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Background: Malaria is a vector-borne disease caused by public health important Plasmodium
species. Despite the fact that Ethiopia has implemented several malaria prevention and control
techniques aimed at reducing its morbidity and death, it continues as major cause of morbidity
and mortality in Ethiopia. Transmission dynamics are really critical for guiding the selection of
the appropriate intervention in a given area. As a result, the goal of this study was to analyze the
trend of malaria prevalence over the last five years in the Addis Zemen health center.
Methods: An institutional-based retrospective analysis on malaria data from 2015/16 to 2019/
20 was undertaken in Addis Zemen health center of Libokemkem district. The data collectors
thoroughly and systematically collected the results of 15,452 blood films performed over a five-
year period from the malaria registration book in the health center. Any data missing species and
stage of the parasite, as well as sociodemographic characteristics, date, month, and year of blood
film performed, were omitted from the study. Finally, data were entered and analyzed using SPSS
version 25, with P-values of less than or equal to 0.05 deemed statistically significant variables.
Results: The overall malaria slide positivity rate over the last five years in the study area
was 10.9%. From 2015/16 to 2018/19, the positive rate fell, then it spiked in 2019/20.
Plasmodium falciparum was the most common parasite found, accounting for 72.6% of the
total. The months of October, November, May, June, August, and September showed the
largest number of malaria cases. Males, rural residents, and adult population groups were
more affected by malaria, according to multivariate logistic regression (P <0.05).
Conclusion: There was high malaria morbidity case in 2019/20 as compared to the
remaining years. Therefore, malaria control, prevention, and intervention programs in the
district should be strengthened.
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Background

Malaria is a serious vector-borne disease caused by Plasmodium species
(Plasmodium spp) that affects millions of people worldwide.' It is most common
in areas with a tropical temperature and plenty of stagnant water, which is ideal for
mosquito breeding.? Plasmodium falciparum (P. falciparum), Plasmodium vivax
(P. vivax), Plasmodium malaria (P. malaria), Plasmodium ovale(P. ovale), and the
newly identified zoonotic parasite Plasmodium Knowlesi (P. knowlesi) are the five
medically significant Plasmodium spp that cause human malaria.®> P. falciparum is
the deadliest and most virulent Plasmodium spp, accounting for 50% of all malaria
cases worldwide and 75% in Sub-Saharan Africa.*
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The WHO world malaria reports, estimated cases and
deaths for the 2020 years, were 229 million and 409, 000,
respectively.” The African continent accounts for 94% of
all malaria cases worldwide.” Malaria remains Ethiopia’s
most serious public health problem resulting in high levels
of mortality and morbidity.® About 3/4 of Ethiopia’s land
mass and 2/3 of the country’s population is projected to be
at risk of malaria due to climatic and ecological conditions
favorable for its transmission.®

It has been the major cause of morbidity and mortality
for many years and affects four to five million people
annually in the country.” The disease causes 70,000 deaths
each year and accounted for 17% and 15% of outpatient
and inpatient visits to health institutions.® Malaria is
ranked as the leading communicable disease in Ethiopia,
accounting for about 30% of the overall disability adjusted
life years lost and making it a significant impediment to
social and economic development.’

According to a report from the Ethiopian Federal
Ministry of Health, out of 1,620,885 suspected cases,
25% (410,409) with
P. falciparum accounting for 65% of positive cases and

tested positive for malaria,
P. vivax accounting for the remainder over the previous
five years.'” Since malaria transmission is seasonal and
variable in Ethiopia, protective immunity is often inade-
quate, and people of all ages are at risk of contracting the
disease."!

Despite the fact that Ethiopia has implemented several
malaria prevention and control methods with the goal of redu-
cing malaria morbidity and death, malaria remains a serious
public health problem in the country as a whole and in the study
area specifically. The main obstacles to controlling and pre-
venting malaria are epidemicity owing to seasonal transmis-
sion, poor health care system like low coverage of insecticide
treated nets (ITNs), drug resistance malaria due to self-
treatment or incorrect species identification by microscopist,
asymptomatic malaria cases, and Anopheles mosquito resis-
tance to pesticides and chemicals.'>"?

