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Abstract 

Background: Malar ia is highly endemic in Niger ia, making malar ia morbidity and mor tality a 

leading public health challenge. The most at risk population of malaria attack is under-five years’ chil-

dren. However, malaria is presumptively treated in older age groups. This study aimed to determine the 

age-dependent prevalence of malaria amongst three age groups in a rural community in south-south Ni-

geria.  

Methods: A community-based cross-sectional survey comprising febrile and afebrile participants (n = 

300) were randomly selected and included for the study. The study participants were grouped into three 

groups: under-five years old children (n = 100), older children of aged 6-15 years (n = 100) and 16 years 

and above (n = 100). Malaria Rapid Diagnostic Tests (RDTs) and Giemsa-stained microscopy were used 

for malaria diagnosis and parasite detection. Clinical and demographic parameters as well as malaria 

prevalence were analyzed. The level of statistical significance was considered at ρ = 0.05  

Results: Malar ia prevalence in the under-five age group was 73% by RDTs and 49% by microscopy. 

For the 6 – 15 years, the prevalence of malaria was 60% and 43% by RDTs and microscopy respectively 

while RDTs accounted for 38% and microscopy 17% for the 16 years and above group.  

Conclusion: Artemisinin-based combination therapies (ACTs) administration to older children and 

adults should be based on parasitological confirmation of suspected cases with at least malaria RDTs to 

reduce drug pressure. 
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1.0 INTRODUCTION 

The burden of Plasmodium falciparum malaria and the 

relationship between the age-pattern of malaria morbidity 

and transmission intensity  suggest that severe malaria is 

more concentrated in younger age groups in areas of high 

malaria transmission [1, 2]. In settings with high malaria 

transmission intensity, it has been reported that the 

incidence of clinical attacks peaks in early childhood 

(under five years) and then declines rapidly with 

increasing age as a result of several episodes of malaria 

attacks and acquisition of clinical immunity in such 

populations [3, 4]. Conversely, in areas of moderate 

transmission intensity, the age of peak transmission is in 

older children, in contrast, in populations exposed to very 

low transmission level or  epidemic malaria, the risk of 

infection remains constant across all age groups [5]. 

Therefore, the age pattern of malaria incidence can serve 

as an indicator for naturally acquired immunity in the 

malaria-endemic population [6, 7]. 

Globally, the most vulnerable age group to malaria 

deaths are children under five years old [8]. The number 

of deaths from malaria tends to decrease with age, with 

those over 70 years old accounting for less than four 

percent [9]. When age categories are combined, children 

under 14 years old account for approximately 80 percent 

of mortality [9]. 

However, most fever cases are considered as malaria 

infections. They are treated as such without 

parasitological confirmation among all age groups in 

rural communities in sub-Saharan Africa [10], especially 

in Nigeria which carries a disproportionate burden of the 

infection [11, 12]. The overuse or inappropriate use of 

antimalarial medications is on the increase in Nigeria. 

Artemisinin-based combination therapies (ACTs) are 

sold over the counter. They are readily purchased and 

consumed without proper prescription and diagnosis [13, 

14], leading to self-medication, and increasing the risk of 

the emergence of antimalarial drug selection pressure 

[12].  

There is a paucity of published data on the evaluation of 

age-dependent malaria prevalence and distribution at 

Akeddei community in Bayelsa State. Proper 

understanding of the epidemiology of the disease among 

at-risk groups in the study population is warranted. This 

study reports the age-dependent clinical malaria 

prevalence and distribution in a rural village in the 

southern part of Nigeria. 

 

2.0 METHODOLOGY 

2.1 The Study Design and Location 

A community-based cross-sectional study design was 

conducted from June to October 2019 in a rural village 

(Akeddei community). Akeddei is situated in the riverine 

area of the oil rich Niger Delta region (Bayelsa state, 

Sagbama LGA) of Nigeria. It is located between latitudes 

4°55 ˈN and longitudes 6°04ˈE. The study terrain is 

composed of thick forests and freshwater swamp with a 

large area of land flooded for most of the year. There is 

an intense rainfall from March to October and a very 

short dry season observed from November to February 

each year [15] . The main occupation of the inhabitants is 

fish farming. The peculiar features of the study location 

serve as favorable breeding site for mosquito and malaria 

transmission. 

2.2 Study Population  

The study population comprised febrile and afebrile 

under five-year children of both sexes, older children (6-

15 years), and adults (16 years and above) within the 

community. A total of 300 participants (100 participants 

per age group) was included for random malaria 

screening using RDTs and microscopy  

2.3 Parasitological Assessment 

2.3.1 Microscopy 

A finger-prick blood sample was collected from each 

participant for thick- blood smears stained with 10% 

fresh Giemsa-stain following standard procedure for 

parasite identification and quantification by expert [16]. 

