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Abstract: In as much as accurate diagnosis seems to be the only way of effecting rational therapy, it has been the most 

neglected area of malaria research. Thick blood film microscopy and Rapid diagnostic test (RDT) was comparatively used to 

study malaria prevalence in Makurdi, Nigeria. A total of 328 blood samples were collected from consented respondents and 

analyzed using Blood film examination with Field’s stains A and B staining techniques and Care Start 
TM

 rapid diagnostic test 

(RDT) manufactured by Access Bio Inc, USA to detect the presence of malaria parasites in blood. Questionnaires were used to 

get demographics of the respondents. Of the 328 participants examined, 164(50.0%) were positive for malaria parasites by 

light microscopy and 32(9.8%) were positive for malaria by RDT Care Start 
TM 

HRP2. The sensitivity and specificity of RDT 

was found to be 16.5% and 97.0% respectively while the Positive Predictive Value (PPV) and Negative Predictive Value (NPV) 

was found to be 84.4% and 53.7% respectively. The females 92(51.7%) and 20(11.2%) were slightly more infected than the 

males 72(48.0%) and 12(8.0%) using both methods, but result was not statistically significant (P>0.05). Malaria prevalence 

was higher among those with no formal education and least among those with tertiary education (P>0.05). The prevalence of 

malaria in respect to location was significantly higher in New GRA by RDT and Chile by light microscopy and least in High 

level and Agwan Jukum in order of RDT and microscopy (P=0.000). This study revealed that malaria can affect all sexes 

irrespective of their educational cadre and location. The Care Start 
TM

 RDT showed very poor sensitivity in contrast to light 

microscopy. In as much as light microscopy in poor set ups cannot be used routinely, the RDT has not proven to be a good 

replacement. 
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1. Introduction 

Malaria is one of the highest killer diseases affecting most 

tropical countries especially Africa. It affects over 500 

million people worldwide, killing over one million children 

annually [1]. Of all the human malaria parasites, Plasmodium 

falciparum (P. falciparum) is the most pathogenic and is 

frequently fatal if untreated in time [2]. Accurate malaria 

diagnosis together with improved public health data reporting 

system and health care access are essential for proper 

estimation of malaria statistics globally and especially in 

Nigeria. 

Nigeria and the Democratic Republic of Congo have been 

tagged hyperendemic for malaria as both countries accounted 

for 40% of the more than 80% of morbidity resulting from 

malaria in 18 African countries in 2012 [3]. Malaria is a wide 

spread disease and it is of important public health concern in 

Nigeria because of its impact on children and maternal health 

[4]. It has been established as the cause for 11% maternal 

deaths, 60% of outpatient visits and 30% of hospitalizations 

in the country are malaria related cases [5]. In addition, 

malaria is said to kill one African whether child or adult 
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every 15 seconds and roughly 300,000 Nigerian children 

annually [6]. People who live below the poverty line, 

children under five years of age (22% of population) and 

pregnant women (20% of population) are the most vulnerable 

to the disease even where some degree of acquired immunity 

in areas of intense transmission for most adult population is 

offered [7].  

The current approach of the WHO to control malaria in 

sub-Saharan Africa is a combination of vector control, in the 

form of Long Lasting Insectide Nets (LLINs), indoor residual 

spraying with insecticides (IRS), and the distribution of 

Artmesinin Combination Therapy (ACT) drugs for treatment 

[8]. Insecticide-treated nets (ITNs) have been shown to be 

highly efficient at reducing malaria on a community level in 

urban Ghana [9]; other interventions, such as larviciding and 

removal of vector breeding sites, are appropriate in both 

urban and peri-urban settings. Improved housing, for instance, 

by using corrugated iron instead of thatched roofing reduces 

entry points for mosquitoes and is appropriate in less affluent 

urban settings [10]. 

