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Background: Despite the WHO’s extensive efforts to eliminate malaria from sub-

Saharan Africa, including Ethiopia, it remains themost serious public health issue, with

seasonal variations and highmortality. This study aimed to assess the 10-year trend in

the prevalence of malaria in northwest Ethiopia.

Methods: A retrospective study was carried out at the Maraki Health Center,

northwest Ethiopia. Blood film results from a 10-year period (from January 2012 to

December 2021)were recorded using a data extraction sheet, with data sourced from

a laboratory logbook. The 10-year trend of malaria incidence was observed by year,

month, and season, with respect to age and gender. The species distribution of the

causative agents was determined in the study area.

Results: Over 10 years, 15,978 blood films were requested for malaria diagnosis,

and 57.5% were from male respondents. Approximately 68.0% of the

respondents were under the age group of 15 years old. The mean prevalence

rate of malaria was 25.2% (n = 4,019) (95% CI: 23.83–26.59). The highest peaks of

total malaria cases were observed in 2012 and October, whereas the lowest

peaks were observed in 2016 and April (mean annual case = 401.9). Plasmodium

falciparum was the dominant malaria species throughout the 10-year study

period. The highest and lowest Plasmodium vivax counts were observed in

2012 and 2018, respectively.
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Conclusion: The study revealed a drop in annual transmission rates in 2016–

2017; however, to date, there has been a gradual rise. Moreover, shifts in the

predominant malaria species were observed in 2012, 2014, and 2015, with P.

falciparum as the dominant species. Sustained efforts are still essential to

decrease the transmission of malaria to a level where it no longer threatens

public health.
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Background

Despite extensive scientific efforts to advance research and

achieve the goal of eradicating malaria, malaria remains one of the

most devastating global challenges for humanity (Monroe et al.,

2022). The sustained impact of malaria is largely due to triple

resistance to insecticides, antimalarial drugs, and rapid diagnostic

tests (Alonso, 2021). Malaria is a protozoan disease caused by

Plasmodium parasites that is typically transmitted through the bite

of an infected female Anopheles mosquito (Nateghpour et al., 2017).

Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale, and

Plasmodium malariae are typically infectious to humans (Mandefro

et al., 2024). Meanwhile, Plasmodium knowlesi is the most prevalent

cause of zoonotic malaria in humans (Anstey et al., 2021). Among

these, P. falciparum and P. vivax are the widely existing species in

Africa, including Ethiopia. Plasmodium falciparum particularly

causes the most severe and deadliest spectrum of the disease

(Saravu et al., 2014; Kendie et al., 2021). Clinically, the symptoms

of malaria include the presence of fever, sweating, chills, fatigue,

hepatosplenomegaly, severe anemia, hypoglycemia, organ failure,

pulmonary edema, and other various signs (Saravu et al., 2014).

Although malaria is highly prevalent among populations living across

all five continents, sub-Saharan regions are affected by the disease and

death burden. Pregnant women and children under 5 years of age are

facing the lion’s share of challenges (Monroe et al., 2022).

Globally, in 2023, an estimated 247 million malaria cases and

619,000 deaths occurred in 84 malaria-endemic countries, with 93%

cases and 94% deaths occurring in Africa (Organization WH, 2023).

In addition, research indicates that 80% of malaria-related mortality

among children under five occurred in sub-Saharan Africa (Haque

et al., 2009; Organization WH, 2023). Ethiopia is one of the African

countries where 75% of its population is at risk of malaria, with

increasing incidence rates of outpatient visits, hospitalizations, high

disability-adjusted life years, and inpatient fatalities (Woyessa et al.,

2002). In Ethiopia, the introduction of a new malaria vector

(Anopheles stephensi), political instability, population displacement,

and urbanization are key factors for the alteration and expansion of

malaria transmission cycles, including in urban areas (Teka et al.,

2023). At present, malaria in Ethiopia threatens not just the health of

the people but also the country’s social and economic development
02
(Alkadir et al., 2020). The peaks of malaria cases in the country occur

during two crucial seasons: crop plantation and crop harvesting (Teka

et al., 2023). Poor healthcare system, histidine-rich protein 2/3 gene

deletion of P. falciparum, poor professional diagnostic skill, and

mosquito resistance to pesticides are the main obstacles to

controlling and preventing malaria (Alonso, 2021). The distribution

and transmission of malaria differ from one country to another,

influenced by factors such as rainfall patterns, altitude, and

variations in ecology and climate (Tesfaye and Yesuf, 2024).

