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Introduction
Malaria is one of the leading health burdens in the developing 

world, especially in several sub Saharan Africa countries. 
Plasmodium falciparum is the most prevalent malaria parasite 
in African, accounting for 99.7% of estimated malaria cases 
in 2018 [1]. In Ethiopia, Malaria transmission is seasonal and 
predominantly unstable, peak malaria incidence occurs from 
September to December, following the main rainy seasons (June 
September) and from March to May, during and after the small 
rainy seasons (February-March) [2]. WHO has developed a plan 
to reduce the global malaria burden by 90% by 2030 and to move 
towards malaria elimination [3]. Malaria surveillance, monitoring & 

evaluation are critical to ensure efficient detection of malaria cases 
or clusters of cases should be investigated to identify risk factors, 
eliminate foci of transmission and maintain malaria-free status. 
Active case detection is important in elimination programmes by 
detecting symptomatic cases that are not detected by passive case 
detection and asymptomatic cases in the community [4].

Moving from malaria control to elimination requires national 
malaria control programs to implement strategies to detect both 
symptomatic and asymptomatic cases in the community [5]. 
Active case detection played a major role in interrupting malaria 
transmission in Sri Lanka [6]. Asymptomatic malaria is Plasmodium 
infections that lack typical clinical symptoms but are detectable by 
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microscopy, rapid diagnostic test or molecular methods. Recent 
studies using molecular detection tools have shown that, in 
endemic populations, submicroscopic infections (parasitaemia that 
is below the limit of detection of microscopy or RDT, but detectable 
using molecular or other highly sensitive diagnostic methods) are 
common, whereas symptomatic and microscopically detectable 
infections comprise only a small fraction of all infections [7].

Statement of the Problem 
Malaria remains an important public health concern as it 

causes an estimated 228 million cases and 405 000 deaths in 2018. 
Although incidence rate of malaria declined globally between 2010 
and 2018, from 71 to 57 cases per 1000 population at risk, from 
2014 to 2018, the rate of change slowed dramatically, reducing to 
57 in 2014 and remaining at similar levels through to 2018 [1]. 
Malaria incidence in and around Anger Gute town from June to 
December 2018 was found to be 0.343. Trend analysis of malaria 
from 2014 to 2018 indicated a nearly unchanged number of malaria 
cases. This shows presence of low sustained malaria transmission 
In Anger Gute area [8]. Asymptomatic malaria remains a challenge 
for malaria elimination as it significantly influences transmission 
dynamics by a reservoir for malaria [9-11]. In low- malaria 
endemic setting asymptomatic infections were highly prevalent 
and responsible for most onward mosquito infections [12]. 
Asymptomatic malaria infections are prevalent in malaria endemic 
regions and most of these infections remain undiagnosed and 

untreated. Some community-based study in Ethiopia have shown 
that prevalence of asymptomatic malaria was 6.8% among school 
children in Sanja Town, Northwest Ethiopia [13] and it was 6.9% 
using RDT alone or prevalence was estimated to be 22.7% if RDT 
and PCR used in West Arsi Zone, Shalla district [14].

Significance of the Study 
Household surveys in malaria endemic areas are one of the high 

priorities given from surveillance, monitoring and evaluation of 
malaria [2]. As progress is made towards malaria elimination, it is 
important to asses’ prevalence of asymptomatic and symptomatic 
malaria in community in different setting to support efforts in 
malaria elimination. Community based malaria survey was not 
done in the study area. This survey includes local community of 
all age groups to show prevalence of asymptomatic malaria. In 
addition, symptomatic malaria was detected by active case finding 
among study participants.

Objective General Objective

To assess occurrence of malaria among rural residences of 
Anger Gute area, Gida Ayana district, western Ethiopia.

Specific Objective

To assess prevalence of asymptomatic carriers and active 
malaria cases among rural residences of Anger Gute area. To assess 
the extent of malaria morbidity and malaria intervention/s used in 
Anger Gute area.

