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Abstract 

Recently malaria associated deaths and illness are decreasing in most malaria endemic areas of 

the world. The current study was undertaken to assess the status of malaria prevalence in one of 

malaria endemic areas of Ethiopia. Accordingly, a ten years (2007 to 2016) malaria cases report 

was obtained from Asendabo health center, Jimma zone, Southwest Ethiopia. In addition data on 

awareness of the community towards the disease transmission and prevention strategies were 

collected using questionnaire. Data of 65,802 febrile patients diagnosed and treated in the health 

center were included in the study. About 13, 595 of them were found malaria positive, showing 

an aggregate ten years malaria prevalence of 20.68% (95% CI, 20.37 to 20.99) was obtained. A 

year with highest prevalence (34.86) was 2010, while the lowest was 2015/16 (0.62%). The two 

Plasmodium species were accountable for malaria infections in the study area. About 52.13% 

(n=7087) of malaria cases were infected with Plasmodium falciparum, 44.2% were due to P. 

vivax and the remaining 7.7% were due to mixed (P. falciparum and P. vivax) infection. Dry 

season (from September to February)) was found malaria peak season in the study area. Number of 

malaria diagnosed patients in the area (46.5%, n=6336) were significantly higher (P=0.023) than other 

seasons. Demographic characteristics of the participants such as age, sex (being male) and 

educational status showed positive association with infection with malaria at least once in life 

time. The three major malaria prevention and control strategies such as utilization of bed net 

(with a coverage of 92.96%, 357/384), indoor residual spraying (mainly by government) and 

combination therapy (provided by health professionals at health facilities and health extension 

workers) widely undertaking in the study area. Thus, the current study is supporting evidence for 

the fact that the declining pattern of malaria prevalence in one of malaria endemic areas Ethiopia. 

 

Key words: malaria, prevalence, prevention, P. falciparum, P. vivax, seasonal variatio
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1. Introduction 

1.1 Background 

Malaria is one of the most common infectious diseases and an enormous public health problem. 

The disease is caused by protozoan parasites of the genus Plasmodium. Five species of the 

plasmodium parasite can infect humans; the most serious forms of the disease are caused by 

Plasmodium falciparum. Malaria caused by Plasmodium vivax, Plasmodium ovale and 

Plasmodium malariae causes milder disease in humans that is not generally fatal. A fifth species, 

Plasmodium knowlesi, causes malaria in macaques but can also infect humans (Brown, 2011). 

This group of human-pathogenic Plasmodium species is usually referred to as malaria parasites. 

Usually, people get malaria by being bitten by an infected female Anopheles mosquito. When a 

mosquito bites an infected person, a small amount of blood is taken, which contains microscopic 

malaria parasites. About one week later, when the mosquito takes its next blood meal, these 

parasites mix with the mosquito's saliva and are injected into the person being bitten. The 

parasites multiply within red blood cells, causing symptoms that include symptoms of anemia 

(light-headedness, shortness of breath, tachycardia, etc.), as well as other general symptoms such 

as fever, chills, nausea, flu-like illness, and, in severe cases, coma, and death(Novikov, 2016). 

Malaria transmission can be reduced by preventing mosquito bites with mosquito nets and insect 

repellents, or by mosquito control measures such as spraying insecticides inside houses and 

draining standing water where mosquitoes lay their eggs (WHO, 2010). Work has been done on 

malaria vaccines with limited success and more exotic controls, such as genetic manipulation of 

mosquitoes to make them resistant to the parasite have also been considered (Yoshida et al., 

2007). 

The number of malaria cases globally fell from an estimated 262 million in 2000 (range: 205–

316 million), to 214 million in 2015 (range: 149–303 million), a decline of 18%. Most cases in 

2015 are estimated to have occurred in the WHO African Region (88%), followed by the WHO 

South-East Asia Region (10%) and the WHO Eastern Mediterranean Region (2%).The number 

of malaria deaths globally fell from an estimated 839 000 in 2000 (range: 653 000–1.1 million), 

to 438 000 in 2015 (range: 236 000–635 000), a decline of 48%. Most deaths in 2015 were in the 

WHO African Region (90%), followed by the WHO South-East Asia Region (7%) and the WHO 

http://psychology.wikia.com/wiki/Public_health
http://psychology.wikia.com/wiki/Protozoan?action=edit&redlink=1
http://psychology.wikia.com/wiki/Parasite
http://psychology.wikia.com/wiki/Genus
http://psychology.wikia.com/wiki/Anopheles?action=edit&redlink=1
http://psychology.wikia.com/wiki/Red_blood_cell
http://psychology.wikia.com/wiki/Anemia
http://psychology.wikia.com/wiki/Tachycardia
http://psychology.wikia.com/wiki/Fever
http://psychology.wikia.com/wiki/Chills?action=edit&redlink=1
http://psychology.wikia.com/wiki/Nausea
http://psychology.wikia.com/wiki/Influenza
http://psychology.wikia.com/wiki/Coma
http://psychology.wikia.com/wiki/Insecticide
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Eastern Mediterranean Region (2%). The malaria mortality rate, which takes into account 

population growth, is estimated to have decreased by 60% globally between 2000 and 2015. The 

number of malaria deaths in children aged under 5 years is estimated to have decreased from 723 

000 globally in 2000 (range: 563 000–948 000) to 306 000 in 2015 (range: 219 000–421 000). 

The bulk of this decrease occurred in the WHO African Region, where the estimated number of 

deaths fell from 694 000 in 2000 (range: 569 000–901 000) to 292 000 in 2015 (range: 212 000–

384 000). As a result, malaria is no longer the leading cause of death among children in sub-

Saharan Africa. The proportion of children infected with malaria parasites has halved in endemic 

areas of Africa since 2000. Infection prevalence among children aged 2–10 years is estimated to 

have declined from 33% in 2000 (uncertainty interval [UI]: 31–35%) to 16% in 2015 (UI: 14–

19%), with three quarters of this change occurring after 2005(WHO, 2015). 

Ethiopia‘s fight against malaria started more than half a century ago. Initially malaria control 

began as pilot control project in the 1950‘s and then it was launched as a national eradication 

campaign in the 60‘s followed by a control strategy in the 70‘s. The effort has seen alternating 

periods of success and failures. In 1976 the vertical organization known as the National 

Organization for the Control of malaria and other Vector-borne Diseases (NOCMVD) evolved 

from the Malaria Eradication Service (MES). The early 21st century fight in Ethiopia was guided 

by the Abuja (Nigeria) declaration. The current operational plan of Ethiopia, also known as ―the 

President‘s Malaria Initiative (PMI) is focus on scaling up the United States Government‘s 

malaria prevention and treatment interventions in high-burden countries in sub-Saharan Africa‖. 

The PMI has a regional focus with priority to the most populous and malaria-prone regions 

including Oromiya (Adugna, 2011). 

Many researches was done throughout the world including Ethiopia on different titles about 

malaria disease, its way of transmission, how to prevent it, how to control and the different years 

trends of malaria. In Ethiopia theses researches focus in different areas mainly where malaria 

disease is endemic including Asendabo too. But whatever different title‘s researches were done 

in Asendabo town and around and changes were seen in the area in relation to malaria in general, 

there is no research result shows the past ten years cases and the current status of malaria in 

Asendabo health center and in the district too. That‘s why this research was done on the title of 

―The status of malaria cases in Asendabo town and in general in the health center of Asendabo.‖  
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which are focus on the past ten years (2007 to 2016) and the current year (2017) status of malaria 

cases.     

1.2 statement of the problem 

Malaria is one of the major public health problems of underdeveloped countries. A decade ago 

mortality and morbidity associated with malaria was 1-3 million and 300-500million, 

respectively (Snow et al., 2005). But recently, due to strong commitment of the concerned bodies 

in designing and implementing effective interventional strategies, the burden drastically reduced, 

mainly in sub-Saharan Africa (WHO, 2015). Major prevention and control strategies are use of 

insecticide treated bed net,IRS, and early diagnosis and patient treatment with combination 

therapy.  

In Ethiopia about three fourth of the country‘s land are malarias and more than 68% of 

population at risk of malaria. The burden was confined to low lands, <2000meter above sea 

level, but expansion to high lands or malaria free area is also observed (Ayele et al.,2012). To 

overcome the burden, the country set a goal of eradicating malaria in 2020. Accordingly a 

declining of malaria associated illness and death is achieved in some malaria endemic areas. 

Thus, the current study was designed to assess the current prevalence of malaria in one of 

malaria endemic areas.   
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1.3. Objectives of the study 

1.3.1 General Objective 

 To evaluate the status of malaria prevalence over the past ten years in one of malaria 

endemic area, Asendabo district, of Ethiopia. 