Meteorological conditions play a crucial role in malaria transmission

by directly or indirectly impacting both the malaria parasites and their

vectors. Temperature, rainfall, and humidity are linked to the

dynamics of malaria vector populations, which in turn affect the

spread of the disease (Craig et al., 1999). However, there is still

seasonal and severe variable incidence, drawing from topographical,

temperature, and rainfall patterns, including the study area (Deribew

et al., 2017; Alelign et al., 2018). Of the 11 administrative regions in

Ethiopia, the Amhara region primarily faces high malaria burden,

accounting for approximately 93.1% of the regional crisis (Workineh

et al., 2021; Teka et al., 2023; Tesfaye and Yesuf, 2024). Thus, spatial

and temporal analyses of malaria data are critical for developing area-

specific evidence-based interventions, making informed decisions,

tracking the efficacy of malaria control efforts, and preventing the

burden of malaria and associated complications. However, little is

known regarding the trend of malaria in health institutions, and there

is a lack of published studies on this topic. Consequently, this study

aimed to assess the 10-year trend of malaria transmission in

northwest Ethiopia.
Methods

Study design, period, and setting

A health facility-based retrospective cohort study was

conducted from 27 June 2022 to 30 September 2022 at Maraki

Health Center located in Maraki Sub-city administration, Gondar

Town, northwest Ethiopia. The Central Gondar Zone is found in

the Amhara region and is geographically located at 170°29′32″
north latitude and 420°38′25″ east longitude. The mean annual
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rainfall ranges from 875 to 1,025 mm, and the temperature ranges

from 18°C to 35°C (Mengist et al., 2019). According to the 2007

national census conducted by the Central Statistical Agency of

Ethiopia (CSA), the town of Gondar had a total population of

333,432, of whom 163,381 were men and 170,051 women. In the

Ethiopian health system, microscopy is the standard for malaria

diagnosis in health centers and hospitals, whereas rapid diagnostic

tests are used at community-level health posts. The Maraki Health

Center offers routine malaria microscopic diagnostics and

treatment services to over 5,000 individuals annually. Malaria

remains a significant public health challenge in the Amhara

region. In 2012, the region reported a total of 1,127,241 malaria

cases. Of the eight zones in the region, only five of them accounted

for 93.1% of the total malaria burden. The South Gondar zone

accounted for the third greatest number of cases in the region, next

to the West Gojjam and North Gondar zones (Mengist et al., 2019)

(Figure 1). The blood film results were regularly recorded in a

laboratory logbook for quality assurance (QA) and backed up in

separate files within health centers. Overall, the 10-year blood film

results at the Maraki Health Center that fulfilled the inclusion

criteria (year of examination, age, gender, microscopic result, and

Plasmodium species) were conveniently recorded and analyzed.

Population

Source and study population

All malaria-suspected patient blood films diagnosed at the

Maraki Health Center from 27 June 2022 to 30 September 2022

were collected.
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Eligibility criteria

Inclusion criteria

The study included all registered malaria blood films (details

such as year of examination, age, gender, microscopic result, and

Plasmodium species were recorded include for analysis from 27

June 2022 to 30 September 2022.

Exclusion criteria

Excluded from the study were those with incomplete data or

illegible records.

Study variables

Dependent variable

This included the trend of malaria prevalence.

Independent variables

These included the age, gender, month, year, season, and

meteorological data.
Data collection, quality control,
management, and analysis

Data regarding malaria (10-year period from 2012 to 2021)

were compiled from the Maraki Health Center laboratory logbook

from 27 June 2022 to 30 September 2022. Both microscopically

confirmed positive and negative findings were collected by

laboratory personnel. Data on the patient’s year of examination,

age, sex, month, microscopic results, and Plasmodium species were

gathered by the first author and trained laboratory staff using a data
FIGURE 1

Map of the study area in North Gondar, Amhara region, Ethiopia. The blue figure represents the geographical area where the study was conducted.
Sample size determination was conducted and sampling techniques were used. Source: Maps created using shape files from GADM. Licensed under
https://gadm.org/license.html.
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extraction sheet specifically designed for this study. This sheet

captured various details, including blood film results (positive or

negative), patient demographics (gender and age), the date of

diagnosis (month, season, and year), and for positive cases, the

identified species (P. falciparum, P. vivax, or mixed species). The

completeness and consistency of the data were verified before

analysis. To ensure the reliability and validity of the study, the

generated data were rechecked by all investigators.