A thick blood smear was considered negative only after  

100 consecutive high power fields were screened and 

free of malaria parasite.  Slides were read by an expert 

microscopist at the Malaria Laboratory, Institute for 

Advanced Medical Research and Training (IAMRAT), 

University of Ibadan. 

2.3.2 Rapid Diagnostic Tests (RDTs) 

The Carestart™ (Access Bio, Inc. USA) brand of the 

RDT was used for this study. The test preparation and 

interpretation was carried out according to manufactur-

er’s instructions. Reading and interpretation of test re-

sults was done within the specified 15–20 min test win-

Funwei et al Pan African Journal of Life Sciences (2021):5(2): 257-262 



 

259 

 

dow. The test result was positive when the test and con-

trol lines were visible in their respective test windows, 

but negative when only the control line is visible and in-

valid when the control line is not visible. Faint test lines 

were also considered positive. Haemoglobin level was 

also estimated by using the Tallquist method by compar-

ing the colour of the blood with the standards provided 

by the manufacturers in percentages. 

2.4 Ethical Consideration 

Ethical approval for this study was obtained from 

Bayelsa State Ministry of Health. A verbal informed con-

sent was obtained from all participants (parents/guardians 

in the case of minors) before any study related-

procedures were carried out. Information about partici-

pants was concealed with utmost confidentiality while 

participation was voluntary. 

 2.5 Data Analysis  

Data were entered into Microsoft Excel and IBM SPSS 

(version 20) for analysis. The Mean and standard devia-

tion (SD) of clinical, demographic parameters and malar-

ia  prevalence were analyzed and compared. The preva-

lence of malaria among the different age groups was 

compared using Chi-square. Statistical level of signifi-

cance was p-value <0.05. 

 

3.0 RESULTS 

One hundred participants were enrolled in each age 

group. The mean age of the participants in the under-five 

year group was 2 ± 1 years, the 6 – 15 years group was 9 

± 2 years while the mean age for the 16 years and above 

group was 43 ± 16 years respectively. In the under-five 

years group 47% of the participants were males while 

53% were females. Similarly, in the 6 -15 years and 16 

years and above groups, 46% and 27% were males while 

54% and 73% were female. The body temperatures 

ranged from 36.0oC - 39.5oC in all the three groups while 

the mean body weights (kg) were 12.9 ± 5.6 (under five 

years), 27.9 ± 11.1 (6 – 15 years) and 60.6 ± 10.2 (16 

years and above) respectively. Haemoglobin (Hb) level 

was 9.3 ± 2.3% (under five years), 10.8 ± 1.8% (6 – 15 

years) and 13.3 ± 1.2% (16 years and above). Parasite 

density range was between 40 to 148934 while geometric 

mean was 1696, 494 and 546 respectively (Table 1). 

The age-pattern of malaria prevalence and distribution in 

the under-five group was 73% by RDTs and 49% by mi-

croscopy. For the 6 – 15 years, malaria prevalence was 

60% by RDTs and 43% by microscopy. RDTs accounted 

for 38% and microscopy 17% for the 16 years and above 

age group. The difference in the proportion of malaria 

prevalence and distribution between the under-five and 

the other groups (6-15yrs and >16yrs) was statistically 

significant (ρ = 0.000) for RDTs and microscopy respec-

tively (Table 2). 

Malaria prevalence was higher in females than their male 

in all the age groups while presence of fever positively 

influenced parasitaemia (Table 2). 

 

3.0 DISCUSSION 

Children under five years and pregnant women are the 

most vulnerable population for malaria infection [17, 18]. 

Our study corroborated under five year’s children as the 

highest  group with malaria prevalence in the study popu-

lation (73% and 49%) by RDT and microscopy respec-

tively. Although, in areas of high malaria transmission 

intensity, it has been reported that a decline in malaria 

incidence is associated with age [19, 20] which is thought 

to be as a result of acquisition of clinical immunity due to 

intense exposure in early life [3, 4]. Our findings show 

that the prevalence of malaria decreases as children grow 

older and into adulthood (table 2). Thus antimalarial drug 

administration to older children and adults in high malar-

ia transmission settings should be carefully considered 

with parasitological confirmation. Inappropriate malaria 

case management is one of the most typical public health 

challenges among rural dwellers. All febrile illnesses 

characterized by fever are assumed to be malaria infec-

tions and are  treated with antimalarial drugs without de-
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Table 1. Demographic and clinical character istics of the study 

participants 

Variable Under 5yrs 

N= 100 

6 -15yrs 

N=100 

16yrs & 

Above 

 Age (Years)  2 ± 1  9 ± 2  43 ± 16 

Sex (M : F) M: 47% M: 46% M: 27 % 

Temperature (oC) 36.7 ± 0.7 36.5 ± 0.5 36.5 ± 0.5 

Weight (kg) 12.9 ± 5.6 27.9 ± 11.1 60.6 ± 10.2 

Hb Level (%) 