1.3.2 Specific Objectives 

 To assess the trend of malaria prevalence in Asendabo district for the past ten years, 

 To compare the past ten years data of malaria cases with respect to age and sex at 

Asendabo health center, 

 To describe the current prevalence of malaria infection in Asendabo district. 

 To list the different mechanisms those apply in controlling of malaria infection in 

Asendabo district. 
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2. Literature Review 

2.1 Malaria 

Malaria, which is a life threatening mosquito-borne infectious disease, poses a risk to 

approximately 3.3 billion people or approximately half of the world‘s population (Brian, 2012). 

Most malaria cases occur in Sub-Saharan Africa (Dasgupta et al., 2012). Asia, Latin America, 

and to a lesser extent the Middle East and parts of Europe are also affected. In 2010, malaria was 

present in 106 countries and territories; there were 216 million estimated cases of malaria and 

nearly 0.7 million deaths – mostly among children living in Africa (QCIL, 2011). In addition to its 

health toll, malaria places a heavy economic burden on many endemic countries. It has been 

estimated that malaria can decrease Gross Domestic Product (GDP) by as much as 1.3% in 

countries with high disease rates (Brian, 2012). 

Malaria affects the health and wealth of nations and individuals alike. In Africa today, malaria is 

understood to be both a disease of poverty and a cause of poverty. Malaria has significant 

measurable direct and indirect costs, and has been shown to be a major constraint to economic 

development. For developing economies this has meant that the gap in prosperity between 

countries with malaria and countries without malaria has become wider every single year. 

Annual economic growth in countries with high malaria transmission has historically been lower 

than in countries without malaria. Economists believe that malaria is responsible for a ‗growth 

penalty‘ of up to 1.3% per year in some African countries (Shah, 2010). When compounded over 

the years, this penalty leads to substantial differences in GDP between countries with and 

without malaria and severely restrains the economic growth of the entire region. The direct costs 

of malaria include a combination of personal and public expenditures on both prevention and 

treatment of the disease. Personal expenditures include individual or family spending on ITNs, 

doctors‘ fees, antimalarial drugs, transport to health facilities, support for the patient and 

sometimes an accompanying family member during hospital stays. Public expenditures include 

spending by government on maintaining health facilities and health care infrastructure, publicly 

managed vector control, education and research. In some countries with a heavy malaria burden, 

the disease may account for as much as 40% of public health expenditure, 30% to 50% of 

inpatient admissions, and up to 50% of outpatient visits (RBM, 1998). 
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The indirect costs of malaria include lost productivity or income associated with illness or death. 

This might be expressed as the cost of lost workdays or absenteeism from formal employment 

and the value of unpaid work done in the home by both men and women. In the case of death, the 

indirect cost includes the discounted future lifetime earnings of those who die. Malaria has a 

greater impact on Africa's human resources than simple lost earnings. Although difficult to 

express in dollar terms, another indirect cost of malaria is the human pain and suffering caused 

by the disease. Malaria also hampers children's schooling and social development through both 

absenteeism and permanent neurological and other damage associated with severe episodes of 

the disease. The simple presence of malaria in a community or country also hampers individual 

and national prosperity due to its influence on social and economic decisions. The risk of 

contracting malaria in endemic areas can deter investment, both internal and external, and affect 

individual and household decision making in many ways that have a negative impact on 

economic productivity and growth (RBM, 1998). 

Young children, pregnant women, people who are immune suppressed and elderly travelers are 

particularly at risk of severe disease. Malaria, particularly P. falciparum, in non-immune 

pregnant travelers increases the risk of maternal death, miscarriage, stillbirth and neonatal death 

(WHO, 2017).The development and spread of drug-resistant strains of malaria parasites is one of 

the greatest challenges to malaria control today. Although there is currently an increase in 

attention and resources aimed at malaria (Peter, 2001). 

Malaria remains a leading cause of morbidity and mortality world-wide, especially in pregnant 

women and children, and particularly in tropical Africa, where at least 90% of the malaria deaths 

occur. Yet malaria is a curable disease and not an inevitable burden. Effective medicines and 

preventive measures are available. However, these effective and relatively inexpensive 

interventions reach only a small proportion of the populations in need, mainly because of 

insufficient financial resources. A smaller proportion of people in Africa live in areas of seasonal 

and less predictable transmission due to lower temperatures or rainfall in highland or desert 

fringe areas. Populations in these areas generally have lower levels of immunity and all age 

groups are vulnerable to highly seasonal transmission and epidemics. Such epidemics vary in 

their magnitude dependent on the situation and the causes. During the period 1997-2002, 

epidemics have been reported from Angola, Botswana, Burundi, Chad, Ethiopia, Kenya, Mali, 
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Mauritania, Mozambique, Niger, Rwanda, Senegal, Somalia, South Africa, Sudan, Swaziland, 

Uganda, Zambia, and Zimbabwe. Noticeable in rural areas where malaria strikes at the time of 

the year when there is greatest need for agricultural work. Furthermore, the disease is a common 

cause of school absenteeism, reaching as high as 28% in some areas. The worsening problems of 

resistance 10 in many parts of the world and the limited number of antimalarial medicines 

available have led to increasing difficulties in developing antimalarial treatment policies and the 

provision of prompt and effective treatment to all in need. There is a considerable amount of 

evidence demonstrating the relationship between increased resistance to first-line antimalarial 

therapy and increased morbidity and mortality. Drug resistance has also been implicated in the 

increasing frequency and severity of epidemics. A major constraint in reducing the burden of 

malaria is the lack of capacity at all levels of the health system to prevent and control the disease 

effectively (WHO, 2005) 

2.2 Malaria parasite 

Malaria parasites are micro-organisms that belong to the genus Plasmodium. There are more than 

100 species of Plasmodium, which can infect many animal species such as reptile‘s birds, and 

various mammals. Four species of Plasmodium have long been recognized to infect humans in 

nature. In addition there is one species that naturally infect macaques which has recently been 

recognized to be a cause of zoonotic malaria in humans (John, 2012). 

Plasmodium falciparum in some areas of the world is closely linked to the presence of vectors 

and to favorable conditions for their developmental cycle. In endemic areas like Cameroon, 

malaria transmission is permanently and intense. P. falciparum, the pathogen most widespread 

human malaria, is becoming increasingly resistant to antimalarial drugs deal. This requires extra 

effort and continuous search for new drugs, especially with new modes of action (Muregi et al., 

2003). 

P. vivax is most widely distributed in the temperate, sub tropics and some parts of the tropics. 

Unlike the other species, it is more common and well adapted to the temperate region than in 

tropics. P. ovale is found mostly in Africa (especially West Africa) and the island of the western 

pacific. It is biologically and morphologically very similar to P. vivax. However, differently from 

P. vivax, it can infect individuals who are negative for the Duffy blood group, which is the case 
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for many residents of sub-Saharan Africa. This explains the greater prevalence of P. ovale (rather 

than P. vivax) in most of Africa (Lucy et al., 2014). 

P. malariae is the one of the least studied of the five species that infects humans, in part because 

of its low prevalence and milder clinical manifestations compared to the other species. It is 

widespread throughout sub-Saharan Africa, much of Southeast Asia, Indonesia, on many of the 

islands of the western Pacific and in areas of the Amazon Basin of South America (Scientists 

against Malaria, 2017). 

P. knowlesi is found throughout Southern Asia as a natural pathogen of long-tailed and pigtailed 

macaques. It has recently been shown to be a significant cause of zoonotic malaria in that region, 

particularly in Malaysia. P. knowlesi has a 24 –hour replication cycle and so can rapidly progress 

from an uncomplicated to a severe infection (John, 2012). 

Malaria is a life-threatening disease caused by parasites that are transmitted to people through the 

bites of infected female Anopheles mosquitoes. Malaria is caused by Plasmodium parasites. The 

parasites are spread to people through the bites of infected female Anopheles mosquitoes, called 

"malaria vectors." There are 5 parasite species that cause malaria in humans, and 2 of these 

species; P. falciparum and P. vivax, pose the greatest threat. Malaria is an acute febrile illness. In 

a non-immune individual, symptoms usually appear 10–15 days after the infective mosquito bite. 

The first symptoms such as fever, headache, and chills– may be mild and difficult to recognize as 

malaria. If not treated within 24 hours, P. falciparum malaria can progress to severe illness, often 

leading to death (WHO, 2017). 

