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Abstract 
Background: One of the main global public health issues that affect several facets of the population is malaria.  Ethio-

pia primarily uses Indoor Residual Spraying (IRS) and Long-lasting Insecticidal Nets (LLINs) as lifesaving frontline 

malaria vector prevention and control interventions. This study intends to assess the trend of malaria prevalence and 

coverage and utilization of IRS and LLINs in Itang district, western Ethiopia. 

Methods: A retrospective analysis was conducted on malaria cases reported by Health Centers from 2017 to 2021. Data 

were gathered between July 02, 2021, and October 30, 2021, using a community-based cross-sectional household sur-

vey to evaluate the coverage and utilization of IRS and LLINs. The chi-square test was used to compare the trend of 

malaria prevalence among sex and age groups. Statistical significance was considered at P< 0.05. 

Results: Among 4,500 patients with suspected cases of malaria, 40% of the cases had microscopically confirmed malar-

ia. Plasmodium falciparum was more prevalent than P. vivax in the district. Only 368 (38.25%) people slept under the 

net yesterday night out of the 962 people who utilized it overall during the study period. 127 (63.5%) households re-

ported no insecticide spraying in the past 12 months, while 73 (36.5%) reported their houses were sprayed.  

Conclusion: The number of malaria cases reached its peak in 2019 and hit its lowest point in 2021.  Results show that IRS 

and LLINs coverage and utilization were poor and warrant community awareness and support by all concerned bodies. 
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Introduction 
 

Malaria is one of the most significant global 

public health issues, which affects many dif-

ferent demographic groups, most frequently 

women and children. In 2021, there were 247 

million  malaria cases, up from 245 million in 

2020, according to the World Malaria Report 

(1). In 2021, 619,000 malaria fatalities were 

anticipated, down from 625,000 in 2020. 93% 

of malaria cases and 94% of malaria-related 

fatalities worldwide occur in the WHO Afri-

can Region (2), which bears a disproportion-

ately large share of the burden of the disease 

globally. The majority of malaria cases are 

found in the three WHO regions: Africa, South-

east Asia, and the Eastern Mediterranean. Eve- 

 

 
ry year, malaria continues to be the leading 

cause of illness and mortality in the WHO Af-

rican region (2). 

Global malaria mortality decreased steadi-

ly between 2000 and 2019, from 736,000 in 

2000 to 409,000 in 2019, according to WHO 

research. Malaria mortality in children under 

the age of five as a whole decreased from 84 

% in 2000 to 67% in 2019. The Global Tech-

nical Strategy (GTS) baseline estimates over 

453,000 deaths worldwide in 2015. The ma-

laria fatality rate, or the number of deaths per 

100,000 at-risk individuals, decreased from 

about 25 in 2000 to 12 in 2015 and 10 in 2019, 

with the rate of decline slowing in the latter 
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years (1). Malaria deaths decreased by 44%, 

from 680,000 in 2000 to 386,000 in 2019, and 

the malaria fatality rate decreased by 67% dur-

ing the same period in the WHO African Re-

gion. Deaths per 100,000 people at risk de-

creased from 121 to 40 (1). 

Malaria is transmitted via the bite of the 

disease-carrying female Anopheles mosqui-

toes. Anopheles is a genus of mosquitoes first 

described by JW Meigen in 1818, which be-

longs to the family Culicidae and order Dip-

tera. Plasmodium is a genus of parasites be-

longing to the family Plasmodiidae and order 

Haemosporidia. In 1897, William H Welch 

created the name Plasmodium falciparum, and 

P. vivax was investigated by Grassi and Felet-

ti in 1890. Symptoms of infections can range 

from being absent or extremely light to being 

serious diseases that can cause problems in-

cluding cerebral malaria, organ failure, pul-

monary edema, and even death (3). 

In Ethiopia, more than forty species of 

Anopheles mosquitoes have been identified 

and documented so far (4, 5). Of these Anoph-

eles mosquito species, Anopheles gambiae s.l. 

(An. gambiae s.l.) has been cytogenetically 

identified as An. arabiensis which are the pri-

mary malaria vector widely distributed in the 

country (6–11), with An. pharoensis the sec-

ond most frequent vector species in the coun-

try and  An. funestus and An. nili asother sec-

ondary vectors which were, in the past, im-

portant malaria vectors in limited areas in Ethi-

opia; however, they are now extremely scarce 

and very localized in their distribution (12-

18). Anopheles nili is the least common and 

most localized species, and it is found in the 

southwestern, western, and northwestern parts 

of Ethiopia (12, 13). Recently, An. stephensi 

has been documented in the country (19, 20). 

Previous investigations suggested that the spe-

cies responsible for malaria transmission in 

Gambella were An. gambiae s.l, An. funestus 

and An. nili (21, 22). Three anopheline spe-

cies were documented in the Itang Special 

District area of southwestern Ethiopia, name-

ly An. gambiae s.l., An. coustani and An. 

pharoensis. Of all Anopheles mosquitoes, An. 

coustani was the most prominent species fol-

lowed by An. pharoensis and An. gambiae s.l. 

(23). 

The minor rainy season (May–June) and 

the major rainy season (September–Decem-

ber), respectively, are when the two primary 

malaria transmission seasons are experienced 

in the region, including Ethiopia (24). In Ethi-

opia, insecticide-treated bed nets, indoor resid-

ual spraying, and the treatment of cases with 

artemisinin-based combination therapies have 

all shown encouraging results in the fight against 

malaria (25, 26). 

The prevalence of malaria in various Ethi-

opian regions has changed throughout time. 

The prevalence, for example, may reach 32.7% 

in Southwest Ethiopia (27), 29.8% in Jimma 

town (28), 21.7% in Dembia District (29), 8.6 

% in Southern Central Ethiopia (30), 6.9% in 

North Ethiopia (31), and 5% in Bahir Dar city 

(32). Previous studies suggested that the char-

acteristics that determine the prevalence of ma-

laria in Ethiopia? are age and residence (33), 

lack of an insecticide-treated bed net (ITN), 

and lack of information (34). 

Ending malaria epidemics by 2030 is a Sus-

tainable Development Goals agenda and coun-

tries are targeting malaria elimination strate-

gies. WHO urges countries to incorporate in 

their national strategic plan the provision, use, 

and timely replacement of LLINs to mitigate 

the problem of malaria (35). Ethiopia is tar-

geting the elimination of malaria in the post-

millennium development goals era, emphasiz-

ing evidence-based interventions. One of the 

interventions is scaling up and sustaining the 

utilization of LLINs (36). 

LLINs protect people from being bitten by 

infected mosquitoes and are effective in re-

ducing morbidity and mortality due to malar-

ia. LLINs have a knock-down effect. They 

temporarily incapacitate and kill mosquitoes, 

have a repellent effect, and reduce contact be-

tween a person and mosquitoes by acting as a 
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physical barrier (37, 38). Mosquito net use re-

duces about 50 percent of malaria illness among 

under-five children and pregnant women (38). 

Malaria is heavily contributing to the eco-

nomic burden in rural Ethiopia at the house-

hold and individual level due to high out-of-

pocket payments and a person’s day lost. Pro-

motion of LLINs may play a role in mitigat-

ing the economic burden of the disease (39). 

The major vector control strategies being im-

plemented in Ethiopia are indoor residual spray 

(IRS) in malaria-endemic places and increas-

ing the availability and use of mosquito nets 

to prevent mosquito bites. Accordingly, about 

72% of households living in malaria-endemic 

areas were protected by either long-lasting in-

secticide-treated nets (LLINs) or IRS accord-

ing to the 2011 malaria indicator survey (36, 

40, 41). 

The first attempts at eradicating malaria 

were undertaken between 1955 and 1969, us-

ing a variety of strategies (42). This required a 

large organizational structure to undertake spe-

cific tasks needing full coverage, such as spray-

ing of all houses, collection and microscopic 

examination of blood smears, and determina-

tion of all infections. Regardless of the epide-

miological variations between malarious are-

as, the spraying operations were uniform and 

executed in all of them (43). Despite these ef-

forts, it was quickly determined that eliminat-

ing malaria would not be possible in the allot-

ted time, and the eradication campaign was 

changed into a control program (44). After so 

many years of spraying, An. gambiae strains 

resistant to Dichloro-diphenyl-trichloroethane 

(DDT) were reported as late as 1978 and is 

now known that resistance to DDT exists in 

several locations in Ethiopia (45, 46). Alt-

hough An. pharoensis may be considered a 

vector of secondary importance, it will be ex-

tremely difficult to control as it is an exophi-

lic species, resistant to DDT and strongly ex-

ophagus, and because it is not easy to apply 

simple larval control measures in the perma-

nent and extensive breeding places of the spe-

cies (10). DDT resistance of An. gambiae s.l. 

was reported in Itang District (46). Anopheles 

arabiensis, a member of the An. gambiae com-

plex, has developed a high level of resistance 

against pyrethroid (deltamethrin and alpha-cy-

permethrin) in Itang District (23). 