Geometric Mean 

9.3 ± 2.3 

1696 

10.8 ± 1.8 

494 

13.3 ± 1.2 

546 
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finitive diagnosis [21].Though, the age-dependent de-

crease in malaria prevalence could be attributable to the 

fact that older individuals may have developed acquired 

immunity against Plasmodium falciparum malaria result-

ing from several episodes of malaria infection. Similar 

findings were reported in Nigeria [22], Malawi [23] and 

other malaria endemic areas [24,25] . Conversely, some 

studies have reported otherwise as malaria incidence was 

low in children less than five years [26]. This could result 

of effective utilization of malaria preventive measures 

such as sleeping under insecticide-treated bed nets and 

indoor residual spraying with good knowledge and adher-

ence to malaria preventive methods. Ironically, the study 

population has poor knowledge about utilizing malaria 

preventive methods such as the  non-use of insecticide 

treated bed nets and other vector control mechanisms in 

our study area, consistent with previous reports [27]. De-

spite the free distribution of long-lasting insecticide-

treated nets in the study area (Akeddei community) by 

the government and other interventionist agencies, most 

individuals use the bed nets for farming activities such as 

using the nets for fishing and sieving, during cassava pro-

cessing in the study area. The under-utilization of bed 

nets and other preventive mechanisms in the evaluated 

study population exposes all age groups to malaria infec-

tion, especially the under-five age group. The inappropri-

ate consumption of antimalarial drugs by older children 

and adults may stimulate parasite selection pressure and 

subsequently, emergence of resistant parasites in the pop-

ulation.   

Gender-based analysis of malaria prevalence in the study 

population shows higher malaria infections in females 

across all age categories than their male counterparts. 

This finding was consistent with previous studies [28,29] 

but was contradicted by an adult male bias in clinical ma-

laria in hypo-endemic regions of India [30]. It is unclear 

if male-biased clinical malaria is associated with malaria 

hypo-endemic regions while female-biased clinical ma-

laria is associated with hyper-endemic areas. Although it 

has been argued that adult males are more likely to stay 

outdoors than adult females, and hence more likely to be 

bitten by infected mosquitoes, this seems unlikely as the 

biting pattern of infected mosquitoes has been reported to 

be host sex-independent [31]. 

A limitation of the study is the small sample size to rep-

resent each age group of the study due to financial con-

straints. Although, the data gives baseline information on 

age-wise malaria prevalence in the area. However, larger 

sample size is required for clearer malaria epidemiologi-

cal surveillance in the study population as our findings 

could not be used to make a generalized statement confi-

dently. 

This study shows that malaria is age-dependent with the 

highest burden in the under-five years age group with a 

steady decline in older age groups in the study 

population.  
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Table 2. Gender  and Fever  Status on Malar ia Preva-
lence  

Variable RDT +ve (%) MP +ve (%) RDT/MP 
+ve (%) 

Under 5 Year 

Sex: 

Male 

Female 

      

  

34 (46.6) 

  

19 (38.8) 

  

53 (43.4) 
39 (53.4) 30 (61.2) 69 (56.6) 

Total 73 (100) 49 (100) 122 (100) 

Fever Status: 

Present 

Absent 

      

51 (69.9) 37 (75.5) 88 (72.1) 

22 (30.1) 12 (24,5) 34 (27.9) 

Total 73 (100) 49 (100) 122 (100) 

6 -15 Years 

Sex: 

Male 

Female 

      

18 (30) 19 (44.2) 37 (35.9) 

42 (70) 24 (55.8) 66 (64.1) 

Total  60 (100) 43 (100) 103 (100) 

Fever Status: 

Present 

Absent 

      

39 (65.0) 27 (62.8) 66 (64.1) 

21 (35.0) 16 (37.2) 37 (35.9) 

Total 60 (100) 43 (100) 103 (100) 

16 years and above 

Sex: 

Male 

Female 

      

9 (23.7) 5 (29.4) 14 (25.5) 

29 (73.3) 12 (70.6) 41 (74.5) 

Total 38 (100) 17 (100) 55 (100) 

Fever Status: 

Present 

Absent 

      

27 (71.1) 10 (58.8) 37(67.3) 

11 (28.9) 7 (41.2) 18 (32.7) 

Total 38 (100) 17 (100) 55 (100) 
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There is a need for proper health education and 

sensitization on the use of malaria preventive methods to 

reduce malaria burden in under-five children and the 

inappropriate antimalarial drug intake by older children 

and adults in the study population.  
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