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Abstract

The prevalence, intensity and some vector dynamics of malaria in two communities of Anambra East Local Government
Area LGA was carried out using standard parasitological and entomological techniques for rapid assessment of malaria
infection, level of parasitaemia and morphological features of mosquitoes. Results showed an overall malaria RDT
(Rapid Diagnostic Test) prevalence of 22% and community based prevalence of 13 (30%) and 22(24%) for Umuoba -
Anam and Nando respectively. Overall, age related prevalence in the Anambra West LGA showed that the age bracket
35 to 42 years had the highest malaria prevalence 3(42.9 %). Overall sex related prevalence in Anambra East LGA
showed no statistical significance in prevalence among males (12.0%) and females (10.0%) (P<0.05). The intensity of
malaria infection from each of the communities revealed that both low (50-500 parasites/ pl) and medium (>500-2000
parasites/ul) parasitaemia. There was no high parasitaemia recorded in Umuoba-Anam. Overall, a total of 225
mosquitoes were encountered with anopheles making up 61%. A hundred and twenty one (53.8% of the total mosquito
population in the study was found to be unfed with blood meal whereas 54(24%) and 50 (22.2%) were freshly and
previously fed respectively. One hundred and twenty one (53.8%) of the mosquitoes appeared non-gravid against
82(36.4%) that are gravid. The mosquitoes encountered were Anopheles gambiae 31(13.8%), Anopheles funestus
77(34.22%), and Culex Specie 117(52%). The two communities recorded variations in prevalence, intensity and vector
dynamics. There should be intensified effort to continuously educate the masses on all the strategies of malaria
prevention.
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1. Introduction

Malaria is one of the most important public health problems in the world with Nigeria accounting for the greatest
number of cases and deaths among all the countries in the world. [1,2]. It is a disease of humans and animals caused by
protozoan parasites of the genus plasmodium [3,4]. In humans, malaria is caused by P. falciparium, P. Malariae, P.ovale
and p.vivax with P. falciparium as the most common cause of human infection responsible for about 90% of deaths [5].
The female mosquitoes of the Anopheles genus serve as the primary hosts and transmission vectors of the parasites.
Malaria is endemic throughout most of the tropical countries with an ongoing transmission in 95% countries and
territories according to [6].
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In Nigeria, the degree of malaria infection varies from region to region [7]. Transmission rate in the Southern region is
approximately uniform throughout the year where it is holendemic in the rural area and mesoendemic in the urban
areas [8]. Malaria is the third leading cause of death for children under five years worldwide, after pneumonia and
diarrheal disease. There are an estimated 100 million malaria cases with over 300,000 deaths per year in Nigeria
compared with 215,000 deaths per year in Nigeria as a result of HIV/AIDS [2]. Due to the nocturnal feeding habits occurs
primarily at night protection of man against mosquito bites include the use of mosquito bed nets preferably Insecticide-
Treated Nets (ITNs), and use of insect repellent on exposed skin [9].

Malaria control in Nigeria has continued to receive huge financial resources from both the government and international
bodies over years. Nigeria is one of the malaria endemic countries that have adopted the use of insecticide-treated bed
nets as a primary health intervention designed to reduce transmission of malaria. Insecticide-Treated Bed Nets (ITNBs)
therefore, have been fairly distributed in both urban and rural areas mostly free of charge. However, malaria has
continued to be a major public health problem in the country.

The emphasis devoted to creating awareness on the use of the ITBNs in Nigeria has become such that all other control
measures are sidelined and may soon be dropped out of use. There is need therefore, to evaluate the effectiveness of
malaria control methods with respect to local environmental factors in the Nigerian communities in order to establish
the best control approach for particular environments.

