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ABSTRACT 
 
Background: Malaria is a major public health problem in countries with limited resources. This 
morbid and fatal infection mainly affects vulnerable groups with weak immunity, such as children 
and pregnant women. In pregnant women, malaria leads to the occurrence of anaemia with the 
consequences of abortion, low birth weight (LBW) of the child and death of the baby. This study 
aimed to determine the Plasmodium falciparum (P. falciparum) infection and associated risk factors 
among pregnant women attending the Bafang district hospital (BDH). 
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Methods: A hospital based quantitative cross-sectional and descriptive study were conducted from 
May 30

th
, to June 24

th
, 2022 among 156 pregnant women attending the BDH, West Region of 

Cameroon. All pregnant women consented to participate in the study without any constraint. Blood 
samples were collected, thick film and stained blood smear examined for Plasmodium trophozoites 
and gametocytes respectively. Statistical analyses were performed using Epi Info v. 7 software with 
any p-value<0.05 considered statistically significant. 
Results: The age of the study participants ranged from 14 to 48 years old (mean age of 27.41 ± 
6.67 years). Of the 156 pregnant women tested, 25% (95% CI: 18.42%-32.55%) were infected with 
P. falciparum, infection was high in pregnant women aged < 30 years old (66.67%), in non-salaried 
(82.05%), in pregnant women in the second trimester of pregnancy (48.72%) with no difference 

statistically significant (p-value0.05). Furthermore, the use of mosquito nets (OR= 3.88, 95% CI: 
1.78-8.43, p-value=0.0003), taking intermittent preventive treatment (IPT) (OR= 2, 95, 95% CI: 
1.31-6.59, p-value=0.006) and the number of IPT doses (p-value=0.0006) were risk factors 
statistically associated with P. falciparum infection. 
Conclusion: This study revealed a high prevalence of P. falciparum among pregnant women 
attending BDH. The use of mosquito nets, the taking of IPT were the factors statistically associated 
with the infection. 
 

 
Keywords: P. falciparum; infection; risk factors; pregnant women; BDH. 
 

ABBREVIATIONS 
 

ANC : Antenatal care 
BDH : Bafang district hospital 
CI : Confidence interval 
IQR : Interquartile range 
IPT : Intermittent preventive treatment  
IPT-SP : Intermittent preventive treatment with 

sulfadoxine pyrimethamine 
LBW : Low birth weight 
LLIMN : Long lasting impregnated mosquito net 
OR : Odds ratio 
SSA : Sub Saharan African 
WHO : World Health Organization 
 

1. INTRODUCTION 
 

Malaria is the greatest widespread parasitic 
disease worldwide mainly in sub-Saharan African 
(SSA) such as Cameroon. The disease is caused 
by intracellular erythrocyte parasites of the genus 
Plasmodium and transmitted to human by the 
bite of female Anopheles mosquitoes [1].  Of 
note, there are five different human malaria 
species worldwide such as P. falciparum, P. 
vivax, P. malariae, P. knowlesi and P. ovale with 
P. falciparum as main species found in SSA [2]. 
Low and middle-income countries of Asia, 
Western pacific and SSA bear the brunt of the 
disease with high prevalence [1]. Of the 91 
countries recording malaria cases worldwide, 
around 80% of the total cases were from SSA 
countries [3]. An estimated about 229 million 
cases and 409,000 deaths worldwide in 2019 [4]. 
Malaria leads to the occurrence of anaemia 
which can have serious consequences in 
pregnant women, the foetus and the new-born 

[5]. This anaemia which could lead to hypoxia in 
the tissues, LBW with risk of neonatal death. 
Moreover, the anaemia could lead to a decrease 
in immunity, abortion, intrauterine growth 
retardation, premature delivery and increase the 
risk of death in the mother [5,6]. According to the 
WHO, about 11.6 million (34%) pregnancies 
exposed to malaria infection in the WHO African 
Region, which resulted in 900,000 to LBW, 
25,000 maternal deaths, and 100,000 neonatal 
deaths [7]. Confronted with this situation, the 
intermittent preventive treatment of malaria with 
sulfadoxine pyrimethamine (IPT-SP) in all 
pregnant women attending the antenatal care 
(ANC) for the first time, the use of the long-
lasting impregnated mosquito net (LLIMN) and 
the hygiene of the surroundings are 
recommended by WHO as preventive measure 
in endemic areas such as Cameroon [7].  
 