2.3 Malaria pathology 

The most severe form is caused by P. falciparum; variable clinical features include fever, chills, 

headache, muscular aching and weakness, vomiting, cough, diarrhea and abdominal pain. Other 

symptoms related to organ failure may supervene, such as acute renal failure, pulmonary edema, 

generalized convulsions, circulatory collapse, followed by coma and death. The initial 

symptoms, which may be mild, may not be easy to recognize as being due to malaria. Malaria is 

a common and life-threatening disease in many tropical and subtropical areas; these are visited 

by more than 125 million international travelers every year (WHO, 2017). 
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Only female mosquitoes feed on blood, thus males do not transmit the disease. The females of 

the Anopheles genus of mosquito prefer to feed at night. They usually start searching for a meal 

at dusk, and will continue throughout the night until taking a meal. Malaria parasites can also be 

transmitted by blood transfusions, although this is rare (Marcucci et al., 2004). 

Malaria in humans develops via two phases: an exoerythrocytic and an erythrocytic phase. The 

exoerythrocytic phase involves infection of the hepatic system, or liver, whereas the erythrocytic 

phase involves infection of the erythrocytes, or red blood cells. When an infected mosquito 

pierces a person's skin to take a blood meal, sporozoites in the mosquito's saliva enter the 

bloodstream and migrate to the liver. Within 30 minutes of being introduced into the human host, 

the sporozoites infect hepatocytes, multiplying asexually and asymptomatically for a period of 

6–15 days. Once in the liver, these organisms differentiate to yield thousands of merozoites, 

which, following rupture of their host cells, escape into the blood and infect red blood cells, thus 

beginning the erythrocytic stage of the life cycle (Bledsoe, 2005). The parasite escapes from the 

liver undetected by wrapping itself in the cell membrane of the infected host liver cell (Sturm et 

al., 2006). 

Within the red blood cells, the parasites multiply further, again asexually, periodically breaking 

out of their hosts to invade fresh red blood cells. Several such amplification cycles occur. Thus, 

classical descriptions of waves of fever arise from simultaneous waves of merozoites escaping 

and infecting red blood cells.  Some P. vivax and P. ovale sporozoites do not immediately 

develop into exoerythrocytic-phase merozoites, but instead produce hypnozoites that remain 

dormant for periods ranging from several months (6–12 months is typical) to as long as three 

years. After a period of dormancy, they reactivate and produce merozoites. Hypnozoites are 

responsible for long incubation and late relapses in these two species of malaria (Cogswell, 

1992). 

The parasite is relatively protected from attack by the body's immune system because for most of 

its human life cycle it resides within the liver and blood cells and is relatively invisible to 

immune surveillance. However, circulating infected blood cells are destroyed in the spleen. To 

avoid this fate, the P. falciparum parasite displays adhesive proteins on the surface of the 

infected blood cells, causing the blood cells to stick to the walls of small blood vessels, thereby 

sequestering the parasite from passage through the general circulation and the spleen (Chen et 

http://psychology.wikia.com/wiki/Blood_transfusion
http://psychology.wikia.com/wiki/Sporozoite?action=edit&redlink=1
http://psychology.wikia.com/wiki/Liver
http://psychology.wikia.com/wiki/Hepatocyte?action=edit&redlink=1
http://psychology.wikia.com/wiki/Merozoite?action=edit&redlink=1
http://psychology.wikia.com/wiki/Red_blood_cell
http://psychology.wikia.com/wiki/Immune_system
http://psychology.wikia.com/wiki/Spleen
http://psychology.wikia.com/wiki/Protein
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al., 2000). This "stickiness" is the main factor giving rise to hemorrhagic complications of 

malaria. High endothelial venules (the smallest branches of the circulatory system) can be 

blocked by the attachment of masses of these infected red blood cells. The blockage of these 

vessels causes symptoms such as in placental and cerebral malaria. In cerebral malaria the 

sequestrated red blood cells can breach the blood brain barrier possibly leading to coma (Adams 

et al., 2002). 

In the world, about 100 countries in malaria endemic areas, half in sub-Saharan Africa, 2.4 

billion at risk, 300 to 500 million cases each year, 1.0 to 2.7 million deaths in children(Sullivan 

and Johns Hopkins University, 2006). Malaria constitutes 25% of child mortality in Africa.90% 

of all malaria mortality is in under children under 5. Low birth weight, preterm delivery, cerebral 

malaria, and severe malarial anemia are major causes of mortality (David, 2006). According to 

figures provided by the World Health Organization, 36% of the global population live in areas 

where there is risk of malaria transmission, 7% reside in areas where malaria has never been 

under meaningful control, and 29% live in areas where malaria was once transmitted at low 

levels or not at all, but where significant transmission has been re-established (Peter, 2001). 

Symptoms of malaria include fever, shivering, arthralgia (joint pain), vomiting, anemia (caused 

by hemolysis), hemoglobinuria, retinal damage and convulsions (Beare et al.,2006). The classic 

symptom of malaria is cyclical occurrence of sudden coldness followed by rigor and then fever 

and sweating lasting four to six hours, occurring every two days in P. vivax and P. ovale 

infections, while every three for P. malariae. P. falciparum can have recurrent fever every 36–48 

hours or a less pronounced and almost continuous fever. For reasons that are poorly understood, 

but that may be related to high intracranial pressure, children with malaria frequently exhibit 

abnormal posturing, a sign indicating severe brain damage (Idro et al., 2005). 

 

2.4 Diagnosis 

Since Charles Laveran first visualized the malaria parasite in blood in 1880, the mainstay of 

malaria diagnosis has been the microscopic examination of blood (Sutherland and Hallett, 2009). 

Fever and septic shock are commonly misdiagnosed as severe malaria in Africa, leading to a 

failure to treat other life-threatening illnesses. In malaria-endemic areas, parasitemia does not 

ensure a diagnosis of severe malaria because parasitemia can be incidental to other concurrent 

http://psychology.wikia.com/wiki/Hemorrhage
http://psychology.wikia.com/wiki/High_endothelial_venules?action=edit&redlink=1
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http://psychology.wikia.com/wiki/Anemia
http://psychology.wikia.com/wiki/Hemolysis?action=edit&redlink=1
http://psychology.wikia.com/wiki/Hemoglobinuria?action=edit&redlink=1
http://psychology.wikia.com/wiki/Retinopathy
http://psychology.wikia.com/wiki/Convulsion
http://psychology.wikia.com/wiki/Rigor_(medicine)?action=edit&redlink=1
http://psychology.wikia.com/wiki/Intracranial_pressure
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disease. Recent investigations suggest that malarial retinopathy is better (collective sensitivity of 

95% and specificity of 90%) than any other clinical or laboratory feature in distinguishing 

malarial from non-malarial coma (Beare et al., 2006). Although blood is the sample most 

frequently used to make a diagnosis, both saliva and urine have been investigated as alternative, 

less invasive specimens (Sutherland and Hallett, 2009). 

Areas that cannot afford even simple laboratory diagnostic tests often use only a history of 

subjective fever as the indication to treat for malaria. Using Giemsa-stained blood smears from 

children in Malawi, one study showed that unnecessary treatment for malaria was significantly 

decreased when clinical predictors (rectal temperature, nail bed pallor, and splenomegaly) were 

used as treatment indications, rather than the current national policy of using only a history of 

subjective fevers (sensitivity increased from 21% to 41%) (Redd et al., 2006). 

2.5 Prevention and control 

In terms of knowledge about transmission, symptoms, and prevention of malaria, according to 

the 2008 NMIS, 85.2% of women aged 15-49 years reported mosquito bites as the cause of 

malaria and 71.1% recognized fever as a symptom. Mosquito nets were the most commonly cited 

prevention method among this population at 81.3%. An ITN was the second most commonly 

cited prevention method, followed by ―keep the house surroundings clean‖ and ―cut the grass 

around the house.‖ Taking preventive medication was the sixth most commonly cited method by 

approximately 10% of women. For all of the prevention methods, urban women were more 

knowledgeable than rural women, and were also more likely to have heard or seen a malaria 

message (80.7%) than rural women (70.8%). All of the women respondents, however, reported a 

government hospital or clinic as the source of messages about malaria (69.9%). Radio and 

television was the second and third most common sources of messages. Less than 5% of 

respondents reported peer educators or community health workers (CHWs) as the source of 

messages about malaria (Michelle et al., 2010). 

