
 

ADDIS ABABA UNIVERSITY 

SCHOOL OF GRADUATE STUDIES    

 

THE PREVALENCE OF SYMPTOMATIC AND ASYMPTOMATIC 

MALARIA AND ITS ASSOCIATED FACTORS IN DEBRE ELIAS 

DISTRICT COMMUNITIES, NORTHWEST ETHIOPIA 

 

BY 

ABTIE ABEBAW (BSc) 

 

A THESIS SUBMITTED TO THE SCHOOL OF GRADUATE STUDIES, 

ADDIS ABABA UNIVERSITY IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE IN 

MEDICAL PARASITOLOGY 

                     

 

                                                                                                                                   

                                                                                    FEBRUARY, 2019 

               ADDIS ABABA, ETHIOPIA



ADDIS ABABA UNIVERSITY 

SCHOOL OF GRADUATE STUDIES    

DEPARTMENT OF MEDICAL MICROBIOLOGY, IMMUNOLOGY AND 

PARASITOLOGY 

 

The prevalence of symptomatic and asymptomatic malaria and its associated 

factors in Debre Elias district communities, Northwest Ethiopia 

 

By 

Abtie Abebaw (BSc), AAU 

Advisors: 

      Prof. Asrat Hailu, AAU                            

      Dr. Tadesse Kebede, AAU        



i 
 

ADDIS ABABA UNIVERSITY 

SCHOOL OF GRADUATE STUDIES    

 

The Prevalence of Symptomatic and Asymptomatic Malaria and Its Associated 

Factors in Debre Elias District Communities, Northwest Ethiopia 

By 

Abtie Abebaw  

A Thesis Submitted to the School of Graduate Studies, Addis Ababa University in 

Partial Fulfillment of the Requirements for the Degree of Master of Science in 

Medical Parasitology 

Approved by Examining Board: 

      Prof. Asrat Hailu, AAU                           Signature __________Date__/___/____ 

         Advisor  

      Dr. Tadesse Kebede, AAU                    Signature __________Date___/___/___ 

         Advisor  

      Mr. Muluneh Ademe (MSc)                 Signature __________Date__/___/____ 

         Examiner  

      Dr. Solomon Gebre-Selassie                Signature __________Date___/___/___ 

         Examiner 

      Dr. Tamrat Abebe                                     Signature __________Date___/___/___   

         Chairperson      



i 
 

Acknowledgements 
I would like to extend my deepest gratitude and heartfelt thanks to my advisors Dr. Tadesse 

Kebede and Prof. Asrat Hailu for their continuous support and guidance in the development of 

this thesis. I am grateful to the digital library, computer center and library staffs for their overall 

support and cooperation. I would also like to extend my heartfelt appreciation to my best friends 

Ato Yebeltal Aschalew, Ato Alehegne Aderaw and Ato Melese Gtachew for their valuable 

comments and suggestions. I would also like to thank study participants, East Gojjam zone health 

office, Debre Elias district health office, Guay health center, Genete health post, Chago Health 

post and Debre Markos University Department of Medical Laboratory Science for material, 

technical and moral support during field work. I also thank my wife Habtam Dagne for her 

continuous support. Finally, I would like to express my heartfelt gratitude to the Department of 

Medical Microbiology, Immunology and Parasitology, College of Health Science, Addis Ababa 

University for giving the opportunity to conduct my MSc thesis.  

 

 

 

 

 

 

 

 

 

 



ii 
 

Table of Contents 

Title                                                                                                                                       Page 

 

Acknowledgements ....................................................................................................................... i 

Table of Contents ......................................................................................................................... ii 

List of Abbreviations .................................................................................................................... v 

List of Figures .............................................................................................................................. vi 

List of Tables .............................................................................................................................. vii 

Abstract ...................................................................................................................................... viii 

1. Introduction .......................................................................................................................... 1 

1.1. Background ...................................................................................................................... 1 

1.2. Statement of the Problem ................................................................................................. 3 

1.3. Literature Review ............................................................................................................. 5 

1.3.1 Life Cycle of Plasmodium ........................................................................................ 5 

1.3.2 Malaria Diagnosis ..................................................................................................... 6 

1.3.3 Control and Prevention of Malaria ........................................................................... 7 

1.3.4 Global Epidemiology of Malaria .............................................................................. 8 

1.3.5 Epidemiology of Malaria in Ethiopia ....................................................................... 9 

1.3.6 Studies on the Prevalence and Associated Factors of Malaria Globally ................ 11 

1.3.7 Studies on the Prevalence and Associated Risk Factors of Malaria in Ethiopia .... 13 

1.4. Significance of the Study ............................................................................................... 18 

1.5. Research Questions ........................................................................................................ 19 

2. Objectives .......................................................................................................................... 20 

2.1. General Objective ........................................................................................................... 20 

2.2. Specific Objectives ......................................................................................................... 20 

3. Materials and Methods ....................................................................................................... 21 

3.1. Study Area ...................................................................................................................... 21 



iii 
 

3.2. Study Design and Period ................................................................................................ 22 

3.3. Population....................................................................................................................... 22 

3.3.1 Source Population ................................................................................................... 22 

3.3.2 Study Population ..................................................................................................... 22 

3.3.3 Eligibility Criteria ................................................................................................... 22 

3.4. Sample Size and Sampling Techniques ......................................................................... 22 

3.4.1 Sample Size Determination..................................................................................... 22 

3.4.2 Sampling Techniques/ Procedure ........................................................................... 23 

3.5. Variables of the Study .................................................................................................... 24 

3.5.1 Dependent Variable ................................................................................................ 24 

3.5.2 Independent Variables ............................................................................................ 24 

3.6. Operational Definitions .................................................................................................. 24 

3.7. Data Collection and Management .................................................................................. 25 

3.7.1 Data Collection Team ............................................................................................. 25 

3.7.2 Pre-test .................................................................................................................... 25 

3.7.3 Training ................................................................................................................... 25 

3.7.4 Malaria Associated Factors Assessment ................................................................. 25 

3.7.5 Blood Sample Collection ........................................................................................ 26 

3.7.6 Quality Control ....................................................................................................... 27 

3.8. Data Analysis ................................................................................................................. 27 

4. Ethical Consideration ......................................................................................................... 29 

5. Results ................................................................................................................................ 30 

5.1. Socio-demographic Characteristics ................................................................................ 30 

5.2. Malaria Prevalence ......................................................................................................... 32 

5.2.1 Prevalence of Overall, Symptomatic and Asymptomatic Malaria .......................... 32 

5.2.2 Prevalence of Overall Malaria by Age Groups, Sexes and Localities/Kebeles ...... 33 

5.2.3 Prevalence of Symptomatic and Asymptomatic Malaria among Age Groups and 

Sexes ……………………………………………………………………………………..34 

5.3. Associated Factors of Malaria Infection ........................................................................ 35 



iv 
 

5.3.1 Bivariate Analysis of Malaria with Associated Factors .......................................... 35 

5.3.2 Multivariate Logistic Regression of Associated Factors for Malaria ..................... 38 

5.4. Diagnostic Performance of RDT (CareStart TM Malaria HRP2/pLDH (Pf/Pv) Combo) 

against Light Microscopy .......................................................................................................... 39 

6. Discussion .......................................................................................................................... 40 

7. Strengths and Limitations of the Study .............................................................................. 44 

7.1. Strengths ......................................................................................................................... 44 

7.2. Limitations ..................................................................................................................... 44 

8. Conclusion and Recommendations .................................................................................... 45 

8.1. Conclusion ...................................................................................................................... 45 

8.2. Recommendations .......................................................................................................... 45 

9. References .......................................................................................................................... 46 

10. Annexes.............................................................................................................................. 53 

  

 

 

 

 

 

 

 

 

 

 

 



v 
 

List of Abbreviations 

AAU                          Addis Ababa University  

ACT   Artemisinin-based Combination Therapy  

CDC   Centre for Disease Control and Prevention 

DRERC                    Department Research Ethics Review Committee 

FMoH          Federal Ministry of Health  

IRS    Indoor-Residual Spraying  

ITN   Insecticide Treated Net  

LLIN             Long Lasting Insecticidal Net  

MIS   Malaria Indicator Survey  

PMI   President’s Malaria Initiative  

RDT   Rapid Diagnostic Test  

SOP   Standard operating manual 

SPSS   Statistical Package for Social Sciences  

WHO  World Health Organization 

 

 

 

 

 

 

 



vi 
 

List of Figures 

Figure 1: Life cycle of malaria ..................................................................................................... 6 

Figure 2: Epidemiology of malaria in the world (WHO, 2017a) ................................................. 9 

Figure 3: Malaria risk stratification in Ethiopia (FMoH, 2016) ................................................. 10 

Figure 4: Map of the Study Area (Melaku and Abebe, 2012) .................................................... 21 

Figure 5: Schematic Presentation of Sampling Procedure ......................................................... 23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

List of Tables 

Table 1: Socio-demographic characteristics of the participants, Debre Elias district; Northwest 

Ethiopia, May to June 2018 (n=440) .......................................................................................... 31 

Table 2: The prevalence of asymptomatic symptomatic and overall malaria, Debre Elias district; 

Northwest Ethiopia, May to June 2018 ...................................................................................... 32 

Table 3: The relative proportion of Plasmodium species among confirmed cases by RDT and 

light microscopy, Debre Elias district; Northwest Ethiopia, May to June 2018 ........................ 33 

Table 4: The distribution of malaria prevalence by age groups, sexes and localities/kebeles by 

light microscopy, Debre Elias district; Northwest Ethiopia, May to June 2018 ........................ 33 

Table 5: The prevalence of symptomatic and asymptomatic malaria among age groups and sexes, 

Debre Elias district; Northwest Ethiopia, May to June 2018 ..................................................... 34 

Table 6: Bivariate analysis of associated factors for malaria, Debre Elias district; Northwest 

Ethiopia, May to June 2018 ........................................................................................................ 37 

Table 7: Bivariate and multivariate logistic regression analysis of associated factors for malaria, 

Debre Elias district; Northwest Ethiopia May to June 2018 ...................................................... 38 

Table 8: Performance of RDT against light microscopy in the diagnosis of asymptomatic and 

symptomatic malaria, Debre Elias district; Northwest Ethiopia, May to June 2018 ................. 39 

 

 

 

 

 

 



viii 
 

Abstract  

Background: Malaria is a major public health problem which still result in illness and death 

despite appropriate intervention measures being taken. Malaria can be either asymptomatic or 

symptomatic so, identification of such infections are very important to control malaria. 

Objective: To assess the prevalence of symptomatic and asymptomatic malaria infections and 

its associated risk factors in Debre Elias district communities, Northwest Ethiopia. 

Method: A community based cross-sectional study was conducted from 01 May to 30 June 2018 

among selected Kebeles in Debre Elias district. A multi-stage sampling technique was carried 

out to select representative households. A total of 440 individuals were randomly selected from 

440 households. Malaria prevalence was determined by using both light microscopy and 

CareStartTM Malaria HRP2/pLDH (Pf/Pv) Combo (RDT) test. Associated factors were assessed 

by using structured questionnaires. Data entry and analysis was done by Epi info 3.1 and SPSS 

version 23, respectively. The association between dependent and independent variables were 

explored by using bivariate and multivariate logistic regression. Statistically significant 

association was declared at P-value of < 0.05.  

Results: A total of 440 individuals were included out of which 333 were asymptomatic and 107 

were symptomatic. From 333 asymptomatic participants, n=16 (4.8%, 95% CI=2.6-7.3) and 

n=14 (4.2%, 95% CI=2.1-6.5) were positive for malaria infection by RDT and light microscopy, 

respectively. Similarly, from 107 symptomatic individuals the prevalence of malaria was n=8 

(7.5%, 95% CI=2.8-12.6) by both RDT and light microscopy. Overall prevalence of malaria was 

n=22 (5%, 95% CI=3-7) by light microscopy with the majority of infection (59.1%) caused by 

P. falciparum. Utilization of ITN occasionally [AOR=4.51 (95% CI=1.21-16.79), not using ITN 

[AOR=5.47 (95% CI=1.04-28.5)], house with eave [AOR=3.35(95% CI=1.02-10.93)], previous 

history of malaria infection and family history of malaria infection [AOR=3.87 (95% CI=1.10-

13.61)] were identified as a risk factor for malaria infection in the study area (P <0.05). Almost 

prefect measure of agreement was observed between RDT and light microscopy (Kappa value 

=0.954).  

Conclusion: The findings indicate that malaria remains an important public health problem in 

Debre Elias district. Further studies needs on the burden of malaria using more sensitive methods 

such as PCR to scale up the eradication and control program of malaria.  

Key words: Malaria, prevalence, symptomatic, asymptomatic
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1. Introduction  

1.1. Background  

Malaria is a vector-borne life-threatening disease caused by protozoan parasites of genus 

Plasmodium and transmitted by female Anopheles mosquitoes. There are four different human 

malaria species; namely P. falciparum, P. vivax, P. malariae and P. ovale, but they differ in many 

aspects of their biology and geographic distribution. Among them, P. falciparum and P. vivax 

are the most prevalent in the world. P. falciparum is found in most tropical regions throughout 

the world such as sub-Saharan Africa, and is the most dangerous of the four in terms of both its 

mortality and morbidity (CDC, 2012; WHO, 2015b). A fifth species, P. knowlesi, which causes 

malaria in macaque monkey has recently been reported to infect humans in Southeast Asia 

(Collins, 2012). Though around 30-40 species of Anopheles mosquitoes are known to transmit 

malaria, A. gambiae, A. funestus, and A. arabiensis are the most abundant vectors in Africa 

(Tonnang et al., 2010).  

In Ethiopia, malaria is one of the top diseases which cause high morbidity and mortality in the 

community (FMoH, 2012a). P. falciparum and P. vivax are the most dominant malaria parasites 

accounting for almost 60% and 40% of all cases, respectively. Whereas, P. malariae and P. ovale 

are rare and account for less than 1% of all confirmed malaria cases. The major malaria vector 

incriminated in Ethiopia is A. arabiensis followed by A. pharoensis, A. funestus and A. nili 

(Ghebreyesus et al., 2006; FMoH, 2010; FMoH, 2012b; FMoH, 2014; WHO 2017a).  

The clinical manifestation of Plasmodium infection varies from asymptomatic to severe and fatal 

malaria. The most common symptoms are intermittent fever, headache, malaise, generalized 

body weakness and muscle aches etc. It is termed symptomatic malaria when there is malaria 

parasitemia with the presence of these symptoms (Lindblade et al., 2013). The disease may result 

in death or serious morbidity including impaired consciousness, respiratory distress, 

hypoglycemia, and jaundice which results in admissions to intensive care or prolonged hospital 

stay (Schellenberg et al., 1999). Children and pregnant women are more susceptible to malaria, 

which causes serious adverse effects in pregnant women including abortion, low birth weight and 

maternal anemia (Schellenberg et al., 1999; Adam et al., 2005). 