The Itang Special District Health Centre 

reports that malaria is one of the top ten pri-

mary causes of illness in the area. Itang is one 

of the malaria-prone districts in the Gambella 

region. There is no published research, even 

though malaria is the most common cause of 

visits and admissions to health facilities in the 

region. Therefore, the purpose of this study 

was to assess malaria prevalence over five 

years and evaluate the coverage of the main 

malaria control measures in the Itang district 

of western Ethiopia. 

 
Materials and Methods 
 

The study area and population  

The study was carried out in Gambella Re-

gional State's Itang Special District in south-

western Ethiopia (Fig. 1). The Itang Special 

District is located 822 kilometers southwest 

of Addis Abeba, the Ethiopian capital. The 

region is bordered by the Republic of South 

Sudan in the west, the Southern Nations, Na-

tionalities, and Peoples Region in the south 

and east, and the Oromia Regional State in the 

north and east. The region's principal ethnic 

groups are Anywa, Nuer, Mezengir, Opwo, 

and Komo. 

There are 159,679 men and 147,237 wom-

en living in the area, according to the 2007 

housing and population census of Ethiopia 

(Itang District Health Office, 2015). Some 

25% of the people who live in the area con-

sider themselves to be urban. Riverside agri-

culture is prevalent in the area during reces-

sions. Particularly, Anywa and Opwo com-

monly cultivate maize and sorghum, whilst 

cattle are the main source of revenue for the 

Nuer community. Out of the 14 districts in the 

area, Itang Special District was specifically 
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chosen for the current study since the majority 

of its population is indigenous and lives in the 

most remote part of the territory compared to 

other districts. 

There are 23 kebeles (small administrative 

units) in the district altogether. The three larg-

est indigenous ethnic groups of the district are 

Nuer (61%), Anywa (30%), and Opwo (8.5%), 

and they all reside in stratified communities 

according to their ethnicity. With three Health 

Centers, the district's projected healthcare cov-

erage is 60.3%; however, only one of these fa-

cilities has been offering malaria treatment. 

Additionally, only 5 of the 8 health stations in 

remote areas have been offering medical ser-

vices. Among the top five infectious diseases in 

the district are Tuberculosis (TB) and malaria. 
 

Study design and period 

The retrospective malaria trend analysis and 

assessment of malaria intervention coverage 

and use were conducted using the facility and 

community-based cross-sectional study ap-

proaches respectively. Data were gathered from 

March 2, 2021, to October 30, 2021, by re-

viewing all malaria cases reported to Health 

Centers over the previous 5 years (July 2017 to 

October 2021). However, the community-

based cross-sectional household survey was 

conducted using a pre-tested semi-structured 

questionnaire to assess the malaria prevention 

and control intervention coverage and utiliza-

tion. Data was gathered from July 2, 2021, to 

October 30, 2021, primarily during the major 

transmission season when the local communi-

ties are aware of and sensitive to malaria. 
 

Study population 

Data on malaria-confirmed and uncon-

firmed cases from four Health Centers namely 

Eliya, Puldeng, Bazil, and Itang Health Cen-

tres were gathered for the retrospective cross-

sectional study. However, for the coverage 

and use of IRS and LLINs data were gathered 

from representative households in four prese-

lected kebeles in the district.  

Inclusion and Exclusion Criteria 

All patients who have been suspected of 

having malaria and who have been clinically 

and laboratory-proven to have it were includ-

ed. In addition, malarious kebeles (lowest ad-

ministrative units) normally using IRS and 

LLINs were included. Exclusion criteria in-

clude kebeles where IRS and LLINs were not 

provided and individuals who were not sus-

pected of having malaria but whose profile 

and clinical diagnosis were poorly documented. 
 

Sample size determination and sampling 

techniques 

All the available malaria case data for the 

retrospective study were gathered from the 

healthcare system, and these Health Centers 

were chosen using a purposive sampling tech-

nique because their malaria morbidity records 

were more complete than those of other study 

health facilities. However, the study only in-

cludes these four kebeles (Puldeng, Baziel, 

Eliya, and Itang) to create a representative 

sample. 

For assessing coverage and use of IRS and 

LLINs, four kebeles were purposively select-

ed based on malaria and IRS and LLINs in-

formation and accessibility for researchers.  

To select a fairly representative sample of 

households, the sample size was distributed 

proportionally to each of the four malarious 

kebeles of the Itang district based on the num-

ber of households they have. Then households 

were randomly selected from a list provided 

by the district administration by systematic 

random sampling. The four studied kebeles 

consist of a total of 4500 households. 

For the household survey for IRS and 

LLINs coverage and use, the sample size was 

determined using the single population pro-

portion formula. N= Z2P(1-P)/d2 Where n is 

the sample size of households. P= proportion 

of households that slept under LLIN. No pre-

vious similar study was carried out in the area 

and to get the maximum sample size, P was 

taken as 50% (P= 0.5). The degree of accura-
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cy required (sampling error) is 5%, that is, d= 

0.05. Z= Standard score for 95% confidence 

level is 1.96. An additional 10% for non-re-

sponse rates was taken. Substituting the above 

values, the calculated sample size for the study 

was 200 households.  

The total number of HHs for the IRS and 

LLINs study from the four kebeles was 200 

household heads. The households were select-

ed using a systematic random sampling meth-

od. Systematic random sampling was calcu-

lated by using the formula K=N/n, where k is 

the sample interval, N is the total population, 

and n is the sample size. Therefore, the sam-

ple interval for household heads in this study 

could be K= N/n= 4500/200= 23.  

In each kebele, 50 houses were selected from 

a random start and the head of household, or the 

spouse was interviewed. The heads of house-

holds or their spouses were preferred for inter-

views because they were knowledgeable about 

the health issues in their communities. When 

there was nobody to interview at the time of 

the visit, a neighboring house was included to 

evaluate the LLINs and IRS coverage. 

 

Source of data 

The source data for the retrospective study 

was the Health Centers, where patients were 

treated clinically and using a rapid detection 

test and microscopy and recorded on the reg-

istration book, by month, year, and sex from 

2017–2021. Malaria services are provided in 

all health facilities (health posts and Health 

Centers) in the area. 
 

Data collection tools 

Threats to the validity and reliability of da-

ta were minimized through the training of all 

research assistants and data collectors. The 

questionnaires were checked at the end of each 

day for omissions and inconsistencies. The ques-

tionnaires were pre-tested to ensure clarity and 

logical sequence. The questionnaires were both 

closed-ended and open-ended to collect data 

from the selected households, and it was orga-

nized to collect socio-demographic data which 

includes sex and age, household net usage and 

coverage, net usage last night, and coverage of 

indoor residual spraying. Furthermore, the ques-

tionnaires were translated into the commonly 

used language (Amharic) and back to English. 

Key informants were interviewed to gather in-

formation about coverage and use of IRS and 

LLINs 
 

Data collection methodology 

From the patient's registration book in four 

Health Centers namely Puldeng, Baziel, Eliya, 

and Itang Health Centres information about la-

boratory results and sociodemographic char-

acteristics of the cases was gathered. By using 

a standardized questionnaire, coverage, and net 

usage data were also obtained from randomly 

selected households. A household was defined 

as a group of people who share a common res-

idence and partake in common meals.  

 

Study variables 

Dependent variables  

The number of confirmed malaria cases or 

unconfirmed malaria cases that were reported 

from 2017–2021. Coverage and use of IRS and 

LLINs.  

 

Independent variables 

Demographic elements (age and gender): 

Age was categorized in years and sex is a bi-

nary variable and was categorized as Male and 

Female. Seasonality was categorized as wet and 

dry. 

 

Data quality control 

Depending on how recently the data was 

collected, it required daily monitoring for com-

pleteness, inconsistencies, inaccuracy, and va-

lidity. Before data entry, the data were cat-

egorized and coded, ordered, and processed. 