Despite all its prevention measures and the 
national malaria control program set up, the 
prevalence of malaria in Cameroon has been 
reported at 30.3% with more than one million 
cases and about 10,000 deaths recorded each 
year in health facilities [8]. Malaria is the first 
reason for consultation, the main cause of death 
among children and pregnant women in health 
facilities in Cameroon. According to the 2018 
world report, the WHO estimates 6,228,154 
cases and Cameroon is among the eleven SSA 
countries most affected by malaria [4]. Moreover, 
several studies have found high prevalence of 
malaria in pregnant women attending ANC in the 
North-West region in 2020 by Calvin et al., [9] 
and by Anchang et al. [10] in the South-West 
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region with 18.0% and 16.0% respectively. 
However, data on the characteristics of malaria 
in pregnancy are sparse, particularly in rural 
areas, and it is an obstacle for adequate control 
strategies planning and implementation. The aim 
of this study was to determine the P. falciparum 
infection and associated risk factors among 
pregnant women attending the BDH in the semi-
rural area West region of Cameroon.  
 

2. MATERIALS AND METHODS 
 

2.1 Study Population and Design 
 
We conducted a hospital based quantitative 
cross-sectional and descriptive study during one 
month (May to June) period among 156 pregnant 
women attending BDH, West Region of 
Cameroon. BDH is located in the town of Bafang, 
capital of haut Nkam division, West-Cameroon. 
Bafang is a cosmopolitan city with more than 62. 
800 inhabitants with agriculture and trade as 
activities. Data were collected using a standard 
questionnaire with dependent variable such as 
malaria infection status and independent variable 
such as age, matrimonial status, economic 
conditions, level of education, age of pregnancy, 
activity sector, taking of IPT, number of doses 
(IPT), use of the mosquito nets and stagnant 
water around the house. 
 

2.2 Blood Sample Collection and 
Laboratory Procedure 

 

The search for the plasmodial species was 
performed using a capillary blood. Pregnant 
women’s finger was cleaned with 70% ethyl 
alcohol and the side of fingertip was pricked with 
a sterile lancet. The first drop of blood which 
contains tissue fluids was wiped away. One μl 
and 2 μl of blood were used for preparation of 
thin and thick blood films, respectively. The 
prepared blood films were air dried and thin films 
were fixed with absolute methanol (95%). The 
smears were then stained by 10% giemsa stain 
during ten minutes and examined under light 
microscope following standard operating 
procedures. A negative result was reported after 
checking at least 50 oil immersion fields. Thick 
blood films were used for parasite detection and 
thin blood films were used for species 
identification. 
 

2.3 Statistical Analysis  
 

Data collected and laboratory results obtained 
were entered in a Microsoft Excel sheet v. 2016 

and analysed using Epi-Info v. 7. Statistical 
association between dependant and independent 
variables was performed using Chi-square and 
Fisher Exact test. P-values, generated by Epi-
Info v. 7 software were statistically significant if p-

value0.05. 
 

3. RESULTS 
 

3.1 Characteristics of Study Population  
 
This study involved consecutively 156 pregnant 
women consulting the BDH. The age of the 
participants ranged from 14 to 48 years old, with 
a mean age of 27.41 years (Standard Deviation ± 
6.67), and a median age of 28 years (IQR: 23-
32). The majority of participants, were under 30 
years old (64.10%), were single (40.38%), were 
self-employed (76.92%), had a secondary level 
(82.05%), were in the second trimester of 
pregnancy (41.03%) and 76.28% had a 
secondary sector of activity. 
 

3.2 Distribution of Associated Risk 
Factors among Study Population 

 

Regarding the associated risk factors, the 
majority of participants were not on intermittent 
preventive treatment (55.77%), 56.42% had no 
IPT dose, 73.08% did not use a mosquito net 
(Table 2). 
 

3.3 Distribution of P. falciparum 
Prevalence among Study Population  

 

Out of 156 pregnant women included in this 
study, 25% (n=39, 95%CI: 18.42-32.55) were 
infected (Fig. 2). 
 

