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Original Research Article 
 

Malaria Parasitemia and Anemia Among Pregnant 
Women Attending General Hospital, Enugwu-Ukwu, 

Southeastern Nigeria 
 

ABSTRACT 

Women has been reported to be more susceptible to malaria parasites infection during pregnancy. The 
disease causes severe anemia in pregnancy sometimes resulting to maternal morbidity and mortality 
in many parts of the world including Nigeria. A study to determine malaria parasitaemia among 
pregnant women attending General hospital Enugwu-Ukwu, Anambra State, Nigeria, was conducted 
between July and December, 2019. The specific objectives were to determine the prevalence of 
malaria parasites and anemia among the pregnant women as well and the relationship between 
malaria and anemia. Two milliliters of venous blood were collected from 408 pregnant women during 
antenatal visits. Thick and thin blood films were made, stained with 10% Giemsa stain and examined 
under the microscope for malaria parasites. Hemoglobin (Hb) concentration was estimated using 
cyanmethemoglobin method. Hemoglobin concentration below 11.0g/dl was regarded as anemia in 
pregnancy. Of 408 blood samples collected, 112(27.5%) were positive for malaria parasites. The age 
group 15–20 years had the highest prevalence 8(40%) while the age group 36–40 years had the least 
24(23.1%). The primigravidae had the highest malaria prevalence 72(36%), while the multigravidae 
had the least 40(19.2%). The pregnant women in first trimester had the highest malaria prevalence 
48(50%), while those in third trimester had the least 24(16.7%). Malaria parasitaemia in relation to 
trimester was statistically significant (P<0.05). A total of 248(60.7%) pregnant women had a Hb value 
less than 11g/dl. The multigravidae had the highest Hb 128(61.5%), while the primigravidae had the 
least 120(60%). Health education and proper administration of Intermittent Preventive Therapy (IPT) 
during pregnancy is recommended for malaria prevention and control in pregnancy. 
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1. INTRODUCTION 

Malaria is caused by a protozoan parasite of the genus Plasmodium that live in the human red blood cells 
[1]. The human malaria species are Plasmodium falciparum, P. vivax, P. ovale, P. malariae, P. knowlesi [2]. 
The most common and most dangerous of the parasite is Plasmodium falciparum. Malaria is a major 
cause of death in tropical and sub-tropical countries [3]. The estimated number of malaria deaths stood at 
409,000 deaths in 2019 [1]. Malaria is endemic in Nigeria and pregnancy increases the susceptibility of 
infection with the parasites [4]. About 11% of maternal deaths was once attributed to malaria in Nigeria [5].  

Malaria in pregnancy is an extremely important public health concern in malaria endemic areas of the 
world and it is both an obstetric and medical problem, requiring a multidisciplinary and multidimensional 
solution [6]. This is necessary because an estimated 125 million women become pregnant every year in 
malaria endemic regions, half of them in sub Saharan Africa, mainly in area of intense P. falciparum 
transmission [7]. In this aforementioned region, malaria is predominantly asymptomatic yet it has been 
reported to cause adverse effects on both mothers and babies [8, 9].  

Age and pregnancy-associated anti-parasitic immunity have been identified to play important roles in P. 
falciparum infection. As a result, the severity of malaria in pregnancy was reported to be higher in 
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younger pregnant women, primigravidae and secundigravidae [9]. Most malaria infections among pregnant 
women in areas of high or moderate transmission are asymptomatic and infected women may not seek 
treatment with a consequent outcome of anaemia and severe malaria during pregnancy. The symptoms 
and complications of malaria in pregnancy vary according to malaria transmission intensity in a given 
geographical area, and the individual’s level of acquired immunity [10]. 

Pregnant women living in areas of low or unstable malaria transmission have little or no immunity to 
malaria, and are at 2 to 3 folds of higher risk of developing severe disease than non-pregnant adults living 
in the same area. In these areas, maternal death may also result directly from the complications of severe 
malaria, or indirectly from malaria related severe anaemia [11]. This can lead to low birth weight in infants, 
which is an important contributor to infant mortality and is most pronounced in women during their first 
pregnancy and increased risk of severe malaria leading to abortion, stillbirth, prematurity [10]. Other 
manifestations in pregnancy due to malaria may include include; fever chills, body-aches, headache, 
cough, repeated vomiting and impaired consciousness [12].  

