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Background: Pregnant women with asymptomatic malaria parasitemia are at increased risk of anaemia, stillbirth, miscarriage, and preterm
delivery. The asymptomatic nature of the population makes diagnosis difficult, and there is generally a lack of urgency to address this specific
outcome.

Objective: This study aimed to determine the prevalence of asymptomatic malaria and associated factors among pregnant women in
West Guji Zone, Oromia, Ethiopia.

Methods: A community-based cross-sectional study was conducted among randomly selected 557 asymptomatic pregnant women in the West
Guji Zone from February to March 2022. A standardized questionnaire was used to collect information on socio-demographic and obstetric
characteristics. Approximately 2 milliliters of peripheral blood was collected for microscopy to identify species and parasite density. Epi-Data
and SPSS were used for data entry and analysis respectively. Binary logistic regression was used to identify risk factors.

Results: The prevalence of malaria among asymptomatic pregnant women was 24.10% (95% CI: 20.55%-27.65%). The prevalence of
Plasmodium vivax and falciparum prevalence was 73 (54.5%) and 61 (45.5%), respectively. Of the study subjects, 105 (78.4%) had mild
parasitemia and 29 (21.6%) had moderate parasitemia. Pregnant women with Plasmodium infection were anaemic in two-thirds (66.5%) of
cases. Living near standing water (AOR=2.6, 95% CI: 1.74-3.96), having a history of Plasmodium species infection (AOR=2.12, 95% CI:
1.36-3.31), not using indoor residual spraying (AOR=2.0, 95% CI: 1.32-3.14), and not using insecticide-treated bed nets (AOR=1.62, 95% CI:
1.02-2.55) were all factors that were significantly associated with asymptomatic infection. Pregnant women with Plasmodium infection had
a significantly higher rate of anaemia than those who were not infected (OR = 6.31, p = 0.000).

Conclusion: Pregnant women had a significant prevalence of asymptomatic Plasmodium infection. Regular screening, appropriate
treatment for those who test positive, and health education for pregnant women should be provided by the West Guji Zone Health Bureau.
Keywords: prevalence, asymptomatic malaria, plasmodium infection, pregnant women, anaemia, Ethiopia

Background
Malaria is one of the aetiological factors responsible for the high incidence of anaemia during pregnancy in sub-Saharan
Africa." Malaria in these regions of Africa is predominantly asymptomatic during pregnancy, yet it causes severe
maternal anaemia and low birth weight babies. In 2020, about 13.3 million pregnant women in sub-Saharan Africa
were infected with malaria and gave birth to about 961,000 newborns with low birth weight.> Approximately 30 million
women become pregnant each year in malaria-endemic areas of Africa, where the disease is most prevalent. These
women and their unborn children are at risk from malaria, which can cause up to 200,000 neonatal deaths each year.’
Pregnant women in malaria-endemic areas are at greater risk of developing asymptomatic Plasmodium infection than
other people.* Depending on the endemicity of malaria in an area, 1-50% of pregnant women can be expected to carry
malaria parasites, particularly in the placenta, without being aware of it.>® Placenta sequestration of Plasmodium

falciparum is associated with low birth weight, preterm delivery, miscarriage and stillbirth in pregnant women.’
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Studies from Nigeria, Ghana and Malawi reported the prevalence of asymptomatic malaria in pregnant women to be
77.6%.° 5.5%° and 40.6%,'° respectively. In Ethiopia, the prevalence of asymptomatic malaria among pregnant women
was reported from Arba Minch town (9.4%),"" North Shewa (5.7%)'? and Merti District (3.6%)."* Of all severe anaemia
in pregnant women in Africa, malaria is estimated to cause 25%.'*' Studies from India'® and Merti District'* found the
prevalence of anaemia during pregnancy to be 23% and 28%, respectively. Malaria is known to destroy parasitized and
non-parasitized erythrocytes resulting in haemolytic anaemia.'” Previous studies have found the following variables to be
significantly associated with asymptomatic malaria in pregnant women: sex, age, ITN use and haemoglobin level.'*'®

