
O R I G I N A L  R E S E A R C H

Trends of Malaria Morbidity and Mortality from 
2010 to 2017 in Bale Zone, Ethiopia: Analysis of 
Surveillance Data

This article was published in the following Dove Press journal: 
Infection and Drug Resistance

Falaho Sani Kalil 1 

Mohammed Hasen Bedaso 2 

Shukri Kabeta Wario3

1Negelle Borena Health Science College, 
Negelle Borena, Oromia, Ethiopia; 
2Public Health Emergency Management, 
East Bale Zonal Health Office, Ginnir, 
Ethiopia; 3Public Health Emergency 
Management, Bale Zonal Health Office, 
Robe, Ethiopia 

Background: Malaria is the major public health problem in sub-Saharan Africa, including 
Ethiopia. Ongoing malaria surveillance data analysis is useful for assessing incidences, 
trends over time, and evaluating the effectiveness of malaria prevention and control 
programs.
Objective: To describe trends in malaria morbidity and mortality from 2010 to 2017 using 
surveillance data in Bale zone, Southeast Ethiopia.
Methods: A retrospective study was conducted. Data were extracted from a public health 
emergency management surveillance database of Bale zonal health department. Data were 
entered into Microsoft office Excels worksheet 2016 and analyzed using Epi info version 7.2 
software. Descriptive statistics was employed to calculate frequencies and percentages of 
malaria cases, trends of malaria transmission in terms of years, plasmodium species, gender, 
age, geographical and seasonal distribution. Malaria morbidity were assessed using the 
incidence rate of malaria cases per 1,000 population at risk and analyzed by year.
Results: A total of 16,465 malaria cases were reported over 8 years. Of these, 10,986 
(66.7%) were confirmed cases by microscopy/rapid diagnostic test. The majority of the 
cases, 82.2%, were reported among the >5 years age group and 62.9% were males. The 
overall 8 years average annual incidence was 3.1 cases/1,000 population at risk. There was 
an increase in incidence by 26% between 2010–2012, then a fall by 85% from 2012–2014, 
with another increaseby 52% from 2014–2017. The majority of the confirmed cases (81.5%) 
were due to Plasmodium falciparum species. The overall 8 years average annual death rate 
from malaria was 0.15/100,000 population.
Conclusion: Even though a substantial reduction in morbidity and mortality of malaria was 
achieved, the possibility of observing severe cases was higher in the study area. Hence, the 
prevention and control program should be sustained and adjusted to address Plasmodium 
falciparum species.
Keywords: malaria, incidence, trend, morbidity, mortality, Bale zone, Southeast Ethiopia

Background
Malaria is caused by any of the five species of Plasmodium (P. falciparum, P. vivax, 
P. ovale, P. Malariae, and P. knowlesi in Asia) protozoan parasite infection. It is the 
most important of the life-threatening parasitic diseases of humans with enormous 
medical, economical, and emotional impacts in the world.1 In the year 2016, an 
estimated 216 million cases of malaria occurred worldwide compared with 
237 million cases in 2010, and 211 million cases in 2015. Most malaria cases in 
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2016 were in the WHO (World Health Organization) 
African region (90%). Of the 91 countries reporting indi-
genous malaria cases in 2016, 15 countries – all in sub- 
Saharan Africa (SSA), carried 80% of the global malaria 
burden.2 The incidence of malaria is decreased by 18% 
globally, from 76 to 63 cases per 1,000 population at risk 
between the years 2010 and 2016. Plasmodium falciparum 
is the most prevalent malaria parasite in SSA, accounting 
for 99% of estimated malaria cases in 2016.2 In 2016, 
there were an estimated 445,000 deaths from malaria 
globally, compared to 446,000 in 2015. The majority of 
deaths (91%) from malaria in 2016 were from the WHO 
African region.2

Beyond the huge health consequence, malaria imposes 
a substantial economic burden on individuals, households, 
and the entire economy.3 Malaria disease has been found 
to reduce the potential economic growth rate by 1.3% 
per year in some African countries as a single disease. 
According to Gallup and Sachs'4 study, malaria and pov-
erty are intimately connected at the macro-level, in which 
malaria is the main contributor to poverty.