A few confirmed malaria cases were divided 

into months for each year to describe the sea-

sonal pattern of malaria. Inconsistencies were 

fixed and double data entry was performed. 
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Data analysis 

To prepare the data for analysis, they were 

all verified for accuracy and cleared of any 

discrepancies. The SPSS statistics version was 

used to evaluate the data once they were en-

tered into Excel and analyzed using SPSS Sta-

tistics for Windows, Version 22.0. Armonk, 

NY: IBM Corp. Descriptive statistics were 

used to show the trends of malaria prevalence 

in terms of seasons, years, gender, age, Health 

Center, and species of malaria parasite; the 

chi-square test was used to compare the trend 

of malaria prevalence in sex and age groups; 

statistical significance was considered at P< 

0.05. The retrospective malaria data and cov-

erage and use of IRS and LLINs were sum-

marized using tables. 

 
Results 
 

The prevalence of malaria cases 

In the Itang area from 2017 to 2021, blood 

films from 4,500 patients suspected of having 

malaria were prepared and evaluated. 1,800 

(40.00%) of these were malaria cases with 

microscopic confirmation (Table 1). In 2021 and 

2019, respectively, malaria cases were report-

ed at their lowest (n= 324) and highest (n= 

401). The years 2019 and 2017 had the largest 

(n= 939) and lowest (n= 869) proportions of 

patients with malaria suspicion, respectively. 
 

The prevalence of malaria parasites 

The following malaria parasites were found 

in the study area: P. falciparum, P. vivax, and 

mixed infections. In comparison to past years, 

2019 saw the most cases of P. falciparum, P. 

vivax, and mixed infections, followed by 2018. 

Plasmodium falciparum infections were more 

prevalent than P. vivax infections in the Itang 

District (Fig. 2). 
 

Malaria prevalence in the Itang District by 

sex 

The prevalence and number of confirmed 

malaria cases by sex for the previous 5 years 

are shown in Table 2. Males were composed 

of 748 (41.6%) and females were 1,052 (58.4 

%) of the malaria prevalence. There was a 

statistically significant difference in malaria 

prevalence between the sexes (ᵪ2= 8.56, df= 2, 

P< 0.05). 

 

Malaria prevalence by age group in the Itang 

district 

Malaria infections were noted across all 

age groups (Table 3). Age groups and malaria 

burden had a statistically significant relation-

ship (ᵪ2= 3.084, df= 6, P< 0.05). The age 

range from 15 to 30 had the highest preva-

lence of infection, at 33.9%, followed by the 

age range from 30 and up, at 30.1%, and the 

age range from 5 to 14 years, at 21.0%. The 

age group under five years old experienced a 

low infection rate. 

 

Malaria prevalence as reported by Itang Dis-

trict health facilities 

The data gathered for this study from four 

health clinics in the district revealed variances 

in malaria prevalence. Itang Health Center had 

the highest prevalence, with 532 (29.56%) in-

stances, followed by Eliya Health Center with 

439 (24.39%), Puldeng Health Center with 

427 (23.72%), and Baziel Health Center with 

402 (22.33%) cases (Fig. 3). 

 

Malaria prevalence by season of transmis-

sion 

In Ethiopia, the three seasons' malaria prev-

alence was examined. The primary wet sea-

son, which runs from June to September, saw 

the most recorded instances of malaria, and 

the dry season, which runs from October to 

January, saw the middle between the highest 

and lowest. The primary wet season had high-

er levels of P. vivax, P. falciparum, and 

mixed infections than the dry season (Fig. 4). 

 

Coverage and Use of IRS and LLINs 

A total of 200 respondents were success-

fully interviewed for this study, yielding a 

https://doi.org/10.18502/jad.v18i3.18574
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response rate of 100.0% for major control in-

tervention coverage and utilization. 

 

Coverage of Indoor Residual Spraying (IRS) 

Indoor residual house spray coverage is 

presented in Table 4. Nearly thirty-seven per-

cent of the households reported that their 

homes were sprayed with insecticide in the 

last 12 months, while 63.5%, stated they were 

not sprayed in the last 12 months. Forty per-

cent of respondents perceived the benefit of 

the IRS is to reduce mosquito bites. 

With a respondent rate of 42.46%, Itang 

had the most households that were sprayed 

(Table 5), whereas Eliya had a respondent 

rate of 24.66%. Baziel and Puldeng had the 

fewest residences that had been sprayed. 
 

Coverage and Use of Long-lasting Insecti-

cidal Nets (LLINs) 

The findings of this survey showed that 

179 (89.5%) houses had nets, while just 21 

(10.5%) did not have a net at the time of the 

study. 80 (44.7%) families had three or more 

nets, 57 (31.84%) households had two nets, 

and just 42 (23.46%) households had just one 

net. Long-lasting Insecticidal Nets were used 

by 162 (90.5%) of the households, while only 

17 (9.5%) utilized any other kind of net. The 

majority of responders who resided in the 

home had more than 4 children number with 

97 responses (48.5%), those with 4 in their 

homes with 66 respondents (33.0%), those 

with 3 people in their homes with 31 respond-

ents (15.5%), and those with 2 people in their 

homes with 6 respondents (3%). The percent-

age of respondents who believed their nets 

were in fair condition was highest among 78 

(43.57%) (Table 6). As shown in the table, 

123 (68.72%) homes are currently using their 

nets, while just 56 (31.28%) households are 

not. Only 47 (38.21%) of the 123 houses that 

indicated they were currently utilizing their 

nets used them last night, while 76 (61.79%) 

of those households did not. From the 47 

households who slept in their nets last night, 

only 25 (53.20%) households reported that 

there were two family members present; 11 

(23.40%) households reported that only three 

people were present; 8 (17.02%) households 

reported that four peoples are slept in their nets 

last night and above four peoples are slept in 

their nets last night in 3 (6.38%) households. 

 

Coverage of Long-lasting Insecticidal Nets 

by Kebeles 

With a respondent rate of 65 (36.31%) in 

this study, Puldeng was the kebele with the 

highest percentage of households that own a 

net, followed by Itang with a respondent rate 

of 42 (23.46%). For the households that own 

a net, Eliya had a 42 (20.67%) response rate 

and Baziel had a 35 (18.99%). The only kebele 

with response rates of 52.94% and 34.57% 

respectively was Puldeng, whose households 

own more nets and LLINs (Table 7). Net own-

ership and the Itang district community were 

statistically significantly correlated (ᵪ2= 16.75, 

df= 3, P< 0.05). 

 

Net use last night 

Only 368 people slept under the net last 

night, out of the 962 users who are actively 

using it. In this study, those aged 15 to 49 

make up the majority of those who used a net 

last night, with a respondent rate of 188 

(51.09%), the majority of those who slept un-

der LLINs last night, with a respondent rate of 

51.35%, and the majority of those who slept 

under any net last night, with a respondent 

rate of 48.57% (Table 8). With a response rate 

of 123 (33.42%), Puldeng is the sole kebele 

with the highest number of persons who slept 

under a net last night, according to the results 

in Table 6 above. The kebele Puldeng had re-

spondent rates of 48.57% and 31.83%, respec-

tively, and had the highest proportion of resi-

dents who slept beneath any net and LLINs 

last night. 
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Table 1. Data on the annual distribution of malaria cases in the Itang District, Ethiopia, 2017–2021 

 

Year Total number 

of blood film examined 

Total number 

of cases (%) 

2017 868 343 (39.52%) 

2018 923 374 (40.41%) 

2019 939 401 (42.71%) 

2020 893 358 (40.09%) 

2021 877 324 (36.94%) 

Total 4500 1800 (40.00%) 

 
Table 2. The previous five years of malaria prevalence by sex in the Itang District, Ethiopia, 2017–2021 

 

Sex Variable Malaria Case Total Chi-square (  P-value 

P. falciparum P. vivax Mixed 

Male Count 406 301 41 748  

8.555 

 

0.000 % within malaria case 42.2% 41.6% 35.3% 41.6% 

Female Count 555 422 75 1052 

% within malaria case 57.8% 58.4% 64.7% 58.4% 

Total Count 961 723 116 1800 

% within malaria case 100.0% 100.0% 100.0% 100.0% 

 
Table 3. Age-specific Plasmodium spp. prevalence in the Itang District, Ethiopia, 2017–2021 

 

Variable   Malaria Case Total Chi-square 

(  

P-

value 
   P. falcipa-

rum 

P. vivax Mixed 

Age for Category <5 Count 146 114 10 270 3.084 0.000 

% within malaria case 15.2% 15.8% 8.6% 15.0% 

5–14 Count 209 149 20 378 

% within malaria case 21.7% 20.6% 17.2% 21.0% 

15–30 Count 322 250 39 611 

% within malaria case 33.5% 34.6% 33.6% 33.9% 

>30 Count 284 210 47 541 

% within malaria case 29.6% 29.0% 40.5% 30.1% 

Total Count 961 723 116 1800 

% within malaria case 100.0% 100.0% 100.0% 100.0% 

 
Table 4. Coverage of IRS in Itang District, Ethiopia, 2021 

 

