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ABSTRACT 

INTRODUCTION 

Malaria is a caused by infection of red blood cells with protozoan parasites of the genus plasmodium inoculated 

into the human host by a feeding female anopheles’ mosquito. Malaria transmission is largely unstable in Ethiopia 

and all age groups are at risk of malaria. Ongoing malaria surveillance data analysis is useful for assessing 

incidence and Monitoring disease trends over time and evaluating the effectiveness of disease control programs. 

The aim of this surveillance data analyze was to assess the magnitude and trend of malaria in the zone to proposed 

possible recommendations useful for control and Prevention activities. 

METHODS 

Descriptive cross-sectional study was conducted in East Shoa Zone. The data on malaria indicators were collected 

from Public Health Emergency Management core process database. The five years malaria data was collected; 

organized; processed and analyzed by using Microsoft excel 2010. 

RESULTS 

A total 110,904 malaria cases (clinical (10.4%) + parasitological confirmed (89.6%) and no death were reported 

from July 2015-June 2020. The average number of malaria case reported per year was 22,181. It ranges from 

46025 in 2015/16 to 11,822 in 2018/19. During the same period, the average annual malaria incidence rate of the 

district was 15 per 1000 population. From a total of laboratory confirmed malaria cases, plasmodium falciparum 

accounts 60,227(61%) and the rest 39,171(39%) were plasmodium Vivax and mixed. Of all confirmed cases, 57% 

were adults of 15 years and above, and the remaining 28%) and 15% were children of age 5–14 and < 5 years, 

respectively. All Woreda in the Zone were affected by malaria. From 13 woreda and 2 hospitals found in the Zone; 

Fantale, Boset and Adama reported the high malaria over the past five years. 
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CONCLUSION 

Even though different malaria control strategies were designed to roll back to its minimum level, still malaria 

cases were not decreased to expected level. Malaria continued to be a major cause of health problem in East Shoa 

Zone. Therefore, the Zone health office should strength malaria prevention and control activity. 
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ABBREVIATIONS 

ACT : Artemisinin-based Combination Therapy 

API : Annual Parasitic Index 

EFETP : Ethiopian Field Epidemiology Training Program 

HMIS : Health Management Information System   

ORHB : Oromia Regional Health Bureau  

PF : Plasmodium Falciparum 

PHEM : Public Health Emergency Management  

PV : Plasmodium Vivax 

RDT : Rapid Diagnostic Test 

SPHMMC : St Paul’s Hospital Millennium Medical College 

SPR : Slide Positivity Rate 

WHO : World Health Organization 

BACKGROUND 

Malaria is a caused by infection of red blood cells with protozoan parasites of the genus plasmodium inoculated 

into the human host by a feeding female anopheles’ mosquito. The five human Plasmodium species transmitted 

from person-to- person are Plasmodium falciparum, P. Vivax, P. ovale and P. malaria. Increasingly, human 

infections with the monkey malaria parasite P. Knowlesi are being reported from the forested regions of south-

east Asia and particularly the island of Borneo. Plasmodium falciparum is found in most tropical regions 

throughout the world and is the most dangerous of the five in terms of both its lethality and morbidity [1]. 

The mosquito life cycle has four distinct developmental stages: egg, larva, pupa and adult. Eggs are about 0.5 mm 

in length, boat-shaped and nearly all species are provided with tiny air-filled floats that allow them to remain on 

the water surface. Eggs are laid singly by the female Anopheles on the pools of water preferred by a particular 

species. Currently, there is a global initiative to eliminate malaria and consequently, remarkable result in malaria 

control has been achieved. In Ethiopia, the fight against malaria has shown a notable progress in controlling the 

disease over the last two decades in Ethiopia. Following this, Ethiopia has also set a goal to eliminate the disease 

by 2030. The interventions which have been contributing to such significant decline includes; the distribution of 

long-lasting insecticidal nets (LLIN), indoor residual spraying (IRS); and introduction of prompt and effective 

treatment with artemisinin-based combination therapy (ACT) to treat uncomplicated Plasmodium falciparum 

malaria and environmental management [2]. 
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In Ethiopia, malaria is highly seasonal, unstable with epidemic-prone transmission pattern in many parts of the 

country. Plasmodium falciparum (70 %) and P. vivax (30 %) are the major malaria parasites. Anopheles arabiensis 

is the primary malaria vector in Ethiopia, with An. funestus, An. pharoensis, and An. nili as secondary vectors. 