Methods
Study Area and Period

Figure 1: Study area Map, in and around Anger Gute town, East Wollega Zone, Oromia Regional State, Western Ethiopia. 

Anger Gute area is found in Gida Ayana district in East Wollega 
Zone of Oromia, Regional State, and western Ethiopia (Figure 1). It 
is located about 360 km west of Addis Ababa along the main road 
connecting Nekemte to Bahir Dar and set in the Anger River Valley 
(upper Blue Nile Valley) in western Ethiopia. The altitude of the 

area is between 1200m to 1500m above sea level and on global 
positioning, the study area is located at latitude of N90 33’57” and 
longitude of E360 37’57. The area is affected by seasonal/unstable 
malaria transmission. This study was conducted from 14 to 29 
August 2020.
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Study Population 

413 residents of Anger Gute area from two kebeles (Tull 
lencha and Warabo) were included in the study. Study participants 
were classified as asymptomatic carrier (harboring plasmodium 
parasitaemia without fever or clinical sign) or symptomatic malaria 
with a clinical malaria attack (with fever or clinical sign of malaria).

Inclusion Criteria

Anger Gute area residents, age greater than 6 months.

Exclusion Criteria

Symptomatic patients of malaria taking antimalarial drugs 
during study period were excluded.

Study Design
A community based cross-sectional study was conducted.

Sample Size Determination

129 and 130 Sample size was determined using a single 
population formula, by assuming an expected 131 proportion of 
malaria 22.7% in asymptomatic individuals detected by RDT and 
PCR in Ethiopia 132 [14], 4% margin of error, and 95% confidence 
of certainty.                    
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 413 individuals were included in the survey.

Sampling Techniques

Random sampling (lottery method) was used to select two 
kebeles (Tull Lencha and Warabo) from eight malaria endemic 
kebeles of Anger Gute area. One village was selected from each 
141 kebeles for door-to-door sampling. The number of individuals 
participated in this study was 142 proportional to total population 
size in selected villages 143.

Data Collection Techniques 
Data were collected by laboratory diagnosis of Plasmodium 

using Malaria RDT kit (CareStar TM, Pf/Pv (HRP2/ PLDH)). In 
addition, socio-demographic characteristics, history of malaria 
146 infection and prevention of the disease were assessed by 
interviewing study participants. The 147 questionnaire is initially 
prepared in English and then translated in to local languages for 
data 148 collection.

Sample Collection 

After consenting the head of household, household members 
were requested to give finger-prick blood samples. An experienced 
clinician, member of data collector, examined presence or 
absence of sign and symptoms of malaria. Digital thermometers 
were used to measure body temperature. Individuals with body 
temperature≥37.5°C were considered febrile. A finger-prick blood 
sample was collected by a laboratory technician for RDT tests. This 

survey targeted all selected volunteers and household members to 
detect any asymptomatic infection or clinical malaria found in the 
community for active malaria case detection.

Statistical Analysis

SPSS 20.0 statistical software package (SPSS, Inc, Chicago, 
USA) was used for statistical analysis. Data analysis of factors 
associated with Plasmodium infections was done using binary 
logistic regression. P- value of less or equal to 0.05 was considered 
significant.

Ethical Consideration

This research proposal was approved by the Research Ethical 
Review Committee of Akillu Lema Institute, AAU. Permission to 
undertake the research was obtained from regional, zonal and 
worda health offices. Verbal consent was obtained from household 
heads before administering the questionnaire. A parent or guardian 
of any child participant provided informed consent on their behalf. 
Assent was also taken from children. Study participants tested 
malaria positive by RDT were treated based on Ethiopia’s malaria 
treatment guideline: Artemether-lumefantrine for P. falciparum 
and chloroquine for P. vivax.

Variables

Dependent variables: Prevalence of malaria parasite.