Characteristics Categories Frequency (N) Percentage (%) 

Was your house sprayed with in-

secticide last 12 months 

Yes 73 36.5 

No 127 63.5 

If yes, when was last sprayed In the last 12 months 34 46.58 

In last 6 months 39 53.42 

Perceived benefits of using the IRS Reduce mosquito bites 29 39.73 

Reduce cockroaches 16 21.91 

Prevent malaria 21 28.77 

No benefit 7 9.59 
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Fig. 1. Map of the study area 

 

 
 

Fig. 2. Trends of malaria parasite species from 2017 to 2021, Itang District, Ethiopia 
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Table 5. IRS coverage by Kebeles in Itang District in 2021 
 

Characteristics Households sprayed at least once Total Chi-square P-value 

With the last 12 months 0–6 months 

n % n % N % 
 

Baziel 
 

7 
 

17.94 
 

5 
 

14.70 
 

12 
 

16.44 
7.654 0.00 

Eliya 10 25.64 8 24.52 18 24.66 

Itang 19 48.72 12 35.29 31 42.46 

Puldeng 3 7.69 9 26.47 12 16.44 

N 39 100.0 34 100.00 73 100.00 

 

 
 

Fig. 3. Malaria prevalence and parasitological data in four health facilities in the western Ethiopian area of Itang, 2017–2021 

 

 
 

Fig. 4. Seasonal Plasmodium species distribution in the Itang District of Ethiopia from 2017 to 2021 
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Table 6. Household Long-lasting Insecticidal Nets coverage and utilization, Itang District of Ethiopia, 2017–2021 
 

Characteristics Categories Frequency (N) Percentage (%) 

Is there an LLIN in this house? Yes 179 89.50 

No 21 10.50 

Number of LLINs in your house 1 42 23.46 

2 57 31.84 

≥ 3 80 44.70 

Net ownership Any net 17 9.50 

LLINs 162 90.50 

Household number 2 6 3.00 

3 31 15.50 

4 66 33.00 

Above 4 97 48.50 

Type of net Untreated net 5 2.80 

Locally Treated Net (LTN) 12 6.70 

LLINs 162 90.50 

Condition net Good (no holes) 53 29.61 

Fair (no holes that fit a torch battery) 78 43.57 

Poor (1–4 holes that fit a torch battery) 31 17.32 

Unsafe (> 5 Holes that fit a torch battery) 6 3.35 

Unused (still in package) 11 6.15 

LLIN use 

Are the net is currently used Yes 123 68.72 

No 56 31.28 

Net use the previous night Yes 47 38.21 

No 76 61.79 

How many of your family mem-

bers slept under LLIN last 

night? 

2 25 53.20 

3 11 23.40 

4 8 17.02 

Above 4 3 6.38 

Reasons for not using the avail-

able LLINs 

Nets do not prevent malaria 6 10.71 

Afraid of its toxicity 17 30.36 

Other 33 58.93 

Reasons for unavailability of 

LLINs 

 

Not available 3 14.29 

Lost/stolen 2 9.52 

Used for other purposes 10 47.62 

Old; then thrown away 6 28.57 

 
Table 7. Long-lasting Insecticidal Nets  coverage by kebeles in Itang District, Ethiopia, 2017–2021 

 

Characteristics Net ownership Total Chi-square 

 

P-value 

Any net LLINs 

n % N % N % 

 

Baziel 

 

3 

 

17.65 

 

32 

 

19.75 

 

35 

 

18.99 

16.75 0.00 

Eliya 5 29.41 32 19.75 37 20.67 

Itang 0 0.00 42 25.93 42 23.46 

Puldeng 9 52.94 56 34.57 65 36.31 

N 17 100.0 162 100.00 179 100.00 
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Table 8. Long-lasting Insecticidal Nets utilization by kebele, sex, and age categories, Itang District, Ethiopia, 2017–2021 
 

Characteristics/Domain Factors Slept under the net last night Total 

Any net LLINs 

N % N % N % 

Age < 5 2 5.71 20 6.00 22 5.98 

5–14 years 4 11.43 85 25.53 89 24.18 

15–49 years 17 48.57 171 51.35 188 51.09 

≥ 50 years 12 34.29 57 17.12 69 18.75 

N 35 100.00 333 100.00 368 100.00 

Gender Female 11 31.43 187 56.16 198 53.80 

Male 24 68.57 146 43.84 170 46.20 

N 35 100.00 333 100.00 368 100.00 

 

 

 

Kebele 

Baziel 11 31.43 80 24.02 91 24.73 

Eliya 7 20.00 91 27.33 98 26.63 

Itang 0 0.00 56 16.82 56 15.22 

Puldeng 17 48.57 106 31.83 123 33.42 

N 35 100.00 333 100.00 368 100.00 

 
Discussion 
 

According to the study, from 2017 to 2021, 

40% of the blood films showed malaria cases. 

This result was comparable to a study from 

Kola Diba Health Center (39.6%) (47). How-

ever, studies conducted in Dembecha Health 

Center, Northwest Ethiopia (48), Kombolcha 

Health Center (7.5%) in North-central Ethio-

pia (49), Ataye (8.4%) in North Shoa (50), 

and Felegehiwot Referral Hospital (5.0%) in 

Bahir Dar (32) contrast with this assessment. 

These disparities may result from variations 

in malaria detection techniques and the capac-

ity of laboratory personnel to locate and rec-

ognize malaria parasites. Furthermore, differ-

ent regions may employ different strategies 

for the prevention and control of malaria. The 

prevalence of the disease may vary depending 

on factors such as demographics, economic 

activity, altitude fluctuation, research period, 

accessibility to health institutions, community 

awareness of vector management measures, 

LLINs, and IRS coverage and utilization. More-

over, the difference in the average annual prev-

alence of malaria within the study period might 

be due to the difference in climatic conditions. 

Greater attention toward malaria prevention and 

control measures by various responsible bod- 

 

 

ies, increased community awareness on the use 

of ITNs, insecticide spraying, best drainage sys-

tems for mosquito breeding sites and global cli-

mate change may all be contributing factors 

for the variation in malaria prevalence.  

Plasmodium falciparum infections were more 

prevalent than P. vivax in Itang District. From 

the records of the Ijaji, Bako, and Sayo Health 

Centers (2008–2012), Geshere et al. (27) re-

ported that the rates were 66.38%, 17.13%, 

and 49.43%, respectively. The results of this 

did not agree with those of Abate et al. (51), 

who reported that P. vivax was the main spe-

cies and accounted for 76.2% of positive sam-

ples in a retrospective study in Mojo town. 

This can be a result of variations in the study 

period, sample size, study area, and other ele-

ments. 

This study's findings on malaria prevalence 

are complementary to those from a study con-

ducted in 2003 at the Assendabo Health Cen-

ter (52) in which the causes of malaria were 

identified and treated. The prevalence of P. 

falciparum is 32 (51.6%), and there were 12 

mixed infections (7.8%), indicating that P. fal-

ciparum predominated in this study as well. The 

greater prevalence of P. falciparum finding in 
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this study is agreed with the national data and 

other related research conducted in Ethiopia 

(53, 54–56). However, this outcome disagrees 

with a prior report from Jimma Town that stated 

P. vivax was more common (8). 

According to Woyessa et al. (57), P. vivax 

predominates in Butajira and the adjacent are-

as since 86.5% of the patients tested positive 

for P. vivax, 12.4% for P. falciparum, and 1.1 

% had mixed infections. 

These inconsistencies could be brought about 

by variations in malaria detection techniques 

and the capacity of laboratory employees to lo-

cate and recognize malaria parasites (58). Op-

erations for preventing and controlling malar-

ia may also differ from one place to another. 

The prevalence of the disease may differ de-

pending on factors such as demographics, eco-

nomic activity, altitude difference, research pe-

riod, health institution accessibility, commu-

nity awareness of vector control, and LLINs 

and IRS coverage. 

In addition to human activity, weather ex-

tremes, and natural catastrophes have influ-

enced the development of vector-borne infec-

tious diseases (59, 60), pointing to the role of 

climate change in these occurrences. Rapid 

transmission of diseases that were not previ-

ously common, like malaria, has also been 

caused by environmental changes like the in-

troduction of a new insect into a region or 

population (59). 