The extracted data were entered into IBM SPSS Statistics

(Version 23.0), checked for completeness, and analyzed

accordingly. Descriptive statistics (frequency, percentage, mean,

and range) were used to present the data and to evaluate malaria

trends over the years and months. A chi-square test was used to

describe the association of malaria cases with sex, age, month, and

year. A statistically significant association was declared at a P-value

of <0.05 with 95% confidence interval.
Ethics approval and consent to participate

Ethical clearance for this study was obtained from the Ethical

Review Committee of the School of Biomedical and Laboratory

Science (SBMLS) with protocol numbers (SBMLS/358/2022). Prior

to data collection, a permission letter was obtained from the head of

the Maraki Health Center to access the secondary data. The need for

informed consent was waived by the SBMLS Ethical Review

Committee. This study adhered to the Helsinki Declaration.

Additionally, all data and samples collected were handled with

strict confidentiality, securely stored, and used solely for the

purposes specified in the study protocol, thereby safeguarding the

privacy and anonymity of the participants.
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Results

Demographic characteristics and malaria
prevalence

In the 10-year period from 2012 to 2021, 15,978 individuals

were requested for malaria diagnosis at the Maraki Health Center.

There were 9,193 male patients (57.5%), and 10,865 (68.0%) fell

under the age group of 15–45 years old. Of the total diagnosed cases,

malaria was reported in 25.2% (n = 4,019; 95% CI: 23.83–26.59).

During the 10-year study period, P. falciparum was the

predominant malaria parasite identified, with an estimated overall

prevalence of 13.4%, followed by P. vivax (10.6%). The remaining

1.2% of malaria cases were mixed infections. Their relative

proportions were 53.4% (n = 2,145), 42.0% (n = 1,688), and 4.6%

(n = 186), respectively (Table 1).
Overall seasonal variation prevalence and
annual trends of malaria

Malaria cases were observed throughout the year, despite variation

over the 10-year period. The prevalence ranged from 11.2% in 2016

(152 cases) to 66.4% in 2012 (952 cases), and there was a statistically

significant year variation (P < 0.001). The prevalence of P. falciparum

ranged from 6.9% in 2016 to 29.6% in 2012, and that of P. vivax

ranged from 4.3% in 2016 and 2018 to 32.4% in 2012. On average,

401.9 (range: 152–952) microscopically confirmed malaria cases were

recorded annually. The highest peak of total malaria cases was

observed in 2012, and the lowest peak was observed in 2016.

Similarly, the highest and lowest peaks of P. falciparum cases
TABLE 1 Sex, age, and seasonal variations in malaria prevalence among patients who requested malaria examinations at the Maraki Health Center
from 2012 to 2021, Gondar Town, northwest Ethiopia (n = 15,978).

Variables Positive (%) Negative (%) Total (%)

Sex Male 2,879 (31.3%) 6,315 (68.7%) 9,193 (57.5%)

Female 1,141 (16.8%) 5,644 (83.2%) 6,785 (42.5%)

Age category <5 247 (13.6%) 1,564 (86.4%) 1,811 (11.3%)

5–14 449 (22.1%) 1,583 (77.9%) 2,032 (12.7%)

15–45 3,132 (28.8%) 7,733 (71.2%) 10,865 (68.0%)

46–64 149 (15.6%) 804 (84.4%) 953 (6.0%)

≥65 42 (13.2%) 275 (86.8%) 317 (2.0%)

Seasons Winter 743 (19.8%) 3,019 (80.2%) 3,762 (23.5%)

Spring 511 (17.4%) 2,431 (82.6%) 2,942 (18.4%)

Summer 944 (24.5%) 2,912 (75.5%) 3,856 (24.2%)

Autumn 1,821 (33.6%) 3,597 (66.4%) 5,418 (33.9%)
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followed the same pattern. The highest and lowest peaks of P. vivax

were observed in 2012 and 2018, respectively. Based on our findings, it

was observed that there was a trend of declining malaria prevalence

until 2016 and 2017, followed by a gradual rise from 2018 (Figure 2).
Seasonal and monthly variations in malaria
positivity rates

Malaria prevalence in the region appeared to peak during the

autumn after a rainy month (September and October), with the

lowest prevalence during the coldest winter and spring months

(February and May), respectively. The highest prevalence of malaria

occurred in autumn (33.6%), followed by summer (24.5%). Winter
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(19.8%) and spring (17.4%) showed lower malaria prevalence

(Table 1). This suggests that malaria transmission is higher

during the warmer months, likely due to favorable conditions for

the mosquito vectors (temperature and rainfall). Throughout the

12-month period, P. falciparum was the most predominant species.