Approximately 60% of Ethiopia’s population live in 
malaria areas, and 68% of the country’s landmass is favor-
able for malaria transmission (below 2,000 meters above 
sea level), with malaria primarily associated with altitude 
and rainfall.5,6 According to EPHI (Ethiopian Public 
Health Institute) annual performance report, the total num-
ber of laboratory-confirmed plus clinical malaria cases 
were 2,174,707 in 2014/2015. Of these, 1,867,059 
(85.9%) were confirmed by either microscopy or Rapid 
Diagnostic Tests (RDTs) and 1,188,627 (63.7%) were 
Plasmodium falciparum and 678,432 (36.3%) were 
P. vivax.6 A malaria indicator survey of Ethiopia con-
ducted in 2015 reported that the national proportion of 
P. falciparum was 81.6% and the proportion of P. vivax 
was 8.0%, while the malaria indicator survey data of 
Oromia region indicated 87.5% and 12.5% proportions of 
P. falciparum and P. vivax, respectively.5

Bale zone has great geographical diversity; its topo-
graphic features range from the highest peak at Bale 
mountain, 4,288 meters above sea level, down to the low-
land area, at 331 meters. The topography of the majority of 
the districts (80%) in Bale zone is located at an altitude 
below 2,000 meters above sea level, with 64% of zonal 
land mass being lowlands, 22% midlands, and only 14% 
highlands. Almost half of Bale zone's surface area is 
malaria endemic (altitude below 2,000 meters above sea 
level), which means 46% of the population are at risk for 

malaria. Malaria is one of the major public health 
problems in Bale zone, and has been reported as one of 
the ten top diseases in the health facilities. The peak of 
malaria incidence in Bale zone occurs from October to 
December, followed by April to June (Unpublished admin-
istrative data of Bale zonal health department). Peak 
malaria transmission occurs between September and 
December in most parts of Ethiopia, 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.6

Ethiopia proposed a national strategic goal for the 
prevention, control, and elimination of malaria. The pro-
posed objectives from 2017 to 2020 were reducing the 
number of malaria cases by 40% from baseline of 2016 
by the year 2020, achieving near zero malaria deaths (no 
more than one confirmed malaria death per 100,000 popu-
lation at risk), and eliminating malaria from Ethiopia by 
2030.6

In order to monitor the trends of malaria morbidity and 
mortality, an unusual increase and decreases of the disease 
and evaluating the effectiveness of malaria prevention and 
control programs, the ongoing analysis and interpretation 
of the surveillance data are necessary. This information is 
also needed to determine the allocation of public health 
resources and personnel.7 Therefore, the focus of this 
study was to describe the trends in morbidity and mortality 
of malaria from 2010 to 2017 using the surveillance data 
in Bale zonal health department, Southeast Ethiopia.

Methods
Study Setting
The study was conducted in Bale zone of the Oromia 
regional state, Southeast Ethiopia. Robe town, the capital 
of Bale zone, is located 445 kilometers Southwest of 
Addis Ababa, the capital of Ethiopia. The zone lies at 
between 39°59′ to 39°98′ East longitude and 7°0′ to 7° 
01′ North latitude. The area has a mean temperature of 
15.6°C and an annual rainfall of 1,272 milliliters 
(Ethiopian Meteorology Agency, unpublished data). 
Bale zone has an estimated population of 1,854,699, of 
whom 944,042 are males and 86.4% reside in rural 
areas.8 According to the administrative report, the total 
area of the zone is estimated to be 67,329.59 square 
kilometers and divided into 15 administrative districts 
(woredas) and 386 kebeles (smallest administrative 
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unit). There are five public hospitals, 85 health centers, 
and 380 health posts in Bale zone, and malaria diagnosis 
services have been provided in the public and private 
health facilities.

Study Design and Population
A retrospective study was conducted to determine the 
trends of malaria morbidity and mortality using the regis-
tered cases of malaria from 2010 to 2017 in Bale zone. 
The target populations for the study were all malaria 
suspected individuals who had visited the health facilities 
in Bale zone from January 2010 to December 2017.