2. Methods

2.1. Study Area

The study was carried out in Anambra East Local Government Area (LGA) in Anambra State. A total of two villages
(Nando and Umuoba Anam) were selected for the study. The communities selected were communities currently under
the Neglected Tropical Diseases (NTDs) elimination program [10]. The study communities lie within the humid tropical
rainforest belt of south eastern Nigeria. The main occupation of the people is fishing, subsistence farming and trading.
The nature of their occupation predisposes them to frequent mosquito bites.

2.2. Ethical Considerations

An advocacy visit was made to the traditional head of the selected village for mobilization and support. Letter of intent
was sent to the stake holders in the selected villages. Ethical approval was obtained from the State Ministry of Health
Anambra State.

2.3. Study design

The study design and method was adapted to that by [11]. This involved malaria cross sectional survey of 174 randomly
recruited subjects (75 males and 99 females) from age 1 year and above using rapid diagnostic assay kits for P.
falciparum, thick and thin films. A pre-tested questionnaire was administered to obtain demographic information.

2.4. Sample Collection and Examination

Two sets of 20yl of capillary blood were collected from the center finger employing a capillary. Ten micro litres of blood
each was dropped on SD Bioline immunochromatographic test kits for P. falciparum Ag HRP2 antigen. Two micro litres
of blood was dropped on the outer end of the slide for thin film making while six micro litres was used to make a thick
film on the inner part of the slide. The thin film was fixed in 70% methanol. All blood films were stained using 3%Giemsa
stain for 30 minutes [12].

The stained slides were sent to the laboratory to be viewed microscopically for Plasmodium detection, speciation and
parasite count. The films were counted by employing a four digit hand tally counter and Olympus microscope.

Parasite density was calculated and reported according to WHO (2015) with little modification in grading as; low (50-
500 parasites/ pl), medium (>500-2000 parasites/ul) and high (>2000- 250000parasites/pl) using the formula:
Parasite count x 8000 /set range of WBC and %parasitaemia=parasitized red cell/set range of RBCs X 100.

A total of eighty (80) rooms were selected for mosquito knock down with in the study. All the compounds in each
community were numbered and twenty (20) compounds out of the even numbered compounds were selected
systematically. In each of the chosen compounds, the space where the highest number of persons slept was selected.
Out of the eighty rooms selected for knock down, forty were from houses with block walls, ceiling and closed eaves
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whereas the other forty were from those with open eaves with or without ceiling. The former was designated improved
houses while the later was named unimproved houses. Each group was further divided into people who use ITBN and
people that use window net as vector control measure.

Indoor resting mosquitoes were sampled between 06:00AM and 10:00AM using Pyrethrum Spray Catches (PSC)
method [13].In each room, a pyrethrum insecticide was sprayed into the space with window and doors closed; mosquito
collection was made after about 10 minutes on a white cloth following knock-down. Mosquitoes were identified
morphological key of [14] and counted, noting their physiological stages [15].

3. Results

3.1. Malaria study result

Overall, Anambra East LGA recorded an overall malaria prevalence of 22.00% out 100 subjects tested. The number of
individuals tested for malaria in Umuoba-Anam village was 47(47.00%), out of which 14(29.79%) was positive. Fifty
three (53.00%) individuals were tested in Nando village and 8(15.09%) were positive (Table 1).

Table 1 Overall RDT (Rapid Diagnostic Test) prevalence of malaria in the study population

Community No. of tested | No. of positive | Prevalence
Umuoba-Anam 47(17.2%) 14(25%) 30.0
Nando 53(19.3%) 8(14%) 15.1
Total 100 22 22

Overall sex related prevalence in Anambra East LGA showed no statistical significance in prevalence among males
(12.0%) and females (10.0%) P>0.05. In Umuoba-Anam, a prevalence of 64% was recorded among males out of 26
tested whereas females recorded a prevalence of 36% out of 21 tested. In Nando village, the number of males tested
was 20, out of which 3 were positive with malaria prevalence of 37.5% while 5 females tested positive out of 33 with
giving a prevalence of 62.5%.