Effective control of malaria in pregnancy depends on the knowledge about the disease transmission in a 
given area. Therefore, the aim of this study was to determine the prevalence of malaria parasites and 
anaemia as well as their relationship among pregnant women attending antenatal clinic at the General 
Hospital, Enugwu-Ukwu, Anambra state. 

2. MATERIALS AND METHODS 

2.1 Study Area  

The study was conducted at the General Hospital, Enugwu-Ukwu, Njikoka Local Government Area, 
Anambra State, Nigeria. Enugwu-Ukwu town is geographically situated on a hilly terrain and lies between 
the coordinates of 6º 10’N, 7º 01’E. It is predominantly occupied by the Igbo ethnic group of Anambra 
State. The area consists primarily of rainforest type of vegetation, with an annual mean rainfall of 
1828mm. The temperature range is from 27ºC-30ºC between June and December but rises to 32ºC-34ºC 
between January and April. Relative humidity is about 80%. The climate of the study area is a tropical dry 
and wet season type, typical of East African savannah. 

2.2 Study Design 

This study was a cross-sectional survey lasting for a period of six months between July to December 
2019. A total of 408 pregnant women attending antenatal clinic at Enugu-ukwu General Hospital 
voluntarily participated in the study.  

2.3 Sample collection and Examination 

Blood specimens of 408 pregnant women were collected. Thick and thin blood films were made, stained 
and examined for malaria parasites under the objective lens of the microscope according to the methods 
described by Cheesbrough [13]. Also, hemoglobin concentrations of the pregnant women were estimated 
using cyanmethemoglobin method according to Cheesbrough [13]. A haemoglobin concentration below 
11.0gldl or packed cell volume (PCV) of less than 33.0% was regarded as anaemia during pregnancy 
according to World Health Organisation. 

2.4 Demographic data 

Demographic data such as age and pregnancy status of the study participants were collected using a 
structured questionnaire.  

2.5 Data Analysis 

Descriptive statistics was used to calculate percentage (%) prevalence of malaria parasites and anaemia. 
Chi-square test (x2) was used to determine significant association between prevalence of malaria 
parasites and anaemia in pregnancy.  
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RESULTS  

Out of 408 blood samples collected from the pregnant women, 112(27.45%) were positive for malaria 
parasite. The age group of 15–20 years recorded the highest prevalence (40%) while the age group 36–
40 years recorded the least prevalence (23.1%) [Table 1]. Malaria prevalence in relation to age of the 
pregnant women was not statistically significant (P>0.05). 

 
Table 1: The Prevalence of malaria parasitemia in the pregnant women in relation to their Age 

(P > 0.05) (X2 tab =9.488 > X2 cal =1.465; d.f = 4)  

The primigravidae had the highest prevalence 72(36%), while the multigravidae had the least prevalence 
of malaria parasites 40(19.23%) [Table 2]. Malaria prevalence among the pregnant women in relation to 
gravidity was not statistically significant (P>0.05). 

Table 2: The Prevalence of malaria parasite in the pregnant women in relation to Gravidity 

Gravidity  Number Examined Number Positive Percentage 
Prevalence (%) 

Primigravidae  
Multigravidae  

200 
208 

72 
40 

36 
19.23 

Total  408 112 27.45 
(P > 0.05) (X2 tab =3.841 > X2 cal = 3.65; d.f = 1). 

The pregnant women in the first trimester had the highest prevalence of malaria 48(50%), while those in 
their third trimester had the least prevalence 24(16.7%) [Table 3]. Malaria prevalence in trimester was 
statistically significant (P<0.05). 

