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INTRODUCTION 

Malaria remains a major global disease burden, with 

approximately 438,000 deaths annually. Malaria is 

ranked by World Health Organization as the largest 

single component of the disease burden in Africa, 

accounting for approximately 250 million clinical cases 

and approximately 1 million deaths each year.
1,2 

In 

Africa, malaria is responsible for about 20-30% of 

hospital admissions and about 30-50% of outpatient 

consultations. Sub-Saharan African countries are 

disproportionately affected by malaria due to the 

presence of mosquito vectors, widespread poverty, 

limited infrastructure, and overburdened health systems. 

Those living in extreme poverty are most vulnerable to 

infectious diseases. In Nigeria, malaria is holoendemic 

with seasonal variations throughout the year which 

comprises of a distinctive rainy and dry season. It is a 

major cause of morbidity and mortality in Nigeria, and at 

least 100% of the population suffers from one episode of 

malaria each year. The malaria situation in Nigeria is 

very burdensome and it impedes human development. It 

is both a cause and consequence of underdevelopment.
3
 

ABSTRACT 

 

Background: Malaria has remained a global burden for many centuries. It remains a major public health disease 

particularly in the tropic despite several interventional efforts targeted at its elimination. Malaria if not treated early 

enough could result in patients becoming anaemic. In Nigeria, elderly (60 years and above) represent a vulnerable 

group of individuals, they enjoy very little attention in terms of specific health related interventions and facilities. 

This study aimed to assess the prevalence and proportion of asymptomatic malaria infections and anaemia among the 

geriatric population in Osun state, Southwestern Nigeria.  

Methods: A community-based cross-sectional study was conducted among 396 elderly with average age of 

69.14±7.27 years. Blood samples were collected for the preparation of Giemsa stained blood films for the detection 

and quantification of malaria parasites microscopically. Packed cell volume (PCV) was assessed using hematocrit.  

Results: Malaria parasites were present in the peripheral blood of 16.2% of the population and only 9.3% of the 

elderly were found to be anaemic. The „Very old‟ age group of >85 years years had highest prevalence of malaria 

(33.3%) but this was not statistically significant (p=0.17). Male respondents (24.4%) were more infected than females 

(13.7%) and this was found statistically significant (p=0.015). Having malaria parasite and living in the rural areas 

were significantly associated with being anaemic, p<0.05 in each case.  

Conclusions: Considerable proportion of asymptomatic elderly individuals with parasitaemia were found anaemic. 

This group also represents a silent reservoir for malaria transmission in the country, if not addressed.  
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Of the four human malaria parasite species, Plasmodium 

falciparum is reported to cause the highest morbidity and 

mortality.
4
 P. falciparum disease severity ranges from 

severe and complicated, to mild and uncomplicated, to 

asymptomatic.
4
 Asymptomatic malaria refers to the 

presence of malaria parasites in the blood without 

symptoms. Asymptomatic malaria parasitaemia has been 

identified to provide a reservoir for malaria transmission 

as well as a precursor in the progression to symptomatic 

disease.
5
 It is prevalent in highly endemic areas of Africa, 

with only a small percentage of individuals exhibiting 

clinical symptoms. It has also been argued that 

asymptomatic infections are needed to build the 

immunity in children, protecting them from severe 

diseases. However, asymptomatic infections have been 

implicated in impacting negatively on the wellbeing of 

children; causing anaemia, malnutrition and poor 

intellectual development.
6
 The presence of a large 

number of asymptomatic carriers in a population is a 

challenge and places an additional burden on malaria 

control programmes.
7
  

Most Nigerian epidemiological studies of malaria have 

often focused on pregnant women and their unborn 

babies as well as children under-five years of age as the 

most vulnerable groups. Till date, there is inadequate 

information about the epidemiology and management of 

malaria among elderly, yet the elderly are vulnerable to 

diseases and illnesses due to their physiological state.
8
 A 

correct estimate of symptomatic and asymptomatic cases 

is required to plan an effective malaria control 

programme. As such, this study was undertaken to 

estimate the burden of asymptomatic malaria among the 

geriatric population in Osun State, Nigeria. 

