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Abstract
BACKGROUND: Malaria in pregnancy contributes to feto-maternal morbidity and mortality even in asymptomatic 
forms of the disease especially in malaria endemic regions such as Nigeria.

AIM: The study aims to determine the rate of asymptomatic malaria parasitemia and placental parasitization among 
the rural and urban pregnant women and its feto-maternal effects in Cross River State, Nigeria.

METHODOLOGY: This was a prospective study of 440 pregnant women in rural and urban settings. Participants 
completed structured questionnaire and also have their blood samples and placentas examined for presence of 
malaria parasites by microscopy and histology, respectively. Maternal hemoglobin concentration, birth weight, 
neonatal length, Apgar score, and other anthropometric measurements were obtained to assess feto-maternal 
effects of asymptomatic malaria parasitemia and placental parasitization in pregnancy. Data were analyzed using 
SPSS version 21.0, and level of significance was set as 0.05.

RESULTS: The prevalence of asymptomatic malaria parasitemia was 40.2% while malaria placental parasitization 
was 70.2%. Based on residential status, 49.5% of rural residents had malaria parasitemia which is significantly higher 
than their urban resident counterparts 30.9% (p = 0.000). The prevalence of placental parasitization was significantly 
higher among rural residents 80.9% than their urban resident counterparts 59.5% (p = 0.000). Concerning obstetric 
outcome of patients with positive malaria placental parasitization, preterm delivery, low 5th min Apgar score (<7), 
low birth weight (<2.5 kg), and low neonatal length were significantly higher in pregnancy with positive placental 
parasitization than in women with negative placental malaria parasitization. Furthermore, preterm delivery, anemia, 
low 5th min Apgar score (<7), and low birth weight (<2.5 kg) were significantly higher in pregnancy with positive 
malaria parasitemia than women with negative malaria parasitemia.

CONCLUSION: Asymptomatic malaria parasitemia (40.2%) and malaria placental parasitization (70.2%) in this 
study were high and contributes to poor obstetric outcomes mostly in the rural areas. Rural pregnant women have 
the highest burden than the urban women. Promotion of the use of insecticide treated nets, intermittent preventive 
treatment during pregnancy and other malaria preventive measures are necessary especially in rural areas where 
malaria burden is highest.
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Introduction

Malaria is a key contributor to maternal 
morbidity and mortality especially in sub-Saharan Africa 
where the disease is endemic and one of the areas of 
focus of the just concluded millennium development 
goal [1]. Despite long-term global, regional and national 
efforts, an estimated 1–2 million die annually, mostly 
in sub-Saharan Africa with over one-tenth of maternal 
deaths in the region caused by malaria in pregnancy 
which is highly preventable [2]. Furthermore, infants 
born to mothers who had malaria during pregnancy 
have increased risk of morbidity and mortality such 
as impaired neurodevelopment, premature births, 
low birth weight, anemia, and subsequent congenital 
malaria [3], [4], [5]. Some long-term complications that 
may occur or persist even several years after maternal 
infection include increased risk of high infant blood 

pressure that may continue in adulthood and adverse 
effects on childhood neurodevelopment [5], [6].

Unfortunately, some of the predisposing 
factors such as the hot and humid equatorial climate 
that supports breeding of mosquito vectors are quite 
non-modifiable [7]. Some other predisposing factors are 
man-made, including poor environmental conditions 
and climate change, which may be associated with anti-
malarial drug resistance [4]. However, a key modifiable 
factor that may be responsible for high prevalence of 
malaria in pregnancy in sub-Saharan African region 
are poor maternal health care access and compliance 
with preventive measures such as good drainage and 
environmental sanitation [8]. Malaria vector control 
especially in equatorial sub-Saharan Africa has been 
quite difficult perhaps due to relative favorability of the 
humid climatic conditions to breeding [7]. Furthermore, 
changing climatic conditions over the decades may have 
contributed to increasing resistance of Plasmodium 
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parasites to available antimalarial medications [9]. 
These challenges have left most malaria endemic 
settings with the cost-effective option of improving 
maternal health access for malaria prevention through 
prophylaxis and treatment [10].