Cases and Operational Definitions

Suspected malaria: Any person with a fever or fever with 
headache, chills, rigor, back pain, sweats, myalgia, 
nausea, and vomiting diagnosed clinically as malaria.9

Confirmed malaria: Any suspected cases of malaria 
confirmed by microscopy or Rapid Diagnostic Test 
(RDT) for plasmodium parasite.9

Clinically diagnosed malaria cases: A suspected cases 
of malaria based on clinical manifestation without 
confirmation by either microscopy or rapid diagnos-
tic test.2

Clinical and confirmed case of malaria: The sum of 
malaria cases diagnosed clinically and the cases con-
firmed by microscopy or RDT.9

Malaria Test positivity rate: The percentage of 
malaria cases confirmed by microscopy/RDT out of 
the cases tested/examined.

Malaria incidence: The number of malaria cases per 
1,000 population at risk in the catchment area.2

Malaria mortality rate (death rate): Deaths from 
malaria cases per 100,000 population at risk in the 
catchment are.2

Malarious area: Area which is located at an altitude 
level below 2,000 meters above sea level.5

Partially malarious district: A district in which its 
topography is partially located at an altitude level 
less than 2,000 meters and some kebeles of the 
district found at an altitude more than 2,000 meters 
above sea level.5

Source of Data and Procedure
Eight years (2010–2017) records of malaria data were 
extracted from the public health emergency management sur-
veillance database of Bale zonal health department. Data 
extracted included information such as: each district's clini-
cally diagnosed malaria cases by months, monthly confirmed 

malaria cases (microscopy/RDT) by districts, suspected cases 
tested by microscopy/RDT, malaria cases by Plasmodium 
parasite, malaria cases by season (month), deaths from 
malaria, treatment status such as inpatient and outpatient, 
and socio-demographic status such as gender and age group. 
Data were extracted by an experienced field epidemiologist 
from the public health emergency department of Bale zone. 
Data related to the population at risk in each district (woreda) 
were collected from the malaria department of Bale zone.

Data Quality Control
The completeness of the malaria surveillance data was 
checked before data collection to ensure the quality of 
data. Data were checked by year from 2010 to 2017, by 
woredas in Bale zone and for completeness of all variables. 
Then, a data collection format sheet was prepared using 
Microsoft Excel and used for data recording. The data 
collector was adequately trained for 2 days prior to data 
extraction. The overall process of data extraction was fol-
lowed up by the principal investigator and data were 
checked for accuracy, completeness, and consistency before 
analysis. Any data that were not properly documented and 
not completely registered were excluded from analysis.

Data Analysis Procedure
Data were entered into a Microsoft office Excel worksheet 
2016 and analyzed using Epi info version 7.2 software. 
Descriptive statistics were employed to calculate frequen-
cies and percentages of overall malaria cases, trends of 
malaria transmission in terms of years, Plasmodium spe-
cies, gender, age, geographical distribution (by woredas), 
and distribution by seasons (months). Malaria morbidity 
was assessed using the incidence rate of malaria cases per 
1,000 population at risk and analyzed by years. Trends of 
microscopy/RDT confirmed vs clinical malaria cases were 
summarized by years. Test positivity rates of malaria were 
calculated and described by positivity percentage by years. 
The registered populations at risk by woredas in Bale zone 
were used to calculate the incidence and death rate, and 
analyzed by years. Findings were summarized using 
tables, line graphs, and a bar charts.

Results
Trends in Malaria Morbidity and Mortality 
from 2010 to 2017
Within an 8-year period (2010–2017), a total of 62,392 
suspected malaria cases were reported from Bale zone. 

Infection and Drug Resistance 2020:13                                                                                     submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
4381

Dovepress                                                                                                                                                        Sani Kalil et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Out of these, 10,986 (66.7%) were confirmed malaria 
cases either by microscopy or RDT and 5,479 (33.3%) 
were clinically diagnosed, making a total of 16,465 
malaria cases during an 8-years period. The majority of 
the reported cases (15,872, 96.4%) were treated in an 
outpatient department of health facilities, while only 588 
cases (3.6%) were admitted.

The highest number of malaria cases (4,184, 25.4%) 
were observed in 2012, followed by 3,410 (20.7%) in 
2011. The number of malaria cases (laboratory confirmed 
and clinically diagnosed) sharply increased from 2,446 in 
2010 to 4,184 in 2012. However, there was a substantial 
decline in the number of malaria cases, to 1,931 and 722 in 
2013 and 2014, respectively. Then, there was a progressive 
increase from 1,135 cases in 2015 to 1,540 in 2017 
(Table 1).