On the other hand, asymptomatic malaria refers to the presence of malaria parasites in the blood 

without symptoms, which usually provides a reservoir for transmission (Das et al., 2015). 
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Asymptomatic infections can be associated with high levels of gametocytes, and likely serve as 

an important parasite reservoir, and it has a significant contribution by maintaining parasite 

transmission (Alves et al., 2005; Makanga, 2014). Also, parasites from asymptomatic carriers 

are more infectious to Anopheles mosquitoes than symptomatic ones (Laishram et al., 2012) and 

serve as a major source of gametocytes for local mosquito vectors; and such infections contribute 

to the persistence of malaria transmission (Alves et al., 2005).  

Continuous exposures to Plasmodium parasites leads to the development of partial immunity for 

protection against further complication and, consequently, resulting in asymptomatic carrier. 

Partial immunity to malaria infections can lead to a reduction in the acute clinical symptoms of 

disease. This immunity is acquired from exposure to malaria infection and develops more quickly 

with frequent exposure; most children in areas with moderate-to-high levels of malaria 

transmission gain protection from severe disease at young age, usually by 2–5 years of age, 

followed by a decrease in the rate of symptomatic illness in early adolescence (Filipe et al., 2007; 

Lindblade et al., 2013). Furthermore, it was also believed that only areas of high endemicity are 

at risk of asymptomatic malaria infection. But, more recent studies from other malaria endemic 

regions have showed that communities living in low-transmission areas are also at the risk of 

asymptomatic malaria if they are left untreated (Bousema et al., 2014; Golassa et al., 2015; 

Imwong et al., 2015; Shannon et al., 2016).   
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1.2. Statement of the Problem 

Malaria is a major health burden distributed throughout tropical and subtropical regions of the 

world. It remains one of the most important causes of morbidity and mortality throughout the 

world (WHO, 2017a).  

Malaria impedes development, including effects on fertility, population growth, saving and 

investment, and worker productivity. The disease has also been associated with loss of earnings, 

low school attendance and premature mortality. Malaria has a great impact on the economy of 

the country by increasing medical costs due to expenditures on prevention, diagnosis, treatment 

and care of the disease (Sachs and Malaney, 2002).  

In Ethiopia, malaria is one of the leading causes of morbidity and mortality (FMoH, 2012a). The 

disease has significant impediment to social and economic development. It mostly affects the 

population during planting and harvesting seasons when there is the greatest need for agricultural 

work. This leads to heavy economic burden in the country which can adversely affect its struggle 

against poverty (FMoH, 2010; PMI, 2017). During epidemics, health facilities are overwhelmed 

with patients and many resources are diverted to deal with the emergency (FMoH, 2010). 

According to FMoH reports, malaria account for 12% of outpatient visits and 10 % of admissions 

(FMoH, 2012a). 

Recently, malaria control and elimination is becoming difficult due to the presence of 

asymptomatic carriers, the emergence of insecticide resistance vectors and drug resistance 

plasmodium species, and lack of sustainable and predictable fund (WHO, 2017a).  

In addition, most of the studies conducted on malaria mainly focused on clinical manifestations, 

severity, and complication because it is the principal cause of malaria-related deaths. Health 

institutions are the sources of most malaria prevalence data. But, malaria infections may be 

symptomatic, leading to treatment, or asymptomatic typically detected through active 

surveillance, which do not usually seek treatment but provides a fundamental reservoir of 

parasites (Lindblade et al., 2013). For every symptomatic malaria case in endemic areas, four to 

five asymptomatic carriers are found (Galatas et al., 2015). So, such data (i.e. from health 

institution) may represent a fraction (tip of the iceberg) of the entire infected population whose 

infection with Plasmodium ends up with clinical manifestations.  
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Asymptomatic infections in many endemic areas have become highly prevalent (Njama-Meya et 

al., 2004) which brings a new challenge for malaria prevention and control strategies (Chourasia 

et al., 2017).  And in regions, where there is seasonal and low transmission of malaria, even a 

small percentage of infected persons are sufficient to re-start malaria transmission. Therefore, 

identifying both types of infections in the communities and treating with appropriate antimalarial 

drugs is very important for effective malaria control and prevention program (Abossie et al., 

2017; Chourasia et al., 2017; Huang et al., 2017). 

Hence, knowledge of the current prevalence of symptomatic and asymptomatic malaria and its 

associated risk factors in the communities has paramount importance to scale up intervention 

programs. But, to the best of our knowledge, there is no documented study done in Debre Elias 

district. Therefore, the aim of this study is to assess the prevalence of symptomatic and 

asymptomatic malaria and associated risk factors in Debre Elias district communities. 
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1.3. Literature Review  

1.3.1 Life Cycle of Plasmodium  

All Plasmodium species causing disease in human have the same life cycle which alternates 

between the human host and the female Anopheles mosquito. The cycle begins during a blood 

meal, when a malaria-infected female Anopheles mosquito inoculates sporozoites into the human 

host. Sporozoites then migrate to the liver and infect hepatocytes (liver cells) and mature into 

schizonts, which rupture and release merozoites. Some P. vivax and P. ovale sporozoites change 

into a dormant stage (hypnozoites) which persist in the liver and cause relapses by invading the 

bloodstream within weeks, or even years later. After this initial replication in the liver (exo-

erythrocytic schizogony), the parasites undergo asexual multiplication in the erythrocytes 

(erythrocytic schizogony). Merozoites infect red blood cells. The ring stage trophozoites mature 

into schizonts, which rupture releasing merozoites. Some parasites differentiate into sexual 

erythrocytic stages (gametocytes). The erythrocyte cycle is the stage responsible for the clinical 

manifestations of the disease (CDC, 2012).  

The gametocytes, male (microgametocytes) and female (macrogametocytes), are ingested by 

Anopheles mosquitoes during a blood meal. The parasites multiplication in the mosquito is 

known as the sporogonic cycle. While in the mosquito’s stomach, the microgametes penetrate 

the macrogametes generating zygotes. The zygotes in turn become motile and elongated 

(ookinetes) which invade the midgut wall of the mosquito where they develop into oocysts. The 

oocysts grow, rupture, and release sporozoites, which make their way to the mosquito’s salivary 

glands. Inoculation of the sporozoites into a new human host continues the malaria life cycle 

(CDC, 2012).  
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Figure 1: Life cycle of malaria source: https://www.cdc.gov/dpdx/malaria/index.html 

1.3.2 Malaria Diagnosis  

Malaria is a serious public health problem in many parts of the world.  So early and accurate 

diagnosis of malaria is essential for both rapid and effective disease management and surveillance 

(FMoH, 2012b; WHO, 2015a). Microscopy remains the standard malaria diagnosis method 

though it is not accessible or affordable in most peripheral health facilities. The recent 

introduction of rapid diagnostic tests (RDT) for malaria is a significant step forward in case 

detection, management and reduction of empirical treatment. WHO recommends prompt malaria 

diagnosis either by microscopy or malaria RDT test in all patients with suspected malaria before 

treatment is administered to reduce the emergence and spread of drug resistance Plasmodium 

(WHO, 2017a). 

https://www.cdc.gov/dpdx/malaria/index.html


7 
 

Malaria RDT (CareStartTM Malaria HRP2/pLDH (Pf/Pv) Combo) is a qualitative immune-

chromatographic test which contains a membrane strip, which is pre-coated with two monoclonal 

antibodies as two separate lines across a test strip to detect malaria antigen in peripheral blood. 

One monoclonal antibody (test line ‘Pv’) is specific to Plasmodium lactate dehydrogenase 

(pLDH) of the P. vivax and the other line (test line ‘Pf’) consists of monoclonal antibody specific 

to histidine -rich protein (HRP2) of the P. falciparum (Access Bio,Inc., Addis Ababa,Ethiopia). 

In Ethiopia malaria diagnosis consists of patient’s clinical assessment, microscopic examination 

of blood slides and use of multi species RDT (CareStartTM Malaria HRP2/pLDH (Pf/Pv) Combo) 

in accordance with the level of health facility. Microscopic diagnosis remains the standard 

diagnosis of malaria at health centers and hospital, whereas multi species RDT are the main 

diagnostic tools at the health post level. Light microscopy using thick blood films can be very 

sensitive, detecting as few as 20 parasites/µl of blood. FMoH and WHO recommend that patients 

who test negative by malaria RDT or microscopy do not need anti-malarial medications (FMoH, 

2012b; WHO, 2015a). 

1.3.3 Control and Prevention of Malaria  

Malaria can be prevented and treated using different cost-effective interventions. The main 

components of malaria control strategies in Ethiopia include early diagnosis and effective 

treatment of cases, vector control measures such as indoor residual insecticide spray and 

environmental management. The main interventions of vector control can be achieved largely 

through use of insecticide-treated mosquito nets (ITNs) and indoor residual spraying (IRS) 

(FMoH, 2012b; FMoH, 2016).  

General use of ITNs decreases malaria-related morbidity and mortality, especially in vulnerable 

groups such as children under age 5 and pregnant women (WHO, 2014; Haji et al., 2016; WHO, 

2017a). ITNs provide protection both to the individuals sleeping under them by deterring 

mosquito bites and to other community members by killing mosquitoes, thereby reducing 

transmission of malaria parasites (Curtis et al., 2006). Two types of ITNs can be obtained: long-

lasting insecticidal nets (LLINs), and conventional ITNs. LLINs are ready-to-use nets that are 

pretreated at a factory and require no further treatment for 3–5 years. A conventional ITN is a 

net that has been soaked with insecticide within the last 12 months (WHO, 2007). IRS involves 
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spraying insecticide on indoor residential walls and ceilings. Depending on the insecticide and 

surface, the effect can last for extended periods (FMoH, 2012c).  

Malaria is an entirely preventable and treatable disease. So early diagnosis and treatment of all 

confirmed cases according to the national guidelines is very important to reduce and eliminate 

the impact of malaria (PMI, 2017). WHO and FMoH recommend that uncomplicated P. 

falciparum malaria should be treated with Artemisinin-based Combination Therapy (ACT). In 

areas where chloroquine is still effective, P. vivax malaria should be treated with the drug. Where 

resistance to chloroquine has been documented, P. vivax malaria should be treated with an ACT 

(WHO, 2015a; PMI, 2017). 

1.3.4 Global Epidemiology of Malaria  

According to WHO 2015 and 2016 malaria report, in 2000 there were 108 countries and 

territories with ongoing malaria transmission; by the end of 2015 they were reduced to 95. 

Malaria was considered to be endemic in 91 countries and territories in 2016, down from 108 in 

2000. This reduction can mostly be attributed to the wide-scale deployment of interventions such 

as LLTN, case management, early diagnosis, environmental management and IRS coverage 

(WHO, 2015b and 2017a)  

Even if malaria prevalence declined globally, about 216 million malaria episodes (increases by 

5 million from previous year) and 445,000 deaths occurred worldwide in 2016 with the vast 

majority of cases (90%) and 91% of malaria death occurred in Africa followed by South-East 

Asia (WHO,2017b).  
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Figure 2: Epidemiology of malaria in the world (WHO, 2017a) 

1.3.5 Epidemiology of Malaria in Ethiopia  

In Ethiopia, malaria is highly seasonal in many communities, but may have constant transmission 

in some other areas. Malaria transmission intensity, along with its temporal and spatial 

distribution in Ethiopia, is mainly determined by the diverse eco-climatic conditions. Climatic 

factors including rainfall, temperature and humidity show high variability. Malaria transmission 

exhibits a seasonal and unstable pattern in Ethiopia, with transmission varying with altitude and 

rainfall. The major malaria transmission season in the country is from September to December, 

following the main rainy season from June to September. Certain areas experience a second 

minor malaria transmission period from April to May, following a short rainy season from 

February to March (Ghebreyesus et al., 2006; FMoH, 2016; PMI, 2017). 

Malaria is prevalent in over 75% of the country’s area which corresponds to areas below 2,000m 

altitude, with 68% of the total population being at risk. Areas between 2,000 and 2,500m may 

become affected during epidemics. The central highlands, which are >2,500m above sea level, 

are generally free of malaria. The rest of the country, however, has a varied pattern of malaria 
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transmission, with the transmission season ranging from less than three months to greater than 

six months (FMoH, 2016; PMI, 2017). 

FMoH estimated that 5-10 million clinical malaria cases occur each year, half of which is caused 

by P. falciparum (FMoH, 2012a). Despite the FMoH’s efforts to reduce the mortality and 

morbidity of malaria in endemic areas, the disease is still a prominent health problem in Ethiopia. 

In 2013, FMoH reported 2 118 815 clinical and laboratory confirmed cases to WHO (WHO, 

2015b). 

 

Figure 3: Malaria risk stratification in Ethiopia (FMoH, 2016) 
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1.3.6 Studies on the Prevalence and Associated Factors of Malaria Globally  

A cross-sectional community survey in Mong Pawk showed among 346 individuals, all 

infections detected were asymptomatic, and from which the prevalence of P. falciparum was 

0.3% and 4.3% by RDT and light microscopy respectively; and there is no P. vivax detection by 

all diagnostic methods. In Laiza among 419 individuals, 385 were asymptomatic participants 

from which 2.3% were positive for P. vivax by microscopy but no P. falciparum detected. And 

34 were symptomatic participants in Laiza, from which 32.4% were P. vivax-positive by 

microscopic examination. Factors associated with infection included gender (males higher than 

females), and young age group (5–17 age group compared with others) but, travel history was 

not significantly associated with malaria infection (Huang et al., 2017). 

Cross-sectional surveys conducted in Thailand– Myanmar border areas, Cambodia, and Vietnam 

showed that the overall prevalence of malaria among 5008 individuals was 4% by RDT and 

among 5011 individuals was 5% by light microscopic examination. This finding showed that a 

history of fever, male sex, and age equal or older 15 years were independently and significantly 

associated with parasitaemia (Imwong et al., 2015). 

A mass blood survey was conducted in Kayah State, Myanmar showed that among 485 

individuals the prevalence of asymptomatic Plasmodium spp. infection was 2.3% (11/485) and 

Plasmodium vivax accounted for 72.7% (8/11) and Plasmodium falciparum for 27.3% (3/11) of 

infections. Men were at greater risk of infection by Plasmodium species than women. Individuals 

who worked as farmers or wood and bamboo cutters had an increased risk of infection. No 

statistically significant difference in infections by education, family size, or use and types of bed 

nets were found (Zaw et al., 2017). 