Table 3: The Prevalence of malaria parasite in the pregnant women in relation to trimester 

Trimester  Number Examined  Number Positive  Percentage 
Prevalence (%) 

First 
Second 
Third 

96 
168 
144 

48 
40 
24 

50 
23.8 
16.7 

Total  408 112 27.45 
(P < 0.05) (X2 tab =5.991 < X2 cal =8.493; d.f = 2). 

Out of the 408 pregnant women examined, 248 (60.8%) had a PCV value less than 33% (11g/dl) which 
was regarded as anemic. The multigravidae had the highest prevalence 128(61.5%), while the 
primigravidae had the least prevalence of malaria 120(60%) [Table 4]. There was no significant difference 
(P>0.05). 

 

 

Age Range  Number Examined Number Positive  Percentage 
Prevalence (%) 

15 – 20 
21 – 25 
26 – 30 
31 – 35 
36 – 40 

20 
80 

120 
84 

104 

8 
20 
40 
20 
24 

40 
25 

33.3 
24 

23.1 

 Total  408 112 27.45 
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Table 4: Haemoglobin concentration level according to gravidity of the pregnant women 

Gravidity No    Anaemia assessment: Haemoglobin 
concentration (Hb) <11g/dl 

Total Haemoglobin 
concentration 
(Hb)≥11g/dl 

Percentage 
prevalence 
(%) of  Hb 
<11g/dl 

Percentage 
prevalence 
(%) 0f Hb 
≥11g/dl 

Mild 
(<11g/dl) 

Moderate 
(≤8g/dl) 

Severe 
(≤5g/dl) 

Primigravidae 200 76 44  - 120 80 60 40 
Multigravidae 208 108 20 - 128 80 61.5 38.5 
Total 408 184 64  248 160 60.8 39.2 

(P > 0.05) (X2 tab =3.841 > X2 cal =0.025; d.f = 1). 

Of the 408 pregnant women examined, 80(19.6%) had both malaria parasite and Haemoglobin level 
<11g/dl. The primigravidae had the highest prevalence of malaria related anaemia 48(24%), while the 
multigravidae had the least prevalence of malaria related anaemia 32(15.4%) [Table 5]. There was no 
significant difference (P>0.05). Table 6 shows the haemoglobin concentration level according to trimester 
of the pregnant women while table 7 shows the prevalence of both malaria parasitaemia and 
Haemoglobin level according to trimester of the pregnant women. 

Table 5:  Prevalence of both malaria parasitaemia and Haemoglobin level <11g/dl according to 
gravidity of the pregnant women 

Gravidity No     Anaemia assessment: Haemoglobin 
concentration (Hb) <11g/dl and malaria positive  

Total Percentage 
prevalence (%)  

Mild (<11g/dl) Moderate 
(≤8g/dl) 

Severe 
(≤5g/dl) 

Primigravidae 200 36 12 - 48 24 
Multigravidae 208 20 12 - 32 15.4 
Total 408 56 24 - 80 19.6 
(P > 0.05) (X2 tab =3.841 > X2 cal =1.1; d.f = 1). 

Table 6: Haemoglobin concentration level according to Trimester of the pregnant women 

Trimester No     Anaemia assessment: Haemoglobin 
concentration (Hb) <11g/dl 

Total Haemoglobin 
concentration 
(Hb)≥11g/dl 

Percentage 
prevalence 
(%) of  Hb 
<11g/dl 

Percentage 
prevalence 
(%) 0f Hb 
≥11g/dl 

Mild 
(<11g/dl) 

Moderate 
(≤8g/dl) 

Severe 
(≤5g/dl) 

FIRST 96 32 - - 32 64 33.3 66.7 
SECOND 168 124 20 - 144 24 85.7 14.3 
THIRD 144 48 24 - 72 72 50 50 
TOTAL 408 204 44  248 160 60.7 39.3 

 

Table 7: Prevalence of both malaria parasitaemia and Haemoglobin level <11g/dl according to 
Trimester of the pregnant women 

Trimester No Anaemia assessment: Haemoglobin concentration (Hb) 
<11g/dl and malaria positive 

Total Percentage 
prevalence (%) 

Mild (<11g/dl) Moderate (≤8g/dl) Severe (≤5g/dl) 