METHODS 

Study area  

The study was carried out in five selected communities in 

Osun state. Osun state is located in the Southwestern part 

of Nigeria and is bounded by Ogun, Kwara, Oyo and 

Ondo in the South, North, West and East respectively. 

According to the 2006 National Population Census 

(NPC), Osun state was estimated to be about 3 Million. 

The majority of the inhabitants are farmers. The study 

was carried out from May to August 2017, which 

spanned the rainy season. All adults that were above the 

age of sixty years and above who were willing to be part 

of the study were selected.  

Study design and data collection 

The study design was a cross-sectional study. Information 

on each individual was obtained using well-structured 

questionnaires. Information like age, sex, occupation, and 

clinical symptoms was obtained. After informed consent 

had been obtained, capillary blood samples were 

collected by finger prick for preparation of thick blood 

films and haematocrit. Axillary temperature and details of 

symptoms potentially due to malaria were recorded. 

Results of blood film examination and the haematocrit 

were giving to participants. Subjects diagnosed with 

malaria were treated appropriately. 

Ethical issue 

Ethical clearance was obtained from the Osun state 

Ministry of Health, Osogbo, Nigeria. 

Elderly aged 60 years and above were individually 

briefed on the objectives of the survey and informed that 

they were free to participate or refuse. Consent was 

recorded as „yes‟ or „no‟ on an individual form designed 

for the collection of basic demographic data. For those 

who refused to participate no further questions were 

asked and no information was recorded. 

Detection and quantification of malaria parasites 

Blood samples were collected by finger prick for the 

determination of P. falciparum parasitemia. Thick blood 

films were prepared, air dried, Giemsa-stained, and 

observed under the microscope for identification and 

quantification of malaria parasites. Malaria parasites were 

counted against 200 leukocytes, and counts were 

expressed as the number of parasites per microliter of 

blood, assuming an average leukocyte count of 8,000 

cells/μl of blood. 

Determination of packed cell volume 

For packed cell volume (PCV,%), micro-hematocrit tubes 

filled with blood were centrifuged in a micro-hematocrit 

rotor for 5 min at 10,000 g. PCV values ≤31% were 

considered as anemia.  

Data analysis 

All the study data were entered in Excel and analyzed 

using SPSS version 21 (IBM Corp., Armonk, NY, USA), 

respectively. All continuous variables such as age were 

expressed as mean and standard deviation. Cross-

tabulation was performed for categorical variables. Chi-

square (χ
2
) test was applied to assess statistical 

significance of association between categorical variables 

at 5% level of significance. 

RESULTS 

Table 1 shows socio-demographic characteristics of the 

subjects. Whereas most of the study participants were 

„young old‟ 73.5%, only 9 (2.3%) belong to the „very 

old‟ age group. A higher proportion of the subjects 306 

(77.3%) were females and predominantly Muslim 239 

(60.4%). Most were without formal education 278 

(70.2%) and only 6.1% had tertiary level of education. 

Whereas, 188 (47.5%) of the study respondents were 

rural dwellers, 208 (52.5%) resided in the urban settings. 

A considerable proportion of the elderly 159 (40.2%) 
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were not living with their spouse as at the time of the 

study and whereas 127 (32.1%) had monthly income 

below 20,000 naira (less than$ 56), only 49 (12.4%) 

received more than 20, 000 naira and well over half of the 

study participants 220 (55.6%) did not have regular 

source of income. The microscopy view on malaria 

parasite indicates that 64 (16.2%) were positive and 37 

(9.3%) were anemic.  

Table 1: Socio demographic characteristics of the study participants. 

