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Abstract
Malaria is one of the leading causes of morbidity and mortality in tropical and sub-tropical regions. The

bulk of global malaria burden is in Sub Saharan African countries including Ethiopia. Despite global
efforts to combat malaria, the disease's prevalence and transmission dynamics vary across regions,
influenced by socio-economic, environmental, and climatic factors. This study aims to assess the
prevalence, trends, and associated risk factors of malaria infection in the Dale Districts of the Sidama
Region, Ethiopia. By examining both previous prevalence data from 2018 to 2022 and assessing active
malaria cases in 2023, this research provides a comprehensive understanding of malaria dynamics in the
region. Data on malaria trends over five years were obtained from the malaria laboratory registry books
of local health facilities. For active malaria cases, a cross-sectional survey was conducted involving
adults with febrile symptoms from selected villages. The study employed both microscopic blood analysis
and structured questionnaires to assess malaria prevalence and respondents' knowledge of the
disease.The finding of this study indicate that, from 2018 to 2022, a total of 129,613 suspected malaria
cases were recorded, with 15,030 testing positive, yielding an overall positivity rate of 11.60%.
Plasmodium falciparum was the dominant parasite, accounting for 76.80% of cases. Gender analysis
revealed higher incidence rates among males (54.76%), while age-specific analysis showed the highest
incidence in young adults aged 15-29 years which is (24.76%). Seasonal trends indicated a peak in
malaria cases between September and November. Statistical analysis using Negative Binomial regression
highlighted significant factors influencing malaria prevalence, including seasonality and age. For the
cross sectional study the, prevalence of malaria among 381 respondents, females exhibited higher
malaria prevalence (16.38%) compared to males (9.51%). The highest prevalence was observed in
individuals over 50 years old (22.00%). Logistic regression identified significant associations with the use
of mosquito nets, anti-malaria spraying, and the presence of stagnant water in the surrounding . In the
study area both plasmodium falciparum and plasmodium vivax co-exist with the dominance of
Plasmodium falciparu, in malaria cases underscores the need for targeted interventions against this
species. The findings recommend targeted interventions focusing on high-risk groups, enhanced
healthcare access, and community engagements are crucial for effective malaria control in the Dale

Districts.

Key Words: malaria control, malaria prevalence, risk factor, Sidama Region, trend analysis
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CHAPTER ONE

INTRODUCTION
1.1 Background of the Study

Malaria is an infectious disease caused by parasites of the Plasmodium genus(Collins et al.,
2007; Talapko et al., 2019). It mostly spread to humans through the bites of infected female
Anopheles mosquitoes (Sato, 2021; Tuteja, 2007). The World Health Organization's [WHO]
statistical report shows it as a severe health problem for the human population globally. The
survey reveals that a child dies from malaria every two minutes, and more than 200 million new
cases occur each year(WHO, 2020a, 2020b). In 2022 alone, an estimated 249 million cases of
malaria were recorded globally, leading to almost 610,000 deaths(Mboussou et al., 2024). The
WHO African Region continues to carry a disproportionately large part of the global malaria
burden, accounting for around 94% of all malaria cases and 95% of malaria-related fatalities
globally(Monroe et al., 2022).

In addition to the loss of life, malaria also causes huge economic consequences internationally.
The expenditures connected with controlling this parasitic disease consume enormous resources
that may otherwise be used for economic development. For instance, in 2016 alone, nearly USD
2.7 billion was committed to worldwide malaria eradication efforts. This not only impedes
development successes but also reduces cultural resilience and generates economic crises,
particularly in less developed nations (WHO, 2020b; Talapko et al., 2019).

Furthermore, recent studies show that malaria is endemic in 76 countries throughout the world.
In response, several countries have launched control programs at various levels, achieving
considerable results by lowering total incidence and fatality rates (Mboussou et al., 2024;
Monroe et al., 2022; WHO, 2020b). Ethiopia, as one of these malaria-endemic country has
advanced one of the biggest and most sophisticated malaria control initiatives in Africa. This
effort is designed to aid the country’s Health Sector Development Plan (HSDP), the National
Strategic Plan (NSP), and the national child survival plan, with the purpose of lowering death
rates by two-thirds by 2015 (WHO, 2020b). The National Data Management Center for Health



(NDMC) reported in 2019 a surprising reduction in the malaria burden in Ethiopia (Sahile et al.,
2022).