Vector control remains the most generally effective measures to prevent malaria transmission, 

and as such it is one of the four basic technical elements of the Global Malaria Control Strategy 

(GMCS). There are basically two kinds of mosquito vector control. Those directed against the 

adult and those against the aquatic stages. As a process for managing vector populations to 

reduce or interrupt transmission of disease, WHO recommends integrated vector management 

http://psychology.wikia.com/wiki/Retinopathy
http://psychology.wikia.com/wiki/Coma
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(IVM). IVM is a systematic approach to planning and implementing disease vector control in an 

inter-sectoral context. It entails the use of a range of interventions of proven efficacy, separately 

or in combination for the implementation of locally cost-effective control (WHO, 2005). 

There is currently no vaccine that will prevent malaria, but this is an active field of research. 

Vaccines for malaria are under development, with no completely effective vaccine yet available. 

The first promising studies demonstrating the potential for a malaria vaccine were performed in 

1967 by immunizing mice with live, radiation-attenuated sporozoites, providing protection to 

about 60% of the mice upon subsequent injection with normal, viable sporozoites (Nussenzweig 

et al, 1967).  Since the 1970s, there has been a considerable effort to develop similar vaccination 

strategies within humans. It was determined that an individual can be protected from a P. 

falciparum infection if they receive over 1000 bites from infected, irradiated mosquitoes 

(Hoffman et al, 2002). 

Efforts to eradicate malaria by eliminating mosquitoes have been successful in some areas. 

Malaria was once common in the United States and southern Europe, but vector control 

programs, in conjunction with the monitoring and treatment of infected humans eliminated it 

from affluent regions. In some areas, the draining of wetland breeding grounds and better 

sanitation were adequate. Malaria was eliminated from the northern parts of the USA in the early 

twentieth century by such methods, and the use of the pesticide DDT eliminated it from the 

South by 1951(CDC, 2004). 

Before DDT, malaria was successfully eradicated or controlled also in several tropical areas by 

removing or poisoning the breeding grounds of the mosquitoes or the aquatic habitats of the 

larva stages, for example by filling or applying oil to places with standing water. These methods 

have seen little application in Africa for more than half a century (Killeen et al, 2002). 

The World Health Organization (WHO) currently advises the use of 12 different insecticides in 

IRS operations. These include DDT and a series of alternative insecticides (such as the 

pyrethroids permethrin and deltamethrin) to both combat malaria in areas where mosquitoes are 

DDT-resistant, and to slow the evolution of resistance (WHO, 2006). 

The main Parasite Control methods are: Vector control & Sanitation, Vaccines? and 

Chemotherapy Protective (prophylaxis) Curative Prevention of transmission (David, 2006). 
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http://psychology.wikia.com/wiki/Vaccination
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http://psychology.wikia.com/wiki/United_States
http://psychology.wikia.com/wiki/Europe
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Vector control is the main way to prevent and reduce malaria transmission. If coverage of vector 

control interventions within a specific area is high enough, then a measure of protection will be 

conferred across the community.  World health organization recommends protection for all 

people at risk of malaria with effective malaria vector control. Two forms of vector control – 

insecticide-treated mosquito nets and indoor residual spraying – are effective in a wide range of 

circumstances (WHO, 2017). 

Insecticide-treated bed nets are nets dipped in a pyrethroid insecticide solution. This treatment 

creates a physical barrier, or a ―halo,‖ around the net, repelling or killing the mosquitoes. Each 

ITN can last up to 12 months before needing to be re-treated with insecticide. Long-lasting 

insecticide treated nets (LLITNs) are increasingly popular, as they last longer than traditional 

ITNs, repelling mosquitoes for up to four years. With LLITNs, the insecticide is woven into the 

fabric of the nets, causing it to self-replenish with each wash, by bringing the insecticide to the  

surface of the net. Mosquitoes that carry malaria are most active at night and in the early 

morning; bed nets are particularly vital during these times. Studies show that sleeping under a 

bed net can reduce child mortality from malaria by as much as 20%. The repellent in the nets can 

also reduce the number of mosquitoes in the surrounding area. When 80% of households use bed 

nets in a community, studies suggest that mortality from malaria for those living within 300 

meters is significantly reduce. Ethiopia has produced tremendous results in its fight against 

malaria. The country‘s national malaria control program conducted mass distributions of LLITNs 

in 2005and 2006. By the end of 2007, 20 million LLITNs had been distributed (WHO, 2009). 

The two main ways to reduce the spread of malaria are the use of insecticide-treated mosquito 

nets, and early diagnosis and prompt treatment of malaria cases. The health worker plays an 

enormously important role in both these approaches. His or her ability to increase understanding 

about malaria and then promote the use of bed nets can reduce the mortality rates of children 

within any community (UNICEF, 2000). 

In 2010, 73 Countries, including 36 in the African Region, recommended IRS for malaria control 

and 13 Countries reported using DDT for IRS. Other vector control measures, for example, 

larvicidal and environmental management are also used when appropriate based on scientific 

evidence (Brian, 2012). 
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Prevention strategies can be divided into those aimed specifically at preventing malaria infection 

and those aimed at reducing the likelihood of development of drug resistance. Reduction of 

overall malaria infection rates or transmission rates have an indirect impact on development of 

drug resistance by reducing the number of infections needing to be treated (and therefore, overall 

drug pressure) and by reducing the likelihood that resistant parasites are successfully transmitted 

to new hosts. A strategy that has received much attention recently is the combination of 

antimalarial drugs (Peter, 2001). 

WHO has decided to issue this document as a guide to current WHO recommendations for 

malaria control? The basis remains the Global Malaria Control Strategy, adopted in 1992 by a 

Ministerial Conference on Malaria and subsequently endorsed by the World Health 

Assembly(WHA) and the UN General Assembly(UNGA) in 1993 (WHO, 1993). This strategy is 

based on four basic elements: To provide early diagnosis and prompt treatment of malaria, To 

plan and implement selective and sustainable preventive measures, including vector control, To 

detect early, contain or prevent epidemics and To strengthen local capacities in basic and applied 

research to permit and promote the regular assessment of a country's malaria situation, in 

particular the ecological, social and economic determinants of disease (WHO, 2005). 

As a response to the antimalarial drug resistance situation, WHO now recommends that 

treatment policies for falciparum malaria in all countries experiencing resistance to mono 

therapies, such as chloroquine, sulfadoxine/pyrimethamine and amodiaquine, should be 

combination therapies, preferably those containing an artemisinin derivative (ACT - artemisinin-

based combination therapy). This is a change from previous recommendations. It is now 

considered that an effective first-line antimalarial treatment would have a greater impact on 

reducing mortality than merely improving second-line treatment or the management of severe 

malaria. Therefore, combination therapies must be available and affordable to communities for 

use in the first-line treatment of malaria. These conclusions are the rational culmination of the 

recommendations of a series of WHO informal consultations with countries and partners. There 

are major challenges to the deployment and use of ACT, particularly in Africa. These include 

the: - Cost and affordability; and - Operational obstacles to implementation, such as registration 

and marketing, supply, and drug quality. One of the strategies for ensuring equal access to 

antimalarial drugs, including ACTs, is to optimize government funding and avoid that the major 
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part of the health budget serves only urban centers and better-off populations. However, 

government financial strategies alone are unlikely to be sufficient for malaria control and 

external support will be needed to help finance antimalarial drug supplies. Currently, indoor 

residual spraying (IRS) and insecticide treated nets (ITNs) is the mainstay in malaria prevention. 

As vector control interventions, both are effective in preventing malaria morbidity and mortality 

in a range of epidemiological settings. In reducing densities and infectivity of malaria vectors, 

they reduce overall transmission and protect all individuals within a community (WHO, 2005). 

ACTs recommended by WHO combine an artemisinin derivative such as artemether, artesunate 

or dihydroartemisinin with an effective antimalarial medicine (WHO, 2012). 

According to the training given for HEWs of 7 kebels in Asendabo catchment area high quality 

laboratory based diagnosis is absolutely critical to malaria treatment and surveillance, especially 

in low transmission areas, like most of the Oromia region of Ethiopia. Given this the Epidemic 

detection project initiated a lab quality control system as one of the projects routine activities. 

The lab quality control process includes the storage of all malaria blood slides at each health 

facility and blinded rechecking of randomly selected positive and negative blood films based on 

the national protocol for the country. During the most recent quarter (July to September 2010) 

malaria cases declined or remained stable across all five primary sites (Asendabo, 

Kersa,Metehara,Tulubolo and Bulbula) with the exception of Tulubolo which showed increases 

in August. There had been significant increases in May and June especially in Bulbula; 

reductions have been observed thereafter (ACIPH, 2010). 