An active malaria surveillance conducted in Bangladesh showed that the overall subclinical 

Plasmodium falciparum malaria prevalence was 1.0% (n = 35), but was 3.2% (n = 18) for 

pregnant women. Unlike symptomatic malaria, with a marked seasonal pattern, subclinical 

infections did not show a seasonal increase during the rainy season. Males, pregnant women, 

jhum cultivators, and those living closer to forests had a higher prevalence of subclinical infection 

(Shannon et al., 2016). 
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A survey in India showed that peripheral blood smears from 134 and 159 individuals, including 

children, were screened for malaria infection in 2013 and 2014, respectively. Overall, the malaria 

slide positivity rates were 27.6% and 27.7% in 2013 and 2014, respectively, and the prevalence 

rates of asymptomatic malaria were 20% in 2013 and 22.8% in 2014. Whereas the prevalence of 

symptomatic malaria were 9.7% and 6.9% in 2013 and 2014 respectively. This study showed 

that, for two consecutive years, the prevalence of asymptomatic malaria infection was 

significantly higher among children aged 14 years (34.4% and 34.1% for 2013 and 2014, 

respectively) compared with adults (15.2% and 18.2% for 2013 and 2014, respectively) 

(Chourasia et al., 2017). 

Another study conducted in Suburb of Aba Town, Nigeria showed that the prevalence of malaria 

among 257 individuals was very high (45.1%). The prevalence of asymptomatic malaria was 

about three times as much as symptomatic malaria (73.2% versus 26.7%). This difference is 

statistically significant. The age group 0-4 years gave the least distribution of asymptomatic 

malaria of 2(2.9%) and a very high symptomatic malaria of 16 (88.8%). The older age group of 

40-59 has statistically significant difference in the distribution of asymptomatic malaria of 51 

(43.6%) in males as against 34 (24.3%) in females (Eke et al., 2006). In the same country a 

prospective cross-sectional study in Abakaliki, showed that among a total of 250 unbooked 

parturients who participated in the study, the prevalence of asymptomatic malaria parasitemia 

was 77.6% (Igwe et al., 2014).  

Another cross-sectional study conducted in the semi-urban area of Argungu, Kebbi State, Nigeria 

showed that among 255 pregnant women, the prevalence of malaria was 106 (41.6%). It was 

found that prevalence and parasite density decreased as age increased. Lack of education and 

non-usage of ITNs were significantly associated with malaria infection but age was not 

significantly associated (Fana et al., 2015).  In the same manner, a cross-sectional study among 

asymptomatic women visited a tertiary hospital in North central Nigeria showed that prevalence 

of malaria was 38.8% by microscopic examination. The probability of a woman aged less than 

30 years having malaria is four times (81.3%) more than those aged greater than 31 years 

(18.8%). Those with tertiary education constituted the largest group in the Study (67.2%) and 

there was association between low parasitaemia and higher level of education (Ogbu et al., 2015). 
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A study conducted in Tubu village, Northern Botswana showed that history of malaria episodes 

was associated with several factors: household income, late outdoor activities, time spent 

outdoors, travel outside study area, non-possession of insecticide treated nets, house structure, 

and homestead location from water bodies. No associations were established between history of 

malaria episodes and the following factors: being a farmer and number of nets possessed. In the 

study area possession of nets was very high (94.7%) (Chirebvu et al., 2014). 

A study conducted in Kiwangwa, Bagamoyo district, Tanzania showed that among 400 school 

age children the overall malaria prevalence by RDT and light microscopy was 40.8 and 36.3% 

respectively. The prevalence of malaria among symptomatic children was 67.5 and 64.5% by 

RDT and light microscopy respectively whereas, the prevalence of malaria among asymptomatic 

children were 14 and 8% by RDT and light microscopy respectively (Sumari et al., 2017). 

A cross-sectional survey was conducted in Eritrea involving a total of 12,937 individuals living 

in 176 villages that were screened for both Plasmodium falciparum and Plasmodium vivax 

parasite species using the OptiMal Rapid Diagnostic Test. Malaria prevalence was 2.2% with 

90% of these caused by P. falciparum (Sintasath et al., 2005). 

1.3.7 Studies on the Prevalence and Associated Risk Factors of Malaria in Ethiopia  

The 2007 Malaria Indicator Survey (MIS) indicated that parasite prevalence (as measured by 

microscopy) in Ethiopia was 0.7% and 0.3%, respectively, for P. falciparum and P. vivax below 

2,000 meters altitude (FMoH, 2008). The 2011 MIS indicated that 1.3% were positive for malaria 

using microscopy and 4.5% were positive for malaria using RDTs below 2,000 meters, with only 

0.1% prevalence above 2,000 meters elevation. P. falciparum constituted 77% of infections 

detected below 2,000 meters elevation (FMoH, 2012c). The 2015 MIS data indicated that parasite 

prevalence in Ethiopia was 0.5% by microscopy and 1.2% by RDTs for areas below 2,000 meters 

and less than 0.1% prevalence above 2,000 meters (FMoH, 2016). 

A survey conducted to identify the risk factors of malaria in North Ethiopia showed that among 

14 factors analyzed, use of irrigated land, earth roof, animals sleeping in the house, windows, 

open eaves, no separate kitchen, and one sleeping room, were significantly associated with 

malaria infection (Ghebreyesus et al., 2000). 
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An institution based, cross-sectional study in Dilla town and surrounding rural areas showed that 

among 350 individuals examined, the overall prevalence of malaria was 16.0% with higher 

infection rate in the surrounding rural area (53.6%) and amongst the age group of 15-24 years 

(35.7%). The predominant Plasmodium species were P. vivax (62.5%) followed by P. falciparum 

(26.8%) and mixed malaria infection of both species (10.7%). Individuals residing in houses with 

mud block walls and unavailability of insecticide treated bed nets were found to be significantly 

associated with the risk of getting malaria parasites. Individuals living in nearby stagnant water 

were found to be two times more likely to be prone for malaria than those who were far away 

from these risky areas. Houses that had been sprayed with insecticide in the past 6 months were 

protected against malaria infection (Molla et al., 2015). 

A community based cross-sectional study conducted in the rural surroundings of Arbaminch 

town showed that among 341 pregnant women the prevalence of asymptomatic malaria was 9.1% 

(31/341) and 9.7% (33/341) by microscopy and rapid diagnostic tests (RDTs), respectively. The 

species identified from thin blood smear include: 12(38.71%) P. falciparum, 15(48.38%) P. 

vivax, and 4(12.9%) mixed infections.  The ownership of ITN was 60.4%. The prevalence of 

malaria was significantly associated with utilization of ITN.  The diagnostic performance of RDT 

was assessed by taking blood smear microscopy as a reference method. The sensitivity, 

specificity, positive predictive value, negative predictive value, and efficiency of the RDTs was 

100%, 99.3%, 93.9%, 100%, and 99.4%, respectively  (Nega et al., 2015). 

A study in south-central Oromia showed that among a total of 1094 apparently healthy 

individuals, the prevalence of asymptomatic Plasmodium carriage (P. falciparum, P. vivax and 

mixed species) was 5.0 % (55/1,094) as determined by microscopy, whereas the prevalence 

determined by using RDT was 8.2 % (90/1,094). The prevalence of asymptomatic malaria was 

significantly associated with gender (being higher in males than females) and age (being higher 

in younger than in older individuals) (Golassa et al., 2015). 

Another cross-sectional study conducted in Mirab Abaya showed that among 422 school children 

aged 6 to 15 years the overall prevalence of asymptomatic Plasmodium carriage (P. falciparum 

and P. vivax) were 15 (3.6%) and 5(1.2%) by RDT and light microscope respectively. Of all 

Plasmodium carriage, 11 (73.4%) school children had P. falciparum and 4 (26.6%) had P. vivax 

infections by RDT, and 1(20%) school children had P. falciparum and 4 (80%) had P. vivax 
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infection by light Microscope. The prevalence of asymptomatic Plasmodium carriage (both in P. 

falciparum and P. vivax) did not correlate with gender and age group of school children in this 

study (Abossie et al., 2017). 

A survey conducted in Amhara, Oromia and SNNP regions showed that a total of 11 538 blood 

slides examined from alternate households (83% of those eligible), malaria prevalence in people 

of all ages was 4.1%, with 56.5% of infections being Plasmodium falciparum. There were 1.3 

times as many people infected with P. falciparum (2.5%) as P. vivax (1.9%), with 0.3% of 

infections being mixed. There was no difference in parasite prevalence by gender and age group: 

the apparent declining trend of P. falciparum prevalence by age was not statistically significant. 

However, there was a declining trend of prevalence (both species combined) with increasing 

numbers of LLINs in the house (Graves et al., 2009).  

Another survey in Amhara, Oromia and SNNP regions of Ethiopia was conducted by the Carter 

Center. The analyses show that the RDT result was significantly associated with age and gender. 

Other significant covariate confounding variables are source of water, trip to obtain water, total 

number of rooms, material used for walls, and material used for roofing. The prevalence of 

malaria for households with clean water was found to be less. Malaria rapid diagnosis found to 

be higher for thatch and stick/mud roof and earth/local dung plaster floor (Ayle et al., 2012). 

A facility based cross-sectional study conducted in Hadiya Zone showed that among 411 patients, 

the prevalence of malaria was 106(25.8%) by light microscopic examination. Out of these cases, 

76 (71.7%), 27 (25.5%), 3 (2.8%) were P. vivax, P. falciparum and mixed infections (P. vivax 

and P. falciparum) respectively. In this report, history of travel to malaria endemic area, not using 

bed net, poor practice related to malaria prevention and control, poor knowledge about malaria, 

and estimated distance of stagnant water near to the residence, were significantly associated 

factors of malaria positivity in the study area. Mosquito net coverage of the study population was 

41.6% (Delil et al., 2016).  

A community based cross-sectional study conducted in Benna Tsemay district of pastoralist 

community showed that the prevalence of malaria among 461 examined study participants was 

6.1% by light microscopy. The infection rate with Plasmodium falciparum and Plasmodium 

vivax was 64.3% and 21.4%, respectively, whereas mixed infection was 14.3%. The infection 

rate was higher among lactating (22.2%) and pregnant (17.6%) women compared with other 
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community groups like infants (12%). Mosquito net coverage of the study population was 90.1 

% with an average of 1.8 per household. Traditional practices related to malaria prevention and 

treatment were not significantly associated with malaria infection. But, pregnancy and saving 

mosquito net for later use were independently associated with prevalent malaria infection (Debo 

and kassa 2016). 

An institutional based cross-sectional study conducted in East Shewa Zone of Oromia Regional 

Sate showed that among 830 children the prevalence of malaria was 170/830 (20.5%) by light 

microscopic examination. The predominant Plasmodium species were Plasmodium vivax 

(11.7%) and Plasmodium falciparum (8.4%), whereas mixed infections of both species were 

identified in 0.4% of patients. Household’s ownership of ITNs was significantly associated with 

decreased odds of malaria infection. However, an increased odds of malaria infection was 

observed among children between 10 and 15 years old compared to children under the age of 2 

years (Haji et al., 2016).  

Another cross-sectional study in East Shewa Zone of Oromia Regional State showed that, out of 

810 suspected adult malaria patients who participated in the study, 204 (25%) had 

microscopically confirmed malaria parasites. The dominant Plasmodium species were P. vivax 

(54%) and P. falciparum (45%), with mixed infection of both species in one patient. A positive 

microscopy result was significantly higher in the age group of 16 to 24 years, 25 to 34 years, and 

35 to 44 years compared to 45 years or older (Tadesse et al., 2018). 

A survey conducted in Butajira showed that from 19,207 individuals tested, 178(0.92%) 

individuals were positive for malaria, of which 154 (86.5%) were positive for P. vivax and 22 

(12.4%) for P. falciparum; the remaining two (1.1%) showed mixed infections of P. falciparum 

and P. vivax. The incidence of malaria was higher after the main rainy season, both in lower lying 

and in highland areas (Woyessa et al., 2012). 

A study conducted in Kombolcha, showed that from a total of 27,492 blood films examined from 

malaria-suspected patients from 2009 to 2016, malaria was confirmed and reported in 2066 

(7.52%) of the examined blood films with Plasmodium falciparum and P. vivax, each accounting 

for  60.2% and 35.5% of the cases, respectively. Male patients were more affected (68.1%) than 
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female ones (31.89%). The highest malaria prevalence (69.69%) was seen in the 15–45 years age 

group (Gebretsadik et al., 2018). 

A cross-sectional study conducted in Sanja Town showed that among a total of 385 school 

children, the overall prevalence of malaria was 26 (6.8%); i.e., 20/385 (5.2%) and 6/385 (1.6%) 

for P. falciparum and P. vivax, respectively. The Level of education or grade, age, bed net usage, 

and frequent exposure to malaria infection were associated with risk of asymptomatic malaria 

but, there was no significant difference between the sexes (Worku et al., 2014). 

A comparative study of CareStartTM RDT with light microscopy was conducted in Kola Diba; 

Northwest Ethiopia, which showed overall sensitivity and specificity of CareStartTM RDT was 

95% and 94.2% respectively. The PPV and NPV of the RDT was 91.3% (86.5-94.1) and 96.7% 

(93.3-98.6). There was an excellent agreement between the two tests with a kappa value of 0.918 

(Moges et al., 2012). 

Another cross-sectional study in Pawe showed that a random sample of 406 permanent subjects 

was investigated. The prevalence of asymptomatic malaria was 14.5%. Plasmodium falciparum 

accounted for majority (59%) of cases. Participants who reported no utilization of net, lived more 

than 60 minutes walking distance from the nearest health facility, come from household having 

more than 7 members and who were not taking ACT had higher odds of asymptomatic malaria 

(Beyene et al.,2015).  

A community based cross-sectional study in Jiga town showed that among 392 afebrile (axillary 

temperature less than 37.5°C) individuals, the prevalence of malaria was 11 (2.8%) by RDT.  In 

the study area most of the households (95.9%) had at least one LLIN; and IRS coverage of the 

study area during of the study was 85.5%. The households located at > 1000m from mosquito 

breeding sites and those having LLIN had lower risk of malaria infection while age and sex were 

not statistically significant associated with malaria infection (Ayalew et al., 2016). 
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1.4. Significance of the Study  

Knowing the prevalence of symptomatic and asymptomatic malaria infection and associated risk 

factors among in the community is very important for informing policy maker on intervention 

strategies. Indicating which type of Plasmodium species are the most prevalent in the study area 

is essential for devising management strategies. The results of the study may also help the local 

Health Centers and concerned health offices to know the burden of malaria and prevalent species 

in the study area and to plan well-organized malaria prevention and control program. In addition, 

it will help to evaluate the effectiveness of malaria interventions being implemented in the study 

area. Based on the findings, management of both asymptomatic and symptomatic carriers could 

also help to reduce risk of malaria transmission in the communities. Furthermore, the study will 

be used as recent information for those who need to conduct further investigation in the area.  
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1.5.  Research Questions 

 What is the current status of malaria prevalence in the study area? 

 Which species of Plasmodium is most prevalent in the study area? 

 What are the factors associated with malaria in the study area?  

 Does the results of RDT comply with results of microscopy? 
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2.  Objectives 

2.1. General Objective 

 To assess the prevalence of symptomatic and asymptomatic malaria and its associated 

factors in Debre Elias District communities. 