Variables Frequency  Percentage (%) 

Age categories 
  

 
 

60-74  Young old 291   73.5 

75-85  Old old 96  24.2 

>85 Very old 9  2.3 

Sex  
Male 90  22.7 

Female 306  77.3 

Religion  
Christianity  157  39.6 

Islam  239  60.4 

LGA categories 

Ede North 76  19.2 

Obokun 70  17.7 

Olorunda 82  20.7 

Orolu 88  22.2 

Ejigbo 80  20.2 

Highest education level 

None 278  70.2 

Primary 68  17.2 

Secondary 26  6.6 

Tertiary 24  6.1 

Residence  
Rural 188  47.5 

Urban 208  52.5 

Marital status new categories 
Living with spouse 159  40.2 

Not living with spouse 237  59.8 

Monthly income 

<20,000 naira 127  32.1 

20,000 naira and above 49  12.4 

No regular income 220  55.6 

Malaria status (microscopy) 
Negative 332  83.8 

Positive 64  16.2 

PCV categories 

Anaemic 37  9.3 

Normal 359  90.7 

Total 396  100 

Table 2: Relationship between malaria parasitaemia and general characteristics of the subject 

Microscopy Postive (%) Negative (%)  (%) 
2 df P value 

Age groups 

Young old 42 (14.40) 249 85.60) 291 (100.00) 3.534 2 0.171 

Old old 19 (19.80) 77 (80.20) 96 (100.00) 
   

Very old 3 (33.30) 6 (66.70) 9 (100.00) 
   

Sex of respondents 
Male 22 (24.40) 68 (75.60) 90 (100.00) 5.897 1 0.015 

Female 42 (13.70) 264 (86.30) 306 (100.00) 
   

Residence of 

respondents 

Rural 34 (18.10) 154 (81.90) 188 (100.00) 0.977 1 0.323 

Urban 30 (14.40) 178 (85.60) 208 (100.00) 
   

Monthly income 

<20,000 naira 21 (16.50) 106 83.50) 127 (100.00) 0.024 2 0.988 

20,000 naira and 

above 
8 (16.30) 41 (83.70) 49 (100.00) 

   

No regular 

income 
35 (15.90) 185( 84.10) 220 (100.00) 

   

Highest education 

level 

None 47 (16.90) 231 (83.10) 278 (100.00)  3.304 3 0.347 

Primary 9 (13.20) 59 (86.80) 68 (100.00) 
   

Secondary 2 (7.70) 24 (92.30) 26 (100.00) 
   

Tertiary 6 (25.00) 18 (75.00) 24 (100.00) 
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Table 3: Relationship between PCV categories and characteristics of the study participants. 

 PCV Anaemic (%) Normal (%)  (%) 
2
 df P value 

Age groups 

Young old 27 (9.30) 264 (90.70) 291 (100.00) 1.879 2 0.391 

Old old 8 (8.30) 88 (91.70) 96 (100.00) 
   

Very old 2 (22.20) 7 (77.80) 9 (100.00) 
   

Sex of respondents 
Male 10 (11.10) 80 (88.90) 90 (100.00) 0.430  1 0.512 

Female 27 (8.80) 279 (91.20) 306 (100.00) 
   

Highest education 

level 

None 31 (11.20) 247 (88.80) 278 (100.00)  4.476  2  0.214 

Primary 2 (2.90) 66 (97.10) 68 (100.00) 
   

Secondary 2 (7.70) 24 (92.30) 26 (100.00) 
   

Tertiary 2 (8.30) 22 (91.70) 24 (100.00) 
   

Monthly income 

<20,000 naira 13 (10.20) 114 (89.80) 127 (100.00) 0.292 2 0.864 

20,000 naira and 

above 
5 (10.20) 44 (89.80) 49 (100.00) 

   

No regular 

income 
19 (8.60) 201 (91.40) 220 (100.00) 

   

Residency of 

respondents 

Rural 11 (5.90) 177 (94.10) 188 (100.00) 5.154 1 0.023 

Urban 26 (12.50) 182 (87.50) 208 (100.00)       

Malaria status 
Negative  25 (7.50) 307  (92.50)  332 (100.00) 

 7.97   1 0.005 
Positive 12 18.8) 52 (81.20) 64 (100.00) 

Table 4: Relationship between parasite density and general characteristics of the subject. 