Peak malaria transmission occurs between September and December, after the main rainy season from June to 

August. In addition, some areas experience a second minor malaria transmission period from April to June, 

following a short rainy season from February to March. Since peak malaria transmission often coincides with the 

planting and harvesting season, the majority of malaria burden is among older children and working adults in rural 

agricultural areas, thus there is a resultant heavy economic burden in Ethiopia. Although historically Ethiopia has 

been prone to periodic widespread malaria epidemics, it has been largely absent since 2004 after the scale up of 

malaria control interventions [3]. 

Malaria remains a major public health burden globally in general and in sub-Saharan Africa in particular, including 

Ethiopia. In 2018 alone, an estimated 228 million cases of malaria occurred worldwide, of which 213 million 

cases (93%) were in Africa region. The global incidence rate (i.e. the number of cases per 1000 population) of 

malaria reduced between 2010 and 2018; it fell from 71 in 2010 to 57 in 2018. In the WHO African Region, case 

incidence levels declined from 294 in 2010 to 229 in 2018, representing a 22% reduction in incidence, although 

the rate of change also appeared to slow from 2014 [4]. 

In 2018 alone, there were 904,495 cases and 213 deaths of malaria in Ethiopia. The highest morbidity, 724,996 

(80.1%), was due to P. falciparum, while remaining 166,340 (18.4%) and 13,159 (1.5%) were due to P. vivax and 

mixed infection (P. falciparum + P. vivax), respectively. Malaria affects all segments of population while the 

children bear the greatest share of burden followed by pregnant women [5,6]. 

Public health surveillance plays great important roles in reduction of morbidity and mortality of Malaria by 

ongoing, systematic collection, analysis, interpretation and dissemination of data regarding to health-related event 

for use in effective and efficient Decision-making purpose in public health action to enhance the sustainable 

development of the country. Continuous analysis of surveillance data is important for detecting outbreaks and 

unexpected increases or decreases in disease occurrence, monitoring disease trends, and evaluating the 

effectiveness of disease control programs and policies [7]. The main source of information for malaria surveillance 

in the control phase is reports of Confirmed malaria cases, malaria inpatients and malaria deaths obtained from 

all or selected public sector health facilities. This Malaria surveillance data analysis is useful for assessing the 

general trend of Malaria morbidity and mortality by place, person and Time in the district. 

An ongoing surveillance data analysis is important for early detection of the outbreak which helps to monitor 

trends of the diseases and evaluating the effectiveness of disease control programs in the surveillance system. 

Malaria is one of the epidemic prone diseases tracked by PHEM surveillance system. The zone is one of high 

malaria endemic area of the region and experienced a high rate of outpatient consultation from June 2013- July 

2017. Therefore, this study aimed to assess five years Malaria morbidity and mortality trend by person, place and 

time in East Shoa zone, Oromia Region, Ethiopia, from 2015-2019. 
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METHODOLOGY 

Study Area 

The study was conducted on Malaria surveillance data collected from East Shewa Zone in Oromia Regional State. 

The Zone has an estimated area of 9788.13 Km2, a total population of 1,584,024. East Shewa Zone has a 

population density of 162 persons per Km2.The zone is bounded on South West Arsi Zone, on North Amhara 

Regional State, on West Southern Nation, Nationality and population region, and on East West Hararge. The rural 

population accounts for 83% of the zone total population. The zone has three geo climatic zones, highland “Dega” 

> 2500m altitude accounts for 8%, Mid-land “Weyinadega” 2000-2500m altitude) constitutes 17% and low land 

“Kola” <2000m accounts for the remaining 75%. The zone town, Adama, is 100 km east of Addis Ababa. In 

2019/20, there were three Governmental Organization hospitals, one Non-Governmental Organization NGO 

hospital, 58 health centers, 288 health posts, three Pharmacies, 94 drug stores and 34 rural drug vendors. The 

potential health service coverage of the zone was estimated at 100 % (Figure1). 