A national strategic plan for malaria prevention and control faces the challenges of asymptomatic malaria and increasing
drug resistance, particularly to artemisinin-based combination therapy (ACT).'? 2! Currently, WHO aims to increase access to
intermittent preventive treatment with sulfadoxine-pyrimethamine (IPT-SP) for pregnant women in all areas of moderate to
high malaria transmission in Africa as part of the antenatal care (ANC) service package, but these activities are not being
applied to pregnant women as ANC services in Ethiopia.?? This remains a challenge for the malaria elimination programme to
be effective as planned by WHO and other relevant stakeholders. Data on malaria prevalence and risk factors at institutional
level are variable. However, data on asymptomatic malaria among pregnant women at the community level in general and in
the current study area particularly are limited. Therefore, this study aimed to determine the prevalence of asymptomatic
malaria and associated risk factors among pregnant women in West Guji Zone, Oromia, Ethiopia.

Methods and Materials
Study Area and Study Period

The study was conducted in the West Guji Zone from February to March 2022. It is one of the 21 zones in the Oromia
Regional State, located in southern Ethiopia. The administrative center of the zone is the town of Bule Hora, 467
kilometres from Addis Ababa, Ethiopia’s capital. According to the census conducted by Central Statistical Agency of
Ethiopia (CSA) 2007, the total population of the zone was estimated at 1,300,707 (638,648 males and 662,060 females).
In terms of public health facilities, West Guji has 196 health posts, 42 health centres, and 3 public hospitals.

Study Design and Population
A community-based cross-sectional survey was conducted among pregnant women living in selected kebeles of the West Guji
Zone.

Inclusion and Exclusion Criteria
This study included all pregnant women who were permanent residents of the selected kebeles in the West Guji zone, had
axillary temperature below 37°C, and had no symptoms or signs of malaria. Pregnant women who had taken antimalarial

medication within the previous two weeks were excluded.

Sample Size

Using a single population proportion formula, the sample size for the prevalence was calculated using the following assumptions:
a prevalence of asymptomatic malaria in pregnant women of 9.4% from the Southern Ethiopia Arba Minch study,”> a 95%
confidence interval, and a 5% margin of error. This gave a sample size of 132 for the prevalence objective. The sample size for
the second objective was calculated using the double population proportion formula in Epi-Info Version 7 StatCalc. The sample
size calculation for the second objective used 80% power and a 95% confidence interval (CI). The sample size was estimated using
factors associated with asymptomatic malaria from previous studies such as parity, haemoglobin, and ITN use.'*** The maximum
calculated sample size was 337, which was larger than the sample size calculated for the first objective. By adding 10% non-
response, the sample size became 371. To account for the design effect, the sample size obtained was multiplied by 1.5, resulting in
a final sample size of 563 (Table 1).
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Table | Sample Size Determination for the Second Objective

S. | Variable Cl | Power | Prevalence Among AOR | The ratio of Unexposed | Total Sample Size with | Reference
N Unexposed to Exposed 10% NRR

| ITN Use 95 | 80 1.1 18.16 | 1 139 [23]

2 | ITN Use 95 | 80 32 3.22 | 128 [12]

3 | Hemoglobin | 95 | 80 4.1 3.78 | 337 [23]

4 | Parity 95 | 80 5.3 6.34 | 123 [12]

Sampling Technique

Three districts, Duda Dawa, Melka Soda, and Galana, were purposively selected from the malaria area of West Guji Zone. Nine
kebeles (the smallest administrative unit in Ethiopia) were randomly selected from the three selected malaria districts using
a simple random sampling technique (lottery method). As there were slightly fewer pregnant women (N=557) in the kebele than
the sample size (563) predicted, all pregnant women in the selected kebeles were included in the study. The distribution of
pregnant women in the selected kebeles was as follows Q/Misoma (N=74), Mad/Fincawa (N=55), Bur/Magada (N=62), Soda
Garmama (N=68), Hidi Nagelle (N=57), Baya Gundi (N=43), Medhiba (N=70), Didole Harra (N=75), and Welene Bokosa (53).

Variables

Dependent variables

Prevalence of asymptomatic malaria in pregnant women.
Prevalence of anemia in asymptomatic malaria cases.

Independent Variables
Age, educational level, ITN, marital status, occupation, indoor residual spraying (IRS), ANC attendance, distance from
stagnant water, previous history of malaria infection.

