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Malaria has continued to constitute a serious public health issue in Nigeria nine years since the 
domestication of the ‘roll back malaria’ (RBM) programme in Africa. This study was therefore carried 
out to ascertain the burden of malaria among ante-natal women in a semi-urban community of Benue 
state. The study was hospital based. Pregnant women attending clinics for their routine ante-natal 
services were consecutively recruited into the study. Questionnaires were administered to obtain 
relevant information such as: age, number of previous pregnancies, literacy level, feeding habits, 
number of children, and ownership and use or otherwise of insecticide treated bed nets (ITNs). 
Capillary blood samples were obtained using sterile lancet where thick and thin blood films were made, 
fixed and stained using Giemsa’s method, then air dried and examined microscopically for malaria 
parasites. Micro-capillary tubes were used to collect capillary blood, sealed and centrifuged in 
microhaematocrit machine where Packed cell volume (PCV) was estimated. Data obtained was analysed 
using Epi Info 6 statistical software. The incidence of malaria was found to be 42.4% (308/726) of which 
anaemia (PCV < 28%) was recorded in 71.6% (221/308) of them. Those who used insecticide treated bed 
nets (ITNs) were 22.7% (165/726) while 32.6% (237/726) used untreated bed nets. There was a significant 
increase in the rate of malaria with a proportionate decrease in use of ITNs (P< 0.001). A significantly 
higher rate of infection was recorded among those who were uneducated compared to the educated; 
67.9% (253/377) for Nil, 22.1% (38/172) for primary, 8.9% (11/133) and 12.9% (7/54) for secondary and 
tertiary education respectively, (P< 0.001). In view of the high malaria load among inhabitants of Otukpo 
and environs; efforts should be intensified towards supply and distribution of ITNs, adult education as 
well as public sensitization towards malaria control. 
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INTRODUCTION 
 
The fact that malaria is still a disease of serious public 
health importance draining the lean economic fortunes of 
African countries is incontestable (Hopkins et al., 2007; 
and Patterson et al., 2006). Besides the over a million 
deaths, primarily pregnant women and children, the dis-
ease causes yearly in SubSaharan Africa, the disease is 
believed to contribute in no small measure to the poverty 
bedevilling Africa in to the 21st century (Nsimba et al., 
2008; Meremikwu et al., 2001; and Oberlander and 
Elverdan 2000). The disease is in fact in conflict with the 
efforts of both local and international organizations wor-
king in consonance to put it under control (UN, 2000; and 
Narasimhan and Attaran, 2003). 

Malaria burden presently in Africa varies from country 
to country. In Rwanda (Sievers et al., 2008), malaria was 
found to account for 48.6% of the 551 suspected ad-
missions in a district hospital while the absolute number 
of malaria decreased following intervention; from the 
Makamba district of Burundi (Gerstl et al., 2009), malaria 
was found to account for fever in 47.2% of the 195 chil-
dren surveyed and 31.4% among children who had a 
positive history of recent fever. Malaria was also found to 
account for 87.4% of the total 7,621 treated for various 
ailments in Burkina Faso (Tiono et al., 2008); this was 
against the 34.1% recorded in the control area. Findings 
from Tanzania (Mboera et al., 2008) showed a malaria 
prevalence of 21.0% among children who were not slee-
ping under insecticide treated bed nets (ITNs); and from 
Maiduguri Nigeria (Kagu et al., 2007), the prevalence of 
malaria from among ante-natal women was found to be 
22.1%.  Statistics about malaria from populations in Uga-
nda (Mbonye et al., 2006), Cameroon (Nkuo et al, 2005), 
and Malawi (Chibwana et al., 2009) are generally high 
and much similar. 

It was on 25th of April 2000 that African heads of state 
and government assembled in Abuja, Nigeria’s capital 
city to renew their commitment towards a UN backed ini-
tiative tagged “Roll Back Malaria” (RBM) (Nabarro et al, 
1998; Shiff, 2002; and Africa Summit, 2000). Some of the 
control measures adopted at the convention among 
others were: Provision of insecticide treated bed nets 
(ITNs), Stepping up advocacy and public enlightenment, 
Provision of more potent antimalarial drugs for treatment 
and prophylaxis, and provision of kits for rapid malaria 
diagnosis (Wang et al., 2006; and Zurovac et al., 2008). 

Nine years have so far have passed in the first instance 
of the original time table set by the continent to halve 
malaria by the year 2010. With less than a year to the 
10th anniversary of RBM and the end of malaria decade in 
Africa, there is need to assess the present impact of the 
disease among African pregnant women who are usually 
among those worst hit by the disease (Nabarro et al, 
1998; Shiff, 2002; and Africa Summit, 2000). This forms  
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the basis for the present study. 
 
 
MATERIALS AND METHODS 
 
Study Area  
 
The study was carried out in Otukpo, a semi-urban community in 
Benue state of north-central Nigeria. It is located in the Savannah 
zone between latitude 7, 20 N and longitude 8, 12 W, and Latitude 
7,30S and longitude 8,20E with annual rainfalls of about 1650mm 
from April to October. 
 