The overall mean (± standard deviation) annual inci-
dence of malaria from 2010 to 2017 was 3.1 cases (±2.1) 
per 1,000 population at risk. The incidence of malaria 
measured in 2010 was 4.8 per 1,000 population, then 
increased to 5.5 and 6.1 per 1,000 population in 2011 
and 2012, respectively. The incidence of malaria sharply 
declined to 0.91 per 1,000 population from 2013–2014. 
There was an increase in incidence of malaria again to 
1.9 per 1,000 population between 2015 and 2017. There 
was an increase in incidence of malaria by 26% between 
2010 and 2012, then the highest decline by 85%, was 
observed between 2012 and 2014. Then, the incidence of 
malaria were increased by 52% between 2014 and 2017 
(Figure 1).

A total of nine deaths from malaria, with a mean 
annual death rate of 0.15/100,000 populations per year 
registered during the 8-years period. The overall malaria 
case fatality ratio was 0.05%, while the laboratory con-
firmed (microscopy/RDT) malaria case fatality ratio was 

0.08%. The highest number of deaths from malaria (six 
deaths) were reported in 2017, with an annual death rate of 
0.72 deaths per 100,000 population. There were no deaths 
reported in the year 2010, and between 2013 and 2016 
(Table 1).

Morbidity of Malaria by Plasmodium 
Parasite
The dominant parasite of confirmed malaria cases during the 
study period was Plasmodium falciparum, which accounted 
for 8,950 (81.5%) of cases, while P. vivax constituted 2,036 
(18.5%) cases. There was temporal fluctuation in the number 
of confirmed malaria cases by microscopy/RD, which 
increased from 1,280 in 2010 to 2,977 cases in 2012, then 
progressively fell to 599 in 2014. However, the number of 
confirmed malaria cases substantially increased from 599 in 
2014 to 1,394 cases in 2017 (Figure 2). The Plasmodium 
falciparum was predominately reported throughout the study 
period from 2010 to 2017 (Figure 2). There was no report 
other than these two species. The overall mean (±SD) annual 
incidence of confirmed malaria during the 8 years was 2.0 
cases (±1.2) per 1,000 population at risk. The trends in 
annual incidence of confirmed vs clinically diagnosed 
malaria cases is indicated in Figure 1.

The trends in Test Positivity Rate (TPR) of malaria are 
presented in Figure 3. The overall test positivity rate of 
Plasmodium parasite was 17% (10,986 cases/62,392 exam-
ined). The highest TPR of malaria (35.4%) were observed in 
2017, followed by 26.6% in 2011 and 21% in 2012. There 
were temporal decline in trends of examination of suspected 
malaria cases from 2012 to 2017, with the highest number of 
examinations observed in the year 2012 (12,161 cases), 
while the lowest examination of suspected cases was 
observed in the year 2017 (3,938 cases).

Table 1 Malaria Incidence and Death Rate from 2010 to 2017 in Bale Zone, Southeast Ethiopia

Year Population at 
Risk

No. of Cases 
(%)

No. of Deaths 
(%)

Incidence Rate per 1,000 
Population

Death Rate per 100,000 
Population

CFR in 
%

2010 504,483 2,446 (14.9) 0 4.85 0.00 0.00
2011 621,779 3,410 (20.7) 1 (11) 5.48 0.16 0.03

2012 682,240 4,184 (25.4) 2 (22) 6.13 0.29 0.05

2013 775,529 1,931 (11.7) 0 2.49 0.00 0.00
2014 791,208 722 (4.4) 0 0.91 0.00 0.00

2015 788,595 1,135 (6.9) 0 1.44 0.00 0.00

2016 810,987 1,097 (6.7) 0 1.35 0.00 0.00
2017 831,056 1,540 (9.4) 6 (67) 1.85 0.72 0.39