3.4 Distribution of P. falciparum Infection 
among Study Population 

 

Table 3 shows a high prevalence of P. falciparum 

infection in pregnant women aged  30 years 
(66.67%) vs. 33.33% for those aged 30 and over 
(p-value=0.69). Regarding economic conditions, 
the prevalence of P. falciparum was four times 
higher in non-salaried pregnant women (82.05%) 
vs. 17.95% for employees (p-value=0.51). 
Pregnant women with a level of education 
(secondary) were more infected with 87.18%, 
followed by those with a higher level (10.26%), p-
value=0.71. In addition, participants in the first 
second trimester of pregnancy were more 
infected (48.72%) vs. 33.33% and 17.95% for 
those in the first and third trimester respectively 
(p-value=0.44). 
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Fig 1. Map showing the localisation of study site [11] 
 

Table 1. Characteristics of study population 
 

Variables Total (N=156) Percentage (%) 

Age (min-max: 14-48 years)   
˂ 30 years 100 64.10 
≥ 30 years 56 35.90 
Matrimonial status   
Single 63 40.38 
Cohabiting 44 28.21 
Divorced 2 1.28 
Married 47 30.13 
Economic conditions    
Salary 36 23.08 
No salary 120 76.92 
Level of education   
No formal education 2 1.28 
Primary 4 2.56 
Secondary 128 82.05 
Higher 22 14.10 
Age of pregnancy   
First trimester 54 34.62 
Second trimester 64 41.03 
Third trimester 38 24.36 
Activity sector   
Primary 13 8.33 
Secondary 119 76.28 
Tertiary 24 15.38 
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Table 2. Distribution of associated risk factors among study population 
 

Variables  Total (N=156) Percentage (%) 

Intermittent Preventive Treatment (IPT)   

No 87 55.77 
Yes 69 44.23 

Number of doses (IPT)   

No dose 88 56.42 
One dose 63 40.38 
Two doses 4 2.56 
Three doses 1 0.64 

Use of the mosquito net   

No 42 26.92 
Yes 114 73.08 

Stagnant water around the house   

No 98 62.82 
Yes 58 37.18 

%: Percentage 

 

 
 

Fig. 2. Prevalence of P. falciparum among study population 
 
 

3.5 Distribution of P. falciparum 
Infestation and Associated Risk 
Factors 

 
It appears from this distribution that pregnant 
women on intermittent preventive treatment (IPT) 
were less infected (25.64%) vs. 74.36% for those 
who did not take IPT (OR=2.95; 95% CI: 1.31-
6.59, p-value=0.006) (Table 4). P. falciparum 
infection varied significantly depending on the 
number of IPT doses, going from 76.92% for 
zero doses to 2.57% for those who took three 
doses (p-value=0.0001). Strangely, the 
infestation was slightly high among participants 
who used the mosquito net with 51.28% vs. 
48.72% for those who did not use (OR=3.88; 
95% CI: 1.78-8.43, p-value=0.0003) (Table 4).  

4. DISCUSSION 
 
In the current study, the prevalence of P. 
falciparum infection among pregnant women 
attending the BDH was 25% (95%CI: 18.42-
32.55). Compared with previous studies 
conducted in Cameroon, this result is higher than 
that reported in the South-West Region (16.0%) 
[10], in Ndop health district, North-West Region 
(19.3%) [12], and Sanaga-Maritime (22.9 %) [13]. 
Meanwhile, this finding is lower than that 
observed in Foumban Subdivision, West Region 
(39.4%) [14], in Manfe (53.4%) [15] and 
Mbakong Health Centre, North-West Region 
(29.30%) [16]. This difference may be due to the 
study period, the type of study, the sample size 
and the environmental conditions. In addition, 

25% 

75% 

  

Yes 

No 
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Table 3. Distribution of P. falciparum infection among study population 
 

Variables  P. falciparum Infection 

Total Yes No Khi-square p-value 

N=156 % n= 39 % n=117 % 

Age (min-max: 14-48 years)      
˂ 30 years 100 64.10 26 66.67 74 63.25 0.14 0.69 
≥ 30 years 56 35.90 13 33.33 43 36.75   
Marital status         
Single 63 40.38 13 33.33 50 42.74 1.97 0.58 
Cohabiting 44 28.21 13 33.33 31 26.50   
Divorced 2 1.28 0 0 2 1.71   
Married 47 30.13 13 33.33 34 29.05   
Economic conditions 
Salary 36 23.08 7 17.95 29 24.79 0.77 0.38 
No salary 120 76.92 32 82.05 88 75.21   
Level of education         
No formal education 2 1.28 0 0 2 1.71 1.38 0.71 
Primary 4 2.56 1 2.56 3 2.56   
Secondary 128 82.05 34 87.18 94 80.34   
Higher 22 14.10 4 10.26 18 15.38   
Age of pregnancy         
First trimester 54 34.61 13 33.33 41 35.04 1.65 0.44 
second trimester 64 41.03 19 48.72 45 38.46   
Third trimester 38 24.36 7 17.95 31 26.5   
Activity sector         
Primary 13 8.33 3 7.69 10 8.55 2.40 0.29 
Secondary 119 76.28 33 84.62 86 73.50   
Tertiary 24 15.38 3 7.69 21 17.95   