The highest prevalence of P. falciparum and P. vivax was observed

in June (23.5% and 11.6% respectively), while the lowest was in

April and February (4.3% and 2.0%, respectively). Mixed infections

showed monthly fluctuations, with the highest value in September

(2.6%) and the lowest in March (0.0%) (Figure 3).

Please note that the seasons in Ethiopia are defined as follows:

winter encompasses December, January, and February; spring

includes March, April, and May; summer consists of June, July,

and August; and autumn covers September, October, and November.
FIGURE 2

Prevalence and annual trend of Plasmodium species at the Maraki Health Center from 2012 to 2021, Gondar Town, northwest Ethiopia (n = 15,978).
FIGURE 3

Seasonal variations in malaria prevalence and the proportion of Plasmodium species identified through blood smear microscopy at the Maraki Health
Center from 2012 to 2021, Gondar Town, northwest Ethiopia (n = 15,978).
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Monthly variation of total malaria cases
and Plasmodium species

Malaria cases were observed throughout the 12 months, despite

monthly fluctuations over a 10-year period in the study area. The

total number of malaria cases varied among the 12 months, ranging

from 118 (13.24% positivity rate) to 734 (39.15% positivity rate),

and there was a statistically significant monthly variation of malaria

cases (P < 0.001). The highest peak of total malaria cases was

observed during October, and the lowest peak was observed during

April. The highest peaks of P. falciparum cases were observed

during the month of October, and the lowest peaks were noticed

in the months of February and April. On the other hand, the highest

peaks of P. vivax cases were observed during the months of August,

October, November, and December, and the lowest peaks were

observed in the months of February, April, and July. The highest

peak for mixed infection was observed in September, and the lowest

peak was noticed in March (zero record of mixed cases) (Figure 4).
Trends in annual variations of temperature,
rainfall, and humidity

Malaria cases were recorded consistently over the 12 months,

despite some monthly fluctuations during the 10-year study period

in the area. The data indicated that the annual mean temperature in

the town varied from a low of 20.71°C in 2014 to a high of 21.91°C

in 2015, with a slight fluctuation in temperature observed from 2012

to 2021. The data also showed a high fluctuating trend of rainfall

reported through the years 2012 to 2021 with a maximum mean

monthly rainfall observed in 2021 (100.76 mm) and a minimum

mean monthly rainfall observed in 2012 (34.53 mm). In the last 10

years, a fluctuating trend of relative humidity was observed: a mean
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monthly humidity at 2 m (g/kg), with a maximum mean monthly

humidity in 2014 and 2019 (10.54 g/kg) and a minimum mean

monthly humidity in 2012 (9.62 g/kg) (Figures 5a, b) (Hegyi

et al., 2024).
Distribution of malaria cases by sex and
age group

According to the 10-year record in the study area, malaria was

reported in both sexes and all age groups. Individuals within the age

group of 15–45 years old had the highest malaria cases (3,132 out of

the total 4,019 malaria cases), whereas individuals within the age

group of >65 had the least number of malaria cases (42 out of the

total 4,019 malaria cases). Men (71.6%) were more affected than

women (28.4%) in all age groups; malaria cases ranged from 27 to

2340 in men and 15 to 792 in women. There was a statistically

significant difference in malaria cases among sex and age groups

(P < 0.001) (Table 2).
Distribution of Plasmodium species by age
group

The distribution of Plasmodium species by age groups revealed

that P. falciparum was the predominant species in all age groups

except the age group <5 years (P. vivax was dominant). Mixed

(P. falciparum and P. vivax) cases were the least prevalent in all age

groups compared to mono-infection cases. The highest and lowest

P. falciparum cases were recorded in the age groups 15–45 and >65

years old, respectively. The highest and lowest P. vivax and mixed

cases were recorded in the age groups 15–45 and >65 years old,

respectively (Figure 6).
FIGURE 4

Monthly variation of total malaria cases and Plasmodium species.
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Discussion