Analyzing the malaria morbidity pattern in a malaria-
affected area would aid in understanding the dynamics of
disease transmission and evaluating the efficacy of malaria
intervention programs in reducing disease burden in
a given area. Malaria is one of the most important public
health issues in the Libokemkem district, particularly in
the Addis Zemen catchment areas. According to informa-
tion collected from health workers working at the Addis
Zemen health center, it was detected in nearly half of the
febrile patients. In the health center, no other study has

been conducted on the trend of malaria so far. As a result,
studying the five-year malaria trend in the area is impor-
tant for providing information on malaria control interven-
tions and evaluating the performance of the malaria
elimination program. As a result, the study’s goal was to
close the gap on the patterns of malaria prevalence for
better control and intervention in the disease.

Materials and Methods
Study Area

A study was undertaken in the Libokemkem district’s Addis
Zemen health center. Addis Zemen is located between Bahir
Dar and Gonder in the Ambhara regional state, South Gonder
Zone. It is the administrative center of the Libokemkem
district and 637 kilometers from Ethiopia’s capital city.
The district sits at a height of 2000 feet above sea level. It
is located between the latitudes of 11057°44.6”N and 12025’
32.6”N, and the longitudes of 37034'4.89”E and 3803’
30.9”E.West Belessa Woreda in the North, Ebinat Woreda
in the East, Fogera district in the South, and Lake Tana and
Gonder Zurie district in the West bound the district accord-
ing to the LiboKekem District Agriculture and Rural
Development Office. The total area of the district is
1081.57km? sub-divided by 34 kebeles, of which 29 are
rural kebeles and the rest are urban kebeles including the
capital Addis-Zemen town (Figure 1).

According to Ethiopia’s 2007 population and housing
census,'* the Libo-kemkem district has a total population
of 198,374, with 100,951 males and 97,423 females.
Woinadega, Dega, and Qolla are the three main agro-
climatic zones in the district, accounting for 73%, 22%,
and 5% of the total area, respectively. The district’s typical
annual rainfall ranges from 900 to 1400mm, with tempera-
tures ranging from 18°C to 25°C. In the district, both
P falciparum and P. vivax are the only malaria parasites
reported. Five anopheline species including Anopheles
Anopheles  demeilloni,

gambiae, Anopheles cinereus,

Anopheles christi and Anopheles pretoriensis were

reported as vector of malaria in the study area.'”
The major transmission season of malaria follows the
October

November) and the minor transmission season starts after

heavy rainfall (August, September, and
minor shower (April to May) in the area. Treating of the
parasite with anti malarial chemotherapy and ITN is the
prevention and control strategy used in the district. Due to
its low land type and climatic element, Addis Zemen is

one of the malaria-prone areas in the district.
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Figure | Map of the study area (Libokemkem district) (source: Kindu et al, 2018).

Study Design

An institutional-based retrospective study was conducted
to determine five years trend of malaria (2015/16 to 2019/
20) in Libokemkem district, North West Ethiopia.

Data Collection

Retrospective data from 2015/16 to 2019/20 on the trend
of malaria prevalence were thoroughly collected from the
malaria registration book in Addis Zemen health center
by the trained data collectors. The sociodemographic
information (age, sex and residency), date of blood film
total
months, years and types of malaria species were gath-

examination, suspected and confirmed cases,
ered. In the health center, microscopic examination of
Giemsa-stained blood film performed by qualified labora-
tory technologist was recorded in a malaria registration
book from 2015/16 to 2019/20. After preparation of
blood film, at least 100 microscope fields were observed
and cross-checked by two microscopist who were blind
for the result.

Inclusion and Exclusion Criteria
All suspected and confirmed malaria cases in the study
area over a five-year period were included, and any

data lacking sociodemographic characteristics, date,
month, and year of blood film performed, as well as
data lacking species and stage of the parasite were
excluded.

Data Quality Control

The data collectors were trained and given the data extrac-
tion tools prior to data collection. Every day, the primary
investigator evaluated a sample of the obtained data for
completeness and consistency. Finally, a random sample of
the extracted data was chosen and examined for complete-
ness, consistency, and accuracy of the data. Before sending
data to data entry, the primary investigator counted and
documented the number of verified and suspected cases at
the end of each data collection.

Operational Definitions

Suspected Cases

A patient with a fever who wanted a blood test because
He/ she is suspected of having malaria.

Confirmed Cases
Patients who have been diagnosed with malaria through
blood film.