Malaria was ranked as the most serious health problem. Caregivers perceived childhood malaria 

as a preventable and treatable disease. Most caregivers correctly associated the typical clinical 

manifestations with malaria attacks. Most of the caregivers would prefer to seek treatment in 

health-care services in the event of malaria and reported the use of recommended anti-malarias 

(Delenasaw et al., 2010). 

Malaria prevention and treatment mechanisms are in place in line with the 

National Strategic Plan for Control of Malaria in Ethiopia, which is prepared based on the 

framework of the WHO Global Roll Back Malaria (RBM) Strategy. The objective of the 

plan is to reduce the burden of malaria, achieve the Abuja RBM target of 50% reduction 
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by the year 2010 and enhance the utilization of ITN to 60% by the end of 2007. So far, 

early diagnosis and prompt treatment, spraying of houses with insecticides, distribution 

of ITN and promotion of community participation in the prevention and control of 

malaria have been identified as priority areas for intervention(FDRE,2010). 

The number of members of a house hold determines to a large extent the demand for goods and 

services the household purchases. The larger the household, the more strainis put on the resources 

available for the household‘s disposal. This in turn affects the general welfare of household 

members in terms of nutrition, as well as access to health care, bed nets, malaria medication, 

etc(KMIS,2010). 

Indoor Residual Spraying (IRS) involves the coordinated, timely spraying of the interior walls of 

homes with insecticides that kill mosquitoes. Intermittent preventive treatment for pregnant 

women (IPTp) is an effective means of reducing the effects of malaria in both the pregnant 

woman and her unborn child by giving at least two doses of the drug 

sulfadoxine-pyrimethamine (SP). Prompt parasitological confirmation by microscopy or 

Rapid Diagnostic Test (RDT) is recommended for all patients with suspected malaria before 

treatment begins. Artemisinin-based combination therapy (ACT) has become the standard 

treatment of uncomplicated malaria (USEN, 2011). 

Despite its initial widespread use and contribution to the success of malaria eradication and 

control efforts, in recent years, the use of IRS has declined. This is due in part to lack of 

government commitment and financing to sustain these efforts over the long term and to 

concerns about insecticide resistance and community acceptance. However, another important 

factor has been general disapproval of DDT use, due to fears of its harmful effects on the 

environment and on human health, fears which are unjustified when DDT is used appropriately 

for IRS. In the past, DDT was widely used in agriculture and domestic hygiene, leading to 

massive release of the compound into the environment (WHO, 2006). 

A mosquito repellent has the potential to prevent malaria infection, but there has been few 

studies demonstrating the effectiveness of combining this strategy with the highly effective long-

lasting insecticidal nets (LLINs). This study aimed to determine the effect of combining 

community-based mosquito repellent with LLINs in the reduction of malaria. Daily application 
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of mosquito repellent during the evening followed by the use of LLINs during bedtime at 

community level has significantly reduced malaria infection. The finding has strong implication 

particularly in areas where malaria vectors feed mainly in the evening before bedtime (Deressa et 

al, 2014). 

All persons participating in the study showed good knowledge of the various methods used for 

MVC. All participants were familiar with IRS, as well as the use of mosquito repellents on one's 

self. When asked to arrange all the current methods of MVC in order of their perceived 

effectiveness, participants only ranked those methods with which they were familiar. Counting 

the number of times a method was placed in a certain position, the list in descending order of 

perceived effectiveness was as follows: IRS, LLINs, ITNs, environmental management, 

larviciding, use of mosquito repellents in the house, use of mosquito repellents on one self, 

biological control (Mutero et al, 2012). 

From a country perspective, interruption of local mosquito borne malaria transmission, i.e. 

elimination of malaria, is the ultimate goal of malaria control. With rapid scale-up and sustained 

effrts, malaria transmission can be interrupted in low-transmission settings (WHO, 2010). 

Few vector control methods can be considered as effective against malaria mosquitoes as 

insecticide - treated nets (ITNs) and house spraying with residual insecticides (IRS). In recent 

years, endemic countries using the two methods singly or in combination have reported 

significant declines in malaria related morbidity and mortality (Okumu and Moore, 2011). 

ITNs are a form of personal protection that has been shown to reduce malaria illness, severe 

disease, and death due to malaria in endemic regions. In community-wide trials in several 

African settings, ITNs have been shown to reduce the death of children less than 5 years from all 

causes by about 20%. Bed nets form a protective barrier around people sleeping under them. 

However, bed nets treated with an insecticide are much more protective than untreated nets. The 

insecticides that are used for treating bed nets kill mosquitoes, as well as other insects. The 

insecticides also repel mosquitoes, reducing the number that enter the house and attempt to feed 

on people inside. In addition, if high community coverage is achieved, the numbers of 

mosquitoes, as well as their length of life will be reduced. When this happens, all members of the 

community are protected, regardless of whether or not they are using a bed net. To achieve such 

effects, more than half of the people in a community must use an ITN (CDC, 2015). 
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The mass media and interpersonal communication channels have been used to disseminate 

behavioral-change and information and education communications. These communications have 

emphasized the main benefit of LLIN retention and use – that is, malaria prevention – as well as 

the need to use the nets every night, irrespective of the season, the correct way to hang and use 

the nets, and who should be given priority for sleeping under the nets. Unfortunately, such 

communications have been rarer and more sporadic than intended and largely confined to the 

days when mass distributions were occurring. Leakage and sale of the nets were discouraged by 

labelling each net ―NOT FOR SALE‖, by removing each net from its original packaging when it 

was distributed, and by the orientation of local leaders and authorities (Chanda et al, 2013). 

The mass distribution campaigns followed a prescribed methodology and targeted 100% of the 

population in both rural and urban areas. They aimed to increase the level of supervision, 

accuracy and quality of the work conducted by community volunteers and to improve each 

beneficiary‘s knowledge of LLIN use and maintenance. For each mass distribution, a 

coordinator, a supervisor to cover each subcounty or payam, a site manager, a community 

registrar and one or two community ―communicators‖ were recruited to conduct and supervise 

all of the logistical, financial, training and communication activities. All of these personnel were 

given activity-based training that was tailored to the needs of the target communities. The 

implementation process involved bottom-up ―micro-planning‖, with community participation. 

This planning phase was followed by 5 days of household registration by community volunteers 

and 2 days of identifying suitable sites for the distribution of the LLINs. One net was given for 

every two people in each household. Supervision of the distributions was the responsibility of the 

supervisors, managers and implementing partners. After each mass distribution, a ―hang it, use 

it‖ campaign was conducted to help householders hang the distributed nets before the 

distribution sites were cleaned and tidied (Ministry of Health, 2012). 

2.6 Malaria burden in Ethiopia 

Malaria is a leading public health problem in Ethiopia where an estimated 75% of the total area 

of the country with altitudes below 2000m and about 50 million people (65-68% of the 

population) live in areas at risk of malaria and the problem is compounded by increasing 

frequency and magnitude of unstable malaria epidemics. Malaria in the country is associated 

with altitude, rainfall, humidity and population movement, where the peak of malaria incidence 
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follows the main rainfall season (July - September) each year. However, many areas in the south 

and west of the country have a rainfall season beginning earlier in April and May or have no 

clearly defined rainfall season. Depending on these rainfall patterns, transmission tends to be 

highly heterogeneous within each year as well as between years (Teferi, 2011). 

Malaria transmission is seasonal and unstable (Delenasaw et al., 2016).Transmission differs in 

intensity depending on factors such as local rainfall patterns, location of mosquito breeding sites, 

and presence of various mosquito species. Some areas are malaria zones throughout the year, 

while others have malaria ―seasons‖ that usually coincide with the local rainy season (UNICEF, 

2007). 

The distribution and transmission of malaria in Ethiopia varies from place to place. For example, 

the distribution of malaria in Ethiopia is largely determined by altitude. Altitude affects the 

pattern of malaria distribution in Ethiopia through its effect on temperature. Risk of malaria is 

highest in the western lowlands of Oromia, Amhara, Tigray and almost the entire regions of 

Gambella and Benishangul Gumuz regions. The midlands of Ethiopia between 1,000 and 2,200 

meters altitude experience seasonal transmission of malaria with sporadic epidemics every few 

years. In the eastern lowlands of Ethiopia (primarily Afar and Somali), malaria is endemic only 

along the rivers, as this part of the country is largely away from rivers. Transmission is limited 

by the lack of water collections for mosquito breeding and low humidity due to low rainfall and 

sparse vegetation. The central highlands of Ethiopia are free of malaria mainly due to the low 

temperatures, which slows the development of the vector and the parasite (Aschalew and 

Tadesse, 2016). 