2.2. Specific Objectives  

 To determine the prevalence of asymptomatic malaria in the study area; 

 To determine the prevalence of symptomatic malaria in the study area;  

 To identify associated factors with malaria infection in the study area; 

 To evaluate the performance of RDT (CareStartTM Malaria HRP2/pLDH (Pf/Pv) 

Combo) against light microscopy. 
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3. Materials and Methods 

3.1. Study Area  

The study was conducted in Debre Elias district, East Gojjam zone, Amhara region, North West 

Ethiopia.  The area is located 340 km North West from Addis Ababa. Debre Elias is bordered in 

the South and West by the Abay River which separates it from the Oromia region; in the 

Northwest by the West Gojjam zone; in the North by Machakel and in the East by Guzamn. The 

altitude of the district ranges from 800-2200 meter above sea level and receives mean annual 

rainfall of 1150 mm Hg. The average daily temperature ranges from 18 to 27 oC. Based on the 

2007 national census conducted by the Central Statistical Agency of Ethiopia, the district has a 

total population of 82,150, of which 41,109 are men and only 9.65% of the total population are 

urban inhabitants. The majority of inhabitants practiced Ethiopian Orthodox Christianity, with 

98.94%, while 1.01% of the population is Muslim. Agriculture is the principal source of 

livelihood for the rural population. Cereal crops such as teff, maize, wheat and barley are the 

most commonly cultivated crops and thus are the staple food crops in the district. Nowadays, 

sesame is becoming popular commercial crop in the area (Melaku and Abebe, 2012). According 

to the Debre Elias district Health Office, the district has 15 kebeles from which 7 are malarious. 

 

Figure 4: Map of the Study Area (Melaku and Abebe, 2012) 
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3.2. Study Design and Period 

A community based cross-sectional study was conducted from 01 May to 30 June 2018 among 

selected kebeles in Debre Elias district.   

3.3. Population 

3.3.1 Source Population  

All members of the community living in Debre Elias district. 

3.3.2 Study Population 

All members of the community living in the selected kebeles. 

3.3.3 Eligibility Criteria  

3.3.3.1. Inclusion Criteria: 

 All family members living in the selected households and present during data collection.  

3.3.3.2. Exclusion Criteria: 

 Individuals who were taking anti-malarial therapy or who had been treated with anti-

malarial drugs within the past one month before enrollment 

3.4. Sample Size and Sampling Techniques    

3.4.1 Sample Size Determination  

Sample size was determined by using a formula for single population proportion:  

                                            n = Zα/2²p (1-p)  

                                                        d² 

Where n = the sample size, Zα/2 = 1.96 at 95% confidence interval (CI), d= margin of error, p = 

expected malaria prevalence rate in the locality which was assumed to be 14.5% from previous 

study conducted in Pawe, Ethiopia (Beyene et al., 2015), margin of error (d) at 5%, design effect 

= 2 and non-respondent rate = 15%.  
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      n = Zα/2
2 x p (1-p) =1.962x.0.145x0.855      = 191 

                             d2                            0.052 

 

                    Design effect = 2 

                                              n = 191 x2= 382  

                   Therefore, total sample size =382+ (382x15%) = 440 individuals  

3.4.2 Sampling Techniques/ Procedure 

A multi-stage sampling technique was used to select the representative sample size. A total of 15 

kebeles are found in Debre Elias district, however, only seven were malarious (Wamet, Guay, 

Dejeba, Genet, Chago, Gofchima and Yeguarat kebeles). Three kebeles out of the seven (Guay, 

Chago and Genete) were selected using lottery method. To determine the proportional sample 

size for each selected kebele, the recent registration lists on households were used.  Based on the 

number of households, the estimated sample size was proportionally distributed to the selected 

three Kebeles; for Guay: 189, Chago: 93 and Genete: 158 households. Each household was 

selected using systematic random sampling technique. Finally, individuals within selected 

households were selected using lottery method.  

 

       Figure 5: Schematic Presentation of Sampling Procedure  



24 
 

3.5. Variables of the Study 

3.5.1 Dependent Variable  

 Prevalence of malaria (symptomatic and asymptomatic)  

3.5.2 Independent Variables  

 Socio demographic characteristics: age, sex, family size, education, and occupation.  

 Housing condition: presence of eaves and presence of hole in the wall of house   

 ITN coverage: availability, ratio of ITN per family size  and utilization of ITN 

 IRS coverage: duration after spray 

 Previous history of malaria infection    

 Family history of malaria infection  

 Distance of house to surface water bodies 

 Health education  

 Outdoor activities at night 

 Presence of cattle around sleeping area 

3.6. Operational Definitions 

 Symptomatic malaria: presence of malaria related symptoms (fever i.e., axillary 

temperature ≥37.5 °C, chills, headache, vomiting, joint pain etc.) with in the past 2 days 

and at a time of examination and the presence of malaria parasites in blood (Njama-

Meya et al.,2004; Eke et al., 2006; Zhou et al., 2016). 

 

 Asymptomatic malaria: absence of malaria related symptoms within the past 2 days 

and at the time of survey, and the presence of malaria parasites in blood (Worku et al., 

2014; Nega et al., 2015). 
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3.7. Data Collection and Management 

3.7.1 Data Collection Team  

Two data collectors who have Diploma in Clinical Nursing and speak Amharic language were 

recruited for interview. One Senior Health Officer was recruited for assessing clinical 

manifestation. In addition, one guide/assistant who completed 12th grade and was familiar with 

the study area was involved. The principal investigator undertook blood sample collection and 

examinations (both RDT and microscopic examinations). 

3.7.2 Pre-test 

Pre-test was undertaken among 5% of the total sample size in one of the malarious kebeles not 

selected for the study. Accordingly, clarity, understandability, flow and completeness of 

questions and the time needed to fill them were checked. Finally, modifications were made in 

some of the ambiguous questions (i.e. income per month, number of malaria episodes) after 

discussion with the data collectors based on the findings of the pre-test. 

3.7.3 Training  

A two days training was given by the principal investigator for data collection team about 

objectives of the study, data collection, data collection tools and ethical issues.   

3.7.4 Malaria Associated Factors Assessment  

Data on socio-demographic and other associated factors were collected by trained health 

professionals using pre tested structured questionnaire (modified from malaria indicator survey 

household questionnaire, FMoH, 2008) prepared in English and translated into Amharic language 

(local language).   

Body temperature and other clinical manifestations were examined by Senior Health Officer to 

identify symptomatic and asymptomatic individuals. This examination was done after selection 

of individuals from households. 
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3.7.5 Blood Sample Collection  

Blood sample was taken aseptically by finger prick using disposable sterilized lancet from each 

participant. The sample was then used for malaria examination using RDT (CareStartTM Malaria 

HRP2/pLDH (Pf/Pv) Combo) and to prepare thick and thin blood smears for microscopic 

examination (Giemsa staining).   

3.7.5.1 Microscopic Examination  

For each participant, two blood films (thick and thin blood smears on the same slide) were 

prepared from finger prick blood and labeled with code. The thin blood smears were fixed with 

methanol for 30 seconds. Then, it was stained with 3% Giemsa solution for 30 minutes after 

being air-dried. Following the standard protocols, the stained smears were investigated with a 

light microscope by high power magnification (100x) objective to detect the presence of malaria 

parasites. Thick film preparations were examined first by high power magnification (100x) 

objective for the presence of parasites. Accordingly, when the slide was found to be positive, the 

parasite species were identified by examining the thin blood smears under 100x objective. 

Species identification was done based on shape of ring stage, infected red blood cell size, 

gametocyte shape, presence of dots and merozoites number in schizont etc. The results were 

classified qualitatively as either negative (no malaria parasite seen), positive for specific 

plasmodium species, or mixed infection. At least 100 high power fields (100x objective) were 

examined before reporting a negative result (WHO, 2010).   

3.7.5.2 CareStartTM Malaria HRP2/pLDH (Pf/Pv) Combo (RDT) 

The test was performed according to manufacturer’s instruction (Access Bio, Inc., Addis Ababa, 

Ethiopia). The kit was labeled with respective sample code and 5 μl of blood specimen was added 

into sample well of the test device. Two drops of lysis buffer were added into the buffer well to 

lyse the cells, release the antigen and facilitate antibody recognition. The RDT test results were 

read after 20 min and interpreted as follows:  

 Two bands: one band in the control area and another band in the Pv area (test line Pv) 

indicates a positive result for P. vivax; 

  Two bands: one band in the control area and another band in the Pf area (test line Pf) 

indicating infections due to P. falciparum;  
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 Three bands: bands in the control area, Pv area and Pf area indicates a mixed infection; 

 Only one band in the control area in the result window indicates a negative result and  

 In case when the control line did not appear, the result is interpreted as invalid.  

3.7.6 Quality Control  

Questionnaire data quality control was assessed by conducting pre-test before data collection 

period. Training was given for the team before data collection. Before data entry, the returned 

questionnaires were checked for completeness and corrective measures were taken. To ensure 

maximum participation, households with absentees were revisited for second time on the next 

day to recruit those missing at the first visit. All the test procedures and the interpretation of 

results were accomplished using standard operating procedures (SOP). Expiry date of reagents, 

materials and CareStartTM Malaria HRP2/pLDH (Pf/Pv) Combo (RDT) were checked daily 

before data collection takes place. The quality of Giemsa staining was assessed by using positive 

and negative control blood films. All positive and 5% negative microscope slides were 

reexamined by senior Medical Laboratory Technologist (who has MSc in Medical Parasitology; 

Debre Markos University with more than three years experience (before joined Debre Markos 

University) in malaria diagnosis at Health Center) who was blinded to the first data set. There 

was no discordant result between the first and the second examiner. 

3.8. Data Analysis 

Data double entered and cleaned using Epi Data 3.1 version and analysis of data was conducted 

by using the statistical package for social sciences (SPSS) version 23. Descriptive statistics was 

used to give a clear picture of dependent and independent variables. Frequency distributions and 

proportions were calculated and the association between dependent and independent variables 

was explored using bivariate and multivariate logistic regression. Those variables associated with 

the outcome variable in bivariate regression model (P- value of <0.25) were entered into 

multivariate analysis to control possible confounders. Statistically significant association was 

declared at P-value of < 0.05. Finally, the data was described using text, frequency, odds ratio 

and percentages and summarized using tables and charts. 

Sensitivity, specificity and predictive values for the CareStartTM Malaria HRP2/pLDH (Pf/Pv) 

Combo (RDT) was determined by using light microscopic result as a reference. Agreement 
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between CareStartTM Malaria HRP2/pLDH (Pf/Pv) Combo (RDT) and light microscopy in 

detecting both symptomatic and asymptomatic malaria was determined by Kappa value. Kappa 

values were interpreted as follows; from 0.01 to 0.20 as slight agreement, from 0.21 to 0.40 as 

fair agreement, 0.41–0.60 as moderate agreement, 0.61–0.80 as substantial agreement and  above 

0.80 as almost perfect agreement (McHugh, 2012). 
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4. Ethical Consideration 

Ethical clearance was obtained from Department Research Ethics Review Committee(DRERC), 

Department of Microbiology, Immunology and Parasitology, College of Health Science, Addis 

Ababa University: Ref No: DERC/17/18/02-N, Date: March 20,2018. Permission to conduct the 

study was obtained from Zonal and District Health office: Ref No: Debre/3-1183/55/9, Date: 

May 01/2018. The study subjects were informed about the aim and objectives and invited for 

voluntary participation in the study. Written informed consent was obtained from participants 

(age ≥18 years old) and assent was obtained from guardians /parents/ of the participant in case 

of aged less than 18 years. After permission was obtained, participants were interviewed and 

blood sample was collected. Confidentiality was kept by using codes instead of names for all 

participant-related data. All symptomatic and asymptomatic individuals with malaria were linked 

to the nearest health institution for appropriate treatment as per the national malaria treatment 

guideline.  
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5. Results  

5.1. Socio-demographic Characteristics  

A total of 440 study participants were included in this study. The majority of them were female 

n=239 (54.3%). The mean age of the participants was 25.98 (±16.33 SD) years which ranged 

from 1-80 years. The majority of the participants fall in the age group of 5-14 years n=109 

(24.8%). All of the study participants were Orthodox Christian followers. Of the total study 

participants, n=362 (82.2%) were farmers, n=165 (37.5%) were unable to read and write. The 

majority of participants n=237 (53.9%) were single marital status. The average family size per 

household was 4.92 with a range of 1-9 individuals per household. The majority of individuals 

n=246 (55.9%) had a family size of 4-6 (Table1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
 

Table 1: Socio-demographic characteristics of the participants, Debre Elias district; Northwest 

Ethiopia, May to June 2018 (n=440) 

Variables  

Guay (n=189)   Chago (n=93)   Genete (n=158) 
  Total 

number (%)   Number (%)  Number (%)  Number (%) 

SEX Male 91(48.1)  39(41.9)  71(44.9) 201(45.7) 

Female 98(51.9)  54(58.1)  87(55.1) 239(54.3) 

Age group <5 9(4.8)  6(6.5)  7(4.4) 22(5.0) 

5-14 46(24.3)  21(22.6)  42(26.6) 109(24.8) 

15-24 36(19)  29(31.2)  37(23.4) 102(23.2) 

25-34 26(13.8)  15(16.1)  30(19) 71(16.1) 

35-44 41(21.7)  13(14)  30(19) 84(19.1) 

45-54 8(4.2)  5(5.4)  5(3.2) 18(4.1) 

>55 23(12.2)  4(4.3)  7(4.4) 34(7.7) 

Marital status Single 92(48.7)  57(61.3)  88(55.7) 237(53.9) 

Married 84(44.4)  32(34.4)  66(41.8) 182(41.4) 

Divorced 13(6.9)  0  4(2.5) 17(3.9) 

Widowed 0  4(4.3)  0 4(0.9) 

Educational 

status 

Cannot read and 

write 
74(39.1)  34(36.6)  57(36.1) 165(37.5) 

Read and write 57(30.2)  34(36.6)  47(29.7) 138(31.4) 

1-8th grade  42(22.2%)  18(19.3)  32(20.3) 92(20.9) 

>9th grade  16(8.5)  7(7.50  22(13.9) 45(10.2) 

Occupational 

 

civil servant 7(3.7)  2(2.2)  4(2.5) 13(3.0) 

Farmer 145(76.7)  80(86)  137(86.7) 362(82.2) 

Merchant 37(19.6)  11(11.8)  17(10.8) 65(14.8) 

Family size  <3 51(27)  24(25.8)  35(22.2) 110(25.0) 

4-6 102(54)  52(55.9)  92(58.2) 246(55.9) 

>7 36(19)  17(18.3)  31(19.6) 84(19.1) 

 

 

 

 



32 
 

5.2. Malaria Prevalence  

5.2.1 Prevalence of Overall, Symptomatic and Asymptomatic Malaria  

From a total of 440 individuals, the overall prevalence of malaria was n=22(5%, 95% CI=3-7) 

and n=24 (5.5 %, 95% CI=3.2-7.5) by light microscopy and RDT, respectively. All individuals 

(n=440) were examined for presence of clinical manifestations related to malaria disease. From 

this, n=333 (75.7%) individuals were asymptomatic and the rest n=107 (24.3%) were 

symptomatic. Prevalence of malaria among asymptomatic individuals was n=16 (4.8%, 95% 

CI=2.6-7.3) and n=14 (4.2%, 95% CI=2.1-6.5) by RDT and light microscopy respectively. 

