimated total area of
1.1 million square kilometres, it is the tenth-largest country in the continent. It is
a country with a great topographic, geographic and climatic diversity. Its topo-
graphic features range from the highest peak of Ras Dashen, 4,620 meters above
sealevel (masl), down to the Danakil depression, 110 meter below sea level (mbsl).

Altitude-induced climatic conditions is the basis for the three broad ecological
zones in the country —hot, temperate, and cool— which have been known to
Ethiopians since antiquity as the ‘Qolla’, the ‘Woyena Dega’ and the ‘Dega’, respec-
tively. The ‘Qolla’ (including ‘Bereha’—extreme form of ‘Qolla’) refers to lowlands
below 1,500 masl, the ‘Dega’ (including ‘Wurch’ and ‘Kur’—extreme cool) to high-
lands above 2,300 masl and the ‘Woyena Dega’comes in between (Map 2) [33-35].
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Map 2. Map of Ethiopia showing the topography and climate of the country
(Source: Atlas of the Ethiopian Rural Economy, 2006, International Food Policy Research
Institute, Washington, DC, USA and the Central Statistical Agency, Addis Ababa, Ethiopia).

Two rainy seasons are known in the country: the big rain occurring roughly from
June to August (‘Kiremt’) with most rains falling in June-July and the small rain
occurring from March to May (‘Belg’). Most areas in the country experience the
‘Kiremt’ rain while the ‘Belg’ rain covers less area. Some areas in the northwest
have more rainy seasons [35]. Irregularity of rainfall is a characteristic of
Ethiopia“s climate and the country is prone to recurrent droughts and famines.

2.1.2. Socio-economic situation

The current political structure of the country is formulated based on the 1991
constitution. The constitution established a federal system of government with
nine regional states and two city administrative councils. The regional states as
well as the two city councils are divided into districts (woredas) and districts into
sub-districts (named as tabia in Tigray and kebele in other regions). Tabias are
further divided into kushets in rural areas or ketenas in towns. The role of the
federal government is limited to directing the country’s fiscal, defence, and foreign
affairs and articulating the economic and social policies. The national regional
states have responsibilities for the legislative and administrative functions [36].
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Public service delivery, including health care has, to a large extent, fallen under
the jurisdiction of the regions. Further, decision making power is decentralized
to woredas which are the basic units of planning and political administration [34].

Based on projections from the 2007 census (1999 Ethiopian calendar), the total
population of Ethiopia was estimated to reach 82.4 million by July 2011. This
makes the country the second most populous in the continent after Nigeria. A
very large proportion of the population (84%) lives in the rural areas making
Ethiopia one of the least urbanized countries in the world. The proportion of
male/female population is almost equal (50.5/49.5). The population age-sex
structure is typical of developing countries. About 45% is comprised by those
under the age of 15 years, 52% between the age of 15 and 64 years and 3% are
aged 65 years and above. The population grew at an average annual rate of 2.6%
between 1994 and 2007—a decrease of 0.2% from the preceding census (1984-

1994) [37].

The country has remained backward in socio-economic and political develop-
ment, as well as in technological advances. Nonetheless, in recent years, it has
started to show a promising progress. The UNDP Human Development Report
2010 classified the country among the top mover countries that have made the
greatest progress in improving the Human Development Index. This index com-
bining income, schooling and life expectancy, reached 0.328 compared to 0.250
in 2000 [38]. The country’s estimated annual gross national income per capita
improved to US$390 (PPP $, 1,030) in 2010, though it is still much lower than
the low-income countries average (US$ 512, Atlas method) [39]. The primary
school (grades 1-8) gross enrolment rate reached 95.9% by 2009/2010. Accord-
ing to the World Health Statistics 2010 report, the average life expectancy at birth
has been improving from 48 years in 1990 to 58 (57 and 60 years for males and
females, respectively) in 2008 with a healthy life expectancy at birth of 50 years
[40]. Overall, in the last seven consecutive years (2003/04-2009/10), Ethiopia“s
economy grew on an average of 11% which is well above the 7% growth rate es-
timate required to achieve the goal of halving poverty by the year 2015 [41].

2.1.3. Health status

Despite some improvements, the country has still one of the poorest health sta-
tuses among the low-income countries. Conventional health parameters such as
infant, child and maternal morbidity and mortality from communicable dis-
eases (diarrhoea, acute respiratory infections, neonatal problems HIV, TB and
malaria) and malnutrition or combination of these, place Ethiopia among the
least privileged nations in the world [42]. Widespread poverty, inadequate access
to clean water and sanitation facilities, insufficient health care services, pervasive
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illiteracy, inadequacy of essential drugs and supplies, low health service utiliza-
tion and harmful traditional practices are major contributors to the high burden
of ill-health in the country [34].