Study Design and Period 

Descriptive cross-sectional study was conducted by reviewing data base softcopy and hard copy from PHEM and 

HMIS as well as by interviewing PHEM and HMIS officer. The study was conducted from Oct 12 to Nov 30/2020. 

Study Population 

Five years (2015/16-2019/20) malaria suspected and confirmed patients, inpatients and deaths with different 

malaria species were reported in weakly PHEM surveillance report. 

Case Definitions 

Suspected case 

Any person with fever or fever with headache, back pain, chills, rigor, sweating, muscle pain, nausea and 

vomiting diagnosed clinically as malaria.  

Confirmed case 

Suspected case confirmed by RDT or Microscopy for Plasmodium Species 

Presumed malaria 

(Clinical Malaria): Suspected malaria case without confirmatory test for malaria clinician diagnosed as malaria. 

Data collection methods 

Secondary data of malaria cases for the last five consecutive years (2015/16-2019/20) was reviewed and collected 

from data base of East Shoa PHEM and HMIS department by using structured checklist. In addition, East Shoa 

population profile was taken from Zone Health Department and additional information will be capture from all 

concerned bodies. 

Data Processing and Analysis 

Data was analyzed by using Microsoft Office Excel 2010 to analyze data in respect to dependent and independent 

variables. 

Dependent variables 

Number of malaria cases and number of positive slides. 
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Independent variables 

Years, age, sex, residency, WHO Epi weeks and months. 

Data Dissemination 

The study finding was prepared to share with SPHMMC/School of public health/ EFETP Coordinators and 

mentors, ORHB and East Shoa Zone Health Department in both hard copy and electronic soft copy 

 
Figure 1: Map of East Shewa Zone, Oromia, Ethiopia, 2020 

RESULTS 

Malaria Surveillance Data Analysis by Time 

A total of 829,252 suspected fever cases were examined by RDT/ microscopy/clinically from which total 110,904 

malaria cases (clinical (10.4%) + parasitological confirmed (89.6%) and no death were reported from July 2015-

June 2020. The average number of malaria case reported to PHEM per year was 22,181. It ranges from 46025 in 

2015/16 to 11,822 in 2018/19.  

During the same period, the average annual malaria incidence rate of the Zone was 15 per 1000 population. The 

annual parasitic index (API) of malaria was decreased from 2015/16-2017/18 but it increases in the last two years 

(Table1). 

Table 1:  Annual Malaria incidence Rate/ 1000 Population per Years in East Shoa Zone, Oromia, Ethiopia. 

Years 
Total 

Population 

Total Malaria 

(Confirmed + Clinical) 

Incidence Rate/1000 

Population/Years 

Confirmed 

Malaria Case 

Annual Parasitic 

Index (API) 

July2015-Jun2016 1,419,246 46025 32 38586 27 

July2016-Jun2017 1,472,247 27581 19 27467 19 

July2017-Jun2018 1,526,944 11880 8 7908 5 

July2018-Jun2019 1,583,967 11822 7 11792 7 

July2019-Jun2020 1,584,024 13596 9 13586 9 
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According to five years PHEM data, from a total of laboratory confirmed malaria cases, 61% plasmodium 

falciparum and 39% were Plasmodium vivax. Even if the total malaria cases decrease from year to years, the 

sever form of malaria species (Plasmodium Falciparum) were increase from year to years (Figure 2). 

 
Figure 1: The Five Years Trends of Malaria Plasmodium Species in East Shoa Zone, Oromia, Ethiopia. 