Traditional practice for outpatients has been to treat 

presumptively for malaria based on a history of fever but, a 

significant proportion of those treated may not have parasites 

(over 50% in many settings) and hence waste a considerable 

amount of drugs [11]. This old clinical based practice is still 

relevant today especially, in infants where time spent on 

getting a confirmatory laboratory diagnosis could lead to 

increased fatality. Alternatively, the mainstay of malaria 

diagnosis has been the microscopic examination of blood, 

utilizing blood films [12]. Although blood is the sample most 

frequently used to make a diagnosis, both saliva and urine 

have been investigated as alternative, less invasive specimens 

[13]. More recently, modern techniques utilizing antigen tests 

or polymerase chain reaction have been discovered, though 

these are not widely implemented in malaria endemic regions 

[14, 15].  

The malaria burden faced by African countries continues 

to be a challenge for national governments with Nigeria 

inclusive. The fact that a vaccine to cure malaria has not been 

developed coupled with the Increasing resistance to drugs 

and insecticides, the lack of capacity to implement programs 

effectively and low public education about malaria is only a 

few of the many complications that African governments 

must address to effectively combat malaria [16]. The losses 

resulting from malaria has a ripple effect on the affected 

nations as these consequences drive down to individuals at 

the community level, hence the relevance of this research. 

 

Source: WHO 2011, Nigeria Malaria fact sheet. 

Figure 1. Malaria prevalence in children 6-59 months by microscopy. 

2. Methodology 

2.1. Study Area 

Benue lies between latitudes 6°00-8°00 North of the 

equator and between longitudes 8°00-10°00 East of the 

Greenwich meridian. The average annual rainfall of Benue 

State is between 750mm-1300 mm annual, while the average 

temperature per annum is between 23°C - 35°C. The average 

wind speed is about 2.5m/s. Benue State has a high solar 

radiation with an elevation of 33,955km
2
. The land surface 

area is dominated by grasses of various species, trees, shrubs 

and herbs that are usually found in this region are sparsely 

distributed. The population of Benue is over 4 million 

(census 2006). The male population is 2,164,058 while the 

female population is 2,055,186, a total of about 4,219,244 

million. 

The study was carried out in the sub-urban and urban areas 

of Makurdi which is situated between latitude 7°45’50”N and 

longitude 8°32’10”E with a population of 500,797 with Tiv, 

Idoma and Igede as the predominant tribes. It is located in the 

North Central part of Nigeria along the River Benue, a major 

tributary of the Niger River. The mean monthly rainfall of 

Makurdi ranges from 150mm to 180mm and the mean 

monthly temperatures ranges from 27°C to 38°C [17]. 
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Makurdi main town comprises of Wadata, Northbank, 

Wurukum and High level council wards. The economic 

activities of the inhabitants revolves mainly around State and 

Federal civil service, trading, menial (unskilled) jobs, fishing 

and farming and other professional services. The town is 

divided by the river Benue into the North and South banks, 

which are connected by two bridges: the railway bridge, 

which was built in 1932, and the new dual carriage bridge 

built in 1978. The North bank area of the town houses among 

other establishments, the Federal University of Agriculture, 

the Nigerian Army School of Military Engineering 

(NASME), the headquarters of the 72 Airborne Battalion and 

the State Headquarters of the Department of Customs and 

Excise. The southern part of the town is made up of several 

wards, including Central Ward, Old GRA, Ankpa Ward, 

Wadata Ward, High Level, Wurukum (Low Level), New 

GRA etc. Important establishments and offices located here 

include the Government House, The Benue State Secretariat, 

The Federal Secretariat, Banks, Police Headquarters, Nigeria 

Prisons Service, Aper Aku Township Stadium, Nigeria Air 

force Base, the Makurdi Modern market, the Federal Medical 

Centre, Nigeria Railway Station, Radio Benue, Nigeria 

Television authority (NTA), Central Post Office, Benue 

Hotels, Benue State University etc. 

The research work was carried out in five selected areas of 

interest in Makurdi Local Government Area. These include: 

� Angwan Jukun 

� Chile Island 

� High level 

� New GRA 

� Tionsha  

 

Source: Google map 

Figure 2. Map of Benue State showing Makurdi. 