One of the areas of reassessment is a 
better understanding of the pattern of occurrence 
of malaria parasite infection of blood and placenta 
as a reflection of vector exposure, as well as access 
and response to available prevention and treatment 
measures [11], [12]. Unfortunately, in the rain forest 
of the south-south region of Nigeria, where malaria is 
highly endemic, there is paucity of literature on pattern 
of “hidden” but harmful malaria parasite infection that 
may be detectable as placental malaria [11]. This study 
seeks to investigate this pattern through comparison of 
blood and placental infection. Improved understanding of 
pattern of asymptomatic malaria infection may be useful 
for improvement in the quality of prophylaxis, as well as 
individual and group counseling on malaria prevention 
provided during antenatal clinic visits. This study may 
also contribute to improvement in understanding of 
the socio-demographic, obstetric and other risk factors 
that may be associated with malaria infection despite 
prophylaxis, especially in endemic settings.

Methodology

Study area

This prospective study was carried out among 
pregnant women in University of Calabar Teaching 
Hospital (UCTH) Calabar (urban study site) and General 
Hospital Akamkpa (rural study site) both in southern 
senatorial district in Cross River State, Nigeria. The 
urban study site (Calabar) is the capital city of Cross 
River state in South-South Nigeria. It is a rainforest 
region with high annual rainfall and humidity [13]. 
There is poor and inadequate drainage of waste water, 
and common presence of surrounding bushes, with 
resultant high prevalence of breeding spots for the 
mosquito vectors. In the suburbs, there is substandard 
overcrowded housing, with little or no protection from 
mosquito vectors. The rural study site (Akamkpa) is 
also a rainforest region with high annual rainfall and 
humidity. The residents are mostly peasant farmers and 
is the largest local government area in the state, with a 
densely forest areas.

Study population

The study population consists of pregnant 
women admitted to the labor ward in UCTH, Calabar, 
and labor ward in General hospital, Akamkpa in Cross 
River State.

Inclusion criteria

Pregnant women with asymptomatic malaria 
during pregnancy and admitted to the labor ward for 
delivery in both health facilities were included in the 
study.

Exclusion criteria

Pregnant women with multiple gestation, HIV 
infection, clinical symptom of malaria in pregnancy and 
sickle cell disease, were excluded from the study.

Sampling for urban and rural study sites

A total of 220 samples of parturients were 
collected in urban site in UCTH. Systematic random 
sampling method was used to select parturients from 
the labor ward in UCTH. Sampling interval of three (3) 
was used based on estimated sample size and expected 
number of clients from previous records. A total of about 
10 samples were taken weekly for the 22 weeks until 
the estimated sample size 220 in urban study site were 
attained. The parities of the samples in the urban site 
were recruited to match the parities of the samples in 
rural areas to reduce the effect of parities on malaria 
placental parasitization and parasitemia.

Furthermore, total of 220 samples of parturients 
were collected in rural site in Akamkpa general hospital. 
A total of about 10 samples were taken weekly for 
22 weeks until the estimated sample size of 220 
subjects in rural study site were attained.

Neonatal outcome measures that were 
assessed include birth weight, neonatal length and 
occipito-frontal circumference. Birth weights of the 
newborn were measured using a standard and validated 
neonatal weighing scale. Newborn with weight <2500 
grammes was considered low birth weight. Infantometer 
was used to measure neonatal length from the crown to 
the heel. A flexible but non-stretchable tape was used to 
measure the occipito-frontal diameter.

Study protocol

Ethical clearance was obtained from the UCTH 
research ethics committee, as well as written informed 
consent obtained from subjects, before commencement 
of data collection. Interviewer assisted administration 
of structured questionnaire was used to obtain socio-
demographic data and obstetric history. Thereafter, 
4mls of maternal venous blood samples was obtained 
from subjects using labeled EDTA tubes. These 
samples were sent immediately to UCTH microbiology 
laboratory for independent estimation of hemoglobin 
and malaria parasite concentrations by thick and thin 
film. All the placental tissue samples were obtained by 
making a wedge-shaped 2 cm × 2 cm × 2 cm incision on 
the maternal side, fixed in 10% neutral buffered formalin 
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and sent immediately to the hospital histopathology 
laboratory for assessment of parasitization by the 
histopathologists. Parasitization of placental tissue 
was classified as active, active-on-past (chronic), 
and past infections. Active infection is when parasites 
are present in the intervilleous space with or without 
pigment in the intervilleous monocytes. Chronic (active-
on-past) infection is when the parasite are present in 
the intervilleous space along with pigments as deposits 
or in macrophages with fibrin while past infection is 
when pigment is presence in the absence of parasites. 
Active and chronic infections were used in this study as 
presence of plasmodium parasite in the placenta while 
past infection signified absence of parasites.