Infection and Drug Resistance 2021:14
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Slide Positivity Rate
The percentage of slides that tested positive for malaria
out of the total number of slides analyzed.

Data Analysis

A data was entered and analyzed using SPSS statistics
version 25. The trends of malaria transmission in terms
of seasons, years, and malaria parasite species were
depicted using descriptive statistics. The degree of
relationship of five-year malaria prevalence with socio-
demographic characteristics, seasons, and years was
determined using multivariate logistic regressions.
Finally, tables and figures were used to present
the examined data. Variables with P-values of less
than or equal to 0.05 were considered statistically
significant.

Ethical Considerations

Prior to data collection, Debre Tabor University’s College
of Health Sciences provided ethical clearance (reference
number: CHS/230/2012 in Ethiopian calendar) and this
study was conducted in accordance with the Declaration
of Helsinki. As this was conducted on anonymised sec-
ondary data, patient informed consent was waived.
Individual names were deleted from the data acquired
from the health center to maintain confidentiality, and
only unique identification numbers were used to identify
individuals.

Results
Sociodemographic Characteristics of the

Study Participants

At Addis Zemen Health Center, a total of 15, 552 blood
films were examined over the study period (2015/16—
2019/20). Males made up 8688 (58.2%) of the suspected
cases, while females made up the rest. Eight thousand and
forty-three people (52.1%) came from urban areas, while
the rest came from rural areas. During the study period,
2094 (13.6%), 2569 (16.6%), and 10,789 (69.5%) of
malaria suspected patients were under the age of five, 5—
14 years, and greater than 14 years, respectively. The
youngest participant was three months old, and the oldest
was 80 years old.

Annual Trends in Total Malaria Cases
Malaria was found in 1688 of the 15,452 suspected cases
using microscopy (10.9%). On average, 338 cases of malaria
were registered annually. The highest proportion of malaria
cases was observed in 2019/20 followed by 2015/16, while
2018/19 had the lowest proportion of malaria cases.

The proportion of confirmed malaria cases has steadily
decreased from 2015/16 to 2017/18. The proportion of the
cases, on the other hand, increased considerably from
2018/19 to 2019/20. In general, the proportion of positive
slides declined from 14.0% in 2015/16 to 5.9% in 2017/18.
It began to fluctuate after that rising to 6.4% in 2018/19
and then fast to 15.1% in 2019/20 (Figure 2).

/

percentage of slide positivity
o0

2015/16 2016/17

2017/18

2018/19 2019/20

Years

Figure 2 Annual trends of malaria positivity rate in Addis Zemen health center, North west Ethiopia (2015/16-2019/20).
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Plasmodium Species Distribution

Both P. falciparum and P. vivax were the only species
found in the research area, with P. falciparum accounting
for 1226 (72.6%), P. vivax accounting for 441 (26.1%),
and mixed infection accounting for just 21 (1.2%) of the
overall this study,
P falciparum was nearly three times more prevalent than

prevalence. In retrospective
P vivax. The prevalence of P. falciparum has fluctuated
over time, rising from 54.5% to 80.6% between 2015/16
and 2017/18. However, at 68.5% in 2018/19, it exhibited
a modest decline. It hit high of 87.8% in 2019/20.

However, between 2015/16 and 2017/18, the preva-
lence of P vivax decreased slightly, from 43.7% to
18.6%. Between 2015/16 and 2019/20, the proportion of
mixed infection decreased somewhat, from 1.8% to 1%
(Figure 3).

Malaria Cases by Sex and Age

Males were two folds more infected than females, with
1164 and 524 confirmed malaria cases recorded in males
and females, respectively, out of 1688 confirmed malaria
cases. Males were diagnosed with malaria at a higher rate
than females throughout the year (Figure 4).

Patients over the age of 15 years were the most
affected age group in this study, with 1229 cases, followed
by 5—14-year-olds with 308 cases, while children under the
age of five were the least infected by the malaria parasite
(Figure 5).

== P.falciprum
100

90

=@ P vivax

Seasonal Distribution of Malaria

Malaria cases were reported every month, despite the fact
that the disease fluctuates throughout the year. The months
with substantial rainfall (June and August), after heavy rain-
fall (November, October, and September), and May, which is
after minor showers of rainfall, had the highest malaria
transmission. Malaria cases emerged throughout all seasons,
although the highest proportion of malaria cases happened in
the summer (June, July, and August) and autumn (September,
October, and November), and the lowest case occurred in the
winter season (January, February, and March) (Figure 6).