Data Collection and Laboratory Processing

Pregnant women who gave their consent allowed their blood samples to be taken by a laboratory technician (BSc), which were
then labelled, stored in cool boxes, and taken to the laboratory for analysis. Pregnant women with asymptomatic malaria
parasitemia were diagnosed using RDT (Carestart "™ Malaria Pf/Pv (HRP2/PLDH) Ag Combo RDT) and Giemsa-stained
blood smear microscopy. The number of parasites per 200 white blood cells on a thick blood smear was counted to determine the
asexual parasite density per microlitre (1) of blood, assuming a standard total white blood cell (WBC) count of 8000/1. The degree
of parasite density was classified as mild when the parasite count was between 1-999 parasites/uL., moderate when the parasite
count was between 1000-9999/uL, and severe when the count was >10,000/uL respectively.”**> A complete blood count was
performed to diagnose anaemia. For haemoglobin, the WHO cut-off value of 11 g/dL for pregnant women was used as the cut-off
value indicating anaemia.*®

Quality Assurance
The structured questionnaire was first drafted in English and then translated into the local languages (Ambharic and Afan
Oromo). Prior to actual data was collected, the questionnaire was pre-tested and updated on 5% of the total sample size in
the Suro District. Data collectors were trained prior to actual data collection. The researchers checked the accuracy and
consistency of the data before data analysis. Microscopic slides were examined by two qualified laboratory technicians.
Before a negative conclusion was reached, 100 microscopic fields of the smear were examined. A third senior
parasitologist resolved disagreements between the first and second readings. The RDTs were used according to the
manufacturer’s recommendations. The readers of the smear microscopy were blinded to the results of the RDTs.

The laboratory staff who performed the RDTs and light microscopy were trained in quality assurance and malaria diagnosis.
The rapid test kits were checked for the expiration date, appropriate collection methods, and the presence of built-in controls.
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Data Analysis
Data were coded, entered into Epidata version 3.1, cleaned up, and analyzed using SPSS for Windows version 25. Both descriptive
and inferential statistics were used to analyze the data. Frequencies and summary statistics such as means, standard deviations and
percentages were generated to describe the study population in terms of the relevant variables. Binary logistic regression analysis
was used to assess the degree of association between the dependent and independent variables.

Those variables that showed a significant association in the bivariate analysis (p-value < 0.25) were subjected to
multivariable analysis. The backward stepwise method was used. The adjusted odds ratio (AOR) was used to report the
strength of the association, and a p-value less than 0.05 was used to determine significance.

Operational Definition

e Asymptomatic malaria: Presence of malaria without clinical signs and symptoms among pregnant women.

e Parasitemia: The presence of malaria parasites in the blood.

e Sequestration: Movement of P. falciparum-infected red blood cells into small vessel walls and capillaries to avoid
clearance by the spleen.

e Anaemia: a decrease in red blood cells.

e History of Plasmodium infection: Previous infection with the Plasmodium parasite in the last three years.

e Not using ITN: Pregnant women who have not used ITN at all during the data collection.

e Not using indoor residual spraying: Those pregnant women who did not use indoor residual spraying at all during
the data collection.

e Living near stagnant water: This is the distance that female Anopheles mosquitoes walk or fly from the breeding site
or stagnant water. We used the maximum distance of two kilometres from stagnant water as close. A flight distance
of 1 to 1.5 km for Anopheles arabieinsis and 661 m for A. gambiensis and A. funestus is supported by studies.*”**

e ANC attendance: is the follow-up that women should have after their pregnancy.

Results

Socio-Demographic Characteristics of Study Participants

A total of 557 pregnant women from three selected malaria districts in the West Guji Zone were enrolled in the study.
The mean age of the participants was 28 years with a standard deviation of 10.85 years. The majority of participants
(33.9%) were in the age group of 21-25 years. All study participants were married. The largest proportion of study
participants had a primary education (39%) followed by a secondary education (34.5%). In terms of employment status,
91.2% were unemployed. Approximately 25.5% of the study participants lived in urban areas. More than two thirds
(69.8%) of the study participants were in the second trimester of pregnancy. The majority (64.5%) of study participants
had no ANC follow-up (Table 2).

Prevalence of Malaria in Pregnant Women

Of 557 asymptomatic pregnant women enrolled in the study, 134 (24.1%) were positive for Plasmodium species. A similar result
was obtained by both RDT (Carestart "™ Malaria Pf/Pv (HRP2/PLDH)) and Giemsa-stained smear microscopy. The most
common parasite found was Plasmodium vivax 73 (54.5%), followed by Plasmodium falciparum 61 (45.5%). The majority of
pregnant women (78.4%) had mild parasitemia, while 21.6% had moderate parasitemia for Plasmodium parasites.