 

Source: Google map 

Figure 3. Map of Makurdi, showing study areas. 
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2.2. Sample Size Estimation and Study Design 

The study was basically community based and study unit 

was the head of the household or their representative. In this 

cross sectional survey, a sample size of 328 was used in the 

study following guidelines for sample size calculation by 

Roasoft ®. Therefore, the sample size was determined based 

on the following considerations:  

i. Concerns related to cost was considered in determining 

the sample size. 

ii. In the absence of accurate previous prevalence data on 

the population under study, calculation was made 

assuming 50 % of the households to have at least one 

perceived malaria patient over the past one year.  

iii. A 95 % confidence interval was assumed.  

iv. A margin of error of 0.5 was also assumed. 

2.3. Ethical Considerations 

This research was reviewed and approved by the Ethical 

Clearance Committee of the Department of Biological 

Sciences, Benue State University Makurdi. Written and 

verbal informed consent was obtained from all respondents 

who participated after explaining the purpose and objectives 

of the study in the English and local languages. Participation 

in the study was voluntary and the researcher ensured 

confidentiality of the information both during and after data 

collection. The respondents were informed about their rights 

not to participate, not to answer any question or all of the 

questions. Any respondent that tested positive to malaria was 

administered with appropriate Anti-malaria according to the 

national guidelines at the time of the study.  

2.4. Laboratory Analysis 

About 2.5 millimeters of intravenous blood samples (328 

samples) were collected into well-labelled Ethylene Diamine 

Tetracetate (EDTA) containing bottles by well trained 

laboratory technicians and a medical doctor, from interested 

members of households in the study area.  

2.5. Diagnosis 

Diagnosis was done using two methods: 

2.5.1. Rapid Assessment Method 

This was carried out according to manufacturer’s 

instruction with the aid of Care Start ™ malaria rapid 

diagnostic kit (manufactured by Access Bio, Inc USA) and 

purchased at Modiccum laboratory equipment stores, Beach 

Road, Jos- Plateau State. 

2.5.2. Principle 

The malaria Plasmodium falciparum rapid test device 

(whole blood) is a qualitative, membrane based immunoassay 

for the detection of Plasmodium falciparum antigen in whole 

blood. The membrane is pre-coated with anti-HRP2 antibody. 

During testing, the whole blood specimen reacts with the dye 

conjugate, which has been pre-coated in the test strip. The 

mixture then migrates upward on the membrane 

chromatographically by capillary action and reacts with anti-

HRP2 antibody on the membrane on the test line. If the 

specimen contains HRP2, a coloured line will appear in the 

test region. The absence of the coloured line in the test region 

indicates that the specimen does not contain HRP2. To serve 

as a procedure control, a coloured line will always appear in 

the control region indicating that proper volume of specimen 

has been added and membrane wicking has coloured. 

2.5.3. Rapid Assessment Procedure 

Valid packs of Carestart ™ malaria HRP2 (Pf) kit for 

detection of Plasmodium falciparum containing; alcohol swab, 

lancet, plastic pipette, buffer and 25 test kits each was used. 

Immediately before use, the moisture proof pouch was opened 

to extract the cassette and other components. The cassette was 

placed horizontally on the working surface. 50µl of veinous 

blood was dropped in the sample well marked ‘S’ and 2 drops 

of clearing buffer was dispensed into the buffer well marked 

‘A’. Results were read and recorded after 20 minutes. 

2.5.4. Interpretation of Results 

The test was positive if 2 coloured lines appeared on the result 

window, 1 on the control (C) region and the other on the test (T) 

region. A negative test was indicated by the appearance of only 

1 coloured line on the control (C) region and none on the test 

region. An invalid test was indicated by the non-appearance of a 

coloured line on the control region with or without a coloured 

line on the test region (figure 9 a and b). 

2.6. Microscopy 

Thick blood films were made and processed on greese-free 

microscope slides from the blood samples collected. The 

slides were stained using Romano sky dyes (Fields stain A 

and B) and viewed microscopically using the x100 

magnification objective. 