The systematically collected and analyzed malaria surveillance data verified that; the trend of malaria cases were 

started to increase from WHO Epi week of week-36 till WHO Epi week of week-52 (September till December) 

and again, it started to up from WHO week-22 till WHO Epi week of week-27 (mid of May till June). The trends 

of plasmodium Vivax malaria cases were almost constant in every WHO week. 

 
Figure 2: Trend of Five year aggregated total malaria cases with similar WHO weeks of the past five years of East Shoa 

Zone/ July2015 - June 2020. 

 
Figure 4: Malaria Slide Positivity Rate of East Shoa Zone, Oromia, Ethiopia. 

In the district Malaria transmission starting to rise from July to October and again it starts to rise from May to 

June. The highest malaria cases were reported from June to October. The lowest malaria case reported from the 

month of January to April (during dry season). 

From a total of 829252 suspected fever cases examined by RDT or Microscopic, 95795 patients were positive for 

plasmodium species from July 2015 to June 2020; with average malaria positivity rate of 11.55%. Malaria 
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positivity rate was decrease from 16.91% in 2015/16 to 6.15% in 2017/18 and increase slightly up to 2019/20 

(Figure 4).  

Malaria Surveillance Data Analysis by Person 

Of all confirmed cases, 57% were adults of 15 years and above, and the remaining 28%) and 15% were children 

of age 5–14 and < 5 years, respectively. Children < 15 years accounted for 43%. Regarding the gender 

distribution, 59% of overall confirmed cases were males and 41% were female. The proportion of childhood 

malaria was high in male than female (Figure 5). 

 
Figure 5: Proportion of malaria morbidity by age and sex in East Shoa Zone, Oromia, Ethiopia (2015/16–2019/20). 

Regarding the distribution of parasite species in relation to age, children in the 5–14 years age group and adults 

(≥ 15 years) were most affected by P. falciparum. However, P. falciparum and P. vivax were evenly distributed 

in children < 5 years of age (Figure 6). 

 
Figure 7: Distribution of Plasmodium species by age in East Shoa Zone, Oromia, Ethiopia (2015/16–2019/20). 

 
Figure 7: Proportion of malaria morbidity by Woreda in East Shoa Zone, Oromia, Ethiopia (2015/16–2019/20). 
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Malaria Surveillance Data Analysis by Place 

The collected data verified that all Woreda in the Zone were affected by malaria. From 13woreda and 2 hospitals 

found in the Zone; Fantale, Boset and Adama reported the high malaria over the past five years. The smallest 

malaria cases were reported from Ada’a, Batu Hospital, Gimbichu and Olenchity Hospital (Figure 7). 

DISCUSSION 

The finding of this analysis showed that the average annual incidence rate of malaria, from the overall population 

was 15 per 1000 risk population which is lower than national malaria incidence  rate 18.6 cases per1000 risk 

population according to 2018 Ethiopian federal minister annual performance report [8]. Plasmodium falciparum 

and plasmodium vivax are the two dominant parasite species causing malaria in Ethiopia, with relative frequencies 

of about 60% and 40%, respectively. The five years surveillance data verified that plasmodium falciparum 

constitutes 61% while 39% was plasmodium vivax. Malaria cases by species in East Shoa Zone vary from the 

national proportion [2]. 

Regarding to malaria slide positivity rate (SPR), it was decreases from 16.91% in 2015/2016 to 6.97% in 

2019/2020 and in average 10.6%, which might be associated with the decrement of the incidence rate or case in 

the population. The declined malaria positivity was reported by similar studies from Northern Ethiopia and 

elsewhere, where the overall malaria positivity rate was 5.4%, and 7.52%, respectively [8-10]. In contrast, higher 

overall malaria positivity rates 21.8% were reported from similar studies conducted in Southern Ethiopia [11]. 

The possible contributing factors for observed variation could be the poor quality of laboratory diagnosis, less 

community awareness, inequitable health workforce deployment, and micro-climate variation, expansion of 

development projects like dams or irrigation, and insecticide and drug resistance [12]. 