Prevalence of Anaemia in Pregnant Women

The prevalence of anaemia among pregnant women was 190 (34.1%). Two thirds (66.4%) of the pregnant women who
tested positive for Plasmodium species had anaemia. However, only almost a quarter (23.9%) of pregnant women who
tested negative for Plasmodium species had anaemia. The difference in the prevalence of anaemia between Plasmodium

positive and negative women is statistically significant (p <0.001).
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Table 2 Distribution of Socio-Demographic and Obstetric Characteristics

of Pregnant Women

Variables Frequency Percent (%)
Age category 18-20 130 233
21-25 189 339
26-30 160 28.7
31-35 12 22
3640 66 11.8
Marital status Married 557 100
Educational status | llliterate 100 18.0
Primary school 217 39.0
Secondary school 192 34.5
College and above 48 8.6
Occupation Employed 49 88
Unemployed 508 91.2
Gestational age First trimester 63 1.3
Second trimester 389 69.8
Third trimester 105 18.9
ANC Follow up Yes 198 35.5
No 359 64.5
Residence Rural 415 74.5
Urban 142 255

Factors Associated with Asymptomatic Malaria in Pregnant Women
Of the variables assessed, living near stagnant water, having a history of Plasmodium species infection, not using indoor

residual spraying and not using insecticide-treated bed nets were variables significantly associated with asymptomatic

Plasmodium infection (API) (Table 3).

Table 3 Factors Associated with Asymptomatic Malaria Among Pregnant Women

Independent Variables Plasmodium Infection COR (95% CI) AOR (95% CI) p-value
Mosquito repellant Yes 89 (28.8%) 210 (70.2%) |
No 45 (18.5%) 213 (82.5%) 2 (1.34-3.011)
Living near stagnant water Yes 100 (32.5%) 217 (68.5%) | | <0.001
No 34 (14.2%) 206 (85.8%) 2.8 (1.84.31) 2.6 (1.735-3.955)
Outdoor vector control Yes 52 (33.4%) 104 (66.6%) [ |
No 82 (20.4%) 319 (79.6%) 1.9 (1.3-2.9) 1.87 (1.160-2.94) 0.006
Indoor residual spray Yes 60 (32.9%) 122 (67%) [ |
No 74 (19.7%) 301 (80.3%) 2 (1.3-2.985) 1.9 (1.268-3.045) 0.001
ITN Yes 54 (35.1%) 100 (64.9%) | |
No 80 (19.9%) 323 (80.1%) 2.2 (1.45-3.3) 1.617 (1.023-2.55) 0.043
Previous history of plasmodium infection Yes 51 (31.1%) 111 (68.9%) 1.727 2.12 (1.36-3.31) 0.001
No 83 (21.1%) 312 (78.9%) | |
Residence Yes 113 302 113 (1.88-4.3)
No 21 121 |
Infection and Drug Resistance 2023:16 hetps: 6751
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Discussion

The prevalence of asymptomatic Plasmodium infection in the current study was 24.1% by both Giemsa-stained blood smear
microscopy and RDT (Carestart ™ Malaria Pf/Pv (HRP2/PLDH)). This finding is consistent with other studies in Nigeria
(22.4-22.7%)."*° On the other hand, the finding of the current study was higher compared to studies in Republic of Congo
(7%),>° Colombia (4.2%),>" Arba Minch, Ethiopia (9.1%),"" Bangladesh (2.3%)>* and Merti district, Ethiopia (3.6%)."* The
higher prevalence of asymptomatic parasitemia among pregnant women found in this study may be due to the fact that the
current investigation was conducted during a significant malaria transmission season and the study area of the present study is
one of the high malaria transmission areas in Ethiopia. In a high malaria transmission area, individuals frequently exposed to
malaria develop protective immunity that renders Plasmodium infection asymptomatic.'' In addition, all malaria areas,
including Ethiopia, are currently experiencing an increase in malaria cases and transmission.” On the other hand, our result
was lower compared to studies in Colombia (79%) and Venezuela (71.2%).*3* The discrepancy in results could be due to
differences in malaria control strategies, sample size, altitude and temperature.”