However, despite these improvements, various studies have stressed the persistent public health
concern of malaria in Ethiopia at both national and subnational levels (WHO, 2023; Tessema et
al., 2023). For instance, retrospective studies done in northeastern Ethiopia from 2015 to 2020
found that malaria remains a severe problem and fluctuates between the years (Sahile et al.,
2022) . Similarly, studies done in southwestern Ethiopia between 2010 and 2015 demonstrated
stable and variable malaria transmission patterns (Misganaw et al., 2017). Another study focused
on the highland areas of Ethiopia from 2011 to 2016 indicated that malaria continues to be a
severe health problem, with incidence rates varying depending on seasonal and climatic
circumstances (Sahile et al., 2022). A systematic study and meta-analysis of malaria prevalence
among adults in Ethiopia, done from 2000 to 2016, showed malaria as a leading cause of illness
and mortality, causing substantial public health and economic challenges (Misganaw et al.,
2017). The varied and seasonal pattern of malaria transmission, the poor protective immunity of
the population, and the risk of infection and morbidity across all age groups are severe concerns
in Ethiopia (Gebretsadik et al., 2018).

Studies further reveal that malaria is present in over 75% of the country's land, with 68% of the
entire population at risk in Ethiopia. The condition accounts for around 12% of outpatient visits
and 10% of hospitalizations at health institutions, making it the biggest cause of morbidity
(Gebretsadik et al., 2018; Sahile et al., 2022; Tefera et al., 2020). The distribution of malaria
varies according to temperature, rainfall patterns, and altitude, with epidemics being widespread
in some highland or highland peripheral areas, especially at elevations of 1,000 to 2,000 meters
above sea level. Climate variables contributing to malaria transmission dynamics include
differences in temperature, precipitation, wind, and sunshine. These variables highlight the
complicated and persistent character of malaria in Ethiopia, underscoring the need for ongoing
efforts in prevention, control, and eradication methods (Adimasu et al., 2021; Mekonnen & Berhe,
2023).

Despite various initiatives and research addressing malaria in Ethiopia, considerable gaps
continue, particularly in the Sidama area (Hawaria & Kibret, 2023a). Geographically positioned



inside a tropical climate, the location generates an atmosphere suited to the spread of Anopheles
mosquitoes, the principal vectors of malaria. Socioeconomic circumstances greatly increase risk,
including obstacles such as restricted access to healthcare, inadequate infrastructure, and
difficulty in implementing efficient vector control strategies (Fikrie et al., 2021a; Hawaria & Kibret,
2023a). Additionally, the region's agricultural ecology, typified by extensive irrigation and land
use practices, provides breeding grounds for mosquitoes. Climate change impacts, notably
changes in temperature and precipitation patterns, compound the issue by changing the
distribution of both malaria parasites and their mosquito vectors. The continuous urbanization
and population movements within and into the area also contribute to the changing epidemiology
of malaria, perhaps introducing new genetic strains of the parasite and modifying the

immunological profile of the population (Fikrie et al., 2021).

Hence, there is a need for detailed investigations into the trends of malaria infection over the
years and the current prevalence of the disease in Sidama Region. Additionally, knowing the
status of knowledge about malaria and preventative behaviors, as well as identifying risk factors
for transmission, is vital. Therefore, this study intends to overcome these gaps by offering a
picture of malaria dynamics in Dale District, Sidama Region, and enabling more effective

intervention strategies.

1.2 Statement of the Problem

Despite numerous studies and intervention mechanisms aimed at eliminating malaria in Ethiopia,
particularly in the Sidama region, significant challenges persist due to gaps in understanding the
trends of malaria infection, prevalence rates, and factors influencing malaria transmission and
prevention practices. Local studies generally aggregate data at national or regional levels, hiding

unique tendencies in Sidama (Abate & Abatel, 2019; Fikrie et al., 2021a; Hawaria & Kibret, 2023a).