Independent variables: Place of residence, age, sex, malaria 
morbidity, LLINs utilization.

Results
 Socio Demographic Characteristics

A total of 413 individuals were included in the survey. 58.8% 
and 41.2% of study participants were recruited from Tull Lencha 
and Warabo kebeles respectively. Nearly half percent of study 
participants were under 15 years of age. Of the total 413 study 
participants, 56.7% were females and majority (87.2%) of them 
were Amhara in ethnic (Table 1).

Table1: Socio-demographic characteristics of study participants, Anger 
Gute area, 14 to 29 August 2020(n= 413).

Variables Frequency Percent

Kebeles

Tull Lencha 243 58.8

Warabo 170 41.2

Sex

Male 179 43.3

Female 234 56.7

Age in years

Under 15 205 49.6

15-24 52 12.6

25- 44 90 21.8

≥ 45 66 16

Ethnicity

Oromo 53 12.8

Amhara 360 87.2
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History of Malaria Before this Survey

Out of total 413 respondents, 254(62.7%) had got malaria 
before this study. The majority of these did not know the type of 

malaria they diseased. In addition, 72.1% of these got malaria in the 
past five years. About 83.3% of respondents sleep under LLINs the 
night before the survey (Table 2).

Table 2: Study participants’ malaria history and bed net utilization in Anger Gute area, 14 to 29 August 2020.

Variables Frequency Percent

Malaria before (n=413)

Yes 259 62.7

No 144 35.6

Do not know 12 3

Type of malaria (n=254)

P. falciparum 56 22

P. vivax 20 7.8

Do not know 178 70.1

Have malaria (n=254)

< 1 month ago, 35 13.8

1month- 5 years ago 148 58.3

6-10 years ago, 26 10.2

10 years ago, 45 17.7

Treatment (n=35)

1 week ago, 4 11.4

2 weeks ago, 7 20

3 weeks ago, 2 5.7

4 weeks ago, 22 62.8

Bed net utilization (n=413)

always 344 83.3

sometimes 47 11.4

none 22 5.3

Prevalence of Malaria

Among 413 study participants screened, Plasmodium infection 
was detected in 2.7% (11/413). Out of these, ten individuals were 

diagnosed with Plasmodium falciparum and one individual was 
detected with Plasmodium vivax. A mixed infection of P. vivax and 
Plasmodium falciparum were not detected (Figure 2).

Figure 2: Species of Plasmodium identified in Anger Gute malaria survey, 2020.
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The vast majority of study participants (98.1%) were 
asymptomatic upon clinical examination of malaria. Of these, 
malaria parasites were detected in 7 individuals. Hence, prevalence 
of malaria among asymptomatic individuals was 1.73% (7/405). 
4 active malaria cases (3 from Warabo and 1 from Tull lencha 
kebele) were detected from 8 febrile individuals identified during 
community-based survey. The occurrence of malaria parasite 
was 36.5 times more in symptomatic patients as compared to 
asymptomatic individuals (Table 3).

Table 3: Occurrence of malaria parasite among asymptomatic and 
symptomatic individuals in Anger Gute area, 14 to 29 August 2020(n= 413).

Clinical 
Status

No 
(Percent)

Malaria parasite COR* p- 
value

Positive Negative

Asymptomatic 405 
(98.1%) 7 398 36.5 0

Symptomatic 8 (1.9%) 4 4

Total 413 11 402

No significance difference in malaria parasite infection in 
areas of residence, age categories and 213 Ethnic group of study 
participants (P>0.05). In Anger Gute area, Plasmodium infection 
were 214 more detected among Males as compared with female 
(AOR= 23.6, P=0.041) (Table 4). 

Table 4: Socio-demographic characterizes of study participants in relation 
to malaria parasite 216 infection in Anger Gute area, 14 to 29 August 
2020(n=413).