Association of Malaria Trend with

Sociodemographic Factors

Males had a 1.67 higher chance of becoming infected
than females over the last five years of malaria preva-
lence (AOR=1.67, CI=1.49-1.86, P=0.001). Malaria was
1.38 times more prevalent in individuals who lived in
rural areas compared to those who lived in urban areas
(AOR=1.38 CI=1.25-1.53, p=0.001). Plasmodium para-
site infection was 0.59 times less prevalent in children
under the age of five than in children over the age of
fifteen (AOR=0.59, CI=0.51-0.72, P=0.001). The odds
of being infected by Plasmodium spp in 2016/17, 2017/
18 and 2018/19 were less likely as compared to 2019/
20 year. The likelihood of having malaria in summer and
autumn seasons were 1.60 and 1.51 more as compared to

mixed
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Figure 3 Trends of Plasmodiumspp distribution in Addis Zemen Health Center, North west Ethiopia (2015/16-2019/20).
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Figure 4 Annual malaria cases by sex distribution in Addis Zemen Health center; North west Ethiopia, (2015/16-2019).
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Figure 5 Annual malaria cases by age distribution in Addis Zemen Health center, North West Ethiopia, (2015/16-2019).

winter season (AOR=1.60, CI=1.36-=0.001) and AOR=
1.61, AOR=1.51, CI=1.30-1.76 P=0.001), respectively
(Table 1).

Discussion

Malaria is a major public health concern worldwide, as
well as in Ethiopia. Malaria transmission and prevalence
vary month to month, season to season, and year to year.
As a result, the five-year retrospective analysis undertaken

in this study to determine the trend of malaria in
Libokemkem district revealed a percentage of 1688/
15,552 (10.9%). This result was consistent with findings
from other investigations. Similar studies in Arsi Negelle
Health Center, Kombolcha Health Center, and Dembecha
Health Center found that overall prevalence was 11.45%,
7.52%, and 16.34%, respectively.'®'® However, this find-
ing was lower than malaria prevalence recorded in Guba
district, Boricha District, Southern Ethiopia, and East
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Figure 6 Trend of malaria cases by months in Addis Zemen Health center, North west Ethiopia, (2015/16-2019/20).

Wollega Zone.'” ' On the other hand, the research con-
ducted in Felege hiwot referral Hospital and Woreta
Health Center, had a lower malaria positivity rate.”>*
The discrepancy in malaria positivity rates between
this study and others could be attributed to climatic and
altitude differences, differences in competency of the
microscopists, malaria vector pesticide, and parasite med-

ication resistance.'®'*?* The frequency of malaria cases

Table | Bivariate and Multivariate Logistic Regression Analysis
North West Ethiopia (2015/16-2019/20)

peaked at 14.0%, in 2015/16, but dropped to 6.4% in 2018/
19. However, in 2019/2020, it increased to 15.1%. This
finding is in line with a research conducted in the Dembia
districts.”> But, it differs significantly from another
researches conducted in Ethiopia.'”'***?® According to
information obtained from the Libokemkem district health
office, the cause for the increase in malaria cases in 2019/
20 is that there have been no intervention efforts such as

of Factor Associated with Malaria in Addis Zemen Health Center,

Sociodemographic Characteristics Malaria Status COR (CI) AOR (CI) p-value
Sex Positive Negative Total
N (%) N (%) N (%)

Male 1164(12.9) 7824 (87.1) 8988 (58.2) 1.69 (1.51-1.88) 1.67 (1.49-1.86) 0.001
Female 524 (8.1) 5940 (90.8) 6464 (41.8) I

Age <5 I51 (7.2) 1943(92.8) 2094 (13.5) 0.61 (0.51-0.72) 0.59 (0.50-0.71) 0.001
5-14 308 (11.9) 2261 (88.1) 2569 (16.7) 1.06 (0.93-1.21) 1.14 (0.99-1.30) 0.068
>15 1229(11.3) 9560 (88.7) 10,789(69.8) |

