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Background and Purpose: Malaria is one of the most deadly and life-threatening parasitic infections 
in the world. Pregnant women and their unborn children are among the most vulnerable people 
to malaria, which causes maternal anemia and parental mortality. This research was carried out to 
investigate the prevalence of malaria parasites in pregnant women attending the Antenatal Clinic, 
Gumel General Hospital, Jigawa State, Nigeria.

Materials and Methods: A total of 100 pregnant women were selected using simple random sampling 
and examined for malaria infection from July to September 2021. The study questionnaires were 
administered to the respondents whose blood samples were collected. The outcome variables for 
this research were malaria infection (assessed using rapid diagnostic tests) and pregnant women with 
any Plasmodium species. The independent variables include age, social status, number of deliveries, 
pregnancy trimester, malaria transmission modes, and control measures of the mosquitoes/malaria. 
The collected data were analyzed using descriptive statistics and the chi-square test. The differences 
and similarities between study parameters were presented in relevant tables.

Results: A total of 64 samples (64%) were infected with Plasmodium falciparum. The samples aged 
15-20 years demonstrated the highest prevalence of the infection (71.4%). Social status indicated 
that homemakers were more infected, with 66.3%. On the number of deliveries, those that 
delivered three times and above showed the highest prevalence of infection with 72.5%. Finally, 
those in the third trimester were the most infected, with 62.2%. 

Conclusion: The current study showed that malaria is prevalent in pregnant women in Gumel. The 
associated factor with malaria infection comprised forgoing insecticide-treated bed nets, inadequate 
environmental sanitation, and living near stagnant water. Therefore, the future mothers should be 
motivated to participate early in focused antenatal care services to protect themselves from the possible 
harm of malaria. However, enlightenment on the devastating effects of malaria and preventive and control 
measures should target all women, especially at social and religious congregations, even before marriage.
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1. Introduction 

n 1880, French physician Alphonse Laveran 
discovered malaria parasites in the blood 
of malaria patients. Then, the Italian ma-
lariologists (Giovanni Battista Grassi and 
his co-researchers) proved in 1898 that 

malaria in humans was spread by an insect mosquito 
of the order Diptera and family Culicidae, in this case 
Anophelines [1]. 

 Malaria is one of the lethal parasitic diseases affect-
ing people all over the world, particularly in tropical 
and subtropical regions [2]. The disease is caused by 
the injection of parasitic protozoan of the genus Plas-
modium by mosquitoes bites [3, 4]. Plasmodium falci-
parum, P. malariae, P. ovale, and P. vivax are the four 
major species of Plasmodium genus found in the African 
continent, particularly in the sub-Saharan area [5-8], P. 
knowlesi is also known to inflict humans [9]. The highest 
percentage of malaria infections in sub-Saharan Africa 
are caused by P. falciparum [10]. According to some 
studies, malaria deaths declined steadily from 897000 
in 2000 to 577000 in 2015 and to 568000 in 2019 [11-
13]. The malaria mortality rate halved from 2000 to 
2015, from 30.1 per 100000 population at risk to 15.0 
per 100000. The statistics continued to decline, reach-
ing 14.0 per 100000 in 2019. In 2020, the mortality rate 
increased to about 15.1 per 100000 population at risk 
before decreasing slightly to 14.8 in 2021. 

Nigeria is among the four countries that accounted for 
over half of all malaria deaths worldwide, with 31.3%. 
In addition, the rate of exposure to malaria infection in 
pregnant women was found to be highest in Africa, par-
ticularly Central Africa and the West African sub-region, 
with 35% each, followed by East and Southern Africa 
with 20%. Nearly 39% of these estimates were in the 
Democratic Republic of the Congo and Nigeria [14].

