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Abstract 

A study on the prevalence, intensity and some vector dynamics of malaria was carried out in Ogbaru Local Government 
Area of Anambra State using standard parasitological and entomological techniques for rapid assessment of malaria 
infection, level of parasitaemia and morphological features of mosquitoes. The results showed an overall malaria RDT 
prevalence of 20% and community based prevalence of 13 (16.0%) and 22(24%) for Odekpe and Ogbakuba 
respectively. In Odekpe, the age range (1-7 years) had the highest prevalence while in Ogbakuba the highest prevalence 
was the age range 7-14 years. Overall, males had lower malaria prevalence (14.0%) than females (21.0%). The intensity 
of malaria infection from each of the communities revealed that both high (>2000 - 250000parasites/µl) and medium 
(>500-2000 parasites/µl) parasitaemia was more in Ogbakuba community. Two hundred and thirty (230) mosquitoes 
were collected. One hundred and four (45%) of the total mosquito population in the study were found to be unfed with 
blood meal, whereas 86(37%) and 40(17%) were freshly and previously fed respectively. One hundred and forty two 
(61.7%) of the mosquitoes appeared gravid against 88(38%) that were non-gravid. The mosquitoes encountered were 
Anopheles gambiae 76(33.04%), Anopheles funestus 86(37.39%), and Culex specie 68(29.56%). Malaria transmission 
and possibility of an ongoing transmission of other mosquito-borne diseases among residents in the study area should 
necessitate design for further studies that would explore the interactions of mosquito species and the diseases they 
transmit in co- endemic communities as well as effective methods for their control.  
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1. Introduction

Malaria infection is largely distributed throughout warmer regions of the world, especially in the tropics where the 
vectors of malaria are found in large numbers. Farming activities which take place mostly during the rainy season of the 
year favour the breeding of mosquitoes and this makes the effects of malaria apparently noticeable in rural areas due 
to their proximity to farmlands [1]. In rural areas of Africa such as Anambra State Nigeria, malaria infection is quite 
endemic and younger children are most susceptible due to low immunity and poor hygiene. In Nigeria, malaria is 
holoendemic and it is one of the reasons for high mortality rates in children [2]. 
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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 [3], United States Embassy in Nigeria, 2016. Nigeria 
malaria fact Sheet (Online) Available at: <http://nigeria.usembassy.gov (Accessed 12 march, 2019). 

It is a disease of humans and animals caused by protozoan parasites of the genus Plasmodium [4, 5].  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 [6]. 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 World Health Organization, 2015. Fact Sheet: 
malaria World Report (online) Available at: <www.int/malaria/world malaria report (Accessed March 15, 2019).  

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 holoendemic in the rural area and mesoendemic in the urban 
areas [8].  

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 [United States Embassy in Nigeria, 2016. Nigeria malaria fact Sheet. 
(Online) Available at: <http://nigeria.usembassy.gov (Accessed 12 march, 2019)]. Due to the nocturnal feeding habits of 
most Anopheles mosquitoes, malaria transmission occurs primarily at night. Protection of man against mosquito bite 
include: the use of mosquito bed nets (preferably insecticide-treated nets (ITNs), and use of insect repellent on exposed 
skin [European Centre for Disease prevention and Control (ECDC) available at: <http://ecdc.evropa.eu (Accessed 15 
March, 2019)]. Past and present malaria control programmes as well as the most recent Malaria Control Programme 
Plan achieved limited success on eradicating the scourge. In spite of this, the malaria situation has steadily worsened 
and currently it is estimated that malaria accounts for 65% of all diseases reported in Nigerian health facilities and that 
42% of pregnant women are diagnosed with malaria which affects the birth weight of infants. Moreover, it is estimated 
that at least one million people die of malaria each year, mostly children under five years and more than 80% of the 
deaths worldwide occur in Sub Saharan Africa [9]. 

The use of insecticide-treated mosquito nets is a primary health intervention designed to reduce malaria transmission 
in Nigeria [10]. Accordingly, out of the total 663 million malaria cases averted in the past 15years in SSA, 67-73% has 
been attributed to the extensive distribution and use of ITNs [11], World Health Organization, [2015] Fact Sheet: malaria 
World Report (online) Available at: <www.int/malaria/world malaria report (Accessed March 15, 2019)]. However, 
despite massive scale-up of ITN distribution in Sub-Saharan Africa, shortfalls and inequalities exist [12] which 
compromise long-term elimination or control programs. Low socio-economic status is associated with low uptake and 
use of ITNs [13]. Although many health ministries and non-governmental organizations (NGOs) widely distribute ITNs 
for free or at low cost, their incorrect and inconsistent use remains problematic. Pyrethroids are the only insecticide 
class approved for use on ITNs [11] and resistance to pyrethroid insecticides in Anopheles malarial mosquito vectors is 
now widespread throughout Sub-Saharan Africa [14].  

