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ABSTRACT
The prevalence of malaria infection among antenatal clinic patients at Ebonyi State University Teaching Hospital, Abakaliki was studied between July and September, 2008. Four hundred (400) pregnant women of varying age groups, gravidity and at different trimesters of pregnancy were examined. Sixty-one (15.30%) were infected. Women within the age group of 20-24 years had the highest prevalence (17.90%) while women of ages 35 years and above had the lowest prevalence (10.53%). Age was not statistically significantly associated with malaria infection (p>0.05). The primigravidae were more infected than the multigravidae. Their prevalences were 24.60% and 11.72% respectively. There was a significant difference in association between malaria infection and gravidity (p<0.05). Women in their first trimesters of pregnancy had the highest prevalence of 21.80% while those in their third trimesters had the lowest prevalence of 9.64%. There was also a significant difference in association between malaria infection and gestation period (p<0.05).
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INTRODUCTION

Malaria is a public health problem and cause of suffering and premature deaths in tropical and sub-tropical countries (Cheesbrough, 1998). It is endemic in 91 countries with about 40 % of the world’s population at risk (WHO 1995, 1996). There are at least 500 million cases of clinical malaria by Plasmodium falciparum each year in the world (Snow et al., 2005) that result in 1 million deaths in Africa alone (WHO, 2003., Taylor and Molynenx, 2003).


Malaria is prevalent in all countries extending from 40oS to 60oN of the equator, covering a large proportion of the tropical and sub-tropical regions. Highly endemic areas are often seen in the tropical regions where humidity and temperature are favorable for breeding of the anopheline mosquitoes and growth of the parasite in the insect vector (Ichhpujani and Bhatia, 2005).


The sub-saharan African region has the greatest number of people exposed to malaria transmission and the highest malaria morbidity and mortality rates in the world (WHO, 1996). In Nigeria, malaria is hyperendemic with stable transmission (Ofovwe and Eregic, 2001). The pattern of the disease in Nigeria is that of intense transmission and remarkable stability.

Malaria transmission is intense all year round in the forest belt but in the dry savannah, transmission is relatively low during the dry season (April to November). Malaria in pregnancy is a common cause of severe maternal anaemia and low birth weight babies (Taylor and Molyneux, 2003). Low birth weight is one of the main risk factors for infant mortality (McCormick, 1985) and this is seen in all parities of non-immune women. In the area of moderate or high transmission, the association between placental malaria and a reduction in birth weight is most apparent in primigravidae, the effect decreasing as parity increases (Morley et al., 1964; Greenwood et al., 1989).


Virtually all the work on malaria in pregnancy has involved Plasmodium falcipanum (Shulman and Dorman, 2003). The clinical features of malaria in pregnancy depend to a great extent on the pattern of malaria transmission within a particular malarious region. Inhabitants of regions with stable malaria transmission develop immunity with exposure to the disease where as there is very little or no community immunity in areas of unstable transmission. Pregnant women with little or no previous immunity to malaria are two or three times more likely to develop severe disease as a result of malaria infection than are non-pregnant adults living in the same area (Luxemburger et al., 1997).

Particular dangers of malaria in pregnancy in women with absent or low levels of Immunity are hyperpyrexia, hypoglycaemia, severe haemolytic anaemia, celebral malaria and pulmonary oedema (looareesuwan et al., 1985). In contrast, among women living in areas of moderate or high transmission who have been regularly exposed to malaria since childhood, malaria infection in pregnancy is often asymptomatic (Shulman and Dorman, 2003). Anaemia which is often severe is the main maternal effect while the effect on the baby is low birth weight (shulman and Dorman, 2003). Pregnant women from areas of moderate or high transmission hardly suffer from other manifestations of severe disease.


The objective of the study was to investigate the prevalence of Plasmodium falciparum infection in relation to age, gravidity, and gestational period among antenatal clinic patients in an area with stable malaria transmission and to emphasize on the need for intensified preventive measures.

MATERIALS AND METHODS
The Study Area:

The study was carried out at the Antenatal Clinic of Ebonyi State University Teaching Hospital, Abakaliki. The Teaching Hospital is a recognized hospital within the Abakaliki Metropolis, where antenatal care, child delivery services and post- natal medical services are rendered to the women of the area. It is located within the tropical rain forest region and characterized with two distinct seasons (wet and dry). The former season takes place between April and October while the later spans from November to March.

The study population:
The study was conducted on antenatal clinic patients of varying age groups, gravidities, and trimesters.

Ethical Considerations

The study protocol was approved by the Department of Medical Laboratory Science, Ebonyi State University, Abakaliki, 
and by the Ethical Committee of the Ebonyi State University Teaching Hospital, Abakaliki.

Sampling Techniques and Laboratory Analysis

Thin and thick blood films were made from the pregnant women. Methods followed (Cheesbrough, 1998). The lobe of the finger of each patient was cleansed with a swab moistened with 70% alcohol and allowed to dry. The lobe was pricked with a sterile lancet and was gently squeezed to obtain some drops of blood. The blood was collected in a small plastic bulb pipette.