2.6.1. Preparation and Staining of Thick Films 

About 50µl of blood was dropped in the middle of each 

greese-free frosted end slide using a plastic pipette. The base of 

the pipette was used to spread the blood to make a thick smear. 

The films were labeled at the frosted end and placed on a flat 

surface to air-dry [18]. This is as shown in Figure 8a and 8b. 

2.6.2. Staining Procedure for Thick Films 

� Already prepared Field’s stains A and B were filtered 

and dispensed into glassware beakers and labeled 

appropriately. 

� A beaker containing water was placed beside each 

beaker containing Field’s stains A and B. 

� Holding the slides with the dried thick film facing 

downwards, the films were dipped into Field’s stain A 

for 5 seconds, excess stain was drained by gently 

tapping the edge of the slide against the beaker. 

� The stained slides were washed gently for 2 seconds in 

clean water and excess water was drained off using a 
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sterile cotton wool to drain the edges and back of the 

slide. 

� The slides were further dipped in Field’s stain B for 2 

seconds and washed gently in clean water for 2 seconds.  

� Excess water was drained from the slides using a sterile 

cotton wool and the slides were placed vertically to air-

dry. 

� The stained slides were then viewed under the 

microscope using the oil immersion (x100) objective 

lens [18].  

� Presence of ring forms and trophozoites of Plasmodium 

indicated positive results. A blood smear was 

considered negative if no parasite is seen after 10 

minutes of search or examination under x100 high 

power fields of the microscope. 

2.6.3. Interpretation of Result 

Malaria parasitemia (MP), was defined as the presence of 

any asexual (or other forms) of malaria parasites on a thick 

blood smear. 

2.7. Questionnaire Administration 

A structured questionnaire was administered to each 

participant in the study areas. Data were collected on 

demographics of participants such as the literacy level, 

occupation, sex, age, marital status, religion e.t.c. The 

questionnaire was administered to different groups of people 

that were found in the study area. The help of interpreters 

was sought to translate the questionnaires in the various local 

languages of the respondents. 

2.8. Statistical Analysis 

The obtained results from the questionnaires and blood 

samples were analyzed using Statistical Package for Social 

Sciences (SPSS) version 20. The data generated from this 

study were presented using descriptive statistics. Chi-square 

was used to obtain level of significance (p<0.05). The 

sensitivity, specificity, and predictive values of each of the 

two test methods were calculated by comparing with a 

composite reference gold standard generated from the two 

methods. The composite reference method was defined as a 

method that is positive for malaria parasites by all the two 

methods (TFM and RDT) and also negative for malaria 

parasites by all the two methods. This gives the method 100% 

hypothetical sensitivity, specificity, and positive and negative 

predictive values (PPV and NPV). The sensitivity, specificity, 

and predictive values of each of the methods were then 

calculated using the formulae (1-4): 

Sensitivity (%) = 
��

��	�	��
	X	100                          (1) 

Specificity (%) = 
��

��	�	��
	X	100                          (2) 

PPV (%) = 
��

��	�	��
	X	100                                 (3) 

NPV (%) = 
��

��	�	��
	X	100                                (4) 

Where TP = true positive, FP = false positive, TN = true 

negative, and FN = false negative. Sensitivity was defined as 

the probability that a truly infected individual will test 

positive and specificity as the probability that a truly 

uninfected individual will test negative. 

3. Results 

3.1. Prevalence of Malaria in Relation to Sex of 

Respondents 

Figure 4 shows the prevalence of malaria in respect to sex. 

Of the 328 participants examined, the overall prevalence of 

malaria was 32 (9.8%) by RDT and 164 (50.0%) by 

microscopy. The highest prevalence was recorded among 

females 20(11.2%) and 92 (51.7%) by RDT and microscopy. 

Males had a lower prevalence of 12(8.0%) and 72 (48.0%) 

also in order of RDT and microscopy. Statistical analysis by 

chi-square revealed that malaria prevalence by gender is 

statistically insignificant (P >0.05). 