Plasmodium falciparum is common in trop-

ical and subtropical regions of Central and 

South America, Africa, and Asia. According 

to (61), the five species all belong to the same 

genus and each one has a distinctive look un-

der the microscope and somewhat diverse pat-

terns of symptoms. It causes the most severe 

infections and is to blame for almost 90% of 

the deaths brought on by malaria in Sub-Sa-

haran Africa. According to this study, com-

pared to past years, 2019 saw the highest num-

ber of instances of P. falciparum, P. vivax, 

and mixed infections, with 2018 coming in 

second. Plasmodium falciparum infections are 

more prevalent than P. vivax infections in the 

Itang District, while mixed infections are less 

prevalent overall. 

In our analysis, females outnumbered males 

in both the number and prevalence of con-

firmed malaria cases over the previous five 

years. There was a statistically significant gen-

der difference in malaria prevalence. As a re-

sult, there is a connection between gender and 

malaria cases. This investigation found that all 

age groups had malaria infection. The burden 

of malaria was statistically significantly corre-

lated with age groups. With a prevalence of 

33.9%, the age group of 15 to 30 years had 

the greatest infection rate, which was followed 

by the age group of 30 years and above with a 

prevalence of 30.1%. The age group of chil-

dren under five years old experienced a low 

infection. They claim that there is no appre-

ciable variation in prevalence by age group, 

area, or globally, which is at odds with (49). 

Additionally, there is no predictable trend for 

the prevalence of malaria according to age. 

This study found that the primary wet sea-

son, which runs from June to September, saw 

the highest number of malaria cases reported, 

while the dry season, which runs from Octo-

ber to January, saw the lowest number. The 

primary wet season saw higher levels of P. 

vivax, P. falciparum, and mixed infections and 

lower levels during the dry season. The months 

of September through November saw the high-

est rates of malaria cases (27.1%), while De-

cember, January, and February during the dry 

season saw the lowest rates of infection (22.5 

%). The seasonality seen in the current study 

is like that seen in investigations conducted in 

other regions of Ethiopia (62, 63). In most areas 

of Ethiopia, the main malaria transmission sea-

son typically runs from September to Decem-

ber, following the wettest month of June through 

September. Another ten-year study conducted 

in Jimma Town revealed changes in the spe-

cies composition of Plasmodium because of 

environmental variables, in addition to varia-

tions in the number of malaria cases (28). 
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In this study, 63.5% of the households re-

ported that their homes had not had insecticide 

spraying in the previous 12 months, whereas 

36.5% reported having received one. This is 

lower than the 95.3% found by (67) in Tanza-

nia in a survey performed after a round of 

IRS. Regarding the reported advantages of 

using IRS, 39.73% of families said that it de-

creased mosquito bites, 28.7% claimed that it 

prevented malaria, 21.91% claimed that it de-

creased cockroaches, and only 9.59% claimed 

that there was no advantage. Arguments against 

utilizing the IRS 48.03% of respondents claimed 

it is inconvenient, followed by 28.35% who 

said it stinks, 13.39% who said it irritates the 

skin, 7.08% who said it poisons domestic ani-

mals, and only 3.15% who said it stains walls. 

Similar to Munga et al. (68), when asked why 

they thought spraying was important, 82% 

(n= 274) of respondents indicated it helped to 

reduce mosquito bites inside of homes, 9% 

(n= 29) claimed it helped to reduce the num-

ber of cockroaches, and 0.6% (n= 2) said it 

had no value at all. Only 9% (n= 29) of re-

spondents connected IRS to reducing malaria 

transmission. Those who did not readily em-

brace using the IRS did so for a variety of rea-

sons. Thirty percent (n= 7) of the respondents 

disapproved of IRS as a viable malaria pre-

vention strategy due to skin irritation, and foul 

odor, 35% (n= 8), and 21% (n= 5) domestic 

animal toxicity. Others (13%) refused to ac-

cept the IRS because it damages walls or takes 

too long to process. 

According to the findings of this study, 

Itang had the most sprayed households per 

every four kebeles. Itang was the kebele where 

most households had been sprayed over the 

past year and the past six months. As a result, 

there were differences between kebeles and 

sprayed houses. 

Contrary to this study, in Western Ethio-

pia's Gilgele Gibe Field Research Centre, Der-

bew et al. (64) found no statistically signifi-

cant correlation between the head of house-

hold's educational attainment and the use of 

LLITNs. The results demonstrate that among 

vulnerable populations, education influences 

the use of mosquito nets. Additionally, it demon-

strates how a higher level of education pre-

vents behavior and attitude changes by ob-

structing social and economic development, 

which ultimately results in pregnant women 

and children under five in Ethiopia not using 

mosquito nets. 

Sena et al. (65) found that compared to 

households with three or fewer members, 

those with larger families were less likely to 

use LLINs/ITNs. The aforementioned research 

showed that pregnant women and children 

under five in Ethiopia utilize mosquito nets in 

large part due to household size. Large fami-

lies may not have enough mosquito nets for 

the family or may not have enough space in 

their dwelling for the nets to be hung. These 

factors can all have an impact on how often 

mosquito nets are used. 

Like the current study, it was linked to a 

6.6% rise in respondents' usage of LLINs in 

Cameroon following an 8-month implementa-

tion. Additionally, it revealed a 12% rise in 

the respondents' under-five children's net us-

age the previous night (66). According to study 

(25) findings, the most effective way to lower 

malaria incidence and the density of the target 

vector population was to use indoor house 

spraying and LLINs for malaria control. How-

ever, Ethiopia was unable to stop the spread 

of malaria because of a lack of enthusiasm for 

the usage of LLINs and indoor house spraying 

techniques. 

The significant increase in insecticide re-

sistance in malaria vector populations global-

ly especially in Africa is due to the large-scale 

and extensive application of insecticides in 

the form of IRS and LLINs for vector control 

(69). Different levels of insecticide resistance 

of An. arabiensis has been reported from var-

ious regions of the country against a range of 

insecticides of different classes, such as orga-

nochlorines (DDT), pyrethroids (permethrin, 

deltamethrin, lambda-cyhalothrin), and carba-
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mates (bendiocarb), organophosphates (mala-

thion) (70–74). The use of two or more insec-

ticides having different modes of action alter-

natively within a given period could delay the 

development of insecticide resistance at a sig-

nificant level. The removal of its selection pres-

sure would help to restore the susceptibility of 

the vector population that was resistant to the 

insecticide under consideration (75). 
 

Implications of the study 

The findings of this study imply that the 

District Health Offices, health care systems, 

and other Stakeholders seeking to better un-

derstand the prevalence of malaria among 

households in Itang district in Gambella and 

perhaps other regions of Ethiopia. The cover-

age and usage of LLINs and IRS suggest that 

current efforts and strategies are inadequate. 

The findings of this study also suggest that 

developing proper intervention programs is 

needed against malaria.  
 

Limitations of the study 

The study was based on cross-sectional pri-

mary data, so some respondents were unwill-

ing to spare their time to give the necessary 

data. Second, the data analyzed for this study 

are cross-sectional; therefore, no definitive 

statements regarding the causal relations be-

tween malaria parasitemia and the outcome 

variables can be made. Besides, the responses 

of the sample households may not be free from 

personal bias. Despite the challenges, the sur-

vey has worked hard and took safety measures 

to minimize these limitations and realize the 

objective of the study. 

 
Conclusion 
 

The current work, conducted in Itang Dis-

trict from 2017 to 2021 found the overall 

prevalence of malaria confirmed 40.0% cases. 

Plasmodium falciparum infections were more 

common than P. vivax infections and their 

mixed forms in the district. According to our 

analysis of the number and prevalence of ma-

laria cases that have been confirmed by sex 

over the past five years, females had more 

instances than males. According to our study, 

prevalence peaked between the ages of 15 and 

30 years, followed by over 30 years and be-

tween 5 and 14 years. The age group of chil-

dren under five years old experienced low in-

fection. The results of this study also demon-

strate that there was variance in the distribu-

tion of nets in the local kebeles. The age group 

that used the net the most yesterday night was 

15–49 years old. Our study results also show 

that a large number of households have not 

had their homes treated with IRS in the past 

year, and only a small number of people lived 

in such homes. These results call for an urgent 

need to implement control measures including 

the coverage and use of ILLNs and IRS at the 

community level, targeting risk factors, com-

munity awareness, and management of this 

condition by health professionals. 