Parasite density categories None 
Mild 

(<1000) 

Moderate 

(1000 - 5000) 

Severe (> 

5000) 
  

2
 df P value 

Age groups 

Young old 
254 5 16 16 291 7.839 6 0.250 

87.30% 1.70% 5.50% 5.50% 100.00% 
   

Old old 
80 4 3 9 96 

   
83.30% 4.20% 3.10% 9.40% 100.00% 

   

Very old 
7 1 0 1 9 

   
77.80% 11.10% 0.00% 11.10% 100.00% 

   

Sex of 

respondents 

Male 
73 3 6 8 90 2.444 3 0.485 

81.10% 3.30% 6.70% 8.90% 100.00% 
   

Female 
268 7 13 18 306 

   
87.60% 2.30% 4.20% 5.90% 100.00% 

   

Highest 

education 

level 

None 
237 5 15 21 278 13.056 9 0.160 

85.30% 1.80% 5.40% 7.60% 100.00% 
   

Primary 
62 1 2 3 68 

   
91.20% 1.50% 2.90% 4.40% 100.00% 

   

Secondary 
23 1 1 1 26 

   
88.50% 3.80% 3.80% 3.80% 100.00% 

   

Tertiary 
19 3 1 1 24 

   
79.20% 12.50% 4.20% 4.20% 100.00% 

   

Monthly 

income 

<20,000 

naira 

111 3 5 8 127 .766 6 0.993 

87.40% 2.40% 3.90% 6.30% 100.00% 
   

20,000 

naira and 

above 

41 1 3 4 49 
   

83.70% 2.00% 6.10% 8.20% 100.00% 
   

No regular 

income 

189 6 11 14 220 
   

85.90% 2.70% 5.00% 6.40% 100.00% 
   

Residence of 

Respondents 

Rural 
156 7 13 12 188 5.804 3 0.122 

83.00% 3.70% 6.90% 6.40% 100.00% 
   

Urban 
185 3 6 14 208 

   
88.90% 1.40% 2.90% 6.70% 100.00% 
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Table 2 shows relationship between microscopy test 

result and general characteristics of the subjects, The 

result shows a non-statistically significant association 

between age group, residence of respondents, monthly 

income, educational level and malaria status; (X
2
=3.534, 

p=0.171), (X
2
=0.977, p=0.323), (X

2
=0.024, p=0.988) and 

(X
2
=3.304, p=0.347) respectively. However, a significant 

association was observed between microscopy test result 

and sex of respondents, (X
2
=5.897, p=0.015). Male 

respondents were found to have a significantly higher 

prevalence 24.4% of malaria compared to female with 

malaria prevalence of 13,7%. 

Table 3 shows relationship between PCV categories and 

general characteristics of the subjects in the table; the 

association observed between PCV categories with age 

group, gender, educational level and house hold income 

at (
2
=1.879, p=0.391), (

2
=0.430, p=0.517), (

2
=4.476, 

p=0.214) and (
2
=0.292, p=0.864) respectively is not 

statistically significant as p>0.05. A significant 

association was observed with the location or residency 

of respondents at (
2
=5.154, p=0.023). Elderly dwelling 

in urban setting had significantly higher percentage of 

anaemia, 12.5%, compared to their counterparts in the 

rural communities with only 5.9% of anaemia. 

Table 4 shows association between parasite density and 

general characteristics of the respondents. From the table, 

the association between age group, gender, education, 

monthly income and resident of the respondents with 

parasite density is not statistically significant; (
2
=7.839, 

p=0.25), (
2
=2.444, p=0.485), (

2
=13.056, p=0.16), 

(
2
=0.766, p=0.993) and (

2
=5.804, p=0.1222) 

respectively. 