According to the WHO, UNICEF, UNFPA, and World Bank estimation, in 2008
the maternal mortality ratio was 470/100,000 live births which is among the
world’s highest [43]. The most recent Ethiopia demographic and health survey
(EDHS, 2010) and other reports have estimated the under-five mortality rate at
88/1,000 live births while the infant mortality rate at 59/1,000 live births [41,
44]. Two-thirds of all deaths in children under-five took place before a child’s
first birthday. Malnutrition, which is widespread across the country, remains
highly prevalent particularly among children and mothers. According to the same
report, of all children under age five, 44.4% were stunted (height-for age) and
28.7% were underweight (weight-for-age) [44].

Tuberculosis in Ethiopia is a major health problem and the country ranks 7th
among the top twenty-two TB high burden countries in the world and one of the
top three in Africa with regard to the estimated incident cases. The incidence
rate of all forms of TB was estimated at 261/100,000 population and its preva-
lence at 394/100,000, with a mortality rate of 35/100,000. Despite the encour-
aging progress on HIV/AIDS prevention the disease is continue to challenge the
nation. The adult (15-49 years old) HIV incidence was estimated to be lowered
t0 0.28% in 2009/2010 compared to 0.68% in 2005/06 and the single point HIV
prevalence estimate has been reduced from 3.5% to 2.1% in the same period,
which is below the SSA average of 4.9% [41, 45].

The country’s health allocation and expenditure remains low. In 2009/10, the
total health expenditure (the sum of public and private health expenditure) as
percentage of the gross domestic product reached 4.5%, which is closer to the
WHO bottom line of 5%. In the same year, the percentage share of the health
budget from total government budget was 10.4 %, which is slightly higher than
both, the African region (9.6%) and the low-income countries (8.7%). Though,
the per capita national health expenditure (health spending) grew to US$16.1in
2007/08, it is still too far from the US$34 recommended by the WHO Commis-
sion for Macroeconomics and Health [45-46].

Realizing the low health status and recognizing that health is not only a priority
in its own right, but also a central input into economic development and pov-
erty reduction, in 2004 the Ethiopia government decided to strengthen its pri-
mary health care system with the implementation of an innovative strategy known
as the Health Extension Programme (HEP) [47]. This innovative programme is
believed to play a massive role in achieving the current progress.

10
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2.1.4. The heath system and the health extension programme

The health care delivery system in Ethiopia has been traditionally highly central-
ized, with most service delivery taking place in urban centers while the most in
need, the rural majority, having limited access. The National Health Policy en-
dorsed in 1993 committed to fulfil the needs of the less-privileged majority rural
population focusing on the development of effective preventive, promotive and
curative services of health care. It also emphasized on the democratization and
decentralization of the health system, ensuring access of health care to all the
population, promoting and enhancing national self-reliance in health develop-
ment by mobilizing and efficiently utilizing internal and external resources in-
cluding community participation [34, 48].

To guide the implementation of the National Health Policy, the government has
developed a twenty-year Health Sector Development Programme (HSDP) since
1997/98, following a set of rolling five-year plans. HSDP serves as a comprehen-
sive national plan and as a guiding framework for further regional and district
detailed planning and implementation activities. To achieve the policy objectives,
a four-tier system (changed to a three-tier since 2011) was found to be appropri-
ate to the nature, magnitude and root causes of the existing health problems in
the country. The system included a Primary Health Care Unit (PHCU), a district
(primary) hospital, a zonal (general) hospital and a specialized (referral) hospi-
tal. A PHCU is the grass-root level, which gives essential promotive, preventive
and basic curative health services; it comprises one health center and five satel-
lite health posts. A health post is planned to serve to 5,000 people, a health
center to 25,000, a district hospital to 100,000, a zonal hospital to 1,000,000
and a specialized hospital to 5,000,000 people [34, 49].

Decentralization of the health care system is one basic strategic element of the
policy; thus, fundamental steps have been taken in regard to power sharing and
division of responsibilities. The main role of the Federal Ministry of Health
(FMoH) is directed to function more on policy and guideline matters, resource
mobilization, capacity development, monitoring and evaluation and technical
support. Regional Health Bureaus (RHBs) are responsible to adapt policies and
guidelines to the local situation, to plan, monitor and evaluate the performance
of the health system, to conduct operational research and to provide technical
assistance to the districts. Districts are the main implementers. Decision making
processes are shared between the FMoH and the RHBs and between the RHB
and the Districts Health Offices [34, 49].

A key component of the national policy is ensuring universal access to PHC and
equity of essential health care to all segments of the population [48]. Cognizant
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this policy vow, in 2004 the government introduced, the accelerated expansion
of the PHC strategy through a comprehensive HEP and the expansion of health
centers. HEP is a family and community-based health care delivery system in-
stitutionalized at health posts combines carefully selected high impact promotive,
preventive and basic curative interventions. It is designed to be implemented
with full involvement of the households and communities, using local technolo-
gies and the communities’ skills and wisdom. The philosophy of the HEP is that
if the right knowledge and skills are transferred to the communities and house-
holds, they can produce and maintaining their own health in a way that is simi-
lar to their experience in producing agricultural goods or products [50]. This
programme is considered, not only as a key measure for ensuring basic health
care coverage and equity, but also in achieving the health—related MDGs, par-
ticularly MDGs 4, 5 and 6.