Whereas, the prevalence of malaria among symptomatic individuals was n=8 (7.5%, 95% CI= 

2.8-12.6) (Table 2).  

Table 2: The prevalence of asymptomatic symptomatic and overall malaria, Debre Elias district; 

Northwest Ethiopia, May to June 2018 

Individuals  RDT     Microscopy  Total  

Pos  

n (%) 

Total 

  
 

Pos          

n (%) 

Total 

  
 

 Pos 

 n (%) 

Asymptomatic  16(4.8) 333  14(4.2) 333  16(4.8%) 

Symptomatic  8(7.5) 107  8(7.5) 107  8(7.5%) 

Overall  24(5.5) 440  22(5) 440  24(5.5) 

Pos: Positive, RDT: Rapid Diagnosis Test 

Among microscopy confirmed asymptomatic malaria (n=14), the relative proportion of P. 

falciparum and P. vivax were n=8 (57.1%) and n=6(42.9%) respectively. Among microscopy 

confirmed symptomatic malaria (n=8), the relative proportion of P. falciparum were 62.5% (n=5) 

and P. vivax were 37.5% (n=3).  For overall malaria confirmed by light microscopy (n=22), P. 

falciparum responsible for n=13 (59.1%) and the rest n=9 (40.9%) were caused by P. vivax 

(Table 3).   
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Table 3: The relative proportion of Plasmodium species among confirmed cases by RDT and 

light microscopy, Debre Elias district; Northwest Ethiopia, May to June 2018 

Malaria                RDT                Microscopy 

Pf (%) Pv (%) Total 

Pos   

 Pf (%) Pv (%) Total    

Pos 

Asymptomatic 10(62.5) 6(37.5) 16  8(57.1) 6(42.9)    14 

Symptomatic  5(62.5) 3(37.5) 8  5(62.5) 3(37.5)    8 

Overall 15(62.5) 9(37.5) 24  13(59.1) 9(40.9)    22 

Pv: P. falciparum, Pv: P. vivax, Pos: Positive, RDT: Rapid Diagnosis Test 

5.2.2 Prevalence of Overall Malaria by Age Groups, Sexes and Localities/Kebeles 

The prevalence of malaria regarding to sex of the participant was 7% (14/201) in males and 3.3% 

(8/239) in females. Based on the age specific prevalence, the highest prevalence of malaria was 

observed among the age group of 25-34 years. The prevalence of malaria was 6.5 % (6/93) in 

Chago kebele followed by Guay: 4.8% (9/189) (Table 4). 

Table 4: The distribution of malaria prevalence by age groups, sexes and localities/kebeles by light 

microscopy, Debre Elias district; Northwest Ethiopia, May to June 2018 

Variables  

  

Guay  Chago Genete  

Pos         

n (%) Total  

Pos     

n (%) Total  

Pos 

n (%) Total  

Total Pos  

    n (%) 

Total 

Sex 
Male 6(6.6) 91 4(10.3) 39 4(5.6) 71 14(7.0) 201 

Female 3(3.1) 98 2(3.7) 54 3(3.4) 87 8(3.3) 239 

Age 

group 

(year)  

<5 0 9 0 6 0 7 0 22 

5-14 1(2.2) 46 1(4.8) 21 1(2.4) 42 3(2.8) 109 

15-24 2(5.6) 36 0 29 2(5.4) 37 4(3.9) 102 

25-34 4(15.4) 26 3(20) 15 2(6.7) 30 9(12.7) 71 

35-44  0 41  2(15.4) 13 1(3.3) 30 3(3.6) 84 

45-54 1(12.5) 8 0 5 1(20) 5 2(11.1) 18 

>55 1(4.3) 23 0 4 0 7 1(2.9) 34 

Total   9(4.8) 189 6(6.5) 93 7(4.4) 158 22(5) 440 

Pos: Positive   
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5.2.3 Prevalence of Symptomatic and Asymptomatic Malaria among Age Groups and Sexes  

The prevalence of asymptomatic malaria was higher in males than females whereas, the 

prevalence of symptomatic malaria was higher in females than males. Among the asymptomatic 

malaria cases confirmed by light microscopy, highest number of infections (n=7) were observed 

in the age group of 25-34 years followed by age group 15-24 years (n=3). But, highest number 

of infections among the symptomatic malaria cases were observed in the age group of 5-14 years 

which accounts 3 of a total 8 cases. There were no malaria positive cases among the age group 

of under-five (Table 5).  

Table 5: The prevalence of symptomatic and asymptomatic malaria among age groups and sexes, 

Debre Elias district; Northwest Ethiopia, May to June 2018 

Variables  Asymptomatic individuals                 

 

 

 

 Symptomatic individuals    

                    

Total   RDT  Microscopy  Total   RDT Microscopy 

Pos (%) Pos (%)   Pos (%) Pos (%) 

Sex  Male  155 13(8.4) 11(7.1)  46 3(6.5) 3(6.5) 

Female  178 3(1.7) 3(1.7)  61 5(8.2) 5(8.2) 

Age 

group 

<5 20 0 0  2 0 0 

5-14 80 0 0  29 3(10.3) 3(10.3) 

15-24 84 5(6) 3(3.6)  18 1(5.6) 1(5.6) 

25-34 60 7(11.7) 7(11.7)  11 2(18.2) 2(18.2) 

35-44 58 2(3.4) 2(3.4)  26 1(3.8) 1(3.8) 

45-54 9 2(22.2) 2((22.2)  9 0 0 

>55 22 0 0  12 1(8.3) 1(8.3) 

Total  333 16(4.8) 14(4.2)  107 8(7.5) 8(7.5) 

Pos: Positive, RDT: Rapid Diagnosis Test 
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5.3. Associated Factors of Malaria Infection  

5.3.1 Bivariate Analysis of Malaria with Associated Factors 

Bivariate analysis was performed taking p-value<0.05 as a cut of point for determining 

significance and eleven variables showed a significant association with the dependent variable 

(malaria prevalence). These were sex, availability of ITN, utilization of ITN, presence of eave in 

the house, presence of any hole on the wall of the house, experience of outdoor sleeping or 

working at the night, previous malaria infection, family history of malaria and ratio of ITN per 

family size and family size greater than or equal to seven. Socio-demographic characteristics 

such as age, educational status and occupation didn’t show a significant association with malaria 

infections (p value >0.05). In addition, presence of cattle around sleeping class, health education, 

and distance of water bodies from house were not associated with malaria infection. 

Based on the results of the bivariate analysis, the chances for males to get malaria were about 2.5 

times more likely than females [COR=2.49 (95%CI= 1.06 -5.96)]. The other socio-demographic 

variable significantly associated with malaria infection was family size of greater than or equal 

to seven. Individuals who had been living in households with greater than or equals to seven 

family members were about 3.6 times more likely infected by malaria than those who had been 

living  in less than or equals to three family members [COR=3.58 (95% CI=1.08-11.8)]. 

From a total of 440 households, 94.3 %( 415) owned at least one ITN.  The average number of 

ITNs were 2.44 (+0.80 SD) with a range of 1-9 ITNs pre households. Of this, 131 households 

have less than 0.5 ITN per individual and 284 have >0.5 ITN per individual. Out of the screened 

participants, 341 (82.2%) reported that they had slept under ITNs daily, 42 (10.1%) occasionally 

and 32(7.7 %) did not sleep under ITNs. Though IRS coverage and frequency were assessed 

during the survey, there is no insecticide sprayed house. The analysis showed that individuals 

who did not slept under ITNs had 4.9 times higher risk of malaria infection than those who slept 

under ITNs daily [COR=4.93 (95% CI=1.2-20.1)]. In addition, individuals who had been living 

in households without ITNs were 15 times more likely to get malaria infection than those who 

owned at least one ITN per household [COR=15 (95% CI=5.71-39.4)]. 

Other variables that showed a significant association was presence of eave in the house and any 

hole on the wall of house. Individuals who were living in the house with eave were about 3.9 

times more likely to have malaria infection than those living the house without eave [COR=3.85 
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(95%CI=1.6-9.0)]. In addition, chance of getting malaria infection were 3.2 times higher in 

individuals who had been living in the house which had holes on the wall than those who had 

been living in the house without hole on the wall [COR=3.2 (95%CI=1.3-7.7)]. 

Regarding previous malaria infection history, individuals who had no history of previous malaria 

infection were 0.95 times less likely to get malaria infection than those who had previous malaria 

infection [(COR=0.046 (95% CI=0.01-0.19)]. In addition, individuals who had  been living with 

family history of malaria infection were about 7.9 times more likely to get malaria infection than 

those who had been living with family without malaria infection history [COR=7.88 

(95%CI=3.1-19.5)].   

Individuals with experience of outdoor activities at the night were 2.5 times more likely to have 

malaria infection than their counterpart [COR=2.5 (95%CI=1.6-6.5)]. Although the association 

was not significant, individuals who are living in the households located in a <1000 m distance 

from water bodies were 1.2 times more likely to get malaria infection than those who live greater 

distance[ COR=1.2 (95%CI= 0.55-3.0)] (Table 6). 
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Table 6: Bivariate analysis of associated factors for malaria, Debre Elias district; Northwest Ethiopia, 

May to June 2018 

Variables  Malaria Bivariate analysis ( 95% CI) 

Pos  Neg  COR  (95%CI) P value  

Age 

 

<5 0 22 NA 0.998 

5-14 3 106 0.462(0..09-2.37) 0.355 

15-24 6 96 1.02(0.24-4.25) 0.977 

25-34 9 62 2.37(0.60-9.23) 0.213 

35-44 3 81 0.60(0.11-3.11) 0.548 

>45 3 49 1 1 

Sex Male  16 185 2.49(1.06-5.96) 0.039* 

Female  8 231 1 1 

Availability of ITN Yes 15 400 1 1 

No 9 16 15(5.71-39.4) P<0.001* 

Utilization of ITN Daily  7 334 1 1 

Occasionally  5 37 6.44(1.94-21.34) 0.002* 

Not using  3 29 4.93(1.2-20.1) 0.026* 

Presence of Eave in the house Yes 10 65 3.85(1.6-9.0) 0.002* 

No  14 351 1 1 

Any Hole on the wall of house Yes 9 65 3.2((1.3-7.7) 0.008* 

No 15 351 1 1 

Presence of cattle on sleeping 

home   

Yes 1 6 2.97(0.3-25.7) 0.32 

No 23 410 1 1 

Outdoor activities overnight Yes 7 57 2.5(1.0-6.5) 0.043* 

No 17 359 1 1 

Health education about malaria Yes 21 329 1 1 

No  3 87 0.54(0.15-1.8) 0.328 

Previous malaria infection 

history 

Yes 22 139 1 1 

No 2 277 0.046(0.01-0.19) P<0.001* 

Family history of malaria Yes 17 98 7.88(3.1-19.5) P<0.001* 

No  7 318 1 1 

Distance of water bodies  <1000m 15 234 1.2(0.55-3.0) 0.54 

>1000m 9 182 1 1 

Ratio of ITN per family size <0.5 9 122 3.4(1.1-9.8) 0.022* 

>0.5 6 278 1 1 

Occupation  Civil servant   0 13 NA 0.99 

Farmer  23 339 4.3(0.57-32.7) 0.154 

Merchant 1 64 1 1 

Formal Education  

 

None 19 284 2.9(0.38-22.5) 0.299 

Primary school  4 88 2.0(0.21-18.4) 0.541 

≥ grade 9th  1 44 1 1 

Family size  <3 4 106 1 1 

4-6 10 236 1.12(0.34-3.6) 0.848 

>7 10 74 3.58(1.08-11.8) 0.037* 

*P value less than 0.05, NA: Not Applicable, Pos: Positive, Neg: Negative, COR: Crude Odds Ratio, CI: 

Confidence Interval  
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5.3.2 Multivariate Logistic Regression of Associated Factors for Malaria  

Potential malaria associated factors that showed P value<0.25 in the bivariate analysis were 

selected and entered for multivariate logistic regression to control confounding factors. Twelve 

variables (sex, age group, occupation, family size, availability of ITN, ratio of ITN per family 

size, ITN usage, presence of eave in the house, presence of any hole on the wall, outdoor activities 

in overnight, family history of malaria and previous malaria infection) were selected and entered 

into the backward stepwise multivariate logistic regression model. But, only four variables 

appeared in the multivariate model after stepwise selection process. These are ITN utilization, 

presence of eave in the house, previous history of malaria infection and family history of malaria 

infection (p<0.05).  

Individuals who did not use ITN were about 5.5 times more likely to be infected with malaria 

than who used daily [AOR=5.47 (95%CI=1.04-28.5)]. Individuals who lived in the house having 

eave were about 3.4 times more likely to be infected with malaria than those who live in the 

house without eave [AOR=3.35 (95%CI=1.02-10.93)]. However, individuals who have no 

previous malaria history were 0.89 times less likely to be infected with malaria than those who 

have malaria history [AOR=0.11 (95%CI=0.022-0.58)]. Individuals who had family history of 

malaria were about 3.9 times more likely to be infected with malaria than who did not [AOR=3.87 

(95%CI=1.10-13.61)] (Table 7). 

Table 7: Bivariate and multivariate logistic regression analysis of associated factors for malaria, 

Debre Elias district; Northwest Ethiopia May to June 2018 

Variables  Malaria           Bivariate analysis       Multivariate analysis    

Pos  Neg  COR(95%CI) P value  AOR(95%CI) P value 

Utilization of 

ITN 

Daily  7 334 1 1 1 1 

Occasionally  5 37 6.44(1.94-21.34) 0.002 4.51(1.21-16.79) 0.025 

Not using  3 29 4.93(1.2-20.1) 0.026 5.47(1.04-28.5) 0.044 

Presence eave in 

the house  

 

Yes 10 65 3.85(1.6-9.0) 0.002 3.35(1.02-10.93) 0.045 

No  14 351 1 1 1 1 

Previous malaria 

infection 

 

Yes 22 139 1 1 1 1 

No 2 277 0.046(0.01-0.19) P<0.001 0.11(0.022-0.58) 0.01 

Family history of 

malaria infection 

Yes 17 98 7.88(3.1-19.5) P<0.001 3.87(1.10-13.61) 0.035 

No  7 318 1 1 1 1 

Pos: Positive, Neg: Negative, COR: Crude Odds Ratio, AOR: Adjusted Odds Ratio, CI: Confidence Interval 
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5.4. Diagnostic Performance of RDT (CareStart TM Malaria HRP2/pLDH (Pf/Pv) Combo) 

against Light Microscopy  

The diagnostic performance of RDT was assessed by taking blood smear microscopy as a 

reference method. For the diagnosis of symptomatic malaria, sensitivity, specificity, PPV, NPV 

and efficiency of the RDT use in this study were 100% for all parameters. A prefect measure of 

agreement (kappa value=1) was observed between RDT and light microscopy.  