Approximately 4-5 million cases of malaria are reported annually in Ethiopia and the disease is 

prevalent in 75 per cent of the country, putting over 50 million people at risk. Malaria accounts 

for seven per cent of outpatient visits and represents the largest single cause of morbidity. The 

disease is ranked as the leading communicable disease in Ethiopia. The Ministry of Health 

summarizes, Malaria has a great socio-economic impacts in Ethiopia (Adugna, 2011). 

Two main issues were raised by the HEWs during training, in Asendabo catchment area from 7 

health posts (HP) or kebele, which may pose challenges to the provision of high quality 
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surveillance and epidemic detection, namely severe shortages of RDTs in most of the HPs and 

frequent stock outs of Artemisin Combination Therapy (ACIPH, 2010). 
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3. Materials and Methods 

3.1 Description of the study area 

The study was conducted in Asendabo district (Asendabo health center), located at 303km 

southwest of Ethiopia. The health center serves about 33,981populations. In the district malaria 

is one of the major seasonal health problems in the area. The two major plasmodium species: P. 

vivax and P.falciparum are responsible for malaria infection in the study area. Anopheles 

arabianse is the principal vector responsible for malaria transmission in the district. 

 

Figure 1 Map of the study site (source: Atlas map of malaria, Ethiopia) 

3.2 Study Design 

A retrospective study was conducted to determine the past ten years and the current year 

prevalence of malaria by reviewing of blood film malaria documents at Asendabo health center 

from January, 2007 to August, 2016 and from September, 2016 to august, 2017.  A questionnaire 

was developed as a modification of the malaria indicator survey household to assess awareness 

and perception of the community, prevention and control strategies undertaking in the district. 
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3.3 Source of population 

The study participants for questionnaires were residents of the Asendabo town, Jimma zone 

Southwest Ethiopia: such as health workers, teachers, other governmental employee‘s, students, 

and some residents visited the health center for the last ten years. The study population for 

retrospective study of malaria cases were those patients who were visiting the Asendabo health 

center during the past ten years and current year.  

3.4 Sample size and sampling technique 

The sample size was calculated using single proportion sample size formula. Accordingly a total 

of 384 representatives were selected to get information about interventional strategies 

undertaking, perception and awareness of the participants. The sample size was calculated using 

sample size formula indicated below; 

n=            NZ
2
PQ 

                D
2
 (N-1) +Z

2
PQ 

 

Where: 

n= sample size 

 N= Total population of the study area 

 Z= Standard normal variance  

P= Estimated prevalence of population 0.05) 

Q= 1-P (1-0.05) = 0.05 

D= Error for confidence interval (0.05) 

 

Accordingly, a total of 384 participants were included in the study 

 

Thus, judgment sampling method was used to select participants including health workers, 

kebele leaders and representative of the community. Simple random sampling method was used 

to select the participants from each group. Sample size for malaria case survey was all 

participants who visited for blood test during the past ten years and current year. 
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3.5 Data Collection Method 

The past ten years (2007-2016) and current year(2017)  records of malaria positive cases were  

obtained from Asendabo health center, Jimma zone. Primary data was collected using a pre-

tested semi-structured interview questionnaire consists close and open ended questions.  

3.6 Data Analysis 

Data was checked for correctness and completeness. Thereafter, entered and analysed using 

SPSS (statistical packages for social sciences, SPSS) software version 20.0 (version 20.0, 

Armonk, NY: IBM Corp). Descriptive statistical tests were used for analysis of malaria 

prevalence, seasonal variation and demographic data. Different statistical tests such as 

independent T-test, and Pearson correlation, to show differences between variables were used. 

Significance level was considered at confidence interval (CI) of 95%. 

3.7 Ethical consideration 

The study was ethically reviewed and approved By Research and Ethical Review Board of 

College of Natural Sciences, Jimma University 

Permission and acceptance letter were obtained from Asendabo health center prior to data 

collection.     
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4. Results 

4.1 Trends of malaria prevalence 

In the current study data of 65,802 febrile patients diagnosed and treated in the health center 

were included. About 13, 595 of them were found malaria positive, showing an aggregate 

malaria prevalence of 20.68% (95% CI, 20.37 to 20.99). Among the positive patients, 52.49% 

(n=7138) were males and 47.5% (n=6457 were females. Prevalence of malaria among 

biologically risked group, children <5 years was 24.36% (n=3315)(Table 1). Although the 

cumulative ten years prevalence of malaria showed high, the trend of malaria infection in the 

study area showed a declining pattern, from 27.92% in 2007 to 0.62% in 2016. The highest 

malaria prevalence (34.86%, n= 4963) was documented in year 2010 and followed by year 2009, 

with prevalence of 29.36% (n=2104). In the recent years, starting from 2013 to 2016, the 

prevalence drastically reduced from two digits to 0.62% (1.375 averages).  

Table 1 Trend showing ten years malaria prevalence in Asendabo Health center (January, 2007-August, 2016) 

Year 
Total 

examined 

Malaria 

positive(%) 

Patients in Sex <5 years 

(%) 

% malaria 

prevalence Male (%) Female (%) 

2007 
6497 

1814(27.9) 
953(52.5) 861 (47.5) 

392 

(21.6%) 
27.92 

2008 6506 
1802(27.7) 

910(50.5) 892(49.5) 375(20.8) 27.73 

2009 7266 
2104(29.4) 

1058(50.3) 1046(49.7) 617(29.3) 29.36 

2010 14235 
4963(34.9%) 

2670(53.8) 2293(46.2) 1205(25.8) 34.86 

2011 9095 
1916(21.1%) 

1020(53.2) 896(46.8) 452(23.6) 21.06 

2012 7218 
770(10.7%) 

401(52.1) 369(47.9) 211(27.4) 10.67 

2013 4578 
137(3.0%) 

76(55.5) 61(44.5) 35(25.5) 2.99 

2014 3654 
38(1.0%) 

21(55.3) 17(44.7) 6(15.8) 1.04 

2015 3879 
33(0.8%) 

15(45.5) 18(54.5) 13(39.4) 0.85 

2016 2874 
18(0.6%) 

14(77.8) 4(22.2) 9(50) 0.62 

Total 65,802 
13595(20.7) 

7138 6457 3315 20.66 
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Figure 2 Trend showing ten years malaria prevalence in Asendabo Health center (January, 2007-August, 2016) 

The two Plasmodium species were accountable for malaria infections in the study area. About 

52.13% (n=7087) of malaria cases were infected with Plasmodium falciparum, 44.2% were due 

to P. vivax and the remaining 7.7% were due to mixed (P. falciparum and P. vivax) infection 

(Figure 3). 
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Note: Pf = Plasmodium falciparum, Pv = Plasmodium vivax, mixed = infection with both P.f and 

P.v  

 

Figure 3 Plasmodium species accountable for malaria infection in Asendabo Health center 

(January, 2007-August, 2016) 

4.2 Seasonal variation and prevalence of malaria 

From the analysis made to assess role of seasonal variations on the prevalence of malaria, it was 

observed that dry seasons (from September to February in Ethiopia) was found as malaria peak 

season in the study area. In wet seasons (from March to august in Ethiopia) the malaria 

prevalence pattern seems similar.  Number of malaria diagnosed patients (46.5%, n=6336) were 

significantly higher (P=0.023) than other seasons (Figure 4). 
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Figure 4 Malaria prevalence of malaria with reference of different seasons in Asendabo Health center, 

January, 2007-August, 2016(NB: Autumn and winter for dry season and spring and summer for wet 

season in Ethiopia).  