Despite Ethiopia’s dedicated efforts to eliminate malaria by 2030,

the disease remains a significant public health and socioeconomic

challenge, as zero malaria deaths in endemic areas and complete

elimination in hypo-endemic regions have not been achieved, even

with the implementation of WHO-recommended interventions for

mosquito control, rapid case detection, and treatment. In this study,

15,978 blood film (BF) results over a 10-year period from 2012 to 2021

were collected for malaria diagnosis and Plasmodium parasite

confirmation. Of the total BF examinations, 4,019 (25.2%) (95% CI:

23.83–26.59) individuals were found to be positive for malaria. This is

lower than a study conducted in Adi-Arkay Health Center (Tesfa et al.,

2018) and Ziquala District (Minwuyelet and Aschale, 2021) and

higher than a study conducted in Bichena Primary Hospital,

University of Gondar (Mulugeta et al., 2022) and Mojo Town

(Shiferawu and Desta, 2021). This variation might be due to

differences in community awareness about malaria transmission and

prevention, study time frame, malaria endemicity of the study areas,

and skill of laboratory professionals in correctly detecting and

identifying Plasmodium species.

The present study also demonstrated malaria case detection in

terms of species distributions in Maraki Sub-city and the
Frontiers in Malaria 07
surrounding population. Thus, the overall prevalence rates of P.

falciparum, P. vivax, and mixed infections were 13.4%, 10.6%, and

1.2%, respectively. Plasmodium falciparum was the predominant

species, comprising 53.37% of the total reported malaria cases,

although there was a species fluctuation from year-to-year and

month-to-month. Plasmodium vivax and mixed infections had

prevalence rates of 42.0% and 4.63%, respectively. A retrospective

study conducted in Bichena Primary Hospital reported a species

composition of 51.18%, 41.78%, and 7.04% for P. falciparum, P.

vivax, and mixed infections, respectively (Mulugeta et al., 2022). A

study conducted in Ziquala District reported 59.7%, 37.0%, and

3.3%% for P. falciparum, P. vivax, and mixed infections,

respectively (Debash et al., 2023). In contrast, studies conducted

in the towns of Shewa Robit and Mojo (Shiferawu and Desta,

2021) and at the University of Gondar (Mulugeta et al., 2022)

showed the dominance of P. vivax over P. falciparum despite a

year-to-year species fluctuation. The present finding is also not

consistent with the national Plasmodium species distribution (P.

falciparum, 60%; P. vivax, 40%), even if it indicates the mean

distribution in all parts of Ethiopia. Failure to correctly identify

Plasmodium species and the possibility of relapse might explain

the reason for the dominance of P. vivax over P. falciparum in the

abovementioned areas.
FIGURE 5

(a, b) The annual number of malaria cases and climate data variation in Gondar Town, 2012–2021.
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In the current study, malaria cases were observed all over the

years, with a significant year-to-year fluctuation (P < 0.001). The

highest peaks of total malaria cases were observed in 2012, and the

lowest peaks were observed in 2016. On the other hand, there was a

decreasing trend of malaria prevalence from 66.4% in 2012 to 11.2%

in 2016, although a significant rise was observed in 2017, which

continued up to 2020 and then dropped in 2021. Malaria cases

dropped from 2012 to 2016 by 15.97% (952 cases in 2012 to 152

cases in 2016). The highest and lowest peaks of P. falciparum cases

followed the same pattern. The highest and lowest peaks of P.vivax

were observed in 2012 and 2018, respectively. Based on our

findings, it was observed that there was a trend of declining

malaria prevalence until 2016 and 2017, followed by a gradual

rise from 2018. This fluctuation can largely be attributed to the

implementation of various malaria control interventions over the

past decade, including the widespread distribution of insecticide-

treated nets (ITNs), indoor residual spraying (IRS) programs,

improved access to rapid diagnostic tests and treatments,
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increased community health education, and enhanced funding