Determination of malaria parasite density was 
done using separately labeled thick and thin film blood 
smears prepared from samples obtained from maternal 
venous blood. The thick films were used to identify the 
presence of asexual stages of Plasmodium parasites. 
Parasite density or degree of infection was considered 
negative if no parasite is seen. Estimating the parasite 
number/µl of blood was done by counting parasites 
against white cells by selecting the part of the thick 
film where the white cells are evenly distributed and 
the parasites are well stained using the oil immersion. 
Number of parasite per µl of blood = white blood cells 
(WBC) count× parasite count against 100 WBC/100 [14].

Results

During the 6 months study period from 
1st August, 2018 to 31st January, 2019, there were 
a total of 1346 deliveries in urban site (UCTH) and 
782 deliveries over the study period in the rural site. 
The mean age of the participants in the study was 
28.45 ± 3.06 years. The mean age in the urban site 
was 29.71 ± 4.11 years and the rural site was 26.8 ± 
3.43. The mean maternal hemoglobin concentration 
was 11.1 g/dl ± 2.43.

Malaria parasitemia was most common among 
women of age group of 30–39 years 97 (54.8%) and 
nulliparous women 76 (42.9%). However, only parity 
was significantly associated with malaria parasitemia in 
urban and rural area (χ2 = 14.35; p = 0.006) (Table 1). For 
placental parasitization, higher prevalences were noted 
among the age group of 20–29 years, 159 (51.5%) and 
para 0, 108 (35.0%). However, age, parity and booking 
status were not significantly associated with risk of 
malaria placental parasitization in urban and rural areas.

Prevalence of malaria parasitemia and 
placenta parasitization among pregnant women

Out of 440 participants, 177 (40.2%) were 
positive for malaria parasitemia while 309 (70.2%) were 

positive for placenta parasitization. Based on residential 
status, 109 (49.5%) rural residents had higher malaria 
parasitemia than their urban resident counterparts 
68 (30.9%) and the difference was statistically 
significant (p = 0.000) (Figure 1). The prevalence of 
placenta parasitization was found to be higher among 
rural residents178 (80.9%) than their urban resident 
counterparts 131 (59.5%) and the difference was 
statistically significant (p = 0.000) (Figure 2).
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Figure 1: Prevalence of malaria parasitemia among pregnant women 
based on residential status

Preterm delivery was higher among pregnant 
women with positive placental parasitization (12.3%) 
than pregnant women with negative placental 
parasitization (5.3%) and the difference was statistically 
significant (χ2 = 4.85; p = 0.028) (Table 2). Preterm 
delivery among women with positive placental malaria 
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Figure 2: Prevalence of placental parasitization among pregnant 
women based on residential status
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parasitization was higher in urban area (13.0%) than 
the rural area (11.8%) although, the difference was not 
statistically significant (χ2 = 0.10; p = 0.755). Low 5th min 
Apgar score (<7), low birth weight (<2.5 kg) and low 
neonatal length were significantly higher in pregnancy 
with positive placental parasitization than in women 
with negative placental malaria parasitization. Anemia 
was significantly higher in rural women with positive 
placental malaria parasitization (29.8%) than urban 
women with positive placental malaria parasitization 
(12.2%) (χ2 = 13.42; p = 0.000). Low 5th min Apgar score 
was significantly higher in rural women with positive 
placental malaria parasitization (23.0%) than urban 
women with positive placental malaria parasitization 
(7.6%) (χ2 = 12.99; p = 0.000).

Obstetric outcome of patients with positive 
and negative malaria parasitemia

Preterm delivery was higher among pregnant 
women with positive malaria parasitemia (22.6%) than 
pregnant women with negative malaria parasitemia 

(1.9%) and the difference was statistically significant 
(χ2 = 49.36; p = 0.000) (Table 3). Anemia, low 5th min 
Apgar score (<7), low birth weight (<2.5 kg) and low 
occipitofrontal circumference were significantly higher 
in pregnancy with positive malaria parasitemia than 
women with negative malaria parasitemia. Anemia was 
significantly higher in rural women with positive malaria 
parasitemia (47.7%) than urban women with positive 
malaria parasitemia (32.4%) (χ2 = 4.06; p = 0.044). 
Low birth weight was also, significantly higher in rural 
women with positive malaria parasitemia (27.5%) 
than urban women with positive malaria parasitemia 
(16.2%) (χ2 = 4.44; p = 0.035).