%: Percentage 
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Table 4. Distribution of P. falciparum infestation and associated risk factors 
 

Variables  P. Falciparum Infestation 

Total Yes No Khi-square p-value 

N=156 % n= 39 % n=117 % 

Intermittent Preventive Treatment (IPT)      
No 87 55.77 29 74.36 58 49.57 7.28 0.006 

Yes 69 44.23 10 25.64 59 50.43   
Number of doses (IPT)        
No dose 88 56.42 30 76.92 58 49.57 21.99 0.0001 
One dose 63 40.38 5 12.82 58 49.57   
Two doses 4 2.56 3 7.69 1 0.86   
Three doses 1 0.64 1 2.57 0 0   
Use of the mosquito net     
No 42 26.92 19 48.72 23 19.66 12.55 0.0003 

Yes 114 73.08 20 51.28 94 80.34   
Stagnant water around the house    
No 98 62.82 24 61.54 74 63.25 0.03 0.84 

Yes 58 37.18 15 38.46 43 36.75   
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this result could be justified by the geolocation of 
Cameroon, classified as a zone of high malaria 
endemicity [8].  
 
Regarding the prevalence of P. falciparum 
infection according to socio-demographic 
characteristics, the study revealed that none 
have been associated. These results are 
contrary than that observed by [10,17] who 
found that age, age of pregnancy, economic 
factors and marital status were associated with 
P. falciparum infection. This difference could be 
due to the small size of our sample. In this 
study, pregnant women in the first and second 
trimester of pregnancy were more infected than 
those in the third trimester. This result 
corroborates with studies conducted in the 
Republic of Ethiopia [17,18,19] who found that 
pregnant women in the first trimester of 
pregnancy had an increased risk of having 
malaria than women in the third trimester. 
 
The present study showed a statistically 
significant association between IPT and P. 
falciparum infection. Thus, women on IPT were 
less infected (OR= 2. 95; 95% CI: 1.31-6.59, p-
value=0.006) meaning that pregnant women who 
did not take IPT were three times more likely to 
be infected. In addition, the incomplete dose of 
IPT was found to be associated with the 
development of P. falciparum infection. Our 
results showed that the infection with P. 
falciparum decreased drastically according to the 
number of doses thus going from 76.92% in 
pregnant women without doses of IPT to 2.57% 
in pregnant women who were on their third dose 
of IPT (p-value=0.0001) meaning that IPT has a 
positive impact on reducing malaria in pregnant 
women. Similar results were reported in a clinical 
study that the prevalence of malaria in pregnant 
women was associated with non-use of Fansidar 
during pregnancy for IPT [20-23].  
 
Alarming fact, the use of the mosquito net was 
statistically associated with the infection but with 
a high prevalence among pregnant women who 
declared using the mosquito net, with 51.28% vs. 
48.72% for those who declared not using the 
mosquito net. In the first hand, this result could 
be justified by the type of study (cross-sectional 
study) and the statements given by the pregnant 
women during the study. Secondly, this result 
could be explained by the use of mosquito nets 
by these pregnant women. Of note, the most 
widely used interventions to prevent malaria in 
pregnancy are insecticide-treated bed nets, 
including long-lasting insecticide-treated bed nets 

(LLINs) and IPT in pregnancy. These 
interventions have shown a considerable 
reduction in morbidity and mortality due to 
malaria in children and pregnant women. 
Furthermore, these interventions were 
associated with a decrease in maternal 
parasitaemia and a reduction in maternal 
anaemia [24-28]. 
 

5. CONCLUSION 
 

Malaria remains a real public health problem in 
Cameroon despite the measures put in place to 
fight against the disease. Vulnerable population 
such as pregnant women and children are 
groups at risk. The present study reported a high 
prevalence of P. falciparum among pregnant 
women attending the BDH. This prevalence was 
high in pregnant women aged under 30 years 
old, in the self-employed, in those with a 
secondary education, in those in the second 
trimester of pregnancy and in those in the 
secondary sector, with no statistically significant 
difference. However, the risk factors statistically 
associated with the development of malaria 
during pregnancy were the administration of 
intermittent preventive treatment as methods of 
malaria prevention and the use of mosquito  
nets. 
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