from governmental and international organizations. The rise in

malaria cases post-2017 may be due to funding shortfalls,

insecticide resistance, and behavioral changes. This previous

decline reflects the ongoing efforts and strong commitment of

stakeholders to reduce malaria-related deaths and illnesses to a

level with minimal public health impact. The highest case of malaria

in 2020 might be the effect of disruptions from health crises like the

COVID-19 pandemic on malaria prevention measures, since less

attention was given to malaria and HIV prevention during the

COVID-19 pandemic seasons. This fluctuating trend of malaria

cases in our study is similar to other studies that were conducted at

the University of Gondar (Mulugeta et al., 2022), Ziquala District

(Debash et al., 2023), and Bichena Primary Hospital (Minwuyelet

and Aschale, 2021). In contrast, a 5-year (2016–2020) declining

trend in malaria prevalence was reported from a central Ethiopia

study report (Shiferawu and Desta, 2021). Typically, our study

findings show that malaria cases were observed in all months with
TABLE 2 Malaria cases by sex and age in the Maraki Health Center from 2012 to 2021, Gondar Town, northwest Ethiopia.

Age category Malaria cases by sex P-value

Male cases (%) Female cases (%) Total cases (%)

<5 134 (54.3) 113 (45.7) 247 (6.1) P < 0.001

5–14 284 (63.3) 165 (36.7) 449 (11.2)

15–45 2,340 (74.7) 792 (25.3) 3,132 (77.9)

45–65 93 (62.4) 56 (37.6) 149 (3.7)

>65 27 (64.3) 15 (35.7) 42 (1.1)

Total 2,878 (71.6) 1,141 (28.4) 4,019 (100)
FIGURE 6

Plasmodium species distribution versus age groups in the Maraki health center from 2012 to 2021, Gondar Town, Ethiopia.
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some variations. The prevalence varied among different months

from 13.24% to 39.15%, and there was a statistically significant

monthly variation (P < 0.001). The highest peaks of total malaria

cases were observed during September to October, and the least

peaks were observed during February to April. Particularly, P.

falciparum cases followed the same pattern. The highest peak for

P. vivax cases was observed during the months of October,

November, and December. Meanwhile, the highest levels of

mixed infection were recorded in September, and the lowest

occurred in March. This is consistent with the studies conducted

in Ziquala District (Minwuyelet and Aschale, 2021), Guba District

(Ayele et al., 2012), and Bichena Primary Hospital (Minwuyelet and

Aschale, 2021). A fluctuating monthly trend of malaria cases was

also reported from studies conducted in Mojo Town (Shiferawu and

Desta, 2021) and the University of Gondar Specialized Referral

Hospital (Abate et al., 2022) with maximum malaria cases reported

from September to November and minimum cases reported from

December to February. The possible reason for this type of malaria

transmission pattern might be associated with mosquito breeding,

feeding condition, rainfall, and temperature. These factors

contributed to the formation of favorable mosquito breeding sites

and an increased rate of larval development.

The present study also confirmed that malaria cases were

reported in both sexes and all age groups, and there was a

significant difference in malaria cases among sex and age groups

(P < 0.001). There was a higher positivity rate of malaria among

men (18.05%) than women (7.15%). The young age group of 15–45

years old accounted for the highest malaria cases across all the years,

followed by those in the age group of 5–14 years old. The possible

explanation for the dominance of male malaria cases over female

cases and the age group 15–45 years old over other age groups is due

to the fact that male respondents in the age group 15–45 were

usually involved in different outdoor activities and were traveling to

malaria hotspot areas for work opportunities, which in turn

increased their susceptibility to mosquito bites. Women, on the

other hand, were less likely to perform such activities and usually

stayed at home, decreasing the risk of mosquito bites and the

introduction of the parasite’s infective stage. In contrast, children

under 5 years of age and people above the age of 65 showed

relatively lower malaria cases because they spend less time

outdoors and were less likely to be bitten by mosquitoes. This

finding agrees with the studies conducted in Adi-Arkay (Tesfa et al.,

2018), Ziquala District (Debash et al., 2023), Bichena Primary

Hospital (Minwuyelet and Aschale, 2021), and Mojo Town

(Abate et al., 2022).
Strengths and limitations of the study

The effort of collecting and analyzing such huge epidemiological

data that allow us to understand the 10-year trend of malaria might

be considered a strong side of this study. However, the retrospective

nature of the study design and the reliance on parasitological tests

for parasite identification, which were not supported by PCR, may

be considered limitations of our study.
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Conclusions

This study shows a significant fluctuation of malaria over a 10-

year period, with P. falciparum found to be the predominant

species. Continued sustained effort and commitment are essential

to eliminate malaria or at least reduce it to a point where it no

longer poses a public health threat.
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