While, for the diagnosis of asymptomatic malaria sensitivity, specificity, PPV, NPV and 

efficiency of the RDT were 100 %, 99.37%, 87.5%,100% and 99.4%.  Almost prefect measure 

of agreement (kappa=0.93) was observed between RDT and light microscopy.  

For the total malaria cases, by using microscopy as gold standard the performance of RDT was, 

sensitivity=100, specificity=99.5%, PPV=91.7%, NPV=100% and efficiency =99.55%.  Almost 

perfect measure of agreement (kappa value =0.954) was observed between the RDT and light 

microscopy (Table 8). 

Table 8: Performance of RDT against light microscopy in the diagnosis of asymptomatic and 

symptomatic malaria, Debre Elias district; Northwest Ethiopia, May to June 2018 

                        Asymptomatic                                 Symptomatic  

Test method  Microscopy   Total  Test method Microscopy   Total  

Positive  Negative  Positive  Negative 

        

RDT  

Positive TP=14 FP=2 16    RDT Positive TP=8 FP=0 8 

Negative FN=0 TN=317 317 Negative  FN=0 TN=99 99 

        Total  14 319 333    Total  8 99 107 

TP: True Positive, TN: True Negative, FP: False Positive, FN=False Negative  

Sensitivity =TP/(TP+FN)         Specificity=TN/(TN+FP)                  PPV=TP/(TP+FP)           

NPV=TN/(TN+FN)                         Efficiency=TN+TP/(TN+TP+FP+FN)  
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6. Discussion  

In this study, the overall prevalence of malaria was 5% with the majority of infection (59.1%) 

caused by P. falciparum and the rest by P. vivax (40.9%).The prevalence of asymptomatic and 

symptomatic malaria were 4.2% and 7.5%, respectively. The findings revealed that malaria 

infection was significantly associated with utilization of ITN, house with eave, previous history 

of malaria infection and family history of malaria infection. 

Malaria is a major health burden that is widespread throughout tropical and subtropical regions 

of the world. This community based cross sectional study aimed to assess the prevalence of 

symptomatic and asymptomatic malaria infections and the factors associated with it. This is an 

important issue because malaria can be either symptomatic or asymptomatic. 

Overall prevalence of malaria was 5%, this is comparable with the study conducted in three 

regions (Oromia, Amhara and SNNP) of Ethiopia (Graves et al., 2009 ) which is 4.1%, and  in 

Benna Tsemay district; Southern Ethiopia where it was 6.1% (Debo and kassa 2016). But, lower 

than the study conducted in different part of Ethiopia such as in Dilla town and the surrounding 

rural areas 16% (Molla et al., 2015) and East Shewa Zone 25% (Tadesse et al., 2018), and in 

others country such as Nigeria 41.6% (Fana et al., 2015), Tanzania 36.3% (Sumari et al., 2017) 

and Indian 27.6% (Chourasia et al., 2017). Moreover, our finding was higher than the study 

conducted in Butajira; South-central Ethiopia 0.92% (Woyessa et al., 2012), the MIS reports of 

Ethiopia in 2007, 2011 and 2015 which showed that the prevalence of malaria was 0.5-1.3% 

(FMoH, 2008; FMoH, 2012c; FMoH, 2016) and Eritrea 2.2 % (Sintasath et al., 2005). The 

possible reason for the difference could be difference in study design, geographical location 

(rainfall, temperature and altitude), quality of houses, nature of population, sample size, study 

period (due to seasonality of malaria in Ethiopia) and the implemented malaria control program 

in the study area (for instance IRS didn’t applied in this year in our study area). 

The present study showed that the prevalence of asymptomatic malaria was 4.2%, this finding is 

comparable to the study conducted in different parts of Ethiopia such as in Jiga 2.8% (Ayalew et 

al., 2016) and South central Oromia 5% (Golassa et al., 2015).  This finding is also comparable 

to the study conducted in Thailand– Myanmar border 5% (Imwong et al., 2015). However, our 

finding is lower than the study conducted in different parts of Ethiopia such as in Pawe 14.5% 

(Beyene et al., 2015), Sanja 6.8 (Worku et al., 2014), and Arbaminch 9.1 % (Nega et al., 2015), 
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and in other countries such as in Nigeria: 38.8-77.6 % ((Eke et al., 2006; Igwe et al., 2014: Ogbu 

et al., 2015) and Tanzania 8 % (Sumari et al., 2017). The study conducted in Mirab Abaya 

district; Southern Ethiopia (Abossie et al., 2017) , China–Myanmar Border (Huang et al., 2017), 

Myanmar (Zaw et al., 2017) and Bangladesh (Shannon et al., 2016) showed that the prevalence 

of asymptomatic malaria were  1.2%, 0.3%, 1.44% and 1% respectively which are lower than 

our finding. The reason for this discrepancy might be due to difference in nature of population 

such as genetics, epidemiology of malaria, study design, sample size, geographical location, test 

methods and sampling techniques.   

In addition, the prevalence of symptomatic malaria was 7.5%, this finding is in line with the 

study conducted in Kombolcha; Northeast Ethiopia which is 7.52 % (Gebretsadik et al., 2018) 

and also in agreement with study conducted in India which showed the prevalence of 

symptomatic malaria 9.7% and 6.9% in 2013 and 2014 respectively (Chourasia et al., 2017). But, 

the finding of the present study is lower than the study conducted in East Shewa Zone; Ethiopia 

20.5 % (Haji et al., 2016), Hadiya Zone; Southern Ethiopia 25.8 % (Delil et al., 2016), Tanzania 

64.5 % (Sumari et al., 2017), Nigeria 26.7% (Eke et al., 2006) and Liza 32.4 % (Huang et al., 

2017). This difference might be due to difference in study design (such as health facility based 

study overestimate the prevalence than community based study), sampling methods, study period 

(since our study was conducted in minor transmission season), population characteristics, malaria 

control and prevention strategies, epidemiology of malaria and sample size.  

The proportion of Plasmodium species identified in this finding showed that P. falciparum is 

more predominant than P. vivax with a relative proportion of 59.1% and 40.1% respectively. This 

finding supported by nationwide report in Ethiopia (FMoH, 2008; FMoH, 2012c; FMoH, 2016) 

and study conducted in others part of Ethiopia such as in Pawe (Beyene et al., 2015), Sanja 

(Worku et al., 2014) and Mirab Abaya (Abossie et al., 2017). In contrast, the study conducted in 

Hadiya zone; Southern Ethiopia (Delil et al., 2016), East Shewa zone; Ethiopia (Haji et al., 2016; 

Tadesse et al., 2018) showed that P. vivax is predominant over P. falciparum. This difference 

might be due to variation in epidemiological distribution of Plasmodium species in different part 

of Ethiopia. 

The prevalence of malaria was higher in males than females but, it was not statistically 

significant. This finding is supported by the previous studies conducted in Ethiopia (Golassa et 

al., 2015; and Worku et al., 2014) and elsewhere the world (Eke et al., 2006, Huang et al., 2017). 
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This could be due to males who are more active in outdoor activities than females whereas 

females spend most of their time at home; this makes males more exposed to outdoor mosquito 

bite.  

In the present study, status of malaria and bed net utilization were strongly associated. The odds 

of being infected with malaria was higher in those individuals who were not using bed net or 

only using occasionally than those who used daily (p<0.05). This finding is supported by a study 

conducted in Ethiopia (Beyene et al., 2015; Worku et al., 2014; Delil et al., 2016; Nega et al., 

2015) and in Nigeria (Fana et al., 2015). This is obvious that using of bed net daily reduces the 

risk of malaria infection by preventing human-mosquito contact. ITNs provide protection both 

to the individuals sleeping under them by deterring mosquito bites and family members by killing 

mosquitoes, thereby reducing transmission of malaria parasites (Curtis et al., 2006). Ownership 

of ITN was 94.3%, though usage pattern differs among the study subjects. This finding is 

consistent with the study conducted in Jiga; Northwest Ethiopia (Ayalew et al., 2016) and Benna 

Tsemay district; Southern Ethiopia  (Debo and kassa 2016) but, higher than the study conducted 

in Hadiya; Southern Ethiopia (Delil et al., 2016)   and Arbaminch; Southern Ethiopia (Nega et 

al., 2015). This difference might be due to the difference in strength of health system, and malaria 

control and prevention programs applied in the area.     

Other risk factors which were identified as important determinants for malaria infection were 

house structure, previous history of malaria episode and family history of malaria. The findings 

of this study showed that living in houses with eave have higher risk of acquiring malaria 

infection than those houses without eave. This is supported by the study conducted in Ethiopia 

(Ghebreyesus et al., 2000). The presence of eave(s) might enable mosquitoes to enter into the 

house and this in turn increases probability of mosquito bites. 

Malaria infection was strongly associated with previous history of malaria episode. This is 

comparable to the study conducted in Sanja; Northwest Ethiopia (Worku et al., 2014). This might 

be due to the recurrence of malaria infection. In addition, risk of malaria infections was higher 

in those individuals who had family history of malaria. This might be due to family members 

with history of malaria infection may become reservoir for Plasmodium parasite and sources of 

infection for the rest of the family members.   



43 
 

In the present study, the sensitivity and specificity of RDT in the diagnosis of overall malaria 

cases were 100% and 99.5%, respectively, which is in agreement with a study conducted in 

Arbaminch; South Ethiopia (Nega et al., 2015). The lower specificity of RDT when compared 

with microscopy might be due to probability of false positivity results from RDT. Even if we 

were trying to exclude those individuals who were taking anti-malarial therapy or who had been 

treated with antimalarial drugs within the past one month before enrollment, many people were 

wholehearted to be part of this study and some may have hidden their previous infection history. 

So, this might lead to false positive result in RDT due the persistence of HRP-2 antigen in the 

circulation after parasite clearance (Bell et al., 2005). The sensitivity and specificity of RDT in 

the diagnosis of overall malaria cases were slightly higher than the study conducted in Kola Diba, 

Northwest Ethiopia ((Moges et al., 2012). This might be due to the difference in skill of 

microscopist, RDT products of different lots number and brands which differ in quality or 

damage due to storage and transportation conditions i.e., temperature.   

Almost prefect measure of agreement was observed between RDT and light microscopy which 

is in agreement with the studies conducted in Ethiopia (Nega et al., 2015; Moges et al., 2012). 

The high negative and positive predictive values of CareStart™ RDT in the present study was in 

agreement with a study conducted in Arbaminch; South Ethiopia (Nega et al., 2015) and Kola 

Diba, Northwest Ethiopia (Moges et al., 2012). This indicates the ability of RDT to properly 

diagnose positive individuals was very high. 
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7. Strengths and Limitations of the Study 

7.1. Strengths 

 Findings of community based study are more generalizable for the total population. 

 This study could be said the first in assessing the prevalence of malaria and associated 

factors in Debre Elias district. 

7.2. Limitations  

 This study was conducted in minor malaria transmission period which might underestimate 

the prevalence. 

 The study was not supported with a qualitative method, particularly for utilization of ITN, 

which needs observation during sleeping. 
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8. Conclusion and Recommendations  

8.1. Conclusion  

The overall prevalence of malaria was low: 5% and 5.5% by light microscopy and RDT, 

respectively with the majority of infection caused by P. falciparum. The prevalence of 

asymptomatic and symptomatic malaria were 4.2% and 7.5% by light microscopy, respectively 

and infections caused by P. falciparum were higher than P. vivax. Ownership of ITN in the study 

area was high (94.3%), but there was no house sprayed by IRS in the period of one year. 

Utilization of ITN occasionally, not using ITN, house with eave/s, previous history of malaria 

infection, and family history of malaria infection were identified as an associated factor for 

malaria infection in the study area.  

8.2. Recommendations  

In order to reduce the prevalence of malaria in Debre Elias district the following 

recommendations are made based on the findings of the study: 

 Laboratory diagnosis should be established in all health facilities found in rural areas and 

RDT can be used in place of light microscopy when there is no electricity and trained 

profession since it has an almost perfected agreement with the reference light microscopy.   

 The District Health Office or the concerned bodies should give more emphasis on 

preventive measures such as health education about proper utilization of long lasting 

insecticidal nets, environmental managements and use of indoor residual spraying. 

 During screening of malaria in the community both asymptomatic and symptomatic 

malaria should be considered. 

 IRS should be applied every year regularly to reduce malaria. 

 Further study should be conducted by using highly sensitive and specific techniques such 

as PCR. 
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10. Annexes  

Annex 1:  Laboratory procedure  

1. Giemsa staining of malaria blood films 

Giemsa stain is an alcohol-based Romanowsky stain. Giemsa stain is a mixture of eosin, which 

stains parasite chromatin and stippling shades of red or pink, and methylene blue, which stains 

parasite cytoplasm blue. Giemsa stain (3%): This method is less appropriate when a quick result 

is needed but is excellent for staining large numbers (20 or more) of slides. It is ideal for staining 

blood films from surveys or research work or batches of slides for teaching. It performs best 

when slides have dried overnight. The method is economical because much less stain is used 

(WHO, 2010). 

 Prepare a 3% solution of Giemsa stain by adding 3 ml of Giemsa stock solution to 97 ml 

of water buffered to pH 7.2, or multiples of this. 

Materials and reagents:  

 Giemsa stain (3% solution) 

 Absolute methanol, acetone-free; 

 Pasteur pipette; 

 Staining rack; 

 Timer 

 Slide-drying rack; 

 Protective latex gloves, powder-free, 

disposable; 

 Distilled or deionized water buffered to 

pH 7.2; 

 Clean water  

Procedure:  

1. Fix each thin film by methanol for a 30 seconds Place the slides on a tray or drying rack. Allow 

the methanol-fixed thin smear to dry completely in air (approximately 2 min) by placing the 

slides on a flat surface. Never let the slide dry in a vertical position with the thin film down, as 

this may lead to fixing of the thick film by methanol. 

2. Place the slides back to back in a staining rack, making sure that the thick 

films are together at one end of the rack. 

3. Pour the 3% Giemsa stain into the trough. Do not pour it directly onto the thick films, as it may 

float off the slides. Stain for 30-45 min; experience will indicate the correct time. 

4. Wash the stain from the staining container using clean water 
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Important: Flushing the stain from the slides and staining container is necessary to avoid the 

films being covered with a fine deposit of stain. 