 
Acknowledgements 
 

The authors would like to acknowledge Wol-

lega University for funding the study and Itang 

district officials and participants for their hos-

pitalities and data provisions. 

 
Ethical consideration 
 

The study was approved by the Wollega 

University Research Ethical Review Commit-

tee (Ref. No. W/U/795/2021), and informed 

consent was obtained from each subject be-

fore inclusion in the study. The respondent's 

right to decline to answer any of the questions 

or to take part in the discussion was honored. 

Confidentiality of all information obtained from 

respondents was assured by safely and secure-

ly storing the questionnaires.  

 

 

https://doi.org/10.18502/jad.v18i3.18574
http://jad.tums.ac.ir/


J Arthropod-Borne Dis, September 2024, 18(3): 218–237                                                B Bonker et al.: A Five-Year Trend of … 

https://doi.org/10.18502/jad.v18i3.18574 

233 
 

http://jad.tums.ac.ir 

Published Online: September 30, 2024 

 

 

Conflicts of interest 
 

The authors declare that they have no con-

flicts of interest.  

 
References 
 

1. World Health Organization (2022) World 

Malaria Report 2022. Available at: 

https://www.who.int/teams/global-

malaria-programme/reports/world-

malaria-report-2022 

2. World Malaria Report (2019) Geneva: 

World Health Organization. Available at: 

https://www.who.int/publications/i/item/9

789241565721. 

3. World Health Organization (2015) Guide-

lines for the treatment of malaria, World 

Health Organization. Available at: 

https://www.afro.who.int/publications/gui

delines-treatment-malaria-third-edition. 

4.  Federal ministry of health (2016) Five-year 

National Operational Plan for Malaria Pre-

vention and Control in Ethiopia 2016–

2020, Addis Ababa. 

5. Hunt RH, Coetzee M, Fettene M (1998) 

The Anopheles gambiae complex: a new 

species from Ethiopia. Trans R Soc Trop 

Med Hyg. 92(2): 231–235.  

6. White GB, Tessfaye F, Boreham PFL, Lemma 

G, Tesfaye F (1980) Malaria vector ca-

pacity of Anopheles arabiensis and An. 

quadriannulatus in Ethiopia: Chromoso-

mal interpretation after six years storage 

of field preparations. Trans Roy Soc Trop 

Med Hyg. 74: 683–684. 

7. Yilma M, Petrarca V, Tesfamariam T (1982) 

Cytogenetic studies on the malaria vector 

mosquito Anopheles arabiensis Patton, in 

the Awash valley, Ethiopia. Parasitologia. 

24: 237–243. 

8. Mesfin L, Nigatu W, Gezahegn T, Tilahun 

D (1991) Inversion polymorphisms in 

Anopheles arabiensis (Patton) in five select-

ed localities from east, south and south west 

Ethiopia. Insect Sci Applic. 12: 375–378. 

9. Lulu M, Hadis M, Makonnen Y, Asfaw T 

(1999) Inversion polymorphisms on Anoph-

eles arabiensis chromosomes from several 

regions of Ethiopia. Insect Sci its Appl. 

19: 207–210.  

10. Abose T, Ye-ebiyo Y, Olana D, Alamirew 

D, Beyene Y, Regassa L, Mengesha A  

(1998) Reorientation and defnition of the 

role of malaria vector control in Ethiopia. 

WHO/MAL/981085. Geneva, World Health 

Organization.  

11. Yohannes M, Haile M, Ghebreyesus TA, 

Witten KH, Getachew A, Byass P, Lind-

say SW (2005) Can source reduction of 

mosquito larval habitat reduce malaria trans-

mission in Tigray, Ethiopia? Trop Med Int 

Health. 10(12): 1274–1285. 

12. Ethiopia: National Malaria Guidelines, Fourth 

edition (2017). Available at:  

https://reliefweb.int/report/ethiopia/ethiop

ia-national-malaria-guidelines-fourth-

edition-november-2017. 

13. Nigussie G, Abdulahi Y, Mebrate A (1988)  

Malaria In: The Ecology of Health and 

Disease in Ethiopia. Ahmed Z and Kloos 

H (Eds). Ministry of Health. EMPDA. 

Addis Ababa, Ethiopia. 1988: 136–150. 

14. Yewhalaw D, Coosemans M, Duchateau 

L, Speybroeck N, Bortel WV, Denis L 

(2010) First evidence of high knockdown 

resistance frequency in Anopheles ara-

biensis (Diptera: Culicidae) from Ethiopia. 

Am J Trop Med Hyg. 83(1): 122–125.  

15. Jaleta KT, Hill SR, Seyoum E, Balkew M, 

Gebre-Michael T, Ignell R, Tekie H (2013) 

Agro-ecosystems impact malaria preva-

lence: large-scale irrigation drives vector 

population in western Ethiopia. Malar J. 

12: 350.  

16. Krafsur ES, Armstrong JC (1978) An in-

tegrated view of entomological and par-

asitological observations on falciparum ma-

laria in Gambela, Western Ethiopian Low-

lands. Trans Roy Soc Trop Med Hyg. 72 

(4): 348–356.  

https://doi.org/10.18502/jad.v18i3.18574
http://jad.tums.ac.ir/
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2022
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2022
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2022
https://www.who.int/publications/i/item/9789241565721
https://www.who.int/publications/i/item/9789241565721
https://www.afro.who.int/publications/guidelines-treatment-malaria-third-edition
https://www.afro.who.int/publications/guidelines-treatment-malaria-third-edition
https://reliefweb.int/report/ethiopia/ethiopia-national-malaria-guidelines-fourth-edition-november-2017
https://reliefweb.int/report/ethiopia/ethiopia-national-malaria-guidelines-fourth-edition-november-2017
https://reliefweb.int/report/ethiopia/ethiopia-national-malaria-guidelines-fourth-edition-november-2017


J Arthropod-Borne Dis, September 2024, 18(3): 218–237                                                B Bonker et al.: A Five-Year Trend of … 

https://doi.org/10.18502/jad.v18i3.18574 

234 
 

http://jad.tums.ac.ir 

Published Online: September 30, 2024 

 

 

17. United States Agency for International 

Development (2017) President’s malaria 

initiative Ethiopia, malaria operational plan. 

Available at: 

https://reliefweb.int/report/ethiopia/presid

ent-s-malaria-initiative-ethiopia-malaria-

operational-plan-fy-2017. 

18. World Health Organization (2011) National 

strategic plan for malaria prevention con-

trol and elimination in Ethiopia 2011–

2015. Available at: 

https://extranet.who.int/countryplanningc

y-

cles/sites/default/files/planning_cycle_re

posito-

ry/ethiopia/ethiopia_malaria_national_str

ategic_plan_2011-2015_130810.pdf. 

19. Carter TE, Yared S, Gebresilassie A, Bon-

nell V, Damodaran L, Lopez K, Ibrahim 

M, Mohammed S, Janies D (2018) First 

detection of Anopheles stephensi Liston, 

1901 (Diptera: culicidae) in Ethiopia using 

molecular and morphological approaches. 

Acta Trop. 188: 180–186.  

20. Balkew M, Mumba P, Dengela D, Yohan-

nes G, Getachew D, Yared S, Chibsa S, 

Murphy M, George K, Lopez K, Janies 

D, Choi SH, Spear J, Irish SR, Carter TE 

(2020) Geographical distribution of Anoph-

eles stephensi in eastern Ethiopia. Parasit 

Vectors. 13(1): 35.  

21. Krafsur ES (1970) Anopheles nili as a vec-

tor of malaria in lowland region of Ethio-

pia. Bull WId Hlth Org. 42: 466–471.  

22. Krafsur ES (1971) Malaria transmission in 

Gambella. lliubabur Province. Ethiop Med 

J. 9: 75–94. 

23. Chanyalew T, Natea G, Amenu D, Yewhalaw 

D, Simma EA (2022) Composition of mos-

quito fauna and insecticide resistance status 

of Anopheles gambiae sensu lato in Itang 

special district, Gambella, Southwestern 

Ethiopia. Malar J. 21: 125  

24. Vajda ÉA, Webb CE (2017) Assessing the 

risk factors associated with malaria in the 

highlands of Ethiopia: What do we need  

to know? Trop Med Infect Dis. 2(4): 1–13.  

25. Bekele D, Belyhun Y, Petros B, Deressa 

W (2012) Assessment of the effect of in-

secticide-treated nets and indoor residual 

spraying for malaria control in three rural 

kebeles of Adami Tulu District, South 

Central Ethiopia. Malar J. 11: 127. 