Abbreviation: CFR, case fatality rate.
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Geographical Distribution of Malaria 
Morbidity and Mortality
From a total of 15 woredas and 386 kebeles of Bale 
zone, 12 (80%) woredas and 196 (51%) kebeles were 
partially or completely malarious, with about 46% of the 
total population residing in these areas. The distribution 
of malaria cases varies among woredas. The highest 
cases of malaria during this 8-years period were reported 
from Dellomena woreda (4,612 cases), followed by 
Ginnir, Harenabuluk, and Sawena woreda (2,142, 
1,354, and 1,312, respectively). The mean annual inci-
dence of malaria in the woredas has a different magni-
tude, from the lowest in Rayitu woreda, 0.41/1,000 
population, to the highest in Harenabuluk woreda, 
14.76/1,000 population (Figure 4). Plasmodium falci-
parum was the dominant species in the majority of 
Bale zone woredas (13/15 woredas), while the dominant 
species in Agarfa and Goro woreda is P. vivax, which 
accounts for 58.6% and 52.6% of the confirmed cases, 
respectively.

Morbidity of Malaria by Gender and Age 
Group
Out of 16,465 malaria cases recorded in 8 years, 10,356 
(62.9%) and 6,109 (37.1%) were reported in males and 
females, respectively. The mean annual incidence of 
malaria for males was 4.12 cases per 1,000 population, 
while for females it was 3.61 per 1,000 population, as 
shown in Table 2. For each year, the numbers of malaria 
cases among males were higher than that of females.

Regarding morbidity of malaria by age group, the 
majority of the cases (13,535, 82.2%) were reported 
among the above 5 years age group, while 2,930 (17.8%) 
cases were observed in under-5 years children. Trends in 
annual incidence of malaria by age group are shown in 
Figure 5. The mean annual incidence of malaria in the 
under 5 and above 5 years age groups was 3.12/1,000 
children and 3.06 cases per 1,000 population respectively, 
as shown in Table 2. The highest annual incidence of 6.5/ 
1,000 in children under 5 years and 6.5/1,000 in those 
above 5 years was reported in 2012.

Figure 2 Trends of malaria cases by plasmodium parasite from 2010 to 2017 in Bale 
zone, Southeast Ethiopia.

Figure 1 Trends of annual incidence of malaria from 2010 to 2017 in Bale zone, 
Southeast Ethiopia.

Figure 3 Trends of test positivity rate of confirmed malaria cases from 2010 to 
2017 in Bale zone, Southeast Ethiopia.

Figure 4 Mean annual incidence of malaria by Woredas/districts in Bale zone from 
2010 to 2017, Southeast Ethiopia.
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Seasonal Distribution of Malaria
The seasonal distribution of malaria cases is presented in 
Figure 6. Though malaria occurred in all seasons, the 
number of cases had a fluctuating trend across the four 
seasons over the last 8 years. The highest cases of malaria 
(31.6%) were observed during spring (September– 
November), while the lowest cases (20.1%) were during 
autumn (March–May) and June. The peak in malaria cases 
occurred in October and November, which is harvesting 
season after the main rainfall. The second peak of malaria 
cases was observed between June and July following 
a short rainy season in March–April.

Discussion
Ethiopia has shown remarkable progress in achieving 
malaria-related Millennium Development Goal (MDG) 
targets, as evidenced by reduced prevalence and death 
rates, as well as an increase in the proportion of the 
population using effective malaria prevention and control 
measures in malaria prone areas. This study focused on 
describing the trends of malaria morbidity and mortality 

from 2010 to 2017 using surveillance data of malaria in 
Bale zone.

The findings of this study showed that there was 
a decline in morbidity of malaria cases by 63.2% between 
2012 and 2017, and a total 37% decline between 2010 and 
2017. Similarly, a 58% decline in trends of malaria cases 
was reported according to a key malaria indicators report 
through routine surveillance systems between 2011 and 
2016, and a 52% decline between 2010 and 2016 accord-
ing to a WHO malaria report of 2017.2,6 However, an 
increase in malaria cases was observed during the first 3 
years of the study period (2010–2012) by 71%, which is 
possibly due to varying climatic feature and the unstable 
nature of malaria transmission.10,11 This could be due to 
low coverage of insecticide treated net and Indoor 
Residual Spray (IRS) sprayed in the past 12 months in 
Oromia region, according to the 2011 Malaria Indicator 
Survey (MIS) report.12 This is supported by the 2011 
report of Ethiopia MIS, which shows the low Insecticide 
Treated bed-Net (ITN) coverage among pregnant women 
(65%) and under five children (55%) in Oromia region 
compared to the 2015 MIS report, which is 81% and 75%, 
respectively.5,12