There is also inconsistent data on malaria prevalence, with some studies reporting high rates
(Mekonnen & Berhe, 2023) in particular locations while others report lower estimates, leading to
contradictions in background data(Gebretsadik et al., 2018). Furthermore, research on risk
factors gives varied results about their relevance. For example, whereas Gebremedhin et al.,
(2016) stress the importance of socio-economic position and environmental circumstances, other

research finds these aspects less influential (Abate & Abatel, 2019; Demelash et al., 2015; Fikrie et



al., 2021a). Inconsistencies also exist in understanding community attitudes towards malaria

prevention, with some research indicating great knowledge and others revealing major gaps.

The malaria issue in the Sidama region emerges across a spectrum of dimensions, influencing
health, mortality, the economy, social structures, education, and vector management. Health-
wise, the spike in malaria cases stresses local healthcare resources, raising the need for medical
services, particularly for vulnerable groups like children and pregnant women(Hawaria & Kibret,
2023). Malaria-induced mortality not only results in the loss of lives but also weakens social
structures and educational endeavors within communities. Economically, the disease exerts a toll
through treatment costs, productivity loss, and economic stagnation. The social implications
involve perpetuating cycles of poverty, limiting access to education and healthcare resources,
thereby hindering educational progress. Families dealing with malaria often face interruptions in
educational pursuits, contributing to a cycle of limited opportunities (Deressa et al., 2007; Tefera
et al., 2020). Additionally, the challenges in vector control, essential for malaria prevention,
present a significant economic burden, exacerbating the overall impact on public health and
economic development in the Sidama region (Fikrie et al., 2021b; Hawaria & Kibret, 2023b; Ibrahim
et al., 2023).

Recognizing these multi-faceted issues, the Ethiopian government and various concerned parties
have acknowledged the seriousness of the malaria problem in Sidama. Common methods
implemented were to incorporate vector control programs, such as insecticide-treated bed nets
and indoor residual spraying, and directed at minimizing mosquito-borne transmission. There is
also an emphasis on upgrading healthcare infrastructure to improve the diagnosis, treatment, and
surveillance of malaria cases (Hawaria & Kibret, 2023b). However, studies indicate that low
community awareness and education campaigns in local areas about malaria prevention
strategies and the importance of seeking timely medical care (Dabaro et al., 2023; Ibrahim et al.,
2023Db).

Despite the implementation of several interventions to prevent malaria in the Sidama region,
persistent challenges continue, and new steps may be necessary to address these concerns. The
consequences of not taking further steps might include the return of malaria cases, leading to
increasing morbidity and death rates. The danger of drug-resistant malaria strains and vector

resistance to insecticides may grow, and hindering treatment and control efforts (Hawaria &
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Kibret, 2023b). Failure to sustain access to antimalarial drugs and address core causes might
perpetuate economic losses and social disturbances within communities (Tefera et al., 2020). To
prevent these possible consequences, continual surveillance, study, and adaptive strategies are

required.

However, to the best knowledge of the researcher, there is a remarkable shortage of local studies
addressing the prevalence, trends, and related risk factors of malaria in the Dale districts in the
Sidama region. This scarcity of localized research presents a considerable challenge to the
creation of focused and context-specific malaria control measures. Recognizing the importance
of knowing the particular variables driving malaria sensitivity in the Dale district, this study

intends to fill the current gap by giving detailed insights into the local dynamics of the disease.

1.3 Research Questions

The study was guided by the following specific research questions:

i.  What have been the trends of malaria infection in the Dale districts over the past five
years (2018 - 2022)?
ii.  What is the current prevalence of malaria in the Dale districts?
iii.  What is the level of knowledge among the local population about malaria signs,
symptoms, and prevention methods?
iv.  What are the associated risk factors contributing to malaria transmission in the Dale

districts?
1.4. Objectives

1.4.1. General Objective

The general objective of this study was to assess the prevalence, trends and associated risk

factors of malaria infection in Dale districts in Sidama Region, Ethiopia.

1.4.2. Specific Objectives

The specific objectives of the current research were:

I. To analyze the trends of malaria infection in the Dale districts over the past five years
(2018 - 2022).



ii. To determine the current prevalence of malaria in the Dale districts.

ili.  To assess the level of knowledge among the local population about malaria signs,
symptoms, and prevention methods.