FIRST 96 12 - - 12 12.5 
SECOND 168 36 8 - 44 26.2 
THIRD 144 16 4 - 20 13.9 
TOTAL 408 64 12 - 76 18.6 
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3. DISCUSSION  
The prevalence of malaria recorded in this study was 27.45% among the pregnant women. This 
observation is lower than some reports in different parts of Nigeria. Ukibe et al. [14] earlier observed 
malaria prevalence of 73.1% Among pregnant women in Anambra State. Iwuchukwu and Vincent [15] 
reported prevalence of 65.6% among pregnant women attending Federal Medical Center Owerri. Nwagha 
et al. [16] reported a prevalence of 58.0% and Ogbodo et al. [17] recorded a prevalence of 59.9% in Ebonyi 
state. In contrast, the current finding is higher than Bello and Ayede [18] who observed prevalence of 4.3% 
among pregnant women in Ibadan and 10.2% observed in Ethiopia [19]. The observed prevalence of 
malaria in this study may be attributed to the attitude of many of the respondents during their pregnancy, 
where majority who had malaria registered for antenatal care in their second or third trimester. This 
seems to be a common practice in the area as it conforms to the study conducted in Zaire, where most of 
the pregnant women attended antenatal clinics for the first time in their sixth or seventh month of 
gestation and made three to four visits before delivery. This practice is detrimental as it does not allow for 
early diagnosis of malaria and complications such as anaemia during pregnancy [20].   
 
Younger pregnant women appeared to be more susceptible to malaria in this study. Prevalence was 
highest in age group 15 – 20 years (40%), while age group of 36 – 40 years had the least prevalence of 
malaria, 23.1%. The primigravidae had the highest prevalence (36%), while the multigravidae had the 
least prevalence (19.23%). The observation here was lower than the report of Ogbodo et al. [17] where 
primigravidae had 45.8%. This has been attributed to the substantial reduction in the levels of immunity 
associated with first and second pregnancies [20]. 

This study also showed that pregnant women who were in their first trimester had the highest prevalence 
(50%), followed by the women in their second trimester (23.8%).  A similar result among pregnant women 
(49.4%) was reported in Ebonyi state in the first trimester and 27.2% in the second trimester [20] and also 
59.9% observed among pregnant women in their first trimester by Ogbodo et al. [17]. This may be so 
because in holo-endemic areas, parasite density and clinical malaria are most prevalent in the first 
trimester and early second trimester, as this period corresponds to the period during in which the most 
significant decrease in humoral and cell mediated immunity to malaria occur. 

Packed cell volume level <33% was observed more in women with higher parity than in primigravidae. 
This may be due to repeated pregnancies at shorter intervals without allowing for replenishment of the 
iron stores. There was no recorded case of blood transfusion in all respondents that had anaemia, as has 
been advocated in cases of severe anaemia [21]. Furthermore, the women were not given IPT during 
antenatal, except when they were diagnosed of malaria. 

4. CONCLUSION 

A reasonable number of the study participants had malaria parasites, with a greater number of the 
women having a hemoglobin value less than 11g/dl. Younger pregnant women appeared more 
susceptible to malaria parasites. These findings are an indication that the problem of malaria in 
pregnancy is not abating. Since maternal death may result from complications of severe malaria and 
anaemia, periodic evaluation of the impact of available tools in reducing the burden of malaria in 
pregnancy is recommended. The quality of antenatal care received by pregnant mothers needs 
remarkable improvement. Early antenatal registration, regular attendance at antenatal clinics and 
judicious use of the recommended intermittent preventive treatment for malaria will reduce the morbidity 
and mortality associated with this problem. 

ETHICAL APPROVAL AND CONSENT: 

Ethical approval to conduct the study was obtained from the Health Research Ethical Committee of 
Chukwuemeka Odumegwu Ojukwu University Teaching Hospital, Awka Anambra State (Ref: 
COOUTH/CMAC/Eth.c/VOL. 1/0097). Oral Informed consents were obtained from the pregnant women 
prior to specimen collection. 
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