5. Wipe the back of each slide clean and place it in a draining rack for the preparation to air-dry.  

6. Carefully remove the slides one by one and wipe the back of each slide clean and placing them 

film side down in the drying rack to dry. 

7. Then prepare the staining film for microscopic examination 

 

2. RDT (CareStart TM Malaria HRP2/pLDH (Pf/Pv) Combo) 

 The test procedure for RDT must be based on the manufacture instruction. 

Firstly, the kit was labeled with respective sample code and 5 μl of blood specimen was added 

into sample well of the test device. Two drops (60 μl) of lysis buffer were added into the buffer 

well to lyse the cells, release the antigen and facilitate antibody recognition. The RDT test results 

were read after 20 min and interpreted as follows:  

 Two bands: one band in the control area and another band in the Pv area (test line Pv) 

indicates a positive result for P. vivax; 

  Two bands: one band in the control area and another band in the Pf area (test line Pf) 

indicating infections due to P. falciparum;  

 Three bands: bands in the control area, Pv area and Pf area indicates a mixed infection; 

 Only one band in the control area within the result window indicates a negative result and  

 In case when the control line did not appear, the result is interpreted as invalid. 
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3. Workflow chart used for this study 
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Annex 2: Information sheet 

Title of the study: The prevalence of symptomatic and asymptomatic malaria and its associated 

risk factors in Debre Elias District communities, Northwest Ethiopia 

Principal Investigator: Abtie Abebaw  

Name of organization:  Addis Ababa University, Collage of Health Science, Department of 

Medical Microbiology, Immunology and Parasitology. 

Introduction: Hello, how are you? We are doing a research on the prevalence of symptomatic and 

asymptomatic malaria and its associated risk factors in Debre Elias District communities, 

Northwest Ethiopia. You are invited to participate in a research study conducted by MSc candidate, from 

Addis Ababa University. Please read or listen as the investigator reads this text to you and take your 

time to decide to participate in this study. 

Purpose of the study:  Early and adequate diagnosis and prompt treatment is one of the main 

strategies in malaria prevention, control and effective disease management. So, in order to design 

and implement cost-effective malaria control interventions, up-to-date information on the 

prevalence and distribution; and identifying risk factors of the disease is very important. The aim 

of this study is to assess the current status of malaria in Debre Elias district and to assess the risk 

factors. The result of this study will help the Health Centre and concerned Health Office for 

planning, implementing of malaria prevention and control program in the area.  

Procedure: For this study to be successful we need your participation. If you agree to participate 

in the study, we will prick your finger and take a drop of blood. We use the sample to determine 

the presence of malaria parasites in the blood. We will also ask you some questions related to 

malaria (risk factors for the disease) and clinical manifestation by trained health professionals. 

Confidentiality: All personal information you give and data obtained from laboratory analysis 

will be kept confidential.  All the data will be coded with numbers without names. 

Discomforts and Risks: you might feel a very small amount of discomfort during blood sample 

collection. The volume of the blood is less than half of a teaspoon. We will use sterile equipment 

to collect the blood sample and maximum care will be taken to minimize any risk during pricking 
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and blood collection. In this study we expect that you will spend a maximum of 45 minutes for 

interview.  

Expected benefits: You might not directly benefit from your participation in the study. You will 

not be paid for participation in this study but will be given treatment of the disease if you have the 

parasite in your blood. The result of this study will help the local health center to take appropriate 

action on control and prevention of malaria. 

Right to Refusal or Withdraw: Your participation in the study is absolutely voluntary and your 

decision not to participate or to withdraw from the study will not affect the care you will receive 

at the clinic in any way. Even if you do agree to become a study participant, you can withdraw 

from the study at any time. 

Person to Contact:  If you have question regarding to this study, you can contact the study 

personnel or the principal investigator at any time using the following address: please do not 

hesitate to contact. 

Mr. Abtie Abebaw   Mobile:  +251923065391         E-mail: aabtie@gmail.com   

Department Medical Microbiology, Immunology and Parasitology, College of Health Sciences, 

Addis Ababa University 

 

   

 

 

 

 

 

 

 

mailto:aabtie@gmail.com
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Consent form adult (for age >/= 18 years): 

If you have understood the explanation well enough, the investigator requests to put your signature 

as illustrated below: 

I the undersigned have been informed about the objectives and what is expected from me. I have 

had the opportunity to ask questions about the study and I have understood what I read or was 

explained. I have also been informed that the information on the study to be kept confidential that 

I have the right to decline from or cooperate in the study without affecting the care I normally 

receive at the health facility. Therefore, with full understanding of the study objective I agree to 

give the informed consent voluntarily to the investigator to participate on the study.  

Participant name________________ Signature/thumbprint ___________Date______________  

 

Investigator’s statement፡ I, the undersigned, have defined and explained to the volunteer in a 

language he/she understands, the procedures of this study, aims and the risks and benefits 

associated with his/her participation. I have informed the volunteer that confidentiality will be 

preserved, that he/she is free to withdraw from the study at any time without affecting the care 

he/she will receive at the health facility. 

Name (investigator) _____________________________Signature____________ Date________ 

 

 

 

                                       Thanks for your participation!!! 
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Assent form for children (for age <18): 

If you have understood the explanation well enough, the investigator requests to put your 

signature as illustrated below: 

I the undersigned parent/guardian of the child have been informed about the objectives of the study 

and what is expected from me and my child. I have had the opportunity to ask questions about the 

study and I have understood what I read or was explained. I have also been informed that the 

information about my child in the study is to be kept confidential and I have also the right to 

withdraw my child from the study without prejudice. Therefore, with full understanding of the 

study objective I agree to give the informed assent voluntarily to the investigator to participate my 

child on the study.  

Parent /guardian’s name_____________Signature/thumbprint 

___________Date______________  

Name of participant ________________ code__________________ 

Investigator’s statement፡ I, the undersigned, have defined and explained to the volunteer in a 

language he/she understands, the procedures of this study, aims and the risks and benefits 

associated with his/her child’s participation. I have informed the volunteer that confidentiality will 

be preserved, that he/she is free to withdraw his/her child from the study at any time without 

affecting the care his/her child will receive at the health facility. 

Name (investigator) _____________________________Signature____________Date________ 

                                

 

                

                                                        Thanks for your participation!!! 
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Annex 4: Questionnaire                                                             Date ______/______/______ 

Questionnaire № __________    

Kebele ____________________________  

Instruction: put the answer in the blank space and for multiple-choice circle answer  

Part I: Socio-demographic Characteristics 

S.no Questions Alternatives  Skip  

101 How old are you? ____________________years   

102 Sex 

 

1. Male 

2. Female  

 

103 What is your current marital 

status?   

 

1. Single   

2. Married              

3. Divorced         

4. Widowed 

 

104 What is your Educational status? 1. Cannot read and write  

2. Read and write 

3. 5-8th  

4. 9-12th         

5. Diploma and above             

 

105 What is your occupation? 1. Government employee 

2. Farmer 

3. Merchant 

4. House wife  

5. Other specify____________________ 

 

106 What is your household family 

size (permanently live)? 

 

________________________ 

 

 

Part II: Mosquito Nets and Insecticide Spraying 

S.no  Questions  Alternatives  Skip 

201 Is there insecticide treated bed net 

(ITN) in the house? 

1. Yes  

2. No  

   203 

202 If no for Q201, what is the reason 

for unavailability of ITNs? 

1. Not given at all  

2. Lost/stolen     

3. Used for other purposes  

4. Old; then thrown away 

5. Other specify __________ 
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203 If yes for Q201, how many 

mosquito nets does your household 

have? 

 

__________________________ITN 

 

204 Where do you obtain the bed net?  

 

1. From health center free 

2. From market /shop  

3. From NGO 

4. Other specify__________________  

 

205 Are you used bed net currently? 1. Yes  

2. No  

  207 

206 1. If no for Q205, Reasons for not 

using the available ITNs  

 

1. Nets do not prevent malaria  

2. Afraid of its toxicity 

3. No malaria 

4. Other specify ___________ 

 

207 How often do you or your child 

sleep under bed nets? 

1. Daily 

2. Occasionally 

3. During rainy season   

4. Once a week 

5. Other specify____________________ 

 

208 Which type of bed net available in 

your house? 

1. Untreated Net  

2. Locally Treated Net 

3. Long-Lasting Insecticide Treated Net 

4. Don’t know 

 

209 At any time in the past 12 months, 

has anyone sprayed the interior 

walls of your dwelling against 

mosquitoes? 

1. Yes  

2. No  

 

  301 

210 If yes for Q209, How many months 

ago was the house sprayed against 

mosquitoes? 

 

 

______________________________month/s 

 

 

Part III: House conditions and environment 

S.no  Questions  Alternatives  Skip 

301 Is eave present? 1. Yes 

2. No  

 

302 Is there any hole present in the wall? 1. Yes  

2. No  

 

303 Is any chattel around your sleeping 

area?               

1. Yes  

2. No  
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304 What kind of water body exists in 

your neighborhood? (you can give 

more than one answer) 

1. River 

2. Lake  

3. Pond  

4. Swamp 

5. Stagnant water  

6. None  

7. Other specify ______________ 

 

305 How far (in meter) is the nearest 

water body located from your house? 

 

_____________________________meters  

 

306 Do you sleep or work outside your 

home in overnight?    

1. Yes  

2. No  

 

307 Have heard any education messages 

concerning to malaria from any 

source? 

1. Yes  

 

2. No  

 

 

308 Have you ever contracted malaria? 1. Yes  

2. No  

 

 

309 Have your family members ever 

contracted malaria? 

1. Yes  

2. No  

 

 

 

Lab result  

RDT ______________________ 

Microscopy_____________________ 
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የጥናቱ መረጃ ቅጽ 

የጥናቱ ርዕስ፡- በደብረ ኤልያስ ወረዳ ያለዉን ምልከቱን የሚያሳይ እና የማያሳይ የወባ በሽታ ሰርጭት እና  መጠን   እንዲሁም  ለበሽታዉ 

መስፋፋት ተፅዕኖ የሚያደርጉ ነግሮችን ማወቅ ፡፡ 

የዋና አጥኝው ስም፡- አብጤ አበባው 

የድርጅት ስም:- አዲስ አበባ ዩንቨርሲቲ ጤና ሳይንስ ኮሌጅ ሜዲካል ማይክሮባዮሎጅ፣ኢሚኖሎጅ እና ፓራስቶሎጅ ት/ት ክፍል 

ስለጥናቱ መግቢያ፡- ጤና ይስጥልኝ፤ ደህና ነዎት? በደበረ ኤልያስ ወረዳ  ያለዉን የወባ በሽታ ሰርጭት እና  መጠን   እንዲሁም  ለበሽታዉ 

መስፋፋት ተፅዕኖ የሚያደርጉ ነግሮች ለማዎቅ የሚካሄድ የማስተርስ ጥናት ነው፡፡ለጥናቱ መሳካት የእርስዎ ተሳትፎ ያስፈልጋል፡፡ እባክዎ በጥናቱ 

ለመሳተፍ ከመወሰንዎ በፊት ይህንን ቅጽ በትክክል ያንብቡ ወይም  ሲነበብልዎ  በትክክል ያድምጡ፤ እንዱሁም ግልፅ ያልሆነለዎትን ነገር በሙሉ 

ነፃነት ይጠይቁ:: 

የጥናቱ አላማ፡- የወባ በሽታን በቀላሉ ለመከላከል እና ለመቆጣጠር በቶሎመመርመርና ተገቢዉን መድሃኒት መዉሰድ በጣም አስፈላጊ ነዉ፡፡ 

የዚህ  ጥናት አላማ በዘህ አካባቢ ያለውን የወባ በሽታ ስርጭት እና ለበሽታዉ መስፋፋት ተፅዕኖዎች ለይቶ በማወቅ  በሽታዉን  በቀላሉ  

ለመከላከል እና ለመቆጣጠር ይረዳል፡፡ ይህም  በሽታዉ በወረዳው ዉስጥ እያደረሰ ያለዉን የጉዳት መጠን እና የሕብረተሰቡ ተሳትፎ በሽታዉን 

ለመከሊከል እና ለመቆጣጠር ያለዉን ጠቀሜታ ለማወቅ  ይረዳል፡፡ በዚህም መሰረት ይህ ጥናት  የሚመለከታቸው አካላት ወደፊት  በሽታውን 

ለመከላከል እና ለመቆጣጠር የሚያግዙ መመሪያዎች እና እርምጃዎችን ለመቅረጽ ጠቃሚ የሆነ መረጃን ይሰጣል፡፡  

የአሰራር ሂደት፡- በጥናቱ በሙሉ-ፈቃደኝነት እንዲሳተፉ እየጠየቆምን በጥናቱ ለመሳተፍ ፈቃደኛ ከሆኑ በመጠይቁ እንዲሳተፉ እና በጥያቄዉ 

መሰረት መልስ እንዲመልሱ እንዲሁም ትንሽ ጠብታ የደም ናሙና እንዲሰጡ በአክብሮት እንጠይቃለን፡፡ የደም ናሙናዉ በጤና ባለሙያ 

ከእርሰዎ ጣት ላይ ይወሰዳል፡፡ የተወስድወ ናሙናም  ለወባ በሽታ ምርመራ እንጠቀምበታለን፡፡   

ሚስጥራዊነት፡- የሚሰጡት የመጠይቅ እና የወባ መርመራ ዉጤትዎ መረጃ በጥናቱ ወቅትም ሆነ ከዛ በኃላ ባሉት ጊዜያት ሙሉ በሙሉ 

ሚስጥራዊነቱ ይጠበቃል፡፡ይረ መረጃውም የሚያዘዉ በስም ሳይሆን በመለያ ቁጥር ይሆናል፡፡  

አለመመቸት ወይም አስጊ ሁኔታ:- በተወሰነ መልኩ ትንሽ ያለመመቸት/ ህመም ሊኖር ይችላል፡፡ያም የሚሆነው የደም ናሙና ከጣትሽ ላይ 

ሲወሰድ ነው፡፡የምንዎስድወ የደም ናሙና በጣም ትንሽ ነው፡፡ለጥናቱ የምንጠቀማቸዉ መሳሪያዎች ለእረስዎ ብቻ ነው እንዲሁም ጉዳት 

እንዳይደርስብዎት ከፈተኛ ጥንቃቄ እናደርጋለን፡፡ ለ45 ደቂቃ ብቻ ከኛ ጋር ይቆያሉ፡፡ 

የሚያገኙት ጥቅም፡- በጥናቱ ለሚሳተፉ ፍቃደኛ ተሳታፊዎች ምንም አይነት የገንዘብ ክፍያ የለም:: በጥናቱ መሳተፍ ወዲያውኑ የ ሚያስገኘው 

ጥቅም ቢኖር ወባ ከተገኘ አስፈላጊው ህክምና በነጻ እንድታገኙ ይደረጋል፡፡ ይህ ጥናት  የሚመለከታቸው አካላት ወደፊት  በሽታውን ለመከላከል 