Iv. . To identify the associated risk factors contributing to malaria transmission in the Dale
districts

1.5 Significance of the Study

The significance of this study rests in its holistic strategy to thoroughly understand and treat the
complicated issue of malaria in the studied region. Firstly, by examining the trends of malaria
infection over the previous 5 years, the research may give useful insights on the temporal
patterns of the disease, enabling concerned bodies to identify periods of high risk. Secondly,
describing the current level of malaria prevalence gives a baseline for future comparisons,
facilitating the evaluation of continuing malaria control and preventive activities. Thirdly, the
assessment of knowledge about malaria and habits connected to the disease is vital for
developing focused educational efforts and producing a better-informed population that is
empowered to prevent and treat malaria. Lastly, the analysis of related risk factors for malaria
transmission not only enriches the communities understanding of the disease dynamics but also
gives actionable information for devising targeted treatments to minimize the incidence of
malaria in the studied region. This research, therefore, has the potential to inform evidence-based
public health measures, eventually leading to a decrease in malaria burden and an enhancement
of overall community well-being. Consequently, the conclusions of this study may be a
springboard for additional research projects, generating a cumulative body of information to

support national malaria control efforts.

1.6 Scope of the Study

The study focused on analyzing malaria trends, prevalence, knowledge levels, and associated
risk factors in the Dale districts of the Sidama region. Specifically, it aimed to provide insights
into the local dynamics of malaria infection to inform the development of targeted control
strategies. Geographically, the study covered five selected localities within the Dale districts
chosen for active case investigation, ensuring a representative sample of the region's diverse
conditions. For trend data, five years (2018-2022) of records from local health centers in the

district and Yirgalem hospital were analyzed. The study integrated data from active case
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investigations and health records to offer a comprehensive understanding of malaria in the area

and contribute to more effective public health interventions.

1.7 Limitation of the Study

As with any scientific study, the current research is not without limitations. These limitations
may affect the interpretation and generalizability of the findings. One limitation of the study is its
reliance on retrospective data, which might be vulnerable to reporting mistakes and biases.
Additionally, the study's focus on five selected localities within the Dale districts may limit the
broader applicability of the results to the entire region. The use of data from local health clinics
and Yirgalem hospital may create selection bias, as these institutions may not catch all cases of

malaria in the community.

1.8 Organization of the Study

This study was organized into five chapters. The first chapter deals with background of the
study, statement of the problem, objectives of the study, significance of the study, the
delimitations and limitations of the study. The second chapter presents a review of relevant and
related literatures. Chapter three focuses on research design and methodology including the
sources of data, the study population, sample size and sampling technique, procedures of data
collection, data gathering tools, and method of data analysis and ethical consideration. The fourth
chapter is about data analysis and interpretation and finally, chapter five presents about

summary, conclusions and recommendations of the study.



CHAPTER TWO

LITERATURE REVIEW

2.1 Overview of Malaria

Malaria is life-threatening illness caused by plasmodium species. Plasmodium species are
protozoan parasites responsible for malaria and belong to the Kingdom Protista, Phylum
Apicomplexa, Class Aconoidasida, Order Haemospororida, Family Plasmodiidae, and Genus
Plasmodium (Duszynski et al., 2020; Ogedengbe, 2015).Notable species within this genus
include Plasmodium falciparum, known for causing the most severe form of malaria;
Plasmodium vivax, which can remain dormant in the liver and cause relapses; Plasmodium
malariae, associated with chronic malaria and quartan fever cycles; Plasmodium ovale, similar to
P. vivax in its ability to remain dormant; and Plasmodium knowlesi, a species that infects both
macaques and humans, particularly in Southeast Asia. These species are recognized by their
genetic and physical traits, as well as their unique life cycle phases in vertebrate and invertebrate

hosts (WHO, 2023).