Discussion

The prevalence of asymptomatic malaria 
parasitemia among pregnant women in the current study 
is 40.2%. This percentage is similar to 41.6% reported in 

Table 1: Socio‑demographic characteristics of the respondents and rate of malaria parasitemia and placental parasitization
Variables Frequency (percentage)

Malaria parasite in blood Placental parasitization
Urban Rural Total χ2 (p-value) Urban Rural Total χ2 (p-value)

Age ( years)
15–19 2 (2.9) 6 (5.5) 8 (4.5) 7 (5.3) 5 (2.8) 12 (3.9)
20–29 21 (30.9) 43 (39.5) 64 (36.2) 61 (46.6) 98 (50.6) 159 (51.5) 3.29 (0.348)
30–39 41 (60.3) 56 (51.4) 97 (54.8) 2.52 (0.471) 57 (43.5) 70 (39.3) 127 (41.1)
40–49 4 (5.9) 4 (3.7) 8 (4.5) 6 (4.6) 5 (1.6) 11 (3.5)

Parity
0
1

28 (41.2)
20 (29.4)

48 (44.0)
41 (37.6)

76 (42.9)
61 (34.5)

48 (36.6)
41 (31.3)

60 (33.7)
59 (33.2)

108 (35.0)
100 (32.4)

2 3 (4.4) 9 (8.3) 12 (6.8) 14.35 (0.006)* 28 (21.4) 37 (20.8) 65 (21.0) 1.33 (0.856)
3 13 (19.1) 3 (2.8) 16 (9.0) 12 (9.2) 18 (10.1) 30 (9.7)
≥ 4 4 (5.9) 8 (7.3) 12 (6.8) 2 (1.5) 4 (2.2) 6 (1.9)

Educational status
No formal education 5 (7.4) 16 (14.7) 21 (11.8) 14 (10.7) 22 (12.4) 36 (11.6)
Primary 18 (26.5) 28 (25.7) 46 (26.0) 2.41 (0.490) 40 (30.5) 42 (23.6) 82 (26.5) 6.22 (0.101)
Secondary 31 (45.6) 42 (38.5) 73 (41.2) 62 (47.3) 76 (42.7) 138 (44.7)
Tertiary 14 (20.6) 23 (21.1) 37 (20.9) 15 (11.5) 38 (21.4) 53 (17.2)

Marital status
Married 45 (66.2) 70 (64.2) 115 (65.0) 104 (79.4) 133 (74.7) 237 (76.7)
Single 22 (32.4) 39 (35.8) 61 (34.5) 1.7 (0.413) 27 (20.6) 45 (25.3) 72 (23.3) 1.34 (0.344)
Divorce 1 (1.5) 0 (0.0) 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0)
Total 68 (38.4) 109 (61.6) 177 (100) 131 (42.3) 178 (57.6) 309 (100)

*Significant at p < 0.05.

Table 2: Obstetric outcome of patients with positive and negative placental malaria parasitization
Obstetrics Outcome Total (n = 440) Placenta parasitization χ2 (p-value) Positive placenta parasitization (n = 309) n (%) χ2 (p-value)

Positive (309) Negative (131) Urban (n = 131) Rural (n = 178)
Preterm delivery

Yes
No 

38 (12.3)
271 (87.7)

7 (5.3)
124 (94.7)

4.85 (0.028)* 17 (13.0)
114 (87.0)

21 (11.8)
157 (88.2)

0.10 (0.755)

Anemia (Hb<11 g/dl)
Yes
No 

69 (22.3)
240 (77.7)

21 (16.0)
110 (84.0)

2.24 (0.134) 16 (12.2)
115 (87.8)

53 (29.8)
125 (70.2)

13.42 (0.000)*

Stillbirth
Yes
No 

13 (4.2)
296 (95.8)

4 (3.1)
127 (96.9)

0.33 (0.566) 5 (3.8)
126 (96.2)

8 (4.5)
170 (95.5)

0.09 (0.769)

Apgar score (5 min)
< 7 51 (16.5) 11 (8.4) 5.0 (0.025)* 10 (7.6) 41 (23.0) 12.99 (0.000)*
≥ 7 258 (83.5) 120 (91.6) 121 (92.4) 137 (77.0)

Birth weight (kg)
< 2.5 46 (14.9) 10 (7.6) 4.36 (0.036)* 17 (13.0) 29 (16.3) 0.65 (0.418)
≥ 2.5 263 (85.1) 121 (92.4) 114 (87.0) 149 (83.7)