26. Taffese HS, Hemming-Schroeder E, Koep-

fli C, Tesfaye G, Lee M, Kazura J (2018) 

Malaria epidemiology and interventions in 

Ethiopia from 2001 to 2016. Infect Dis 

Poverty. 7: 103.  

27. Geshere G, Dabassa A, Petros B (2014) 

Trend of Malaria Prevalence in Ilu Galan, 

Bako Tibe, and Danno Districts of West 

Shoa Zone, Oromiya Region, Ethiopia. J 

Biol Chem Res. 31(2): 678–693. 

28. Alemu A, Abebe G, Tsegaye W, Golassa 

L (2011) Climatic variables and malaria 

transmission dynamics in Jimma town, 

South West Ethiopia. Parasit Vectors. 4: 

30. 

29. Addisu A, Tegegne Y, Mihiret Y, Setegn 

A, Zeleke AJ (2020) A 7-year trend of ma-

laria at primary health facilities in North-

west Ethiopia. J Parasitol Res. 2020: 1–5. 

30. Solomon A, Kahase D, Alemayehu M 

(2020) Trend of malaria prevalence in 

Wolkite Health Center: an implication to-

wards the elimination of malaria in Ethio-

pia by 2030. Malar J. 19: 112.  

31. Berhe B, Mardu F, Legese H, Negash H 

(2019) Seasonal distribution and seven year 

trend of malaria in North West Tigrai: 

2012–2018, Ethiopia. Trop Dis Travel Med 

Vaccines. 5: 15. 

32. Yimer M, Hailu T, Mulu W, Abera B, 

Ayalew W (2017) A 5-year trend analysis 

of malaria prevalence within the catch-

ment areas of Felegehiwot Referral Hos-

pital, Bahir Dar city, northwest-Ethiopia: a 

retrospective study. BMC Res Notes. 10 

(1): 4–7.  

33. Tadesse F, Andrew W, Deressa W (2018) 

Prevalence and associated risk factors of 

malaria among adults in East Shewa Zone 

https://doi.org/10.18502/jad.v18i3.18574
http://jad.tums.ac.ir/
https://reliefweb.int/report/ethiopia/president-s-malaria-initiative-ethiopia-malaria-operational-plan-fy-2017
https://reliefweb.int/report/ethiopia/president-s-malaria-initiative-ethiopia-malaria-operational-plan-fy-2017
https://reliefweb.int/report/ethiopia/president-s-malaria-initiative-ethiopia-malaria-operational-plan-fy-2017
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/ethiopia/ethiopia_malaria_national_strategic_plan_2011-2015_130810.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/ethiopia/ethiopia_malaria_national_strategic_plan_2011-2015_130810.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/ethiopia/ethiopia_malaria_national_strategic_plan_2011-2015_130810.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/ethiopia/ethiopia_malaria_national_strategic_plan_2011-2015_130810.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/ethiopia/ethiopia_malaria_national_strategic_plan_2011-2015_130810.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/ethiopia/ethiopia_malaria_national_strategic_plan_2011-2015_130810.pdf


J Arthropod-Borne Dis, September 2024, 18(3): 218–237                                                B Bonker et al.: A Five-Year Trend of … 

https://doi.org/10.18502/jad.v18i3.18574 

235 
 

http://jad.tums.ac.ir 

Published Online: September 30, 2024 

 

 

of Oromia Regional State, Ethiopia: a cross-

sectional study. BMC Public Health. 18: 25.  

34. Gontie GB, Wolde HF, Baraki AG (2020) 

Prevalence and associated factors of ma-

laria among pregnant women in Sherkole 

district, Benishangul Gumuz regional state, 

West Ethiopia. BMC Infect Dis. 20: 573.  

35. WHO (2015) Global technical strategy for 

malaria 2016–2030, WHO, Geneva, Swit-

zerland. Available at: 

https://www.who.int/docs/default-

source/documents/global-technical-

strategy-for-malaria-2016-2030.pdf. 

Accessed 5 Feb 2025. 

36. Federal Ministry of Health (2014) HSDP 

IV Annual Performance Report EFY 2006 

(2013/14), Version I, FMOH, Addis Ababa, 

Ethiopia. Available at: 

http://tucghe.org/HSDP%20IV.pdf. 

37. WHO (2004) A strategic Framework for 

Malaria Prevention and Control During 

Pregnancy in the African Region, WHO, 

Brazzaville. Available at: 

https://www.afro.who.int/sites/default/file

s/2017-

06/malaria_in_pregnancy_092004.pdf.  

38. Alliance for Malaria Prevention (2012) A 

toolkit for mass distribution campaigns to 

increase coverage and use of long-lasting 

insecticide-treated nets, AMP. Available at: 

https://allianceformalariaprevention.com/

wp-content/uploads/2021/03/AMP-

Toolkit-2.0-English.pdf. 

39. Deressa W, Hailemariam D, Ali A (2007) 

Economic costs of epidemic malaria to 

households in rural Ethiopia, Trop Med 

Int Health, 12(10): 1148–1156. 

40. Federal Ministry of Health (2014) National 

Malaria strategic plan 2014–2020, FMOH, 

Addis Ababa, Ethiopia. 

41. Federal Ministry of Health  (2012) Ethiopia 

National Malaria Indicator Survey 2011, 

EHNRI, Addis Ababa, Ethiopia. Availa-

ble at: https://ephi.gov.et/wp-

content/uploads/2014/07/ethiopia-

mis2011-report.pdf.  

42. WHO (1957) Technical Report Series, 123 

(Malaria: Six report of the Expert Com-

mittee). Available at: 

https://iris.who.int/bitstream/handle/1066

5/40377/WHO_TRS_123.pdf. 

43. WHO (1961) Technical Report Series, 205 

(Malaria: Eighth report of the Expert Com-

mittee). Available at: 

https://iris.who.int/handle/10665/40477.  

44. World Health Assembly resolution (1962) 

WHA15.19. Available at: 

https://iris.who.int/handle/10665/85748.  

45. Tulu A (1993) Malaria in Kloos, H and Z. 

A. Zein (eds). The Ecology of Health and 

Disease in Ethiopia. Westview Press. Boul-

der. 1993: 341–352. 

46. Nigatu W, Petros B, Lulu M, Adugna N, 

Wirtz R, Tilahun D (1994) Some aspects 

of malaria prevalence, vector infectivity 

and DDT resistance studies in Gambella 

Region, Southwestern Ethiopia. Ethop J 

Health Dev. 8(1): 1–18. 

47. Alemu A, Muluye D, Mihret M, Adugna 

M, Gebeyaw M (2012) Ten-year trend 

analysis of malaria prevalence in Kola 

Diba, North Gondar, Northwest Ethiopia. 

Parasit Vectors. 5: 173. 

48. Haile D, Ferede A, Kassie B (2020) Five-

year trend analysis of malaria prevalence 

in Dembecha Health Center, West Goj-

jam Zone, Northwest Ethiopia: A retrospec-

tive study. J Parasitol Res. 2020: 8828670.  

49. Gebretsadik D, Feleke DG, Fiseha M (2018) 

Eight-year trend analysis of malaria prev-

alence in Kombolcha, South Wollo, north-

central Ethiopia: a retrospective study. Par-

asit Vectors. 11: 55. 

50. Feleke DG, Gebretsadik D, Gebreweld A 

(2018) Analysis of the trend of malaria 

prevalence in Ataye, North Shoa, Ethio-

pia between 2013 and 2017. Malar J. 17 

(1): 323. 