2. Material and methods 

2.1. Study Area 

The study was carried out in Ogbaru Local Government Area (LGA) in Anambra State. A total of 2 communities (Odekpe 
and Ogbakuba) were selected for the study. These communities selected are currently under the Neglected Tropical 
Diseases (NTDs) elimination programme [15]. 

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 heads of the selected communities for mobilization and support. Letter of 
intent was sent to the stake holders in the selected communities. Ethical approval was obtained from the State Ministry 
of Health, Anambra State. 

2.3. Study design 

http://www.int/malaria/world
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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 test kits for P. falciparum, thick and thin films. A pre-tested questionnaire was 
used to obtain demographic information.  

 

2.4. Sample Collection and Examination 

Two sets of 20µl of capillary blood were collected from the middle finger using a capillary tube. Ten micro litres of blood 
each was dropped on SD Bioline immune-chromatographic test kits for P. falciparum Ag HRP2 antigen.  Two micro litres 
of blood were dropped on the outer end of the slide for thin film making, while six micro litres were 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 [16]. 

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

Parasite density was calculated and reported according to World Health Organization, [2015] Fact Sheet: malaria World 
Report (online) Available at: <www.int/malaria/world malaria report (Accessed March 15, 2019), with little 
modification in grading as; low (50-500 parasites/µl), medium (>500-2000 parasites/µl) and high (>2000- 250,000 
parasites/µl) using the formula:  

 Parasite Count x 8000           and Percentage (%) Parasitaemia          =                  No of parasitized red cells 

 Set Range of WBCs                                                                     Set Range of RBCs X 100 

A total of eighty (80) rooms were selected for mosquito knock down in this 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 room 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, 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 those that use ITBN and those 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 
[17]. 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 using 
morphological key of Gilles and De Miller [18] and counted, noting their physiological stages [19].  

3. Results  

Overall, Ogbaru LGA recorded a malaria prevalence of 20.10% (35) out of the 174 subjects tested. The number of 
individuals tested for malaria in Ogbakuba community were 91(33.2%), -- of which 22(39%) were positive, resulting in 
local prevalence of 24.4%. Eighty-three (30.3%) individuals were tested in Odekpe community and 13(23%) were 
positive, giving 16% local malaria prevalence (Table 1).  

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

Community  No. tested  No. positive  Prevalence (%) 

Odekpe 83(30.3%) 13(23%) 16.0 

Ogbakuba 91(33.2%) 22(39%) 24.2 

Total  174 35 20.1 

 

Overall sex related prevalence in Ogbaru LGA showed that males had lower malaria prevalence (14.0%) than females 
(21.0%).  

http://www.int/malaria/world
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In Odekpe community (table 2), 36(43%) males were tested and 5 turned positive giving a prevalence of 38%. The 
prevalence was 62% for the females, where 8 tested positive out of 39 individuals. 

Out of the 91 individuals tested in Ogbakuba, 39(43%) were males while 52(57%) were females; 9(38%) and 13(59%) 
were positive respectively (Table 3) 

Table 2 Sex related malaria prevalence in Odekpe Community 

Sex Number 
tested 

Number 
negative 

Number 
positive 

     Prevalence (%) 

Male 36(43%) 31 5. 0                           38 

Female  47(57%) 39 8.0 62 

Total  83 70 13 100 

 

Table 3 Sex Related Malaria Prevalence in Ogbakuba Community 

Sex Number 
tested 

Number 
negative 

Number 
positive 

Prevalence (%)   

Male 39(43%) 30    9 41 

Female  52(57%) 39 13 59 

Total  91 69 22 100 

 

In Odekpe community, the highest malaria prevalence was also seen among those aged between 1 to 7 years (table 4); 
out of 83 individuals tested in the community, 27 were of this age bracket and 4 tested positive giving a prevalence of 
30%. This was followed by those between 7 to 14 years and 14 to 21 years, where 17 and 6 individuals were tested 
respectively with 3 turning positive in each group, resulting in the same prevalence of 23% each.  A prevalence of 8% 
was recorded in age groups 28 to 35, 35 to 42, 42 and above, their sample sizes being 6, 4 and 9 respectively. Out of the 
14 individuals tested in age group 21 to 28 years, none tested positive. (Table 4). 