Occipitofrontal circumference
< 33 cm 24 (7.8) 4 (3.1) 3.43 (0.064) 11 (8.4) 13 (7.3) 0.13 (0.723)
> 33 285 (92.2) 127 (96.9) 120 (91.6) 165 (92.7)

Neonatal length
< 45 cm 22 (7.1) 3 (2.3) 4.0 (0.045)* 10 (7.6) 12 (6.7) 0.09 (0.763)
≥ 45 cm 287 (92.9) 128 (97.7) 121 (92.4) 166 (93.3)

*Significant at p < 0.05.
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Sokoto, northern Nigeria but lower than 68.3% reported 
in Markurdi and 92% in Enugu [15], [16], [17]. However, it 
is higher than 7.7% reported in Lagos and 26% in Rivers 
state [14,18]. For placental parasitization, the prevalence 
is 70.2% which is considerably high. This percentage 
is higher than 65.2% reported in Port Harcourt, but 
lower than 90.8% in Abakaliki [19], [20]. The variation 
observed in the prevalence rates of malaria in the above 
highlighted studies could be attributed to the study area 
and method of testing for malaria parasite. Differences in 
predisposing factors to malaria infections such as the hot 
and humid climate that supports breeding of mosquito 
vectors, poor environmental conditions, anti-malarial 
drug resistance, maternal health access and compliance 
with preventive measures, poor drainage system and 
environmental sanitation may be responsible for the 
variation in prevalence rates of malaria parasitemia and 
placental parasitization [8], [19], [20]. The high prevalence 
of malaria parasitemia and placental parasitization 
observed in the current study may be attributable to 
the environment factors which proliferates the breeding 
site of mosquitoes in the study area thereby increasing 
pregnant women’s vulnerability to repeated malaria 
exposure.

Based on residential status, rural residents 
109 (49.5%) had higher malaria parasitemia and higher 
placental parasitization 178 (80.9%) than their urban 
counterparts (30.9% for malaria parasitemia and 59.5% 
for placental parasitization) (Figures 1 and 2). This 
clearly suggests high malaria endemicity in rural areas. 
The high risk exposure to malaria among rural residents 
may be attributed to poor malaria preventive practices 
such as low use of insecticide treated nets (ITNs), 
insecticide spray, mosquito coil, insect repellants and 
presence of uncleared bushes around and within the 
house, overgrown grasses, presence of stagnant water 
and dirty environment which serve as breeding site 
for the female anopheles mosquito to proliferate and 
infect the susceptible host [20]. This may also, be due 
to the fact that urban residents have more awareness 
and engaged more in malaria prevention measures 

than their rural counterparts. High awareness and 
practice of malaria prevention may be responsible for 
lower prevalence of malaria among those with tertiary 
education in this study.

In the present study, malaria parasitemia was 
higher among the age group of 30–39 years than those 
of other age groups. This finding agrees with Adefioye 
et al. where old pregnant women of 36–39 years 
recorded the highest frequency rate of malaria [21]. 
The finding disagrees with a study in southeast Nigeria 
where malaria parasitemia was highest in 18–25 years 
old pregnant women [22]. For placental parasitization, 
pregnant women between 20 and 29 years of age 
recorded higher prevalence than those of other age 
groups. It is believed that younger pregnant mothers 
are more susceptible to malaria infection than their 
older counterparts because they are usually in their 
first pregnancy at earlier age with diminished immune 
system for malaria infection during pregnancy. The 
older pregnant women tends to have stronger immune 
system due to their repeated exposure to malaria bouts, 
development of immunity to malaria infection, previous 
personal experience and measures they adopt to 
prevent malaria [23].

Anemia, preterm delivery, low 5th min Apgar 
score and low birth weight of <2.5kg were significantly 
higher among women with positive malaria parasitemia. 
This finding is congruent with a study carried out in 
Ibadan where low birth weight and anemia were highest 
among mothers positive for malaria parasitemia [24]. 
This result suggests that malaria parasitemia largely 
determines neonatal outcome. It can be hypothesized 
that the higher the rate of malaria transmission among 
pregnant women; the more neonates are susceptible 
to lower birth weight, low Apgar score, and preterm 
delivery. This argument supports existing evidence-
based studies where maternal anemia could lead to 
fetal growth impairment, intrauterine growth restriction 
and low birth weight [4], [20]. Hence, prompt detection 
and treatment of malaria cases could boost better 