Female Anopheles mosquitoes serve as the major vectors for delivering the malaria parasites. It
is responsible for transmitting the illness, as they require a blood meal to grow their eggs (Khan
et al., n.d.). The genus Anopheles has multiple species, although not all of them are effective
vectors for spreading malaria. In Ethiopia, frequent Anopheles species that play key roles in
malaria transmission include Anopheles arabiensis, Anopheles funestus, and Anopheles
pharoensis (WHO, 2000).Anopheles arabiensis, member of the Anopheles gambiae complex, is
the major vector, recognized for its adaptability to varied conditions and resilience to pesticides
(Mboussou et al., 2024).. Anopheles funestus is another prominent vector, commonly located in
more permanent water bodies and is also a problem owing to its pesticide resistance. Anopheles
pharoensis, albeit less frequent, contributes to malaria transmission in select places, notably in
areas with extensive vegetation and water. These species' ranges and behaviors are impacted by
ecological conditions and human activities, making them major targets for malaria control efforts

in Ethiopia (Monroe et al., 2022).



2.2 Transmission of Malaria and its Life Cycle

Malaria is transmitted by the bites of infected female Anopheles mosquitoes. When mosquito
bites an infected person, it ingests blood carrying the sexual stage of the Plasmodium parasite.
Inside the mosquito, these parasites undergo growth, finally generating motile sporozoites (Khan
et al., n.d.). These sporozoites move to the mosquito's salivary glands, ready for the next blood
meal. During a subsequent bite, the mosquito injects the sporozoites into the human bloodstream
along with its saliva. Once in the human body, the sporozoites move to the liver, infect liver
cells, and mature into merozoites. These merozoites then infiltrate red blood cells, triggering
symptoms of malaria and commencing a cycle of proliferation and cell rupture. Mosquitoes
feeding on an infected person at this stage might pick up gametocytes, completing the

transmission cycle when they bite another human (Zambare et al., 2019).

The Plasmodium parasite has a complicated life cycle that involves both the female Anopheles
mosquito and human hosts. When an infected mosquito bites a human, it injects sporozoites into
the circulation. Sporozoites move to the liver, where they infect liver cells and grow, and thereby
producing liver-stage illness. After mature, the parasites are discharged into the circulation as
merozoites, which infect red blood cells, leading to the symptoms of malaria (Bray et al., 1982;

Matteelli et al., 1997).
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2.3 Pathophysiology of Malaria and Clinical Manifestation

Malaria's pathophysiology evolves through a succession of sophisticated phases involving the
Plasmodium parasites and the host's physiological responses. The process occurs when an
infected Anopheles mosquito delivers sporozoites into the human circulation following a bite.
These sporozoites migrate to the liver, where they infect hepatocytes, undergoing the
exoerythrocytic phase and converting into merozoites. Released into the circulation, merozoites
enter red blood cells, starting cycles of replication and cell rupture, which emerge as the hallmark

symptoms of malaria (Fujioka & Aikawa, 1999; Matteelli et al., 1997).

Malaria pathology typically emerges in the blood stage of the illness. During this phase, the
parasites infect red blood cells, leading to their death and the release of merozoites into the
bloodstream. This cyclical mechanism culminates in periodic fever episodes characteristic of
malaria (Eckhoft, 2011). The severity of the disease varies, with Plasmodium falciparum being
the most virulent species, often causing serious consequences such as cerebral malaria, organ
failure, and death. Virulence factors include the capacity of P. falciparum to stick to endothelial
cells in tiny blood vessels, resulting to microvascular sequestration and reduced blood flow.
Additionally, the parasite might trigger the generation of inflammatory cytokines, adding to the
systemic signs of the illness (Ogedengbe, 2015).

Malarial parasites display antigenic diversity, allowing them to escape the host immune response
and establish persistent infections (Eckhoff, 2011). Notably, Plasmodium falciparum-infected red
blood cells can stick to blood vessel walls, leading to sequestration and consequences such
cerebral malaria. The host's immune system develops a reaction, creating antibodies and
activating immune cells; yet, the malaria parasite deploys evasion techniques. As certain
parasites change into gametocytes in response to immunological pressure, mosquitoes that bite
an infected human complete the transmission cycle by swallowing gametocytes (Duszynski et

al., 2020; Ogedengbe, 2015).