Table 4 Age Related Prevalence of Malaria in Odekpe Community 

 

A total of 91 individuals were tested in Ogbakuba community. The highest number tested, 22 were among age group 1 
to 7, with 7 individuals testing positive (31%). The highest age-related prevalence (36%) was among age group 7 to 14 
years, where 8 out of 16 subjects tested positive. Seventeen (17) individuals were tested among those aged 42 years 
and above and 4 tested positive (18%). A prevalence of 5% was recorded among age groups 14 to 21, 21 to 28 and 28 
to 35. All the 11 people tested among age group 35 to 42 years were negative (Table 5). 

Age range (years) No. tested No. positive Prevalence (%) 

1-7 27 4 30 

7-14 17 3 23 

14-21 6 3 23 

21-28 14 0 0 

28-35 6 1 8 

35-42 4 1 8 

42 and above 9 1 8 

Total  83 13 16 
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Overall, age related prevalence in the LGA showed that the age bracket 1 to 7 years had the highest malaria prevalence 
(61.0%), followed by the age range 7-14 years (59.0%), while subjects in the age bracket 21-28 had the least (5.0%). 

    Table 5 Age Related Malaria Prevalence in Ogbakuba Community 

Age range (years) No. tested  No. positive  Prevalence 

1-7 22 7 31 

7-14 16 8 36 

14-21 10 1 5 

21-28 9 1 5 

28-35 6 1 5 

35-42 11 0 0 

42 and above 17 4 18 

Total  91 22 24 

 

The intensity of malaria infection from each of the communities (figure 1) revealed that both high and medium 
parasitaemia were more in Ogbakuba community. Odekpe recorded lower intensity of malaria parasitaemia. 

 

Figure 1 Intensity of Plamodium parasitaemia across the two Communities in the study 

A total of two hundred and thirty mosquitoes were collected from both communities. In Odekpe, 38(35%) were 
Anopheles funestus, 40(37%) Anopheles gambiae sl and 31(28%) were of the Culex Species. The unfed population were 
more of the Culex (41.5%), followed by Anopheles gambiae sl (34%) and Anopheles funestus(24.5%).  Forty-three percent 
(43%) of those that had fresh blood meal were Anopheles funestus, followed by Anopheles gambiae sl (37%) and Culex 
(20%), while Anohpeles gambiae sl had the highest number (41%) of those that had blood meal previously, followed by 
Anopheles funestus (35%) and the Culex (24%). Among the gravid mosquitoes identified in Odekpe community, 38% 
were Anopheles gambiae sl, 37% Anopheles funestus and 25% were Culex as against 33.3%, 30.3% and 36.4% 
respectively for those that are non-gravid. Generally, Odekpe community recorded 41(38%) unfed mosquitoes, 
51(47%) freshly fed, 17(15%) previously fed, 76(70%) gravid and 33(30%) non-gravid (Figure 2). 

Ogbakuba community recorded a total of 121 mosquitoes. The physical features of mosquitoes identified in Ogbakuba 
community showed that Anopheles funestus formed 38% of those that were unfed, followed by 33% Anopheles gambiae 
sl and 29%  Culex species. Among those that were freshly fed, 43% were Anopheles funestus, 34% Culex and 23% 
Anopheles gambiae sl, while 40% of those that appeared previously fed were Anopheles funestus, followed by Anopheles 
gambiae and Culex Species which were 30% each. Forty four percent (44%) of the gravid mosquitoes caught in the area 
were Anopheles funestus, 32% Culex and 24% Anopheles gambiae sl, while the non-gravid were 36% (Anopheles gambiae 
sl), 35% (Anopheles funestus) and 29% (Culex species). Ogbakuba in summary recorded 63(52%) unfed mosquitoes, 
35(29%) freshly fed and 23(19%) previously fed, with 66(55%) gravid and 55(45%) non-gravid (Figure 3). 
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Figure 2 Physical Characteristics of Mosquito Species Identified In Odekpe Community 

 

 

Figure 3 Physical Characteristics of Mosquito species Identified In Ogbakuba Community 

4. Discussion 

Malaria is widespread in Africa and Asia, and World Health Organization (WHO) in recent report has considered it 
endemic in 76 countries [20].  This study which involved different age groups in Ogbaru LGA of Anambra State has 
confirmed an ongoing malaria transmission in the area. Overall prevalence of malaria in the area was found to be 
20.10%, a figure far lower than that (70.8%) reported by Onyido and his colleagues, [21] in Anambra state. The malaria 
prevalence from this study is also lower than that of Okeke et al., [22] who recorded a prevalence of 46.30% in the same 
state. The result is however similar to 24.49% and 22% recorded in 2017 and 2019 respectively by Udujih et al [5, 23]. 
in Anambra state. This is an indication of a progressive reduction in malaria prevalence as reflected also in the Nigeria 
Malaria Indicator Survey, where  RDT prevalence of 52% was recorded in 2010 and 45% recorded in 2015 [24, 25]. 
Also, according to the latest World malaria report, released in December 2019, there were 228 million cases of malaria 
in 2018, compared to 231 million cases in 2017 and the estimated number of malaria deaths stood at 405,000 in 2018, 
compared with 416,000 deaths in 2017. 