 
Sample collection and Procedure  
 
Pregnant women attending ante-natal clinic at General hospital 
Otukpo between March and August 2009 were recruited for the 
study. All the willing subjects were recruited into the study; stru-
ctured questionnaires were administered to the respondents and in-
formation such as: age, occupation, marital status, number of pre-
vious pregnancies, number of children, mosquito control methods 
and educational levels were obtained. Capillary blood samples 
were obtained with the aid of sterile lancet where thick and thin bl-
ood films on a clean glass slide were made (Kagu et al., 2007). 
These were stained using Giemsa’s staining method, air dried and 
examined microscopically using X100 oil immersion objective to 
view malaria parasites. Heparinized haematocrit tubes were used to 
collect capillary blood, sealed using a Bunsen burner flame and 
centrifuged at 3000 rpm for 5 minutes in a haematocrit machine 
where packed cell volume (PCV) was measured to ascertain or 
otherwise, the presence of anaemia (PCV < 28%)12. The results of 
women who were anaemic and or had malaria parasites were com-
piled and submitted at the ante-natal clinic for appropriate treat-
ments and follow up. 
 
 
Ethical Considerations  
 
Ethical approval for the study was obtained from the ethical com-
mittee of the Benue state ministry of Health while informed oral con-
sent was obtained from each participant. 
 
 
Analysis of Results  
 
Data obtained was analysed using Epi Info 6 statistical software 
while ANOVA was used to compare multiple variants, P � 0.05 was 
considered significant. 
 
   
RESULTS 
 
Of the 726 ante-natal women studied with age range 16- 
46 years, the mean age was 28 with a bimodal age of 24 
and 31. Those aged 10-19 years were 3.4% (n= 25); 20-
29, 71.8% (n=571); 30-39, 24.2% (n=176); and 40-49, 
0.6% (n=4). Those who presented with their first pre-
gnancy were 17.6% (n=128); second, 44.2% (n=321), 
third, 33.5% (n=234), and above three, 4.7% (n=34) 
(Table 1). 

The incidence of malaria parasitaemia among the ante-
natal women was 42.4% (308/726) while 71.6% 
(221/308) of them were anaemic (PCV < 28%) (Figure 1). 
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Table 1. Age distribution and Total number of pregnancies among ante-natal women in Otukpo, north-central Nigeria. 
 

Age (Years) 1 (%) 2 (%) 3 (%) > 3 (%) Total (%) 
10-19 23(3.1) 2(0.3) 0(0.0) 0(0.0) 25(3.4) 
20-29 87(12.0) 283(39.0) 146(20.1) 5(0.7) 521(71.8) 
30-39 18(2.5) 35(4.8) 95(13.1) 28(3.8) 176(24.2) 
40-49 0(0.0) 1(0.1) 2(0.3) 1(0.1) 4(0.6) 
Total 128(17.6) 321(44.2) 243(33.5) 34(4.7) 726(100) 

 

Total Number of Pregnancies 
 
 
 

 
                                               n= Number of subjects in each group 
 

57.6% 

42.4% 

 

 

Malaria parasites present (n= 308) 

Malaria parasites absent (n= 418) 

 
 

Figure 1. Incidence of malaria parasitaemia among ante-natal women in 
Otukpo, north-central Nigeria 

 
 
 
Based on age of pregnancy among the subjects, 41.6% 

(64/154) of those in their first trimester were infected; 
42.3% (178/422), and 45.3% (68/150) of those in their se-
cond and third trimesters were also respectively infected, 
(P> 0.05) (Figure 2). 

Analysis of incidence of  malaria parasitaemia in re-
lation to the number of children by the respondents sho-
wed that: 40.3% (163/405), 43.1% (116/270), 55.2% 
(17/31), and 50.0% (10/20) of those with malaria had res-
pectively, 1-2, 3-4, 5-6, and  �7 children, (P> 0.05) 
(Figure 3). 

A review of incidence of malaria parasitaemia and me-
thods of mosquito control with emphasis on use and 
otherwise, of mosquito nets showed that: 22.7% 
(165/726) and 32.6% (237/726) used insecticide treated 
bed nets (ITNs) and untreated bed nets (UTNs) res-
pectively; 29.5% (214/726) used no control measure, and 
15.2% (110/726) used other methods (spray insecticide, 
mosquito coil, local methods). Those who used ITNs and 
UTNs recorded 22.2 % (36/165) and 37.5% (89/237) in-
cidence of malaria parasitaemia respectively; 53.3% 

(114/214) and 42.9% (47/110) infection rates were re-
corded among those with no control method and those 
who used other control methods {spray insecticides 
29.0% (24/83), burn mosquito coil 37.0% (10/28) and lo-
cal methods 50.0% (21/42) ANOA 95% CI, P< 0.001} res-
pectively, (P< 0.001) (Figure 4). 