Malaria manifests with distinct clinical symptoms Characterized by persistent fever, chills, and
sweats .malaria's cyclical rhythm adds to its distinctive symptoms. Severe instances, particularly

with Plasmodium falciparum, may entail complications such as cerebral malaria, defined by
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disorientation, convulsions, and coma. Enlargement of the spleen and liver, as well as stomach

pain, can also develop. (Malariology et al., 2017.; WHO, 2000).

2.4 Diagnosis and Treatment of Malaria

Diagnosing malaria entails a multidimensional approach, beginning with a thorough clinical
assessment that evaluates the patient's medical history and symptoms, particularly recent travel

to malaria-endemic areas and the pattern of fever onset (Malariology et al., 2017).

The gold standard for malaria diagnosis is the microscopic inspection of a blood smear, which
permits the identification of Plasmodium parasites, determination of the species, and evaluation
of parasitemia. Rapid diagnostic tests (RDTs) offer a rapid alternative by identifying malaria
antigens in the blood. Molecular approaches, such as polymerase chain reaction (PCR), give a
very sensitive and specific means of verifying and detecting Plasmodium DNA, even in
situations where parasitemia is low (WHO, 2000). Serological assays identifying antibodies
against malaria parasites are performed for epidemiological purposes but are not commonly used
for acute case diagnosis. The choice of diagnostic procedure depends on aspects including
resource availability, healthcare infrastructure, and the patient's characteristics. A swift and
correct diagnosis is crucial for prompt treatment and the prevention of serious consequences

(Marrelli & Brotto, 2016).

The treatment of malaria requires the use of antimalarial drugs, with the choice of therapy
dependent on criteria such as the type of Plasmodium causing the infection, the severity of the
sickness, and the geographic region of transmission. Artemisinin-based combination treatments
(ACTs) are commonly recommended as the first-line therapy for uncomplicated malaria, as they
are extremely effective and help battle drug resistance. For severe malaria cases, especially those
caused by Plasmodium falciparum, intravenous artesunate is frequently the preferred treatment
because of its quick effect (Zambare et al., 2019). Quinine and other antimalarials may also be
utilized in particular conditions (Jones et al., 2015). Additionally, supportive care, including the
management of problems such as anemia or respiratory distress, is a crucial aspect of therapy.
Early identification and timely commencement of suitable antimalarial medication are critical to

avoiding the development of severe illness and minimizing death. It's crucial to adjust treatment
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regimens based on regional medication resistance trends and specific patient characteristics to

enhance therapeutic results (Hrycyna et al., 2014).

2.5 Prevention and Control Mechanism

Key strategies include vector control through the use of insecticide-treated bed nets, indoor
residual spraying, and larval control measures to target mosquitoes that transmit the malaria
parasite (Mathanga et al., 2012; Moonen et al., 2010). Additionally, prompt diagnosis and
effective treatment of infected individuals are crucial to prevent the spread of the disease. Health
education and community engagement play essential roles in promoting awareness about malaria
prevention methods, encouraging early detection of symptoms, and fostering community
participation in control efforts (Chanda et al., 2013; Mlozi et al., 2015) . Research and
development of new tools, such as vaccines and antimalarial drugs, also contribute to enhancing
the overall effectiveness of malaria prevention and control programs. Coordinated efforts at
local, national, and international levels are essential to combat malaria comprehensively and

reduce its global burden.

2.6 Prevalence of Malaria

Malaria is a prevalent and important public health hazard, particularly in tropical and subtropical
portions of the world. The incidence of malaria varies across distinct nations and regions.
According to the World Health Organization (WHO), in 2019, there were an estimated 229
million cases of malaria globally, with the majority occurring in sub-Saharan Africa (Achan et
al., 2011; WHO, 2020b)Africa has the biggest burden of malaria, accounting for roughly 94% of
all cases and fatalities. Within Africa, states such as Nigeria, the Democratic Republic of Congo,
Mozambique, and Uganda have relatively high malaria prevalence rates (WHO, 2020b). These
nations contribute greatly to the global malaria burden. Outside of Africa, malaria is also
common in regions of Southeast Asia, the Eastern Mediterranean, and the Americas. Countries

like India, Indonesia, Pakistan, and Bangladesh have a large number of malaria cases.