The mean annual incidence of malaria during the study 
period was 3.1 cases/1,000 population at risk and all 
8-years incidences were below five cases/1,000 population 
at risk except in 2011 and 2012. The result of the study is 
by far lower than the national annual incidence rates of 
malaria in 2014, 2015, and 2016 which were 54.2, 45.7, 
and 40.3/1,000 population at risk according to a WHO 
malaria report of 2017.2 The incidence of malaria was 
decreased by 69.8% between 2012 and 2017 years, 
which is supported by national reduction of malaria inci-
dence by 58.6% between 2010 and 2016.2 The decline in 
incidence is explained by variation between regional fig-
ures and within the region.5 On the other hand, 
a substantial decline in the incidence of malaria is possibly 
due to the implementation of malaria prevention strategies 
at the community level, and as a result of high coverage of 
Long Lasting Insecticide treated Net (LLIN) (from 44% in 
2011 to 58% in 2015) and sprayed IRS in the past 12 
months (from 43% in 2011 to 67% in 2015) in Oromia 
region.5,12 The significant decline is also due to increased 
knowledge of women about malaria prevention and ITN 
high coverage among pregnant women and children under 
5 years in Oromia region according to 2015 MIS, which 
were 81% and 75%, respectively.5,12 This finding is indi-
cative of the achievements of MDG target set for 2014/15 

Figure 5 Annual incidence of malaria by age group from 2010 to 2017 in Bale zone, 
Southeast Ethiopia.

Table 2 Distribution of Malaria Cases and Incidence Rate by 
Gender and Age from 2010 to 2017 in Bale Zone, Southeast 
Ethiopia

Variables Category Number (%) Mean Annual 
Malaria Incidence 
per 1,000 
Population

Gender Male 10,356 (62.9) 4.12

Female 6,109 (37.1) 3.61
Age group <5 years 2,930 (17.8) 3.12

Above 5 

years

13,535 (82.2) 3.05
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and reduction in annual incidence is suggestive of good 
progress towards achievements of 2020 goals of Ethiopia 
and progressive steps of transition towards the pre- 
elimination phase set by WHO, which is <5 cases/1,000 
populations at risk/year.13,14

Laboratory confirmed (microscopy/RDT) malaria inci-
dence rate was <5/1,000 population each year during the 
study period, which is indicative of achievement of the 
HSDP-IV (Ethiopian Health Sector Development Plan) 
target.14 Laboratory confirmed malaria cases were 
decreased by 53% between 2012 and 2017, which is nearly 
similar with the national reduction in confirmed malaria 
cases by 48% between 2011 and 2016 and the 49% reduc-
tion during 2010–2016 according to the WHO malaria 
report of Ethiopia.2,6 This is possibly due to high coverage 
of LLIN and IRS at the community level, and high coverage 
of pregnant women and children under 5 years who slept 
under a net.5,6,12

Confirmation of malaria cases was increased by 42.2% 
during this 8-years period, with a total of 66.7% confirmed 
cases during the study period. This finding is supported by 
a study of malaria trends conducted in the Tigray region, 
with increased confirmation of malaria cases by 48% 
between 2011/12 and 2014/15.15 Similarly, 33% of labora-
tory confirmation of malaria suspected cases were reported 
nationally between 2011 and 2016 according to a national 
report.6 The overall 8-year test positivity rate of 17.6% 
was nearly similar with the national report of malaria 
between 2011 and 2016.6 This finding implies that 
increased confirmation of malaria is possibly due to an 

increased supply of laboratory diagnostic tools and logis-
tics. However, the trends in number of examined suspected 
cases of malaria were declining substantially by 68% 
between 2012 and 2017. The reason for temporal decline 
in examinations of suspected cases might be due to short-
age of laboratory diagnostic tools and poor linkage of 
suspected cases to the laboratory for diagnosis by health 
care providers.