Based on educational attainment by the respondents; 
those who attained Nil, Primary, Secondary, and Tertiary 
educational levels were respectively, 67.9% (253/377), 
22.1% (38/172), 8.9% (11/123), and 12.9% (7/54) in-
fected, (P< 0.001) (Figure 5). 
 
 
DISCUSSION 
 
The incidence of malaria parasitaemia among ante-natal 
women in Otukpo was found to be 42.3% with no signi-
ficant difference in incidence in the age of pregnancy at 
presentation (P> 0.05). This finding is higher than that of 
Nwonwu and co-workers in Abakaliki where 29% pre-
valence was reported among 193 pregnant women
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Figure 2. Incidence of malaria parasitaemia in relation to age of pregnancy 
among ante-natal women in Otukpo, north-central Nigeria. 
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Figure 3. Incidence of malaria parasitaemia in relation to the number 
of children born by ante-natal women in Otukpo, north-central Nigeria 
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Figure 4. Incidence of malaria parasitaemia in relation to methods of 
mosquito control among ante-natal women in Otukpo, north-central 
Nigeria. 
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Figure 5. Incidence of malaria parasitaemia in relation to the educational 
level among ante-natal women in Otukpo, north-central Nigeria 

 
 
 
 (Nwonwu et al., 2009). Uneke and co-workers, also in 
Abakaliki reported a much lower figure of 19.7% malaria 

prevalence among the same group of people (Uneke et 
al, 2008); while Kagu et al. in Maiduguri reported 22.1%  
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malaria prevalence among pregnant women (Kagu et al., 
2007). Although, there are no readily available reports on 
a similar work in the community in the past for favourable 
comparison; this high rate of malaria among pregnant 
women in Otukpo presently calls for the need to review 
the control measures available to the people in the lo-
cality with a view to possibly making amends. The 
maternal morbidity and mortality generally associated 
with malaria calls for urgent need towards its aggressive 
control in the community (Lloyd et al., 1988; Tjitra et al., 
2008; and Otten et al., 2009).  

Anaemia was recorded in 71.6% of the malarial sub-
jects. This finding compares well with that of a similar 
study in Maiduguri (Kagu et al., 2007) where anaemia 
was recorded in 72%, but much higher than that of a re-
lated study in Abakaliki (Nwonwu et al., 2009) where 
anaemia was recorded in 17.2% of the expectant 
mothers. Considering the role anaemia plays in the out-
come of pregnancies, a figure as high as 71.6% in the 
present study among ante-natal women with malaria 
should be a wake up call towards a more aggressive con-
trol of malaria and hence anaemia, dietary factors not-
withstanding.  This is in view of the fact that malaria asso-
ciated anaemia has been shown to be directly or in-
directly associated with several of the pregnancy related 
complications in sub-Saharan Africa (Hotez and Kamath 
2009). 

The ownership and use of ITNs was recorded in 22.7% 
of the respondents while 32.6% used UTNs. This low use 
of ITNs could have significantly contributed to the high in-
cidence of malaria recorded in the present study es-
pecially where the group that used ITNs and UTNs re-
corded the lowest incidence of malaria among the sub-
jects (P< 0.05). A sizable amount of the USD669.3 million 
grant from the Global fund to the Nigerian government 
towards malaria and HIV AIDS control should be devoted 
to procurement and distribution of ITNs,  and the public 
adequately sensitized on its use (NAN, 2009). The own-
ership and use of ITNs, a cardinal component of the RBM 
initiative has similarly been found to be low in other Afri-
can countries like: Tanzania (Oxborough et al., 2008), 
Guinea Bissau (Dabire et al., 2008), and Burkina Faso 
(Beiersmann et al., 2007). In order to guarantee the suc-
cess of the RBM initiative the supply and distribution of 
ITNs by African member nations, as a mater of policy, 
has to be taken more seriously (Sievers et al, 2008).  

The fact that the incidence malaria among the ante-
natal women studied decreased proportionately with in-
crease in educational level attainment (P< 0.001) stre-
sses the role literacy could impact on the overall success 
of the malaria control programmes in our communities. 
Government should step up her policies on adult literacy 
and create more avenues for education of her adult po-
pulace so as to reduce the disease burden, not only of 
malaria, but that of several other tropical and subtropical 
diseases. With proper education, the use of traditional 
control methods for malaria,  which  have  not passed the 

 
 
 
 
proof of success, would naturally give way for the mo-
dern, tested and more reliable control methods (Falade et 
al., 2005-2006; Mwenesi et al., 1995; and Nsungwa-
Sabiiti et al., 2007). 
 
 
Conclusion 
 
In conclusion, the present study has shown that malaria 
is still a major health problem among pregnant women in 
Otukpo and its environs while patronage and use of ITNs 
is still low nine years after commencement of RBM ini-
tiative. The present control measures available in the 
community should be re-visited and proper amends made 
with special emphasis on the supply and distribution of 
ITNs with adequate sensitization on its use.  With proper 
surveillance of the control measures for efficiency, the 
community may not, at the end, call it a wasted decade 
for malaria control in Africa. 
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