Residence Urban 738 (9.2) 7305 (90.8) 8043 (52.1) |
Rural 950 (12.8) 6459 (87.2) 7409 (47.9) 1.46 (1.32-161) 1.38 (1.25-1.53) 0.001

Year 2015/16 610 (14.0) 3761 (86.0) 4371 (28.3) 0.98 (0.81-1.04) 0.91 (0.81-1.04) 0.162
2016/17 255 (8.6) 2714 (91.4) 2969 (19.2) 0.53 (0.45-0.62) 0.54 (0.46-0.64) 0.001
2017/18 149 (5.9) 2398 (94.1) 2547 (16.4) 0.35 (0.29-0.43) 0.34 (0.28-0.42) 0.001
2018/19 120 (6.4) 1756 (93.6) 1876 (12.1) 0.388 (0.430.48) 0.40 (0.33-0.50) 0.001
2019/20 554 (I5.1) 3135 (84.9) 3689 (23.9) I

Season Winter 265 (8.3) 2920 (91.7) 3185 (20.6) I
Spring 337 (8.9) 3444 (91.1) 3781(24.5) 1.08 (0.91-1.28) 1.12 (0.94-1.33) 0.199
Summer 451(12.8) 3063 (97.2) 3514 (22.7) 1.62 (1.38-1.90) 1.60 (1.36-1.88) 0.001
Autumn 635 (12.5) 4337 (87.5) 4972 (32.2) 1.61 (1.38-1.88) 1.51(1.30-1.76 0.001
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availability of ITN for the past three years in the district.
Furthermore, there may be persistence of the parasite due
to drug resistance in the area.

P falciparum and P. vivax accounted for 72.6% and
26.1% of the overall reported cases, respectively, with the
rest being mixed illness. This data is consistent with the
distribution of Plasmodium spp. described in different loca-
tions of Ethiopia.'®'”?° The most common parasite found
was P, falciparum, which fluctuated during the study period.
The fact that P, falciparum multiplies quickly, infects all ages
of red blood cells, and is resistant to antimalarial medicines
may explain its dominance over Pvivax."'?

Months and seasonality play a role in malaria transmis-
sion. Malaria cases were found in every month of the year in
this study, although the highest number of cases was found in
October, November, June, August, and September. In com-
parison to dry season (winter), both summer (June, July, and
August) and autumn (September, October, and November)
had the highest transmissions rate. This finding was consis-
tent with findings from other investigations conducted
Ethiopian.'®'***2¢ The finding also corresponds to the
monthly malaria transmission pattern reported by Ethiopia’s
federal ministry of health.?” This is because high rainfall in
the summer creates a perfect breeding habitat for female
Anopheles mosquitos, causing malaria vector density to
peak in most parts of the country from summer to autumn.

Males were 1.69 times more likely than females to
contract malaria in this retrospective analysis. Other stu-

dies done in Ethiopia'®?02*

revealed greater malaria
cases among males in a similar fashion. Males are more
likely to contract malaria due to their involvement in out-
door activities such as agricultural and pastoral activities,
as well as remaining outside during exophagic mosquito
biting hours.

In terms of age groupings, the burden of malaria mor-
bidity was found in the age group of >15 years, while
children under the age of five were 0.59 less likely to be
infected by Plasmodium spp than adults. Other studies
have previously shown similar findings.'® %>

The explanation for this could be because they engage
in outdoor activities since they are responsible for caring
for the family, and children under the age of five are less
likely to be exposed to mosquitoes due to parental/guar-
dian awareness of malaria prevention and control.

In comparison to urban people, rural dwellers were
1.38 times more likely to contract malaria. Inadequate
understanding about malaria among rural communities,
insufficient ITN coverage, the availability of an ecological

niche conducive to mosquito reproduction like stagnant
water, and participation in outdoor activities could all be
contributory causes.

Limitation

We were unable to get malaria data from the health center
for more than five years in order to conduct a retrospective
analysis of more than five years.

Conclusion

Malaria control program improvement was observed from
2016/17 to 2018/19, as malaria morbidity decreased over
this time period. However, there was high morbidity case
in 2019/20. Therefore, raising awareness about malaria
control and prevention, as well as malaria intervention
programs such as providing ITN to all communities in
the district and training laboratory personnel on proper
parasite identification, should be strengthened in the dis-
trict in order to meet the Ethiopian Ministry of Health’s
malaria elimination goal.
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