The dominant species of malaria during the study per-
iod was Plasmodium falciparum, which accounts for 
81.5% of confirmed cases and is predominately reported 
throughout the study period. This finding is in agreement 
with malaria species distribution in several parts of 
Ethiopia, which reported the predominance of 
P. falciparum over P. vivax.6,10,11,15 Similarly, the higher 
proportion of P. falciparum (81.5%) in our study is con-
sistent with a national report of malaria indicator survey in 
2015, which reported the 81.6% proportion of 
P. falciparum, 8.0% P. vivax nationally and the Oromia 
regional report of 87.5% and 12.5% proportion of 
P. falciparum and P. vivax, respectively.6 However, the 
proportion of P. falciparum in our study (81.5%) was 
higher compared to the annual performance report of 
EPHI in 2014/15 (63.7%).6 This might be due to variation 
between national figures compared to a single zone. It 
could also be due to the topography of the study area, 
which is that half of its surface area and the majority of 
woredas (12/15) in Bale zone are malaria endemic with an 
altitude below 2,000 meters above sea level. The predo-
minance of P. falciparum at the higher proportion indicates 

Figure 6 Seasonal distribution of malaria from 2010 to 2017 in Bale zone, Southeast Ethiopia.
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the possibility of severe cases is higher and this finding 
was higher than a different report and publication.5,15,16

Annual death rate related to malaria was below 1/ 
100,000 population at risk every year during the study 
period and with a mean annual death rate of 0.15 per 
100,000 population per year. The finding of malaria mor-
tality was below the national annual death rate report of 
WHO which was 0.5/100,00 in 2014, 1.4/100,000 in 2015, 
and 1.05/100,000 in 2016 and a HSTP target of 3.3/ 
100,000 by 2016/17.2,17 The remarkable reduction in mor-
tality from malaria is possibly due to expanded use of 
RDT by health extension workers at lower level health 
facilities and scale up of ACT treatment as the first line 
treatment for uncomplicated P. falciparum and mixed 
infection.16 Besides this, the decrease in mortality is due 
to the expansion of treatment services for malaria in 
Ethiopia, as currently more than 90% of health facilities 
offer malaria treatment services and implementation of 
malaria control strategies at the grass root level.2,17 This 
finding is indicative of good progress towards achievement 
of the national goal set by 2020, which is achieving near 
zero malaria.

The study also revealed a higher proportion of malaria 
cases among males (62.9%) than females (37.1%). The 
mean annual incidence of malaria for males (4.12 cases 
per 1,000 population) was also higher than females 
(3.61 per 1,000 population). This finding is consistent 
with the study conducted in Tigray Region, which reported 
a higher proportion of malaria cases (69%) among 
females.15 Similarly, our finding is in line with a similar 
study of trend of malaria prevalence in south-west 
Ethiopia,18 and the findings of a national Malaria indicator 
survey of Ethiopia conducted in 2015.5 The higher malaria 
cases and incidence in males is due to the fact that males 
are usually engaged in outdoor activities, especially in the 
agricultural activities that put them at greater risk of con-
tracting the disease.19,20 Furthermore, the peak malaria 
transmission often coincides with the planting and harvest-
ing season, and the majority of malaria burden is among 
working adults in rural agricultural areas.6 In the study 
area, male adults are widely engaged in agricultural 
activities.

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 
actual burden of malaria in the community might be 

underestimated as a result of the collected data only 
including the health facilities in the study area. The regis-
tered 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 gen-
der 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. 
However, the present study showed the trends of malaria 
morbidity and mortality in the study area which provides 
important information to strengthen the intervention of 
malaria control.

Conclusion
Significant reduction in annual incidence and mortality is 
indicative of achievements of MDG target set for 2014/15 
and suggestive of good progress towards achievements of 
2020 goals of Ethiopia and progressive step of transition 
towards pre-elimination phase set by WHO. Reduction in 
morbidity and mortality achieved due to implementation of 
malaria prevention strategies at the community level and 
expanded use of RDT by HEWs and scale up of ACT treat-
ment as the first line treatment. Although the reduction in 
morbidity and mortality achieved, the magnitude, incidence 
of malaria, and proportion of P. falciparum varies among 
woredas and the study identified higher possibilities of severe 
case occurrences. Hence, interventions should be adjusted to 
address P. falciparum species, and special attention should be 
given for the woredas with the highest proportion of 
P. falciparum. Moreover, further analytical studies which 
determine the reason for the high proportion of P. falciparum 
in the study area are recommended for the researchers.
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