For each of the thin films, one drop of blood was smeared onto a frosted- end grease –free microscope slide and a smooth-edged spreader was used to spread the film. The slide was labeled with the patient’s name, age, gravidity and level of trimester. The film was air-dried with the slide held in a horizontal position. Thereafter, the blood film was fixed with 2 drops of methyl alcohol for 1-2 minutes. After fixation, the alcohol was tipped off and the film was allowed to dry. Following drying, the film was stained with Giemsa stain. After staining, a drop of oil immersion was applied to the film and it was examined under the microscope, using x40 and x100 objectives respectively. The Plasmodium species recovered were identified. The same 
procedure was observed for the preparation and examination of the thick films except that larger quantity of blood (2 drops) was used and that fixation was not carried out and also that staining period was longer.

Statistical Analysis:

Chi-square test was used in evaluating differences in proportions. Statistical significance was established if p<0.05.

RESULTS

Table 1 shows the prevalence of malaria in antenatal clinic patients at EBSUTHAI in relation to age groups. Thirty (30) of the patients within the age group 20-24 years had the highest prevalence (17.90%) while those from 35 year and above had the lowest (10.50%). Statistically, age was not significantly associated with malaria infection (x2 = 2.18, df =3, p>0.05).
Table 1: Prevalence of Malaria in Antenatal Clinic Patients at EBSUTH in Relation to Age Groups:

	Age groups (years)
	Number Examined
	Number Infected 
	Prevalence

	20-24

25-29

30-34

≥   35
	168

105

70

57
	30

16

9

6
	17.90%

15.24%

12.90%

10.53%

	
	400
	61
	15.30%


Table 2 shows the prevalence of malaria in antenatal clinic patients at EBSUTH in relation to gravidity. The prevalence of the infection among the primigravidae was higher (24.60%) than that in the multigravidae (11.72%). There was a statistical significant difference in association between malaria infection and gravidity (x2=10.14, df =1, p<0.05). 
Table 2: Prevalence of Malaria in Antenatal Clinic Patients at EBSUTH in Relation to Gravidity
	Gravidity


	Number Examined
	Number Infected
	Prevalence

	Primgravidae

Multigravidae


	110
290
	27
34
	24.60%

11.72%

	Total 


	400
	61
	15.30%


Table 3 shows the prevalence of malaria in antenatal clinic patients at EBSUTH in relation to gestational period. Patients at their first trimester of pregnancy had the highest prevalence (21.80%) while those in their third trimester had the lowest prevalence (9.64%). There was a significant difference in association between malaria infection and gestation period (x2 =8.37, df =2, p<0.05).

Table 3: Prevalence of Malaria in Antenatal Clinic Patients in Relation to Gestational Period.
	Gestation periods 
	Number examined 
	Number infected
	Prevalence.

	1st  trimester

2nd trimester

3rd trimester
	124

110

166
	27

18

16
	21.80%

16.40%

9.64%

	Total
	400
	61
	15.30%


DISCUSSION
The
higher prevalence of malaria (17.90%) in younger women (20-24 years old) –table 1, conforms with the findings of Nduka et al. (2006) in Aba and Okigwe, where they reported prevalence of 68% in younger women (11-20) years. But the lowest prevalence (10.53%) in older women (≥35) years disagrees with that of Nduka et al. (2006) who reported a high prevalence of 67% in older females of (41-50) years. The decrease in malaria prevalence with increase in age of the women observed in this work agrees with the report of Zhou et al. (2002) 
in Cameroon. The reason for this prevalence decrease with age could be that the older women had been exposed continuously enough to acquire immunity to the malaria parasites. It could also be that the plasmodium species have some selective nutritional advantages for survival in the blood of younger women over that of the older ones.


The study recorded a peak prevalence of malaria (24.55%) in the primigravidae and the lowest prevalence in the multigravidae (11.72%) – table 2. This result conforms with the findings of other workers (Archibald, 1956; Zhou, 2002; Idowu et al., 2006).Nduka et al(2006) in their work on prevalence of malaria parasites and anaemia at Aba and Okigwe towns of Southeast Nigeria, similarly reported highest prevalence (69.35%) in the primigravidae as against 66.67% and 39.31% in secundigravidae and multiparous women respectively. But the findings of this study disagree with Saute et al. (2002) in Mozambique that observed no significant difference in prevalence level with parity. Duffy and Fried (1999) and Okoko et al. (2003) suggested that the early onset of efficient antibody response in multigravidae and the delayed production of antibodies in primigravidae appear to account for the gravidity – dependent and differential prevalence of malaria in pregnant women. 

The decrease in prevalence with increasing gestation (21.80%, 16.40%, and 9.64%) observed in first, second and third trimester respectively (table 3) agrees with the report of Nduka et al. (2006) at Aba and Okigwe towns. The result is also in line with Nair and Nair (1993), and Anosike (2004), but disagrees with Idowu et al. (2006) who recorded the least prevalence in the first trimester of pregnancy and the highest in the third trimester.

Since malaria in pregnancy can have severe health consequences on both the mother and infant and can also present major public health challenges, integration of intensified preventive measures is advocated. Use of insecticide – treated bednets (ITNs), intermittent preventive therapy (IPT) and integration of malaria control with general health services, should be embraced. Environmental- friendly indoor residual spraying and effective case management of pregnant women should also be incorporated in the overall action plans on prevention. 
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