Table 2 Age related malaria prevalence in Umuoba-Anam village

Age range No. of tested | No. of positive | Prevalence
1-7 9 3 21.4
7-14 7 4 29.0
14-21 2 0 0.0
21-28 7 1 7.1
28-35 7 1 7.1
35-42 3 2 14.0
42 and above 12 3 21.4
Total 47 14 30

Overall, age related prevalence in the Anambra East LGA showed that the age bracket 35 to 42 years had the highest
malaria prevalence 3(42.9.%) followed by the age range 1-7 years 7(29.2%) while subjects in the age bracket 21-28 had
the least 1(10.0%).

Age related malaria prevalence in Umuoba-Anam village showed the highest prevalence, 29% was recorded among age
group 7 to 14 years. This was followed by a prevalence of 21.4% recorded in two age groups, 0 to 7 & those above 42
year. Two (2) persons were positive out of 3 tested in age group 35 to 42 years, giving a prevalence of 14.0%. Age groups
21 to 28 and 28 to 35 years had the same population (7 each), same number testing positive (1 each) and with same
prevalence of 7.1%. Only 2 individuals were tested among age group 14 to 21 years and they were both negative.
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Age related prevalence of malaria in Nando village showed that fifteen individuals were tested among age group 0 to 7
years with 4 testing positive. This gave the highest age related prevalence of 50% in the village. It was followed by 25%
prevalence recorded among age group 42 years and above, having 2 persons positive out of 16 tested. Both age groups,
14 to 21 years and 35 to 42 years had 12.5% prevalence. Eight (8) individuals were tested among age group 7 to 14
years, three (3) among 21 to 28 years and five (5) among group 28 to 35 years; none among these groups tested positive
for malaria.

Table 3 Age related malaria prevalence in Nando village

Age range No. of tested No. of positive Prevalence
1-7 15 4 50
7-14 8 0 0
14-21 2 1 12.5
21-28 3 0 0
28-35 5 0 0
35-42 4 1 12.5
42 and above 16 2 25
Total 53 8 15.1

The intensity of malaria infection from each of the four communities is represented in figure 1. Umuoba-Anam recorded
the highest frequency of low and medium malaria density. There was no high parasitaemia recorded in Umuoba-Anam.
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Figure 1 Intensity of Plasmodium parasitaemia in the study

3.2. Entomological result

The distribution of mosquito species encountered in the study areas showed a total of 225 mosquitoes encountered in
the study; the Culex Species made up 52% of the total mosquitoes identified, while Anopheles funestus and Anopheles
gambiae sl made up 34.2% and 13.8% respectively.

Physical characteristics of mosquitoes identified in Umuoba-Anam showed 57% of the unfed group as Culex, 32%
Anopheles funestus, and 11% Anopheles gambiae sl; 60% of the freshly fed group as Culex, 23% Anopheles funestus and
17% Anopheles gambiae sl, while the previously fed are 39%(Culex), 32%(Anopheles funestus) and 29% (Anopheles
gambiae sI). The Culex species recorded the highest number in both gravid and non-gravid (64.2% and 44%
respectively) groups, followed in the same pattern by Anopheles funestus (25.4% and 32%) and Anopheles
gambiae(10.4% and 21%). Umuoba-Anam recorded a total of 81(58%) unfed, 30(22%) freshly fed, 28(20%) previously
fed, 67(48%) gravid and 72(52%) non-gravid mosquitoes. (figure3).
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Figure 2 Distribution of mosquito species identified in the study areas