In pregnant women, placental malaria is a common 
complication of malaria in pregnancy, especially in en-
demic areas. The condition refers to the placental se-
questration of P. falciparum-infected erythrocytes that 
accumulate in the intervillous space, resulting in patho-
logical alteration. Accordingly, serious health problems 
arise for the mother and especially her baby, which in-
clude low birth weight, preterm delivery, intrauterine 
growth retardation, fetal anemia, congenital malaria, 
and fetal mortality [15-17]. In many parts of Nigeria, 
malaria patients look normal without showing any signs 
or symptoms and remain reservoir hosts of infections. 
The parasitic protozoa, Plasmodium species, enter the 

bloodstream in the human host through the bite of an 
infected female Anopheles mosquito. The Plasmodium 
passes through two separate lifecycles, one in the hu-
man or vertebrate hosts and the other in the insect 
ectoparasite, the female Anopheles mosquito [14]. In 
Northern Nigeria, pregnant women and their unborn 
children are also vulnerable to malaria, which serves as 
the primary cause of mortality, where children are dy-
ing every 30 seconds from malaria [18]. Many malaria 
preventive and control measures have been developed 
to protect pregnant women and their unborn children 
in malaria-endemic countries due to their reduced im-
munity and higher susceptibility [19]. 

The World Health Organization (WHO) has recom-
mended that the appropriate use of insecticide-treated 
nets (ITNs) is one of the key components of malaria pre-
vention and controls [9]. This net reduces direct human 
contact with mosquitoes, especially at night and during 
sleeping, significantly reducing the incidence and preva-
lence of malaria and its adverse effects during preg-
nancy, particularly in areas where malaria transmission 
is high [20].

Furthermore, preventive treatment of malaria during 
pregnancy is another critical intervention for preventing 
and controlling malaria. This therapy consists of an com-
plete therapeutic course of antimalarial medicine given 
to pregnant women at routine antenatal visits, whether 
or not they are infected with malaria [21, 22]. Indoor 
residual spraying that involves well-coordinated, timely 
spraying of the interior walls of homes with appropriate 
insecticides can suppress and kill mosquitoes. Artemis-
inin-based combination therapy has become the stan-
dard treatment of uncomplicated malaria [23, 24]. Prior 
to prescription and treatment, quick and appropriate 
confirmation of malaria parasites through microscopic 
exam or rapid diagnostic test (RDT) is recommended for 
all suspected malaria patients. Microscopic examination 
has been long recommended for malaria diagnosis, but 
the lack of well-trained personnel, adequate reagents, 
and standard equipment limits its application to many 
people in malaria-endemic areas [25].  

 Jigawa State is one of the 36 states in Nigeria with es-
tablished malaria transmission. Fortunately, the govern-
ment has begun to minimize and wipe out malaria to 
an insignificant level through different malaria control 
projects and interventions [26]. Gumel is among the five 
emirates in the state and is a fast-growing city with its 
fair share of the burden of malaria. Therefore, it is nec-
essary to determine the incidence of malaria among the 
population, especially children and pregnant women, to 

I
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ascertain the success or failure of the ongoing control 
programs. The present research was designed to deter-
mine the prevalence and effects of malaria infections 
among pregnant women attending the Antenatal Clinic, 
General Gumel Hospital. This study aims to provide in-
formation on the prevalence of malaria and associated 
risk factors in Gumel City and the greater Jigawa State.

2. Materials and Methods

Description of the study area

We conducted a cross-sectional study from July to 
September 2021 in the Antenatal Clinic, Gumel, Gen-
eral Hospital, Jigawa State. This state is in the northwest 
part of Nigeria, with 27 local governments. The state 
shares borders with Katsina and Kano from the West, 
Yobe State from the northeast, and Bauchi State from 
the east. It also shares an international border with 
the Niger Republic from the north. The state has two 
seasons: Dry season from October to May and a rainy 
season from June to September with a high tempera-
ture of about 420°C. However, it experiences low tem-
perature of about 100°C during the rainy season [27]. 
Gumel local government is one of the 27 local govern-
ments in Jigawa State. Gumel is between latitude 120 
37’ 51” north and longitude 90 23’ 36” east. Gumel City 
is about 148 km away from the state capital, Dutse. The 
Maigatari local government boards the city to the north 
and southeast with the Gagarawa local government and 
southwest with the Sule Tankarkar local government. 
According to the 2006 population census, Gumel has a 
total population of 106371, which increased to 182900 
in 2022 [28, 29].