Seasonal variation showed effects on the type of plasmodium parasite infection. Although P. 

falciapum and P. vivax were the two dominant parasite responsible for malaria infection in the 

study area, prevalence of P. vivax was significantly higher (P=0.042) during dry season 

(suptember to February in Ethiopia) than other seasons. During wet season when prevalence of 

the two parasite relatively decrease with similar pattern, proportion of mixed infection increased 

significantly (P=0.022) (Table 2). 
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Table 2 Prevalence of plasmodium species with respect to seasonal variation in Asendabo Health 

center, (January, 2007-August, 2016) 

Year 
winter season 

(‗Bega‘ 

Spring 

seasons(‗belge) 

Summe 

seasons(‗kiremt‘) 

Autumn 

seasons(‗tsedey‘) 

 
Pf Pv Mix Pf Pv mix Pf Pv mix Pf Pv mix 

2007 193 121 0 194 126 3 61 81 0 625 405 0 

2008 69 167 0 338 185 0 343 277 0 190 231 0 

2009 87 267 2 102 180 16 211 128 19 489 597 1 

2010 351 494 32 536 347 33 377 353 69 1220 962 182 

2011 66 107 8 67 70 14 572 237 79 441 223 44 

2012 11 26 0 77 34 12 70 46 7 313 128 43 

2013 2 6 1 14 11 13 22 26 13 12 23 2 

2014 2 3 0 0 6 0 9 10 3 0 5 0 

2015 1 0 0 0 0 0 8 14 10 0 0 0 

2016 4 0 0 1 3 2 4 3 4 0 0 1 

Total 786 1191 43 1329 962 93 1677 1175 204 3290 2574 273 

% 5.78 8.76 0.32 9.78 7.08 0.68 12.33 8.64 1.50 24.20 18.93 2.00 

P. value 0.056 0.042 0.212 0.042 0.025 0.022 0.026 0.017 0.053 0.026 0.03 0.167 

Note: Pf = Plasmodium falciparum, Pv = Plasmodium vivax, mix = infection with both P.f and P.v 

 

4.3 Current malaria prevalence 

In 2016/2017, since September, 2016, a total of 2619 febrile cases were examined for malaria 

infection.  Only 29 (1.1%) of them were malaria positive. Showing that, the declining pattern 

was persistent with slight increment from 0.62% (18/2874) in 2015/16 to 1.1% (29/2619) in 

2016/2017, but not significantly different (P=0.056). Majority of the positive cases (n=17, 

58.6%) were registered in one month (August). Among the total 29 positive patients observed, 

n=10 were children < 5years (Table 3). 
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Table 3 Current prevalence of malaria at Asendabo health center, Sept, 2016 to August, 2017 

Months 

Total 

patients 

tested 

Confirmed 

malaria positive 

Plasmodium species Children 

<5 years 

 
P. f P. v Mix. 

September 315 1 - 1 - 0 

October 178 0 - - - 0 

November 188 0 - - - 0 

December 184 0 - - - 0 

January 346 1 - 1 - 1 

February 176 0 - - - 0 

March 148 1 - 1 - 1 

April 138 0 - - - 0 

May 149 2 2 - - 0 

June 203 4 3 1 - 2 

July 238 3 1 2 - 2 

August 356 17 12 5 - 4 

Total 2619 29 18 11 - 10 

% 
 

1.10 62.07 37.93 
 

34.48 

Note: Pf = Plasmodium falciparum, Pv = Plasmodium vivax, mixed = infection with both P.f and P.v 

4.4 Awareness of the community toward malaria infection 

Based on the data generated from the respondents using questionnaire, some of their socio-

demographic characteristics showed association with level of awareness and perception of the 

participants.  Almost all the respondents (>98%) were well aware about malaria infection and its 

means of transmission, which is through bit of mosquitoes and its prevention and control 

approaches at house level (e.g. use of bed net). About 64.1% (246/384) of the respondents were 

infected with malaria at least once in their life. Demographic characteristics of the participants 

such as age, sex and educational status showed positive association with malaria infection at 

least once in life time. As age increased, the possibility of getting malaria infection was 

significantly (r=0.192, P=0.000) increased. Higher educational status (from elementary school 
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complete to post high school) was not showed associated with protection from malaria infection. 

Occupation and some ones religion were not associated with malaria infection (Table 4). 

Table 4 Association of demographic characteristics of respondents and infection with malaria in 

the study area 

Variable Alternatives Proportion (%) Correlation coefficient (P. 

value) 

Age <30 209 R
2
=0.192, P=0.000 

>30 132 

Sex Female 163 R
2
=0.231, P=0.001 

Male 221 

Education Illiterate 8 R
2
=0.109, P= 0.032 

Literate 376 

Occupation Civil servant 221 R
2 

=-0.017, P=0.735 

Other 163 

Religion Muslim 220 R
2
=0.056, p=0.278 

Other 164 

4.5 Interventional strategies undertaking in the study area 

Almost all participants (99%, n=380) perceived that prevalence of malaria is declining in their 

district. The three major interventional approaches such as utilization of bed net, application of 

indoor residual spraying, and use of combination therapy were widely undertaking in the study 

site. The overall coverage of bed net was 92.96%. About 7.03% of the respondents had no bed 

net in their home(table 5). All family members of 55.47% were sleep under bed net. From this 

figure 76.56% were always use bed net during night time, while 14.84% were use bed net when 

population of mosquito increases during rainy season(table 5). Majority of the respondents (89%, 

n= 342) replied that the indoor residual spraying campaign undertake at least once per year, 

mainly by government (68.49). Very few (7.55%) were not aware about the program and some 

respondents (26.04%) didn‘t know the responsible body to perform the residual spraying. Most 

of the respondents (78.9) replied that they get combination therapy (Coartem, Artemethrin 

lumefantrin) and chloroquine from health facilities or by health extension workers. Besides 
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giving drug for the patients, the health extension workers play a big role in enhancing awareness 

of the community towards malaria infection, transmission, and prevention methods (Table 5). 

Table 5 Interventional approaches under taking to prevent and control malaria in Asendabo 

district 

Interventional 

strategies 

Alternatives Alternatives Proportion 

(%) 

Bed net utilization No of bed nets/household 1-3 296 (77.08) 

>3 61 (15.88) 

None 27 (7.03) 

Family members that 

sleep under bed net 

All 213 (55.47) 

Some 144 (37.5) 

Frequency of use Always 294 (76.56) 

When population of 

mosquito rise 

57 (14.84) 

Some time 15 (3.9) 

Indoor-residual 

spraying 

Frequency of spraying Once/year 342 (89) 

Twice/year 13 (3.38) 

Do not know 29 (7.55) 

Responsible body Government 263 (68.49) 

NGOs 21 (5.4) 

Do not know 100 (26.04) 

Combination therapy Health facilities By professional health 

workers 

303 (78.9) 

Role of health extension 

workers 

Enhancing awareness 225 (58.59) 

provide treatment in remote 

areas 

71 (18.49) 

Both 54 (14.06) 

Unknown 4 (1.04) 
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5. Discussion 

In the current study the aggregate ten years malaria prevalence observed was 20.68%. The 

distribution of this figure was varies from 34.68% prevalence in 2010 to 0.62% in 2016. Like the 

scenario in other developing countries, some years back malaria was a major public health 

concern in the study site. But, recently due to strong commitment of the concerned bodies, 

nationally the prevalence of malaria is drastically reducing in most parts of the country (Deribew 

et al., 2017). Thus, the observed significant reduction of malaria prevalence in the study site is an 

evidence for fruitful interventional mechanism undertaken in the study area.  

Similarly, the ten years trend of malaria prevalence in the study area showed a drastic decreasing 

pattern. Although the declining pattern throughout the ten year was consistent, the fact that slight 

prevalence increment observed in the current year (2016/17) could assist a relapse of malaria 

infection in the study area. This is because, despite impressive successful achievement of malaria 

prevalence reduction through vector control, complete elimination of malaria is impossible 

(Killeen et al., 2013; Smith et al., 2013). This is due to the persistence of residual transmission of 

the disease (Killeen, 2014). Thus, close monitoring and surveillance of interventional tactics and 

the infection pattern is very important. 

One of the determinants for malaria transmission is seasonal variation. Temperature and 

humidity are factors govern plasmodium parasite growth in the vector body and the vector 

development in environment. Thus, optimum climate condition is important for the disease 

spread and perseverance. Dry season (from September to February in Ethiopia) was found a peak 

malaria transmission season. This finding was in agreement with report of Jamil and Khan 

(2012), where prevalence of P. falciparum malaria reached its highest frequency in the autumn 

season in Pakistani. In the country autumn is a time after heavy rain (Wiwanitkit and Suyaphun, 

2005). This observation is supported by similar reports from the same country, Butajira-Ethiopia, 

where seasonality of malaria manifested and predominantly after the main rainy season 

(Woyessa et al., 2012). 

 

Ethiopia has set a goal of eliminating malaria in 2020, at least in low malaria transmission set 

ups (FMoH, 2014). So that, long-lasting insecticidal treated bed nets (LLINs) and indoor residual 
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spraying (IRS) interventional approaches, are the major tools considered to achieve this goal 

(Killeen, 2014). Thus, LLIN distribution and IRS services are delivered free of any charge in 

Ethiopia, the cost mainly covered by donations through the MoH or direct government budgeting 

(Hailu et al., 2016). There was also a national plan of achieving 100% LLINs coverage in 2007, 

before a decade (MIS, 2011). However, the recent report from the national survey in 2015 

showed that, the overall households owned LLIN was 69% (FMoH, 2015). Compared to the 

national coverage, the overall distribution of LLIN observed in the study area was much better 

(92.96%), and also comparable to the reports from northwestern part of Ethiopia, which was 

95.5% (Ayalew et al., 2016).   