In the five years period; Zero malaria death rate was reported, which were similar with national malaria strategic 

plan of elimination phase objectives by 2020, to achieve near zero malaria in Ethiopia [5]. Within five years period 

≥15 years of age were more affected by malaria. Out of total confirmed and clinical malaria cases obtaining 

outpatient and inpatient service, ≥15 years of age accounts 57% followed by 5 yrs-14 yrs of age 28%. This study 

shows slightly similar to studies in Menge district Benishangul Gumuz, Ethiopia between 2013 and 2017 [13]. 

This may be due to geographical similarity of reported zones and woredas and similarity of study design. The 

systematically collected and analyzed malaria surveillance data verified that; the trend of malaria cases were 

started to pick up from WHO Epi week of week-36 till WHO Epi week of week-52 (September till December) 

and again it started to up from WHO week-22 till WHO Epi week of week-27 (mid of May till June). The trends 

of plasmodium Vivax malaria cases were almost constant in every WHO weeks .This study shows slightly similar 

to studies conducted in other part of Ethiopia in 2017 and in menge district Benishangul Gumuz, Ethiopia between 

2013 and 2017 [13]. 

In the district Malaria transmission starting to rise from July to October and again it starts to rise from May to 

June. The highest malaria cases were reported from June to October. Which were similar to the major and minor 

malaria transmission season in the region and the nation which occur between September and December, after the 

main rainy season and in Certain areas, largely in the western and eastern parts of the country experience a second 

“minor” malaria transmission period from April to May, following a short rainy season [13]. Malaria cases 

predominantly high during the month of May to September during Kermit season, the result is similar to the 
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assessment conducted in benishangul gumuz region, malaria transitions are high during Kermit season of May, 

June, July, august and September [13]. This might be due to the situation of rainfall, humidity and temperature 

were satisfied the approach over all kebele of the Woreda. The collected data verified that all Woreda in the Zone 

were affected by malaria. Fantale, Boset and Adama reported the high malaria over the past five years. The 

smallest malaria cases were reported from Ada’a, Batu Hospital, Gimbichu and Olenchity. 

LIMITATIONS OF THE STUDY 

In this study, the secondary data of surveillance were used to analyze the trends in malaria morbidity and mortality, 

which could be the possible limitations of the study. The registered data lacks some important variables, multiple 

age category and death record by age and gender, therefore difficult to measure the morbidity of malaria by 

comparing different age groups and death rate disaggregated by gender and age groups. In addition, the number 

of malaria deaths might be under-reported and underestimated, have simply not been detected by the health system 

and as malaria deaths in the community is not included. 

CONCLUSION 

Malaria continued to be a major health problem in the Zone; it causes high morbidity and economic impact on the 

community. The five years PHEM data suggested that the scale up of interventions had considerable positive 

impact on malaria outpatient cases. The average annual incidence rate of malaria, from the overall population was 

15 per 1000 population. Within five years period ≥15 years of age were more affected by malaria. Out of total 

confirmed and clinical malaria cases obtaining outpatient and inpatient service, ≥15 years of age accounts 57% 

followed by 5-14 years of age 28%. 

Plasmodium falciparum malaria species was predominated malaria cases in the zone. Malaria transmission 

starting to rise from September to December and again it starts to rise from April to May. Malaria is predominantly 

higher during summary season in the months of May, June July and September. All woreda in the zone were 

endemic for malaria throughout the year. The highest malaria cases were recorded in Fantale, Boset and Adaama. 

Malaria prevention and control activities should be strengthened to reduce the incidence and prevalence of 

malaria. Regional Health Bureau PHEM Case Team and disease Prevention and Control Case Team should 

perform rapid assessment on bed net utilization in high malaria prevalence rate recorded Woredas. The PHEM 

officers at Zone, woreda and health facility level should strength documentation and handling of malaria data by 

species in all woreda of the zone and analysis the data and alert the community before occurrence of outbreak 

during pick transition seasons. Malaria death indicator is recorded as zero through five years. It may be due to 

poor documentation therefore; the PHEM should strength the quality of data. 
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