Study questionnaires

 The interviewer administered a semi-structured ques-
tionnaire. A medical entomologist and health educa-
tor validated all questionnaire items by collecting data 
from 100 respondents (pregnant women) along with 
their blood samples. Those who cannot read and write, 
answered the questions verbally. Before sample collec-
tion, consent was obtained from the respondents and 
their husbands. The questionnaire contains data about 
the age, social status, number of deliveries, modes of 
malaria transmission, and control measures of the mos-
quitoes/malaria. The prepared slides were then labeled 
in accordance with the number of the questionnaire.

Sampling method and sample size determination

The sample size was determined using a single propor-
tion formula considering a 50% prevalence of malaria 
among pregnant women, a 95% CI, a 5% margin of error, 
and a design effect 2. To compensate for the dropout, 
10% was added to the determined sample size. Finally, 
finite population correction was done to adjust the final 
sample size, which gave a sample size of 100. A multi-
stage sampling technique was used to select the de-
termined sample size using a simple random sampling 
technique.

Inclusion and exclusion criteria

Inclusion criteria comprised all pregnant women refer-
ring to the Antenatal Clinic on the scheduled day and 
agreed to participate. Exclusion criteria comprised all 
pregnant women who had taken antimalarial drugs in 
the last four weeks before the study period.

Laboratory method

 One milliliter of peripheral blood sample was collect-
ed through vein puncture from each pregnant woman 
at the hematology laboratory, General Hospital Gumel, 
by three medical laboratory experts for parasitological 
detection of Plasmodium. Two drops of blood sample 
were spread over a diameter of 15 mm on the grease-
free, clean glass slides, to prepare a thick blood film. 
The prepared slides were made in duplicates for each 
blood sample, labeled accordingly, and allowed to dry 
for about 48 hours. Then, it was stained with Giemsa 
at pH 7.2 for about an hour. Two medical laboratory 
experts carried out the microscopic evaluation of the 
stained slides, and discrepancies between them were 
resolved by re-examining them before the final results 
were determined. A slide was considered negative 
when 100 high-power fields were examined under the 
oil immersion objective. Taking the number of leuco-
cytes per microliter of blood as 6000, parasite density 
was expressed as parasite count×6000 divided by the 
number of leucocytes counted [9].

Data analysis

Data were analyzed using descriptive statistics and the 
chi-square (χ2) test. The differences and similarities be-
tween parameters are presented in relevant tables.
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3. Results

 A total of 100 blood samples were examined in preg-
nant women in Gumel from July to September 2021. Of 
the samples analyzed, 64 were positive, and only one 
type of species, P. falciparum, was identified. The ob-
tained results were tabulated as follows. 

Table 1 indicates that the age range of 15-20 has the 
highest percentage: Out of 56 samples examined, 40 
(71.4%) were positive. Whereas the age group 31-35 
has the lowest rate: Out of 7 samples examined, only 3 
(42.8%) were positive.

The distribution of malaria infection by social status, as 
shown in Table 2, indicated that homemakers have the 
highest infection rate; out of 95 samples examined, 63 
were positive, representing 66.3%. In contrast, traders 
and students have the lowest percentage (0%) out of 1 
examined sample.

Table 3 reveals that those who delivered three times 
and above have the highest prevalence of infection with 

72.5%. However, low infection rate (43.8%) was ob-
served among those delivered once.

Table 4 indicates that the infection was higher among 
pregnant women in the third trimester (67.2%), with 
those in the first trimester having shown the lowest 
percentage (50%).

4. Discussion

 Malaria has remained one of the most devastating pub-
lic illnesses among pregnant women in Gumel. About 
64% of the samples examined were positive for malaria, 
a high figure, which could have been due to the breed-
ing period, suitable climate, and a high transmission 
season of the vectors (mosquitoes) at the time in which 
the research was conducted [18].