እና ለመቆጣጠር የሚያግዙ መመሪያዎች እና እርምጃዎችን ለመቅረጽ ጠቃሚ የሆነ መረጃን ይሰጣል፡፡ 

ከጥናቱ ራስን የማግለል ነፃነትየመዉጣት፡- ጥናቱ ሙሉ በሙሉ በፈቃደኝነት ላይ የተመሰረተ ነው፡፡ በማንኛውም ሰዓት ራስን ከጥናቱ 

ማግለል ይቻላል፡፡ይህም በምንም አይነት መልኩ የአሁን ወይም የወደፊት የህክምና አገልግሎት ተጠቃሚነትን አያስተጓጉልም፡፡ በጥናቱ ላይ 

እያሉ  በፈለጉት ጊዜ የማቆም ወይም የማቋረጥ መብት አለዎት፡፡  

አድራሻ፡- ስለ ጥናቱ አይነት ጥያቄ ካለዎት የጥናት አባላትን ወይም ዋናው አጥኝዉን መጠየቅ ይቻላል፡፡ ጥያቄ ለመጠየቅ እንዳያመነቱ፣ 

ይህንን አድራሻ ይጠቀሙ፡- 

አብጤ አበባው            ስልክ፡-+251923065391         ኢሜል፡- aabtie@gmail.com    

አዲስ አበባ ዩንቨርስቲ ጤና ሳይንስ ኮሌጅ ሜዲካል ማይክሮባዮሎጅ፣ኢሚኖሎጅ እና ፓራስቶሎጅ ት/ት ክፍል 
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የስምምነት ቅፅ ለ18 አመት በላይ ለሆኑ ተሳታፊ:- 

እኔ ከዚህ በታች የፈረምኩት ስለጥናቱ አላማ እንዲሁም ከኔ ምን አንደሚጠበቅ በቃልም ሆነ በጽሁፍ 

የቀረበውን በሚገባ ተረድቻለሁ፡፡ተጨማሪ መረጃም ከፈለጉ ማንን እንደማናግርም አውቂያለሁ፡፡የሰጠውት 

መረጃም በአግባቡ እንደሚጠበቅ ተረድቻለሁ፡፡በማንኛውም ሁኔታ ከጥናቱ ራሴን ማግለል እንደምችል 

ይህም በምጠቀመው የጤና አገልግሎት ላይ ምንም አሉታዊ አስተዋጽኦ እንደሌለው፡፡ ስለዚህ በጥናቱ ላይ 

ለመሳትፍ በእራሴ ፍቃደኝነት ተስማምቻለሁ እነዲሁም እፈርማለሁ:: 

 የተሳታፊው ስም__________________ፊርማ /የጣት አሻራ ____________ቀን ________  

 

የአጥኝው አስተያየት፡- እኔ ከታች የፈረምኩት፤ ስለጥናቱ ሂደት፣ ዓላማውን፣ጥቅሙን እንደሁም 

ሊያስከትል የሚችለውን መጠነኛ ህመም /ጣታቸው ሲወጋ/፣ ለጥናቱ ፈቃደኛ ተሳታፊዎች በሚገባቸው ቋንቋ 

ገለፃ አድርጊያለሁ፡፡የሰጡት መረጃ በሚስጢር እንደሚጠበቅ እንዲሁም በማንኛውም ሰዓት ከጥናቱ 

ራሳቸውን ሊያገሉ እንደሚችሉ ተነግሮዓቸዋል፡፡ 

አጥኝዉ ሰም __________________ ፊርማ __________ቀን _________  

 

 

 

 

           ስለ ትብብርዎ እናመሰግናለን!!! 
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የወላጅ/አሳዳጊ ስምምነት ቅፅ ከ18 አመት በታች ለሆኑ ተሳታፊ፡- 

እኔ ከዚህ በታች የፈረምኩት ስለጥናቱ በቂ የሆነ መረጃ እና ከልጄ ምን አንደሚጠበቅ  አንብባለሁ ወይም 

ሰምቸአለሁ እንዲሁም ተረድቻለሁ :: በጥናቱ ዉስጥ ልጄን አለመሳተፍ መብቴ እደሆነና በማንኛዉም ጊዜ 

ከጥናቱ በራሴ ዉሳኔ ማስዉጣት እንደምችልና በዚህም ምክንያት ልጄ ማገኘት ባለበት/ባለባት የህክምና 

አገልግሎት ላይ ምንም አይነት ችግር እንደማያደርስ በሚገባ ተረድቻለሁ፡፡ ማንኛውንም ያልገባኝን ነገር 

የመጠየቅ ዕድል ተሰጥቶኝ ተረድቻለሁ፡፡ ስለ ልጄ የተሰበሰበው መረጃ ሚስጥራዊ እንደሚሆን እና ጥያቄ 

ካለኝ እና መወያየት ከፈለኩኝ ማንን ማግኘት እንዳለብኝ ተነግሮኛል፡፡ስለዚህ ልጄ በጥናቱ ላይ እንዲሳተፍ 

በእራሴ ፍቃደኝነት ተስማምቻለሁ እነዲሁም እፈርማለሁ ፡፡  

የተሳታፊው ህፃን ስም____________________________ኮድ______________ 

የወላጅ/አሳዳጊ ስም ___________________________ ፊርማ/የጣት አሻራ _______ቀን___________  

 

የአጥኝው አስተያየት፡- እኔ ከታች የፈረምኩት፤ ስለጥናቱ ሂደት፣ ዓላማውን፣ጥቅሙን እንደሁም 

ሊያስከትል የሚችለውን መጠነኛ ህመም /ጣታቸው ሲወጋ/፣ ለጥናቱ ፈቃደኛ ተሳታፊዎች እና ወላጅ/አሳዳጊ 

በሚገባቸው ቋንቋ ገለፃ አድርጊያለሁ፡፡የሰጡት መረጃ በሚስጢር እንደሚጠበቅ እንዲሁም በማንኛውም 

ሰዓት ከጥናቱ ልጃቸውን  ሊያገሉ እንደሚችሉ ተነግሮዓቸዋል፡፡ 

አጥኝዉ ሰም _________________________ ፊርማ __________ቀን ________________ 

 

 

 

 

                         ስለ ትብብርዎ እናመሰግናለን!!! 
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Annex 5: መጠይቅ                                                                              ቀን____/___/_______ 

የመረጃ ማሰባሰቢያ ቅጽ ኮድ_______________________________                         

የተሳታፊው መኖሪያ ቀበሌ____________ 

መመሪያ፡- ትክከለኛዉን መለስ በማክብብ ወይም መልሱን በክፍት ቦታ ላይ በመፃፍ ይመለሱ፡፡ 

መጠይቅ ክፍል አንድ፡- ማሀወበራዊ ና ስነ-ህዝባዊ መገለጫዎች 

ተ.ቁ ጥያቄዎች አማረጮች ዝለል/ሂድ 

101 እድሜ(በአመት) _________________________አመት  

102 ጾታ 1. ወንድ 

2. ሴት 

 

103 የጋብቻ ሁኔታ 1. ያላገባ 

2. ያገባ  

3. የፈታ/ች 

4. ባለቤቷ/ቱ በህይወት  የለላት/ለች 

 

104 የትምህርት ደረጃ 1. መጻፍና ማንበብ የማይችል  

2. መጻፍና ማንበብ የሚችል 

3. 1-4 ኛ  

4. 5-8ኛ ክፍል 

5. 9-12ኛ ክፍል 

6. ዲፕሎማ እና በላይ 

 

105 የስራ ሁኔታ 1. የመንግስት ሰራተኛ 

2. አርሶ አደር 

3. ነጋዴ  

4. የቤት እመቤት 

5. ሌላ ከሆነ ይገለፁ__________________ 

 

106 የቤተሰብዎ ብዛ ትስንት ነው? __________________________  

 

መጠይቅ ክፍል ሁለት፡-የአልጋ አጎበርን እና ፀረ-ትንኝ እረጭትን በተመለከተ 

ተ.ቁ ጥያቄዎች አማረጮች ዝለል/ሂድ 

201 በቤታቹህ ውስጥ አጎበር አለ?  1. አዎ 

2. የለም 

   203 

202 ለጥያቄ 201 መልስዎ የለም ከሆነ ምክንያቱ 

ምንድን ነው? 

1. አጎበር የለም 

2. ጠፍቶ 

3. ሌላ ጥቅም አው 

4. አሮጌ ስለሆነ ጣልነው 

5. ሌላ ከሆነ ይገለፁ_________________ 

 



67 
 

203 ለጥያቄ 201 መልስዎ አዎ ከሆነ ምን ያህል 

አጎበር ይግገኛል? 

 

__________________________________ 

 

204 አጎበሩን ከየት አገኙት? 1. ከመንገስት በነፃ   

2. ገቢያ /ከሱቅ   

3. መንግስታዊ ካልሆነ ድርጅት  

4. ሌላ ከሆነ ይገለፁ__________________ 

 

205 በአሁኑ ሰዓት አጎበሩን እየተጠቀማችሁበት 

ነው? 

1. አዎ  

2. የለም 

 207 

206 ለጥያቄ 205 መልስዎ የለም ከሆነ አጎበርን 

የማይጠቀሙበትን ምክንያት ምንድን ነው? 

1. አጎበር ወባን አይከላከልም 

2. መርዙን ስለምንፈራ   

3. ወባ ስለለ   

4. ሌላ ከሆነ ይገለፁ__________________ 

 

207 አርስዎ /ለጅዎ/ በአጎበር ውስጥ መቼ  ነው 

የምትተኙ? 

1. በየቀኑ 

2. አንዳንድ ግዜ 

3. በዝናብ ወቅት  

4. ቢበዛ በሳምንት 

5. ሌላ ከሆነ ይገለፁ__________________ 

 

209 በአሁኑ ሰአት እርስዎ/ ልጅዎ/ የሚገለገሉበት 

የትንኝ መከሊከያ አጎበር የትገኛው ነው?   

1. ያልተነከረ 

2. አገር ውስጥ የሚነከር 

3. ፋብሪካ ውስጥ የሚነከር 

4. አይታወቅም 

 

210 ባለፉት 12 ወራት ውስጥ ቤትዎ በፀረ- ትንኝ 

ተረጭቶ ያውቃል?   

1. አዎ 

2. የለም 

 

 301 

213 ለጥያቄ 210 መልስዎ አዎ ከሆነ ቤትዎ በፀረ-

ትንኝ የተረጨው መቼ ነው? 

 

___________________________________ 

 

 

 

መጠይቅ ክፍል ሦሰት፡-የቤት አሰራርን እና አካባቢን በተመለከተ 

ተ.ቁ ጥያቄዎች አማረጮች ዝለል/ሂድ 

301 በቤቱ ግድግዳ እና በጣራው መካከል ክፍተት 

(ቀዳዳ) አለ? 

1. አዎ 

2. የለም 

 

302 በቤቱ ግድግዳ ላይ ቀዳዳ አለ? 1. አዎ 

2. የለም 

 

303 በመኝታዎ አካባቢ ከብቶች አሉ? 1. አዎ 

2. የለም 
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304 በቤትዎ ቅርብ ምን ዓይነት የውሃ አካል 

ይገኛል? (አንድና ከዛም በላይ መምረጥ 

ይችላሉ) 

1. ፈሳሽ ወንዝ 

2. ሃይቅ 

3. ኩሬ 

4. ረግረግ 

5. የተኛ ውሃ 

6. ምንም የለም 

7. ሌላ ከሆነ ይገለፁ________________ 

 

305 በቅርብ ያለው የውሃ አካል ከመኖሪያ ቤቱ  

ምን ያህል ይርቃል? 

 

_____________________ (በሜትር) 

 

306 በምሽት ውጭ ላይ ስራ በመስራት ወይም  

ተኝተው ያውቃሉ? 

A. አዎ  

B. የለም  

 

    

307 ከዚህ በፊት ስለወባ እና ስለሚያስከትለው 

ችግር ሰምተው ወይም ተምረው ያውቃሉ? 

1. አዎ  

2. የለም 

 

   

308 እርስዎ /ልጅዎ ወባ ተይዞ ያአውቃሉ? 1. አዎ  

2. የለም  

  

  

309 የቤተሰብዎ አባል በወባ ተይዞ ያውቃል? 1. አዎ  

2. የለም  

ጥያቄው 

አልቋል 

 

Lab report  

RDT___________________________________ 

Microscopy __________________________ 
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Annex 6: Questions to assess the presence of clinical manifestations. 

Participant’s code___________________ Kebele_________ 

1. Do you have any of the following symptoms currently or in the previous two days? 

a. Fever                 Yes                NO  

b. Headache           Yes                NO 

c. Joint pain            Yes                NO 

d. Malaise               Yes                NO 

e. Chills                   Yes                NO 

f. Nausea and or vomiting   Yes                NO 

g. Others_________________________________________ 

2. Axillary body temperature 

a. < 37.5 oC                    b.    ≥ 37.5 oC 

Name of examiner_________________________________ Signature____________ 

 

የወባ በሽታ ምልክቶች መኖር አለመኖራቸውን ማረጋገጫ ጥያቄዎች 

የተሳታፊው ኮድ--------------- ቀበሌ---------- 

1. የሚከተሉት ምልክቶች በአሁኑ ሰዓት ወይም ባለፉት ሁለት ቀናት ውስጥ ከታዩ አዎ የሚለውን 

ይምረጡ፡ 

          ሀ. ትኩሳት                               አዎ              የለም             

          ለ. ራስ ምታት                         አዎ                  የለም 

          ሐ. የመገጣጠሚያ ቁርጥማት    አዎ              የለም 

          መ. የሰውነት መድከም                አዎ              የለም 

          ሠ. ማንቀጥቀጥ                           አዎ              የለም 

          ረ. ማቅለሽለሽ ወይም ማስመለስ         አዎ              የለም 

             ሌሎች_________________________________________ 

2. የሰውነት ሙቀት መጠን 

           ሀ. < 37.5 oC                         ለ. ≥ 37.5 oC 

የባለሙያው ስም_________________________________ ፊርማ_________ 
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Annex 7: List of Dummy Tables 

 Table 1. Laboratory results reporting format  

 

S.n

o 

Hous

e no 

Ag

e 

se

x 

RDT result Microscopic result Rem

ark 

Neg

ative 

p.f p.v Mixe

d 

Neg

. 

p.

f 

p.

v 

Mixe

d 
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 Table 2: Prevalence of malaria among sex and age group and assessment of risk factors  

Characteristics N
o 

of tested 

(%) 

No of 

positive (%) 
OR 95% 

CI 

p-value 

 

Gender 

Male      

Female      

 

 

Age 

1. 0-5      

2. 5-14      

3. 15-24      

4. 25-34      

Bed net use  1. Yes      

2. No      

IRS 
  

 

1. Sprayed       

2. Not sprayed       

Occupation 
 

1. Farmer       

2. Merchant      

3. Civil servant       
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