3.2. Prevalence of Malaria in Relation to Occupation 

The prevalence of malaria in relation to occupation is 

captured in Table 1. Going by the RDT method, students 

14(14.3%) scored the highest prevalence, this was closely 

followed by others 9(13.6%) while the least infection was 

recorded among traders 0(0.0%). Microscopy reported 

highest prevalence among others 37 (56.1%) closely 

followed by students 54 (55.1%) while the least prevalence 

was reported in farmers 13(35.1%). The prevalence of 

malaria in respect o occupation is statistically insignificant 

(P>0.05). 

3.3. Prevalence of Malaria According to Educational Status 

The prevalence of malaria in respect to educational status 

of respondents is presented in figure 5. Malaria infection was 

prevalent in all groups with the highest prevalence recorded 

in those with no formal education; 8(14.3%) and 34 (60.7%) 

by RDT and Microscopy. This was followed by those with 

primary education 12(13.6%) by RDT and 57(53.8%) among 

those with tertiary education, by microscopy. The least 

prevalence was reported in those with secondary education 

5(6.4%) and 30(38.5%) (RDT and Microscopy). There was 

no significant difference (P>0.05) in Malaria infection and 

level education. 

3.4. Prevalence of Malaria with Respect to Location 

Table 2 shows the prevalence of malaria in respect to 

location of respondents. Of the five locations sampled, results 

from RDT showed that the highest prevalence was recorded 

in New GRA 15(20.3%), followed closely by Chile 

12(19.0%) while high level had no infection 0 (0.0%). 

Microscopically, Chile 44(69.8%) scored the highest 

prevalence, followed by New GRA 42(56.8) and Tionsha 

27(48.2%). The least infection was recorded in Angwan 
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Jukum 24(34.3%). for both methods, malaria infection was 

statistically significant to location (P=0.000). 

3.5. Prevalence of Malaria in Relation to Age of 

Respondents 

Figure 6 illustrates the level of malaria infection with 

respect to age group. Using RDT, the highest prevalence 

4(19.0%) was recorded within age group 11-15 years, this 

was closely followed by age group 6-10 years with 

prevalence rate of 7(18.9%). Low prevalence 1(5.0%) and 5 

(5.3%) was seen amongst age groups 16-20 years and 21-30 

years, respectively. 

Going by microscopy, the highest prevalence 13(61.9%) 

was recorded among age group 11-15 years, closely followed 

by age group 1- 5 years with 16 (61.5%) while the least 

prevalence 2(33.3%) was recorded among age 50 years and 

above. For both methods, there was no statistical significance 

in the prevalence of malaria with respect to age of 

respondents (P> 0.05). 

3.6. Comparison between Care Start 
TM

 RDT and 

Microscopy 

Taking the light microscope as a gold standard for malaria 

diagnosis, the sensitivity and specificity of Care Start 
TM

 

RDT was found to be 16.5% and 97.0% respectively. The 

Positive Predictive Value (PPV) and Negative Predictive 

Value (NPV) were found to be 84.4% and 53.7%. (Table 3) 

 
Figure 4. Prevalence of Malaria in relation to sex. 

Table 1. Prevalence of Malaria in Relation to Occupation. 

Occupational Status No. Examined No. Infected RDT TcF 

Civil Servant 69 5(7.2) 30(43.5) 

Farming 37 2(5.4) 13(35.1) 

Trader 42 0(0.0) 23(54.8) 

Fishing 16 2(12.5) 7(43.8) 

Student 98 14(14.3) 54(55.1) 

Others 66 9(13.6) 37(56.1) 

Total 328 32 (9.8) 164 (50.0) 

χ2  9.397 7.065 

Df  5 5 

P- value  0.095 0.216 

RDT (Rapid Diagnostic Test), TcF (Thick film) 

 

Figure 5. Prevalence of Malaria in Relation to Educational Status. 