As revealed in Table 1, the highest prevalence (71.4%) 
of infection was found in the age range 15-20, and this 
could be because the immunity of these individuals is 
not fully developed. This finding agrees with the results 
of some studies [30] that reported that individuals aged 
10-19 have the highest percentage (45.7%). Moreover, 

Table 1. Age distribution percentage (n=100)

Age (y) Number Examined
No. (%)

+Ve -Ve

15-20 56 40(71.4) 16(28.6)

21-25 17 11(64.7) 06(35.3)

26-30 20 10(50.0) 10(50.0)

31-35 7 3(42.8) 4(57.1)

Total 100 64 36

+Ve: Number of positive malaria parasites.
Table 2. The distribution of infection by social status (n=100)

Occupation Number Examined
No. (%)

+Ve -Ve

Civil servants 3 01(33.3) 2(66.7)

Traders 1 0 1(100)

Housewives 95 63(66.3) 32(33.7)

Students 1 0 1(100)

Total 100 64 36

+Ve: Number of positive malaria parasites.

Ado B, et al. Prevalence of Malaria Parasites in Pregnant Women. Iran J Health Sci. 2023; 11(4):229-238.

https://jhs.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en


Autumn 2023, Vol 11, Issue 4

233

the age group of 31-35 has the lowest rate, indicating 
that, out of 7 samples examined, only 3 (42.8%) were 
positive. This finding is also in line with the finding of 
some studies [30] that the individuals of the age group 
of 30-39 have the lowest percentage of (34.1%). Prob-
ably, they are the most active and their behavior pattern 
may expose them to frequent mosquito bites.

Table 2 indicates that homemakers are the most in-
fected. This result may be because homemakers are not 
mobile (they are mostly at home), and most of them 
(the respondents in this research) were from villages; 
they do not know how to control and eliminate the 
breeding sites of the mosquitoes that, their houses have 
not been sanitized with poor or no drainage system. 
While traders and students have the lowest percent-
age. These low figures obtained above could be due to 
the low exposure of the vector among these individuals 
due to clean surroundings at their workplaces, offices, 
and classes with good drainage systems. Their houses 
may also be well cleaned, and they are literate, which 
reduces the infection rate among them. According to 
some studies [30], health workers have the highest 
percentage (100%), while craft women have the lowest 
percentage (34%) out of the samples examined.

As revealed in Table 3, those who delivered three times 
and more have the highest prevalence rate of infection 
(72.5%). This outcome could be a result of their body’s 
immune system being less active to prevent them from 
malaria, and they belonged to the age group of 20-30; 
lack or little knowledge of malaria control and preven-
tive measures is another factor that made the transmis-
sion of malaria among these individuals. This result is in 
accordance with the findings of some studies [31]. How-
ever, a low infection rate was observed among those 
delivered one time; this low infection could be because 
these individuals may not have exposed themselves to 
the mosquitoes.

 The result based on trimesters, as shown in Table 
4, indicates that the infection rate was higher among 
pregnant women in the third trimester, with 67.2%. 
This finding contradicts some studies [30] showing that 
pregnant women in the first trimester have the high-
est percentage (43.5%). This research also showed that 
those in the first trimester have shown the lowest rate 
(50%); this is also contrary to the findings of some stud-
ies [30], which showed that those in the second trimes-
ter have the lowest percentage (32.5%).

Table 3. Percentage of malaria based on number of deliveries (n=100)

Number of Deliveries Number Examined
No. (%)

+Ve -Ve

Never 27 17(63.0)  10(37.0)

One 16 7(43.8)  9(56.2)

Two 6 3(50.0) 3(50.0)

Three and above 51 37(72.5)  14(27.5)

Total 100 64  36

+Ve: Number of positive malaria parasites.

Table 4. Trimes for distribution of the infection (n=100)

Trimester (Months) Number Examined
No. (%)

+Ve -Ve

1st (0-3) 8 4(50.0) 4(50.0)

2nd (3-6) 31 19(61.3) 12(38.7)

3rd (6-9) 61 41(67.2) 20(32.8)

Total 100 64 36

+Ve: Number of positive malaria parasites.
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Various findings by different research institutes, such 
as WHO, United Nations International Children Emer-
gency Fund (UNICEF), Roll Back Malaria (RBM) pointed 
out that malaria is generally caused by the protozoan 
parasite (Plasmodium species). However, the result of 
this research shows that the causative agent of malaria 
perceived by some respondents was mosquitoes, with 
22% by nature, with 31%. Some also believed that ma-
laria is caused by pregnancy (40%), whereas some re-
spondents (7%) did not know how they were affected 
by malaria (Figure 1). As observed above, most patients 
sampled in this study did not know what causes ma-
laria; this could be attributed to the fact that most pa-
tients sampled had not even attended primary schools 
and were mostly from rural areas [3, 32]. Those who 
perceived malaria as caused by mosquitoes had little 
awareness of malaria and were mainly from the Gumel 
metropolis. 