The HEP, which was originally designed for the agrarian community, is now
tuned to fit the needs, demands and expectations of the urban and pastoralist
communities. The agrarian programme is a package of sixteen interventions
while the urban is a package of fifteen which are categorized into four thematic

Disease Prevention and Control

*  HIV/AIDS and other sexually transmitted infections (STIs) and TB

prevention and control

*  Malaria prevention and control

. First Aid emergency measures
Family Health

* Maternal and child health

*  Family planning

. Immunization

. Nutrition

* Adolescent reproductive health
Hygiene and Environmental Sanitation

. Excreta disposal

*  Solid and liquid waste disposal

. Water supply and safety measures

. Food hygiene and safety measures

. Healthy home environment

. Control of insects and rodents

i Personal hygiene
Health Education and Communication

Box 1. Components of the Health Extension Package (the agrarian package).
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areas. The rural thematic areas include disease prevention and control, family
health, hygiene and environmental sanitation and health education and com-
munication (Box 1). In urban areas, the last theme is substituted by accident
prevention, first aid and referral. The pastoralist package is minimized in accord-
ance to the level of the performance capacity of the local health system [50]. All
HEP interventions are promotive and preventive except the malaria intervention
which, in addition, incorporates diagnosis and treatment [51-52].

At the core of the HEP, there are cadres of female Health Extension Workers
(HEWsS), originally coming from the community where they are working. In the
urban areas, these are former nurses additionally trained for three months on the
HEP packages while in rural areas, they are high school graduates with one year
training. Pastoralist HEWs are employed regardless of their educational level.

HEWSs main task is to transfer knowledge and skill to the families using three
approaches: model families, community-based health packages and health posts.
In the first approach, HEWs identify and train model families that have been
involved in other development work, and /or that have the acceptance and cred-
ibility of the community, as early adopters of desirable health practices to become
role models. Model families help diffuse health messages leading to the adoption
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Figure 1. Trends in the cumulative number of health post constructed and number
of HEWs trained and deployed, Ethiopia, 2005/06-2009/10
(Source: Constructed from the data FMoH 2009/10 annual report).
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of the desired practices and behaviours by the community. In the second ap-
proach, HEWs communicate health messages by involving the community from
the planning stage all the way till the evaluation. In the third approach, HEWs
provide antenatal care, delivery, immunization, growth monitoring, nutritional
advice, family planning, malaria treatment and referral services [50]. To accom-
plish these activities, HEWs work closely with the community health agents and
traditional birth attendants.

The HEP has been well implemented throughout the country. All over the coun-
try, the cumulative number of rural HEWs (not including urban and pastoral
HEWSs) trained and deployed increased from 9,900 in 2005/06 to 34,382 in
2009/10 (accounting for 98.07% of the total rural requirement). The cumulative
number of health posts constructed also increased from 6,191 in 2005/06 to
14,192 in 2009/10 (Figure 1) [45].

2.2, Malaria in Ethiopia

2.2.1. Malaria epidemiology

Despite the long history of malaria eradication and control since the 1950s, ma-
laria is still a major public health problem in the country. An estimated three-
fourth of the landmass is potentially malarious and more than two third (68%)
of the population is residing in this area [33, 53-54].

Malaria transmission in the majority of the country is seasonal and predomi-
nantly unstable and hypoendemic to mesoendemic. The transmission and inten-
sity vary with altitude, rainfall and population movement. Following the broad
ecological zones in the country (see section 2.1); there are four major eco-epide-
miological malaria strata. These are: malaria-free highlands where no local
transmission exist (above 2,500 masl), epidemic-affected highland-fringe areas
(between 1,500 and 2,500 masl), seasonal-transmission areas (lowland areas
below 1,500 masl), and malaria-stable areas (limited to the western lowlands and
river basins) (Map 3) [55]. Malaria transmission in the country is usually limited
to areas below 2000 masl. During epidemic years, it climbs to ‘Dega’ areas up to
2500 masl; otherwise this stratum is too cool to support (mean temperature
below 16°C) the parasite survival and the development of the vector [54].

In the country, there are two malaria transmission seasons (bimodal pattern of
transmission) which follows the temperature and relative humidity after the rainy
seasons for the development of both the vector and the extrinsic parasite. From
September to November is the major transmission season following the main
rains of ‘Kiremt’. A second minor transmission season occurs from April to May
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which is limited and restricted to areas receiving the short ‘Belg’ rains. In the
Western part of the country and in specific areas with permanent water bodies,
the transmission may last more than six months [33].

The malaria epidemiology in Ethiopia is peculiar and different from large parts
of SSA. Firstly, the unstable nature of the transmission makes the population
non-immune and prone to focal outbreaks and cyclic epidemics. This unstable
nature also accounts to the fact that all age groups are at risk of the disease and
all malaria infections even with low-level parasitaemia are associated with
clinical illness. Secondly, unlike most SSA countries where P. falciparum accounts
for almost all malaria infections, in Ethiopia both P. falciparum and P. vivax are
co-dominant, where the former accounts for approximately 60% of all cases. In
the low transmission season, P. vivax increases