The status of indoor residual spraying coverage every year observed in the study was 96%. This 

figure is higher than IRS coverage reported from rural areas of South Central Ethiopia (72.5%) 

(Hailu et al., 2016).  Identification of behavioral determinants in relation to LLIN use, IRS 

acceptability and health care seeking is a critical step in the development of effective, targeted 

interventions aiming to further reduce malaria transmission and elimination (Ingabire et al., 

2015). However, An. Arabiensis, principal vector of malaria collected around the study site, 

already developed resistant trait to insecticides for LLINs such as DDT, deltamethrin, lambda-

cyhalothrin and malathion (Asale et al., 2014). 

 

One of the best experiences supported the success of malaria prevention and control process in 

the country; particularly in the study area was presence of health extension workers (HEWs). 

Their major role is enhancing awareness of the community towards malaria infection, its 

transmission, and different prevention methods, mainly in malaria endemic areas (Medhanyie et 

al., 2012). These workers spend 75% of their time visiting families in their homes and 

performing outreach activities in the community (Sebhatu, 2008) and distributed artemisinin-

based combination therapy (ACT) to the community.  Presence of HEWs is very important for 

the early observation and reporting of malaria cases for further diagnosis at nearby health 

facilities and treatment with appropriate antimalarial drugs (Birhanu et al., 2016). This could be 

one of the factor facilitated reduction of malaria burden in the study area. 



 

34 
 

In general the use of bed net, IRS, combination therapy and contribution of different stakeholders 

including HEW have a great role in declining of malaria infection in the study area (Gemechu, 

2014).   

6. Conclusion 

The current study provides supportive evidence for the reduction of malaria prevalence in Jimma 

zone, Asendabo district. This could serve as an evidence for the dramatic rise in commitment of 

all the stakeholders to control malaria in the country. 

7. Recommendation 

The observed declining of malaria prevalence observed in the current study is a promising result 

which could be cascaded to other malaria endemic areas. Thus, concerned bodies should share 

the best experience on malaria interventional strategies undertaken in the study site. 
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9. Annexes 

Annex 1 

JimmaUniversity 

College Of Natural Science 

Biology Department 

Questionnaire on the Status of Malaria infection in Asendabo district, Jimma zone Southwest 

Ethiopia 

Please fill the space provided with the appropriate information. 

Put a sign of ‘x‘ in the blank space. 

Age _________ 

1. Sex: male__________         female____________ 

2. Address: rural________     urban_____________ 

3. Religion: Muslim________ protestant ______ Orthodox __________    

     others(specify)_________ 

4. Ethnicity: Oromo__________Amhara____________ Tigre______________  

    Gurage _________ yem_________ others (specify)______________ 

5. Occupation: civil servant_________ house wife__________ student_________ 

    Merchant __________ other (specify)______________ 

6. Educational level: unformed (adult education)_________ Illiterate_________ 

     Literate___________ Informal education__________________1-4______ 5-8_______ 

     9-12_________10+ higher education12+higher education_____________ 

7. Do you know a disease Malaria? Yes_________ No_________ 

8. Is there disease malaria in your local area before?       Yes________ No_________ 

9. Are you infected by Malaria disease in your past life? Yes________ No________ 
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10. If your answer for question #9 is ‗yes‘, What type of treatment have you taken for the illness?       

a. I use traditional medicine.        b. I go to health center   c. Other_ _______________________ 

11. Is any of your family members infected by Malaria in the past 10 years? Yes____ No___ 

 If your answer for question #11 is ‗yes‘ 

12. How many of your parent(s)are infected? One______ two______ three______  

       > three_______ 

13. How much time the disease repeatedly occurs in any of your parent‘s   member? 

       Only once_____ two times______ three times_____ > three times_____ 

14. How many of your family members get treatment?  

       Only one_____ two________ three_______ > three_______ 

15. How many of your family members died because of malaria? 

None______ one______ two_____ > two______ 

16. What is your opinion about the prevalence of malaria in your locality before the past ten   

years? 

a. Decline from year to year 

b.The same from year to year 

c.Increase from year to year 

          Other specify_______________________________________________ 

17. If your answer for question #16 is ‗Decline from year to year‘,  

What are the interventional mechanism(s) undertaken in the past 10 years? (>one answer is 

possible): 

a. Contribution of other stakeholders 

b. Increased awareness of the population and improved prevention methods 

c .Using of indoor-residual spraying 

d. Using of bed net  

e. Using of combination therapy (Coartem) 
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         Mention, if possible _______________________________________________ 

 

18. How does malaria transmit from infected to non-infected?  

a. By using common utensils 

b. Sleeping together  

c. Through bit of mosquito 

d. By drinking contaminated water 

e. Through blood contact 

f. Through sharing of cloths 

Using of bed net: 

20. How many bed nets do you have? _______  

21. Are all your family members use bed net? Yes_______ No_____ 

22. How frequent they use bed net?  

a. Always during night time 

b. Only when population of mosquitoes increases 

c. Other specify 

Using of indoor-residual spraying: 

23.  How many times a year spraying is undertaken ______________ 

24. Who is responsible for the spraying? 

 a. government               b. NGOs            c.  Others  

25. Does the chemical sprayed has health effects: yes_______ No_______ 

26. What is/are the role(s) of Health extension workers in relation to malaria disease in your 

local area? (more than one answer is possible)  

a. They help by enhancing awareness of the community before occurrence of the disease 

b. They give treatment for the malaria patient 
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c. They have no role 

d. Other specify 

27. Have you seen or heard recently about any one infected with malaria disease? 

  Yes______ No______ 

     If your answer for the question #27 is ‗yes‘,  

28. How can the disease been reemerged? (Short answer) 

______________________________________________________________________________

_______________________ 

If your answer for the question #27 is ‗No‘,  

Why not you can see malaria infected patient or not heard about (short answer) 

______________________________________________________________________________

______________________________________________________________________________

_____________ 

29. What is your suggestion in sustainable control of malaria infection(disease) in your local 

area, district of Asendabo, (short an 

______________________________________________________________________________

______________________________________________________________________________

__________ 

 

THANK YOU! 
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Annex 2 

General characteristics to be identified from the data of patients of the study area of the  

Past ten years and current year 

 

 

Data characteristics 

 

2007 

 

2008 

 

2009 

 

2010 

 

2011 

 

2012 

 

2013 

 

2014 

 

2015 

 

2016 

 

2017 

Characteristics            

Total patient(Blood tested)            

Total patient(Blood tested) 

in Age 
    

       

Total patient(Blood tested) 

in sex                 
    

       

Total Confirmed malaria (+ve 

case)     

       

0-4 years Participants            

5-14 years            

15-44 years            

Infection due to P. 

falciparum 
    

       

Infection due to P. vivax            

Infection due to mixed 

parasite 
    

       

0-4 years with +ve case            

Total Confirmed malaria 

(+ve case) 

monthly(seasonally)  
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Annex 3 

Table for Malaria tested and malaria positive in the past 10 years in Asendabo health centre  

No Year Total patient(Blood tested) Total Confirmed malaria 

(+ve case) and % 

 

 

 

Remark 

 

Male Female Total Male Female                 Total(%)  

1 2007        

2 2008        

3 2009        

4 2010        

5 2011        

6 2012        

7 2013        

8 2014        

9 2015        

10 2016        

 Total        
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Annex 4 

Table for Malaria positive in age case and plasmodium species type in the past 10 years in Asendabo health centre 

No Year Total 

patient(Blood 

tested) 

Total 

Confirmed 

malaria 

(+ve case) 

Malaria Positive in age plasmodium species type 

Under -5 ≥ 5 P.falciparum P.vivax Mixed 

1 2007        

2 2008        

3 2009        

4 2010        

5 2011        

6 2012        

7 2013        

8 2014        

9 2015        

10 2016        

 Total        
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Annex 5 

Table for Malaria tested patients in different seasons in the past 10 years in Asendabo health centre 

No Year Seasons of the year Remark  

Spring Summer Autumn Winter Total 

1 2007       

2 2008       

3 2009       

4 2010       

5 2011       

6 2012       

7 2013       

8 2014       

9 2015       

10 2016       

 Total       
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Annex 6    

 Table for Malaria positive patients in different seasons in the past 10 years in Asendabo health centre 

No Year Seasons of the year Remark 

Spring Summer Autumn Winter Total 

1 2007       

2 2008       

3 2009       

4 2010       

5 2011       

6 2012       

7 2013       

8 2014       

9 2015       

10 2016       

 Total       
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