The prevalence of malaria is affected by various factors, including climate, geography, socio-
economic situations, and the efficacy of malaria control strategies. Regions with warm
temperatures, high humidity, and ideal breeding locations for mosquitoes are likely to have

higher malaria transmission rates (Monroe et al., 2022).
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Efforts to control and prevent malaria have been underway for many years (WHO, 2020b.).
These include the provision of insecticide-treated bed nets, indoor residual spraying of
insecticides, prompt diagnosis and treatment of cases, and the development of malaria vaccines.
However, barriers such as drug resistance, pesticide resistance, and restricted access to healthcare
facilities continue to hinder efforts in malaria management. In recent years, there have been
substantial advances in decreasing the worldwide malaria burden. Between 2010 and 2019,
malaria incidences declined by 29% globally, whereas malaria-related mortality decreased by
60% (WHO, 2020b). However, the COVID-19 pandemic has created additional barriers to
malaria control efforts, probably leading to failures in some regions (Kant et al., 2021; Weiss et

al., 2021; Zawawi et al., 2020). .

Studies suggest that malaria is a severe public health problem in Ethiopia, with the nation
experiencing a high burden of the infection. According to the World Health Organization
(WHO), Ethiopia accounted for roughly 4% of worldwide malaria infections in 2019. It is among
the top 10 major causes of illness and death in children under the age of five and adults. Malaria
is endemic in 75% of the population; with transmission happening throughout the year in most
regions. The largest transmission rates are generally documented in lowland areas, particularly in
the western and southern portions of the nation (WHO, 2020). These regions give favorable
climatic conditions for mosquito development, such as heavy rainfall and warmth, which

contribute to the high incidence of the sickness.

The incidence of malaria varies from place to location based on temperature, rainfall patterns,
and altitude. The illness is largely seasonal, with varied transmission rates across different agro
ecologies, and frequently corresponds with the peak agricultural activity that would substantially
damage the socio-economic growth of the nation( T. G. Yhdego et al., 2022 ). The peak times of
malaria incidence occur between September and December following the main rainy seasons
(June—September) and from March to May during and after the little rainy seasons (February-
March).(moh). Limited access to healthcare services and poor diagnostic facilities contribute to
the burden of malaria in Ethiopia. Many afflicted groups, especially in rural locations, experience
difficulty in receiving early and adequate diagnosis and treatment (Deressa et al., 2 017). This

might result in delayed or poor treatment, resulting to increased morbidity and death.
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The predominant malaria-causing organism in Ethiopia is Plasmodium falciparum, which is
responsible for the majority of severe malaria cases and fatalities (WHO, 2020). However,
Plasmodium vivax is also prevalent in some regions, especially at higher altitudes accounting for
60% and 40% of cases, respectively. In 2009, 98% of malaria cases in Africa were assigned to
Plasmodium falciparum, while in other places, this figure was 65% . Furthermore, the global
proportion of malaria infections ascribed to Plasmodium vivax has declined from 8% (20.5
million cases) in 2000 to 2% (4.9 million cases) in 2021 (Monroe et al., 2022). This study
stresses the continuous difficulties of malaria control despite overall progress, stressing the

requirement for continual efforts to address the persistently high frequency of malaria cases.

In research done in Maygaba town, northwest Ethiopia, Plasmodium falciparum was widely
identified and became the leading species causing malaria (T. G. Yhdego et al., 2022). Another
investigation done in the Jimma Zone identified Plasmodium falciparum and Plasmodium vivax,
accounting for 66.4% and 33.6%, respectively (Daba et al., 2023). In accordance with this, the
research done in the Sidama region suggested that the common species of malaria in the region
are Plasmodium falciparum and Plasmodium vivax (Hawaria & Kibret, 2023b). similarly studies
done in Wondo Genet, Sidama Regional State, indicated that Plasmodium falciparum was the
prevalent species causing malaria (Abate & Abatel, 2019). Additionally, in irrigated communities
in the Endorheic Rift Valley Basin of Sidama Region, Plasmodium falciparum was the primary
source of malaria infection, followed by Plasmodium vivax. It is crucial to note that the
incidence and distribution of Plasmodium species may fluctuate over time and across various

places within Sidama region (Hawaria & Kibret, 2023a).