Malaria prevalence in the present study however, varied between the two communities in the local government area. 
Ogbakuba community recorded a higher prevalence of 24.4% than Odekpe which had a prevalence of 16%. Onyido et 
al., [21] also recorded variations in malaria prevalence in different communities in Ihiala Local Government of Anambra 
State. These variations could be attributed to factors like population cluster, proximity to water bodies (which act as 
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breeding sites of mosquito vectors), poor housing system, (which increases indoor biting rate) and use or not use of 
Insecticide treated bed net. 

This study observed higher malaria prevalence in females than in males. However, this must have occurred out of chance 
as the observed difference was statistically insignificant (P>0.05).  

Overall, age-related malaria prevalence was highest (61.0%) among those aged between 1 to 7 years.  Prevalence of 
malaria in this study was higher among the children than the adults. This is in line with a 2010 hospital-based study 
conducted in Gboko Benue State, where Houmsou et al., [26] observed highest malaria prevalence in patients of the age 
groups 1-10 and 61-70 years. It has been established that children under 5 years of age are particularly susceptible to 
malaria infection in areas with high malaria transmission and more than 70% of all malaria deaths occur in this age 
group [11]. According to the United States Embassy in Nigeria, (2016). Nigeria malaria fact Sheet. (online) Available 
at:<http://nigeria.usembassy.gov (Accessed 12 march 2019), malaria accounts for 60% of outpatient visits, 30% of 
hospitalizations among children under five years of age in Nigeria and contributes to an estimated 11% of maternal 
mortality. 

Ogbakuba community had a higher intensity of malaria parasitaemia in this study. This community is in a more rural 
setting compared with Odekpe which is a semi-urban community.  Malaria is normally considered mainly a problem of 
the rural poor, even though it has been a concern in urban settings for centuries. However, evidence now suggests that 
economic development and various environmental changes during the twentieth century have reduced the incidence of 
malaria in urban contexts [27]. Similarly, some studies have suggested lower malaria risk in urban areas compared with 
neighboring rural areas [28], although the unresolved question of what constitutes an urban versus a rural area in some 
settings makes comparisons difficult [29]. 

Only Anopheles and Culex mosquitoes were identified in the present study and both have been reported in different 
parts of Nigeria by different researchers. Anopheles gambiae sl and An. funestus made up 72% of the total mosquito 
population against 28% by the Culex species. This is in agreement with the findings of Oduola et al., [30] and Bunza et 
al., [31] who reported Anopheles species to be more dominant in Kwara and Kastina States. However, Okonkwo et al., 
[32] reported Culex species to be more dominant in Oba, Idemili South of Anambra State. All the mosquitoes in this study 
were caught inside the houses confirming their anthropophagic, endophagic and endophilic feeding habits. The results 
of the blood meal and abdominal condition analysis are also a strong evidence of a continuous human-vector contact, 
on-going disease transmission and a sustained reproduction of the vectors in the area. 

All the mosquitoes encountered in this study are potential vectors of different mosquito-borne diseases. Apart from 
constituting a serious nuisance to humans, Culex species also transmit diseases such as Japanese and Saint Louis 
encephalitis, Rift valley fever, West Nile Virus and lymphatic filariasis [33]. Apart from malaria, Anopheles mosquitoes 
are also known to transmit Wuchereri banchrofti (filarial worm); the Timorese filaria, Brugia timori and several 
arboviruses. Co-endemicity of malaria and lymphatic filariasis has been reported in Anambra state by FMHN [34, 35]. 
The number of Culex mosquitoes identified in the study areas suggests that there is urbanization of the area as these 
mosquitoes have a predilection for urban environment. Again, urbanization implies that there is an increasing human 
population in the areas which is increasing the number of people that will be susceptible to malaria, filariasis and other 
Culex and Anopheles borne diseases in the areas.  

5. Conclusion 

The findings of this study have shown that there is ongoing transmission of malaria in the area. From the entomological 
aspect, there is also the possibility of an ongoing transmission of Bancroftian filariasis and other mosquito-borne 
diseases in the study area.  It is therefore necessary to design further studies that would explore the interactions of 
mosquito species and the diseases they transmit in co-endemic communities as well as effective methods for their 
control.  
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