51. Abate A, Assefa M, Golassa L (2022) Five-

year trend of malaria prevalence in Mojo 

Town, Central Ethiopia: shifting burden 

of the disease and its implication for ma-

https://doi.org/10.18502/jad.v18i3.18574
http://jad.tums.ac.ir/
https://www.who.int/docs/default-source/documents/global-technical-strategy-for-malaria-2016-2030.pdf
https://www.who.int/docs/default-source/documents/global-technical-strategy-for-malaria-2016-2030.pdf
https://www.who.int/docs/default-source/documents/global-technical-strategy-for-malaria-2016-2030.pdf
http://tucghe.org/HSDP%20IV.pdf
https://www.afro.who.int/sites/default/files/2017-06/malaria_in_pregnancy_092004.pdf
https://www.afro.who.int/sites/default/files/2017-06/malaria_in_pregnancy_092004.pdf
https://www.afro.who.int/sites/default/files/2017-06/malaria_in_pregnancy_092004.pdf
https://allianceformalariaprevention.com/wp-content/uploads/2021/03/AMP-Toolkit-2.0-English.pdf
https://allianceformalariaprevention.com/wp-content/uploads/2021/03/AMP-Toolkit-2.0-English.pdf
https://allianceformalariaprevention.com/wp-content/uploads/2021/03/AMP-Toolkit-2.0-English.pdf
https://ephi.gov.et/wp-content/uploads/2014/07/ethiopia-mis2011-report.pdf
https://ephi.gov.et/wp-content/uploads/2014/07/ethiopia-mis2011-report.pdf
https://ephi.gov.et/wp-content/uploads/2014/07/ethiopia-mis2011-report.pdf
https://iris.who.int/bitstream/handle/10665/40377/WHO_TRS_123.pdf
https://iris.who.int/bitstream/handle/10665/40377/WHO_TRS_123.pdf
https://iris.who.int/handle/10665/40477
https://iris.who.int/handle/10665/85748


J Arthropod-Borne Dis, September 2024, 18(3): 218–237                                                B Bonker et al.: A Five-Year Trend of … 

https://doi.org/10.18502/jad.v18i3.18574 

236 
 

http://jad.tums.ac.ir 

Published Online: September 30, 2024 

 

 

laria elimination: A retrospective study. 

Infect Drug Resist. 15: 455–464.  

52. Tesfaye D (2003) A mixed malarial infec-

tions among clinical malaria suspected 

patients in Assendabo Teaching Health 

Center. Am J Trop Med Hyg. 68: 51–55. 

53. Federal Ministry of Health (2010) National 

strategic plan for malaria prevention, con-

trol and elimination in Ethiopia, 2011–

2015. Addis Ababa: Federal Ministry of 

Health of Ethiopia. 

54. Alelign A, Tekeste Z, Petros B (2018) Prev-

alence of malaria in Woreta town, Am-

hara region, Northwest Ethiopia over eight 

years. BMC Public Health. 18(1): 1–6. 

55. Amenu D (2014) Prevalence of malaria 

among patients visiting Nekemte Hospi-

tal. J Med Microbiol Dia. 3: 137. 

56. Mohammed SA, Yaregal A (2019) Malar-

ia data analysis in Menge district, Assossa 

zone, Benishangul Gumuz, Ethiopia, 2017. 

JOJ Int Med. 1(1): 20–27. 

57. Woyessa A, Deressa W, Ali A, Lindtjørn 

B (2012) Prevalence of malaria infection 

in Butajira area, south-central Ethiopia. 

Malar J. 11: 84.  

58. Gindola Y, Getahun D, Sugerman D, Ton-

gren E, Tokarz R, Wossen M, Demissie 

K, Zemelak E, Okugn A, Wendimu J, Hailu 

G, Tegistu M, Begna D (2022) Adher-

ence to national malaria clinical manage-

ment and testing guidelines in selected pri-

vate clinics of Gambela Town, Gambela 

Region, Ethiopia: a mixed method study. 

Malar J. 21(1): 164. 

59. Jones KE, Patel NG, Levy MA, Storeygard 

A, Balk D, Gittleman JL (2008) Global 

trends in emerging infectious diseases. Na-

ture. 451: 990–993.  

60. Haines A, Kovats RS, Campbell-Lendrum 

D (2006) Climate change and human health: 

impacts, vulnerability, and public health. 

Public Health. 120: 585–596. 

61. Centre for Disease Control and Prevention 

(2006) Malaria Surveillance, United States. 

June 20, 2008 / 57(SS05); 24-39. Avail-

abe at:  

https://www.cdc.gov/mmwr/preview/mm

wrhtml/ss5705a2.htm. 

62. Gemechu T, Samuel A, Yewhalaw D (2015) 

Ten years trend analysis of malaria prev-

alence and its correlation with climatic 

variables in Sibu Sire District, East Wol-

lega Zone, Oromia Regional state, West-

ern Ethiopia: A retrospective study. J Sci 

Technol Arts. 4(4): 99–105.  

63. Hawaria D, Getachew H, Zhou G, Demis-

sew A, Habitamu K, Raya B (2019) Ten 

years malaria trend at Arjo-Didessa sugar 

development site and its vicinity, South-

west Ethiopia: a retrospective study. 

Malar J. 18: 145. 

64. Derbew A, Alemseged F, Birhanu Z, Sena L, 

Tegegn A, zeynudin A, Dejene T, Sudhakar 

M, Abdo N, Tessema F (2010) Effect of 

training on the use of long-lasting insecti-

cide-treated bed nets on the burden of 

malaria among vulnerable groups, south-

west Ethiopia: baseline results of a cluster 

randomized trial. Malar J. 9: 121. 

65. Sena LD, Deressa WA, Ali AA (2013) Pre-

dictors of long-lasting insecticide-treated 

bed net ownership and utilization: evidence 

from community-based cross-sectional 

comparative study, Southwest Ethiopia. 

Malar J. 12: 406. 

66. Bowen HL (2013) Impact of a mass media 

campaign on bed net use in Cameroon. 

Malar J. 12: 36. 

67. West PA, Protopopoff N, Rowland M, 

Cumming E, Rand A, Drakeley C (2013) 

Malaria risk factors in North West Tan-

zania: The effect of spraying, nets and 

wealth. PLoS ONE. 8(6): e65787. 

68. Munga S, Kimwetich Z, Atieli F, Vulule 

J, Kweka E (2017) Knowledge and per-

ceptions about an indoor residual spray 

for malaria prevention in Mumberes di-

vision, Nandi County in Central province 

of Kenya. Tanzan J Health Res. 19(4): 1–9. 

69. WHO (2012) Global plan for insecticide 

resistance management in malaria vec- 

https://doi.org/10.18502/jad.v18i3.18574
http://jad.tums.ac.ir/
https://malariajournal.biomedcentral.com/articles/10.1186/1475-2875-11-84#auth-Bernt-Lindtj_rn-Aff3


J Arthropod-Borne Dis, September 2024, 18(3): 218–237                                                B Bonker et al.: A Five-Year Trend of … 

https://doi.org/10.18502/jad.v18i3.18574 

237 
 

http://jad.tums.ac.ir 

Published Online: September 30, 2024 

 

 

tors. ISBN 978 924 1564472. 

70. Balkew M, Ibrahim M, Koekemoer LL, 

Brooke BD, Engers HH, Aseffa A, Ge-

bre-Michael T, Elhassen I (2010) Insec-

ticide resistance in Anopheles arabiensis 

(Diptera: Culicidae) from villages in cen-

tral, northern and southwest Ethiopia and 

detection of kdr mutation. Parasit Vectors. 

3: 40. 

71. Abate A, Hadis M (2011) Susceptibility of 

Anopheles gambiae s.l to DDT, malathion, 

permethrin and deltamethrin in Ethiopia. 

Trop Med Int Health. 6: 486–491. 

72. Yewhalaw D, Wassie F, Steurbaut W, 

Spanoghe P, Spanoghe P, Bortel WV, 

Denis L, Tesema DA, Getachew Y, Coose-

mans M, Duchateau L, Speybroeck N 

(2011) Multiple insecticide resistance: an 

impediment to insecticide-based malaria 

vector control program. PLoS One 6(1): 

e16066. 

73. Alemayehu E, Asale A, Eba K, Getahun K, 

Tushune K, Bryon A, Morou E, Vontas J, 

Van Leeuwen T, Duchateau L, Yewhalaw 

D (2017) Mapping insecticide resistance 

and characterization of resistance mecha-

nisms in Anopheles arabiensis (Diptera: 

Culicidae) in Ethiopia. Parasit Vectors. 10 

(1): 407.  

74. Messenger LA, Shililu J, Irish SR, Anshe-

bo GY, Tesfaye AG, Ye-Ebiyo Y, Chibsa 

S, Dengela D, Dissanayake G, Kebede E, 

Zemene E, Asale A, Yohannes M, Taffese 

HS, George K, Fornadel C, Seyoum A, 

Wirtz RA, Yewhalaw D (2017) Insecticide 

resistance in Anopheles arabiensis from 

Ethiopia (2012–2016): a nationwide study 

for insecticide resistance monitoring. Ma-

lar J. 16: 469. 

75. Insecticide Resistance Action Committee 

(2011) Prevention and management of in-

secticide resistance in vectors and pests of 

health importance, 2nd edition. A manual 

produced by: Insecticide resistance action 

committee. p. 72.  

https://doi.org/10.18502/jad.v18i3.18574
http://jad.tums.ac.ir/