50

45

40

35

30

25

20

15

10

5\

\ N

\ /N

\ /

An. gambiae

An. funestus

« \ /
ANEEAN / /

Culex

N~/

N
AN
\\///\/

UF FF PF G NG

Figure 3 Physical characteristics of mosquito species identified in Umu Oba-Anam

Figure 4 Physical characteristics of mosquito species identified in Nando community.
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Nando village had showed Unfed: Culex 50%, Anohpeles funestus 42.5%, and Anopheles gambiae 7.5%; freshly fed:
Anopheles funestus 46%, Culex 37% and Anopheles gambiae sl 17%; previously fed: Culex 59%, Anopheles funestus 32%,
and Anopheles gambiae 9%; Gravid: Anopheles funestus 51%, Culex 41% and Anopheles gambiae sl 8%; Non-gravid: Culex
55%, Anopheles funestus 33% and Anopheles gambiae sl 12%. In general, Nando village recorded 4(46%) unfed,
24(28%) freshly fed, 22(26%) previously fed, 15(43%) gravid and 49(57%) non- gravid mosquitoes. (Figure 4).

4. Discussion

Malaria is endemic throughout most of the tropical countries with an ongoing transmission in 95% countries and
territories [6]. This study in two villages in Anambra East Local Government Area has confirmed an ongoing malaria
transmission in the area. The prevalence of malaria was found to be 22%. This figure is far lower than other studies
conducted previously in the state [16,17]. The result is however similar to 24.49% and 22% recorded in 2017 and 2020
respectively by Udujih et al. [4], and 21% recorded by Dike- Nduduim et al [11] in the same state. This is an indication
of a progressive reduction in malaria prevalence as reflected also in the Nigeria Malaria Indicator Survey where a RDT
prevalence of 52% was recorded in 2010 and 45% recorded in 2015 [18,19].

The prevalence of malaria varied between the two communities with Umuoba-Anam village recording a statistically
significant higher prevalence (P<0.05). Population cluster is one of the factors that contribute to variations in malaria
prevalence. These variations also could be attributed to other factors like proximity to water bodies which act as
breeding sites of mosquito vectors, use of Insecticide treated bed net and poorly finished housing.

This study observed higher malaria prevalence in males than in females. The observed difference was statistically
insignificant. Overall age-related malaria prevalence was highest among the age bracket 35 to 42 years (42.9%)
followed by those in the age bracket 1-7 years (29.2%). This contradicts finding where children below age 10years had
the highest prevalence [20,21,22]. This disparity could be attributed to the increased rate of ITN use among the
vulnerable group of which children below the age of 10 years are among.

Malaria parasite densities recorded in this study were mostly below 2,000 parasites/pL of blood with many cases falling
below 500 parasites/pL. According to [23], asymptomatic parasitaemia may occur in high transmission areas after
childhood where sub-microscopic plasmodium serve as a silent reservoir of disease, sustaining a low level of remnant
malaria in the population.

All the mosquitoes in this study were caught inside the houses confirming their anthropophagic, endophagic and
endophilic feeding habits. The blood meal and abdominal condition is also a strong evidence of a continuous human-
vector contact, on-going disease transmission and a sustained reproduction of the vectors in the area. Only Anopheles
and Culex mosquitoes were identified in the present study. Anopheles gambiae, An. funestus made up 61% of the total
mosquito population against 39% by the Culex species. This is in agreement with the findings of [24] and [25] who
reported Anopheles species to be more dominant in other parts of the country. Culex species have been found by [26] to
be dominant in some parts of Anambra State. Anambra State is a densely urbanized region of the country which may
account for the high number if Culex species. The number of Culex mosquito identified in the study areas suggests that
there is urbanization of the area as these mosquitoes have a predilection for urban environment.

5. Conclusion

It is evident from this study that malaria transmission is still ongoing in the study area. Mosquito-proofing of houses
should become the central plank of malaria control activities in the tropical countries. Apart from the fact that
mosquitoes are possibly becoming resistant to the insecticides used in treating bed nets, the effectiveness of insecticide
treated bed net is also limited by the fact that it is primarily designed to protect individuals who are sleeping from
mosquito bite. Most mosquito bites take place within the house from dusk, when people are still busy with activities
such as cooking, eating, reading, relaxing, etc. as such any measure taken to keep mosquitoes from entering the house
therefore, should be given more attention.
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