Variable

Malaria Parasite

 COR* p-value AOR* p-value

Positive Negative

Kebeles       

Tull 
Lencha 3 240 3.95 0.045 3.7 0.075

Worabo 8 162 1  1  

Sex       

Male 8 171 36.5 0 23.6 0.041

Female 3 231 1  1  

Age 
category       

Under 15 5 200 0.62 0.66 0.72 0.77

15- 24 2 50 0.38 0.44 0.27 0.31

25-44 3 87 0.45 0.49 0.37 0.4

≥ 45 1 65 1  1  

Ethnic       

Oromo 3 50 0.34 0.162 0.71 0.65

Amhara 8 352 1  1

 Note*: COR*: Cumulative Odds Ratio; AOR*: Adjust Odds Ratio.

Discussion
Monitoring malaria using health facility-based surveys has 

challenges and limitations [15]. So, community-based malaria 
survey is needed to assess prevalence of asymptomatic carriers 

and active cases to support striving to ward malaria elimination. 
Overall prevalence of Plasmodium infection in this community-
based survey was 2.7%. This prevalence was lower than study 
reported from Maseno, Kenya [16] using microscopy and Nigeria 
that use RDT for detection [17]. This difference might be related to 
the level of malaria transmission in the study sites.

Prevalence of malaria parasite in this study was comparable 
to some community-based study done in Ethiopia, among all age 
group in malarious areas of Ethiopia using RDT [18], among school 
children in Sanja Town, Northwest Ethiopia using microscopy [13] 
and in West Arsi Zone using RDT [14]. 91% of malaria parasites 
detected in this survey were P. falciparum. The Predominance of 
P. falciparum in this finding was in line with Ethiopia MIS-2015, 
among malaria positive cases P. falciparum and P. vivax infection 
were 82% and 8% respectively by RDT [18]. In this study, Malaria 
parasites were more detected among males than females. This 
finding was similar to study done in Gambia [15], western India 
[19], and Ethiopia [20]. However, it contrasts study done in Kenya 
[16]. Risk factor of this socio- demographic characteristic to malaria 
parasite infection was related to division of labour as a result of 
gender roles may play a significant part in determining exposure to 
female Anopheles mosquitoes [21].

In this survey, occurrence of malaria parasite was 36.5 times 
more in symptomatic patients as compared to asymptomatic 
individuals. This might be related to the limit of RDT to detect 
parasites in asymptomatic individuals and/ or symptomatic 
individuals are more likely have malaria parasites than 
asymptomatic carriers. 62.4% of study participants had got malaria 
before this survey. This finding was higher than study reported from 
Ethiopia [22]. This increase in mortality of malaria in Anger Gute 
might be related to the level of malaria transmission in the areas. 
Although knowledge of study participants on malaria transmission, 
symptoms and preventive measures was good [22,23], this study 
showed that most of study participants did not differentiate the 
type of malaria they diseased. Malaria patients should be informed 
of the type of malaria they are ill with as severity, recurrence and 
treatment type differed by type of malaria parasite that cause the 
disease.

About 83.3% of respondents slept under LLINs the night before 
the survey. This utilization of bed nets was higher than study done 
in this study area 7 years ago [24] and Ethiopia MIS report of 2015 
[18].

Limitation of the Study
Individuals previously treated for malaria may test positive for 

RDT within 14days after treatment, as antigens often persist after 
treatment. In addition, RDT has low sensitivity for low parasite 
densities.

Conclusion
Overall prevalence of Plasmodium infection in this survey 

was 2.7%. Prevalence of malaria parasite among asymptomatic 
individuals was 1.73%. 4 active malaria cases were detected in 8 
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febrile individuals. Malaria parasites were more detected among 
males than females. 62.7% of respondents had got malaria before 
this survey. About 83.3% of respondents slept under LLINs the 
night before the survey.

Recommendation
Molecular Techniques should be used to detect low density 

infections in this low transmission settings to accurately know 
prevalence of malaria parasite.
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