Table 3: Obstetric outcome of patients with positive and negative malaria parasitemia
Obstetric Outcome Total (n = 440) Malaria parasitemia χ2 (p-value) Positive malaria parasitemia (n=177) χ2 (p-value)

Positive (177) Negative (263) Urban (n = 68) Rural (n = 109)
Preterm delivery

Yes
No 

40 (22.6)
137 (77.4)

5 (1.9)
258 (98.1)

49.36 (0.000)* 19 (27.9)
49 (72.1)

21 (19.3)
88 (80.7)

1.80 (0.179)

Anemia (Hb < 11 g/dl)
Yes
No

74 (41.8)
103 (58.2)

16 (6.1)
247 (93.9)

82.98 (0.000)* 22 (32.4)
46 (67.6)

52 (47.7)
57 (52.3)

4.06 (0.044)*

Stillbirth
Yes
No 

10 (5.6)
167 (94.4)

7 (2.7)
256 (97.3)

2.54 (0.111) 3 (4.4)
65 (95.6)

7 (6.4)
102 (93.6)

0.32 (0.573)

Apgar score (5 min)
< 7 48 (27.1) 14 (5.3) 41.52 (0.000)* 21 (30.9) 27 (24.8) 0.79 (0.374)
≥ 7 129 (72.9) 249 (94.7) 47 (69.1) 82 (75.2) 

Birth weight (kg)
< 2.5 41 (23.2) 15 (5.7) 29.04 (0.000)* 10 (16.2) 31 (27.5) 4.44 (0.035)*
≥ 2.5 136 (76.8) 248 (94.3) 58 (83.8) 78 (72.5)

Occipitofrontal circumference
< 33 cm 21 (11.9) 7 (2.7) 15.04 (0.000) * 8 (11.8) 13 (11.9) 0.04 (0.836)
≥ 33 cm 156 (88.1) 256 (97.3) 60 (88.2) 96 (88.1)

Neonatal length
< 45 cm 14 (7.9) 11 (4.2) 2.74 (0.098) 6 (8.8) 8 (7.3) 0.13 (0.722)
≥ 45 163 (92.1) 252 (95.8) 62 (91.2) 101 (92.7)

*Significant at p < 0.05.
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neonatal outcome as well as improve the quality of life 
of babies.

On the other hand, preterm delivery was 
higher among pregnant women with positive placental 
parasitization than pregnant women with negative 
placental parasitization, and the difference was 
statistically significant. Preterm delivery was higher in 
rural area than the urban area. Low 5th min Apgar score 
(<7), low birth weight (<2.5kg), and low neonatal length 
(<45cm) were significantly higher in pregnancy with 
positive placental parasitization. This findings clearly 
indicates that malaria parasitization exert a substantial 
adverse influence on pregnancy outcome. Malaria 
parasite infection of the placenta causes necrosis 
of villous tissue and inflammation of the intervillous 
spaces [25]. Histological changes found in Plasmodium-
infected placentas include syncytial knotting, rupture 
and barrier thickening [25]. Consequently, spiral 
arteries become poorly formed leading to impaired 
delivery of maternal blood to the placenta, with 
resultant deprivation of oxygen required for fetal growth 
and development. These may be the reason for poor 
obstetrics outcome of low 5th min Apgar score, low birth 
weight, and low neonatal length observed in pregnant 
women with positive placental malaria parasitization in 
this study. Poor adherence to treatment regimen and 
poor malaria prevention practices may reasonably 
account for high placental malaria parasitization and 
the observed complications [26].

Conclusion

The high rate of asymptomatic malaria 
parasitemia (40.2%) and placental parasitization 
(70.2%) in this study showed that Malaria in pregnancy 
is a major public health problem in Cross River state, 
Nigeria. Based on this findings, ITNs and other malaria 
preventive measures such as insecticide spray, insect 
repellant, mosquito coil, etc., should be distributed 
free of charges to pregnant women during antenatal 
care visits and mostly in rural areas where malaria 
burden is higher. This would heighten the uptake of 
malaria preventive practices. Planned urbanization 
with good drainage system and sanitation will reduce 
malaria effect. Recommended intermittent preventive 
treatment drug should be distributed to all health care 
facilities at all levels of health care free especially 
at the primary health care level and should be taken 
at the health facility under the supervision of health 
worker (Directly Observed Therapy). Improvement on 
female education, economic empowerment of women 
and promotion of gender equality will help women 
to improve on their social status, make informed 
decision concerning malaria prevention strategies 
and discard wrong socio-cultural beliefs.
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