In the current study, the prevalence of P. vivax (54.5%) is higher than that of P, falciparum (45.5%). This may be due to the
relapsing behavior of the parasite, which makes the infected person a carrier for life, unless the patient takes primaquine, which is
not currently used in Ethiopia. On the other hand, resistance to Pvivax for Chloroquine may be emerging. In addition, the higher
prevalence of Pvivax than P Falciparum has been reported in other similar studies in Africa, including Ethiopia.'®°

Factors identified in the current study as being associated with asymptomatic Plasmodium infections (API) in the
study area included use of ITNs, indoor residual spraying, history of Plasmodium infection, and living near vector
breeding sites. Compared with pregnant women who used ITNs, those who did not use were 1.6 times more likely to
develop API. This finding is similar to reports from Nigeria?® and southern Ethiopia."’

In the current study, we observed some people using ITNs to temporarily store grain in the house. Educating pregnant
mothers about the importance of using ITNs is important in reducing malaria transmission.

Living near stagnant water is another factor significantly associated with the prevalence of asymptomatic Plasmodium
infection (API). Compared with pregnant women living far from vector breeding sites, those living close to them had
a 2.6 times higher risk of having APIL. Studies conducted in the Merti district'® and Arbaminch'' support this finding.

Another factor that was significantly associated with asymptomatic plasmodium infections was indoor residual spraying
(IRS). Compared to women who used an IRS in their home, pregnant women who did not use an IRS had twice the risk of
developing Plasmodium parasitemia. Finally, asymptomatic Plasmodium infection is highly correlated with a history of
Plasmodium parasitemia. Compared with women who had never had malaria, pregnant women with a history of Plasmodium
infection were twice as likely to develop API. This finding is consistent with a previous study conducted in Merti District where
there was a significant association between API and a history of malaria.'> This may be due to the relapsing behavior of
Plasmodium vivax and the recrudescence behavior of P. falciparum, where the parasite is likely to be present in the blood after
apparent cure.’

Asymptomatic Plasmodium infection is a major cause of anaemia in areas where malaria is endemic. The new findings also
show that maternal anaemia can be significantly worsened by Plasmodium infection in pregnant women. Pregnant women
with anaemia have been associated with asymptomatic Plasmodium infection in other studies from the Merti district'* and
India.'® In this study, 34.1% of all pregnant women had anaemia, which is higher than the percentages found in studies from
India (23%)'® and Merti district (28.0%)."* However, it is lower than that reported in Nigeria (38.85%). Of the pregnant
women who tested positive for Plasmodium species, 66.4% were anaemic. This finding is lower compared to a study in Merti
District (92.3%)."? The difference may be due to the different in sample sizes used. The current study examined approximately
557 pregnant women, which is larger than the 364 sample size used in the Merti District. Anemia may not depend on API
alone, as other causes such as malnutrition,3 8 Helminthiasis,3 ? and other variables may also have significant contributions,
although Plasmodium infection during pregnancy contributes more to anaemia.

Limitation of the Study
The current study is cross-sectional and cannot distinguish between cause and effect. We also omitted the PCR molecular
test for the Plasmodium parasite due to lack of resources.
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Conclusion

The prevalence of asymptomatic Plasmodium infection and anaemia during pregnancy is high in the study area. Living near
standing water, having a history of Plasmodium species infection, not using indoor residual spraying, and not using
insecticide-treated bed nets (AOR=1.62, 95% CI: 1.02-2.55) were all factors that were significantly associated with
asymptomatic Plasmodium infection. Regular screening, appropriate treatment of those who test positive, and management
of asymptomatic Plasmodium infection in the study area are needed. Further study should be done using highly sensitive and
specific test (molecular technique) to identify the exact prevalence of asymptomatic malaria in the study area.

Abbreviation

BHU, Bule Hora University; ART, Artemisinin-based Combination Therapy; OR, Odd ratio; SSA, Sub-Sahara African; WHO:
World Health Organization; ANC, Antenatal Care; EDTA, Ethylene Diamine Tetra Acetic Acid; RDT, Rapid Diagnostic Test;
ITN, Insecticide Treated Nets; LBW, Low Birth Weight; IRS, indoor residual spray; API, asymptomatic plasmodium infection.
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