DISCUSSION 

The overall prevalence of 16.2% of asymptomatic 

malaria among elderly reported in this study was 

relatively low compared to previous study in other part of 

the country. A previous study had reported a prevalence 

of 36.1% in Abia (Southeastern Nigeria).
9
 The difference 

in the prevalence may be as a result of variation in the 

study populations, whereas this study focused on the 

elderly the study by Noland et al included all age strata in 

their target population. There is growing awareness of 

preventive practices against malaria and a national effort 

at eradicating the disease continues unabated. Non-

governmental organizations are also doing their bits 

towards malaria control, for example, free distribution of 

mosquito nets is a major way these organizations are 

contributing positively towards malaria control. A 

decrease in the prevalence of malaria parasitaemia 

recorded in the study could be perhaps the malaria 

preventive practices among the elderly are also better 

than that obtained in the general population, all other 

things being equal. 

Changes in blood cell counts are a well-known feature of 

malaria infections. These changes involve major cell lines 

including red blood cells (RBC), leukocytes and 

thrombocytes. Hematological changes in the course of a 

malaria infection, such as anaemia, thrombocytopenia 

and leukocytosis or leucopoenia are well recognized.
10

 In 

this study, the prevalence of anemia of 9.3% among the 

geriatric population, 60 years and above was similar to 

values reported in previous studies.
11-13

 

On the other hand, the magnitude of anemia in this study 

was lower than studies carried out by earlier studies.
14,15

 

The major reason for this disparity is the fact that while 

our study was done in the community among apparently 

healthy elderly, their studies considered elderly that were 

hospitalized as at the time of the study. Thus, the risk of 

infection was higher in those elderly compared to our 

own study. As was earlier noted, reduction in PCV is 

associated with most infection.
16,17

 

Our findings indicate a significant association between 

malaria parasitaemia and anaemia status among the 

elderly. Physiologically, the elderly are susceptible to 

different infections and thus increased likelihood of being 

anaemic. Our study has however shown that malaria is 

also a major player in relation to the anaemic status of the 

elderly. Adults usually have some level of parasites in 

them that do not necessarily cause clinical malaria but 

can lead to anaemia and its related complications. 

Plasmodium falciparum infection causes destruction of 

red blood cells hence reducing haemoglobin levels 

leading to anaemia. The result obtained is in agreement 

with previous studies.
18-20

 

No statistically significant association was found between 

anaemia and the sex of the study participants. This result 

is similar to previous studies.
13,15,21

 The sex distribution 

in relation to anaemia showed a higher magnitude of 

anemia among men 11.10% compared to women 8.80%. 

The difference in the prevalence rates of anemia for men 

and women can be explained by the fact that in each 

decade beyond the age of 30, the concentration of 

testosterone declines sharply in males. This negatively 

impacts the enhanced metabolic processes of the bone 

marrow. As testosterone level decreases with aging, the 

rate of erythropoiesis tends to be declined and predispose 

men to increased risk of anaemia.
22

  

It was also observed that there was a rural-urban 

differential in the prevalence of malaria among the 

elderly, while 18.4% of the members of rural community 

had malaria parasitaemia, only 14.4% of urban dwellers 

had malaria. Though not statistically significant, the 

observed difference in proportion may not be 

unconnected with the level of education and 

environmental factors. Urbanization leads to improved 

infrastructure, better-quality “mosquito-proof” housing, 

increased access to healthcare, and a reduction in vector 

breeding sites. However, in rural communities many 

factors encourage man-vector contact, this includes: the 
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bushes, garbage heaps, swamps and stagnant pools of 

water that surround many houses in the village and the 

poor housing conditions.
24

 The socio economic status and 

life style of individual such as smoking, exercise, alcohol 

and kola nut intake have being reported by many 

authorities to have an impact on health status of 

individual and prognosis of various disease among which 

may include malaria.
25

 This study revealed that more than 

two-third of the subjects have positive life style, majority 

do not take alcohol or smoke. A considerable number 

avoid sedentary lifestyle as they claimed doing exercise, 

this may implies that majority of the population are aware 

of the detrimental effect of bad life style and its 

implications on health. 

CONCLUSION  

Malaria remains a major public health problem in the 

tropics and Plasmodium falciparum infection is not 

limited to under-fives and pregnant women. The geriatric 

population undergoes physiological changes that may 

make them very susceptible to malaria complications. It 

is therefore important that malaria control programmes 

should be all inclusive, embracing all age categories 

including the older adults. 
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