The Ethiopian government, in partnership with foreign partners and organizations, has been
adopting several initiatives to control and prevent malaria. These include the distribution of
insecticide-treated bed nets, indoor residual spraying, and the availability of effective
antimalarial medications (WHO, 2020b). Additionally, community-based interventions, such as
community health workers providing diagnosis and treatment at the community level, have been

established to enhance access to malaria treatments (Deress et al., 2019).

The primary vector control efforts conducted in Ethiopia are indoor residual spraying (IRS),
long-lasting insecticidal nets (LLINs) and larval source reduction (LSM). The country has

succeeded in scaling up vector control operations in all malarious zones since 2005. For
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example, almost 90 million LLINs have been supplied to families between 2006 and 2017, and
the spraying of more than 85% of the units planned for IRS has been achieved. Implementation
of suitable vector control measures will continue for the fulfillment of the national goals.(moh).
Ethiopia has made tremendous progress in lowering malaria-related morbidity and death.
Between 2010 and 2019, the number of malaria cases declined by 39%, and malaria-related
fatalities were reduced by 67% (WHO, 2020b). This achievement can be attributed to the scale-
up of malaria control programs and better access to healthcare services. However, sustaining
these advances and substantially decreasing the burden of malaria in Ethiopia needs continuous
investment in prevention, diagnostic, and treatment techniques. It is also crucial to address the
underlying socioeconomic and environmental drivers of malaria, such as poverty, poor housing,
and restricted access to clean water and sanitation (T. G. Yhdego et al., 2022). Accurate
identification and quick treatment of malaria patients are key measures in the battle against the
illness. This needs better diagnosis of malaria cases using microscopy or multispecies RDTs and
delivering fast and effective malaria case management at all health institutions throughout the

nation (Mulugeta et al., 2022).

2.7 Risk Factors Associated with Malaria

2.7.1 Mosquito Habitat

The risk factors for mosquito habitat and malaria transmission are complicated and multifaceted.
The abundance and closeness of malaria mosquitoes' aquatic habitats, the presence of big farmed
animals, the type of homes, the usage of anti-mosquito measures in the house, and the number of

occupants are all risk factors for malaria transmission (Mehari et al., 2021.; Zewude et al., 2022).

There are conflicting study findings on malaria transmission linked to mosquito habitat in
Ethiopia. According to several studies, those who live near stagnant water are more likely to
become infected with the malaria parasite (AOR = 16.191, 95% CI: 9.137, 28.692) than those
who reside elsewhere (Molla et al., 2021a). According to certain research, malaria is a severe
public health and economic concern in Ethiopia, affecting 75% of the terrain regions below 2000
meters above sea level (Daba et al., 2023; Yhdego et al., 2022). Other studies indicate that
malaria transmission is unstable and seasonal, with periodic, focused, and even large-scale

outbreaks. According to studies, new dam building in Africa exacerbates malaria transmission
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because Anopheles mosquitoes thrive in bodies of water (Kibret et al., 2021). Another study
discovered that the yearly malaria case rate among those living within 1 kilometer of the Koka
Reservoir in Ethiopia was 2.9 times higher than those living between 1 and 2 km from it, and
19.9 times higher than those living 5 to 9 km away. Another study done in the Ziquala district of
northeast Ethiopia discovered that residing near a water feature, such as a river or stream, might

be a significant risk factor for malaria infection (Kibret et al., 2017).

2.7.3 Lack of Vector Control

Vector control is the primary method for preventing and reducing malaria transmission.
However, a lack of vector management poses a considerable danger for malaria transmission.
Ecological changes in soil, sunshine cover, plant type, water pocket formation, and water
temperature all have an impact on mosquito breeding conditions and can increase the risk of
malaria transmission. Inadequate use of insecticide-treated bed nets (ITNs), indoor residual
spraying (IRS), and larval control techniques are all risk factors for poor vector control and
malaria transmission (Fuseini et al., 2019.; Musoke et al., 2023).. ITNs and IRS are extremely
successful in preventing infection and limiting disease spread. However, growing pesticide
resistance among Anopheles mosquitos jeopardizes worldwide malaria control efforts (Sun et al.,

2023).

One of the most significant risk factors for malaria trans