The clinical features of acute malaria are highly vari-
able depending upon the host’s immunity level. Several 
types of drugs, such as quinine, mefloquine, halofan-
trine, ferroquine, primaquine, and pyrimethamine treat 
malaria [33]. Of the samples examined, 70% were from 
rural areas (Figure 2), and the remaining were from 
urban areas (Gumel metropolis). Most patients inter-
viewed usually treat malaria through self-treatment. 
About 37% used Cafenol, 41% did not take any drug due 
to poverty and illiteracy, and 11% used plant materials 
to treat malaria. Only 9% of those interviewed go to the 
hospital for treatment with Artemisinin whenever they 
fall sick (Figure 3). 

Water bodies negatively affect our localities, especially 
during the rainy season, stimulating mosquito breeding. 
It also increases mosquitoes’ survival and reproduction 
as they always need water bodies and moist environ-
ments [10]. Of the samples examined, 53% have water 
bodies in their areas; this made the malaria prevalence 
rate high among them. Also, 47% have no water bod-
ies (Figure 4); this made malaria’s prevalence very low 
among them. The study also shows that 21% of the re-
spondents carried out environmental sanitation weekly 
and 16% monthly to reduce the mosquito population 
and to prevent themselves from being infected. In ad-
dition, 63% do not carry out environmental sanitation 
(Figure 5), which causes a high infection rate due to 
interaction with mosquitoes, the vector that can cause 
malaria. Out of 100 respondents, 69% use mosquito 
coils because they do not cost much [34]. This find-
ing aligns with the results of some studies [35]. About 
18% use mosquito nets to prevent mosquito bites, and 
10% use insecticides (Figure 6). The use of insecticides 

and impregnated bed nets prevents malaria, which the 
WHO special program for training and research (TDR) 
has supported since most anopheles feed at night. An-
other way of preventing malaria is by spraying a residual 
insecticide at a recommended dosage and frequency to 
kill the (female) Anopheles mosquito [36]. Only 3% (Fig-
ure 6) did not protect themselves from being bitten by 
mosquitoes; this could be due to poverty, illiteracy, or a 
well-developed body immune system.

The global technical strategy for malaria 2016–2030 is 
grounded on five principles. The first is universal access 
to malaria prevention, diagnosis, and treatment. The 
program’s administrative transition from the National 
Service of Vector-borne Diseases to the Ministry of Pub-
lic Health is perceived to have weakened the diagnosis 
network. Likewise, there is a shortage of antimalarial 
medication at the primary level of care, low adherence, 
poor-quality drugs, drug resistance, and a shortfall of 
general knowledge on the disease among the health-
care staff, as many physicians are not aware of the cor-
rect first-line treatment for malaria by P. falciparum and 
P. vivax. However, it is evidently confirmed that reaching 
the area with health care services is difficult due to its 
geographical layout, which is one of the critical challeng-
es faced in improving malaria diagnosis and treatment 
in endemic areas. Similarly, the main barrier was a lack 
of qualified and adequate personnel and microscopy 
posts [35, 37-39].

 5. Conclusion

The area’s available preventive and control measures 
should be identified, reassessed, and evaluated. Also, 
emphasis should be paid on frequent and adequate en-
vironmental sanitization to eliminate the breeding sites, 
and sensitization on the proper use of impregnated 
treated nets should be maintained. Pregnant women 
should be motivated to attend and participate early in 
focused antenatal care services to mitigate or eradicate 
the possible liable harm of malaria infections during 
pregnancy. However, enlightenment on the devastating 
effects of malaria and preventive and control measures 
during pregnancy should target young women before 
marriage, especially at schools, markets, mosques, 
churches, and other religious and social congregations.

Study limitations

The limitation of this research was a small sample size, 
suggesting that more studies with larger sample sizes be 
conducted in the future.
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