Table 2. Prevalence of Malaria in Relation to Location. 

Location No. Examined No. Infected (%) RDT TcF 

Agwan Jukum 70 1(1.4) 24(34.3) 

Chile Island 63 12(19.0) 44(69.8) 

High level 65 0(0.0) 27(41.5) 

New GRA 74 15(20.3) 42(56.8) 

Tionsha 56 4(7.1) 27(48.2) 

Total 328 32(9.8) 164(50.0) 

χ2  28.444 20.119 

Df  4 4 

P-value  0.000** 0.000** 

** highly significant, RDT (Rapid Diagnostic Test), TcF (Thick film) 

 
Figure 6. Prevalence of Malaria in Relation to Age. 

Table 3. Comparison between Care Start TM RDT and Microscopy. 

Microscopy 
RDT 

Total 
Positive (%) Negative (%) 

Positive 
TP FP 

32 
27(8.2) 5(1.5) 

Negative 
FN TN 

296 
137(41.8) 159(48.5) 

Total 164 164 328 

TP= True positive, FP= False positive, FN=false negative, TN= True 

negative 

Sensitivity=16.5%, Specificity= 97.0%, Positive predictive value (PPV) 

=84.4%, Negative predictive value (NPV)=53.7% 

4. Discussion 

Malaria is prevalent in Makurdi, Benue State and it’s of 

immense public health importance. Overall prevalence by 

Care Start TM Rapid Diagnostic Test (RDT) was 9.8% while 

microscopy which is regarded as a gold standard reported a 
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prevalence of 50.0%. This record is same with another 

research [19] and similar to reports (49.0%) from study 

among pregnant who women attended Federal medical 

Centre and Bazz laboratory in Makurdi [20]. Other studies 

also showed a lower prevalence (42.4%) from Otukpo and a 

higher (60.9%) prevalence in Makurdi, both in Benue state 

[21, 22]. Lower prevalence 17% and 21 % has been recorded 

in other parts of the country [23, 24]. The > 40% annual rate 

reported in Nigeria suggests that the prevalence of malaria in 

Nigeria varies with location [25]. The climatic factors, 

environmental and behavioural pattern of people in Makurdi 

which promote breeding and the susceptibility of the people 

to vector bites could be responsible for the prevalence rate 

recorded in this study. 

Malaria prevalence among sexes was not statistically 

significant (P>0.05). Malaria parasitaemia was slightly 

higher among females than males going by both RDT and 

microscopy. Findings are similar to results presented from 

other parts of Nigeria [26-30] (Kalu et al., 2012, Onyido et 

al., 2011, Nwuzo et al., 2009, Nebe et al., 2007, Ezeanya 

1998,). Contrasting findings were recorded among 

Cameroonian pupils where males (43%) has higher 

prevalence compared to females (27%) [31]. Also, reports 

from the eastern Nigeria are different from findings in this 

study [32, 33]. The higher infection rates recorded in females 

may be due to physiological differences between females and 

males (Ovulation, pregnancy and child birth) which tend to 

lower the female immunity, thus predisposing them to 

malaria infection and other diseases. 

Results show high prevalence of malaria (61.9% and 

19.0%) among age group 11-15 years by microscopy and 

RDT least (33.3% by microscopy) among individuals that 

were 50 years and above (5.0% by RDT) among age group 

16-20 years. Similar findings were recorded by other 

researchers [26, 34]. The high rate of infection among these 

individuals may be attributed to lack of protection against 

mosquito bites or lack of knowledge of malaria transmission 

or both. The equally high rate of infection (61.5%) recorded 

among age group 0-5years by microscopy was similarly 

reported in Indonesia and also among primary health 

facilities attendees in Ogun state, Nigeria [32, 35]. This level 

of prevalence may be due to lack of transferred maternal 

immunity or infection acquired through the mother as in the 

case of congenital malaria. 

Further stratification of prevalence according to 

educational status gave a statistically insignificant result 

(P>0.05). The highest prevalence (14.3% - RDT and 60.7 % - 

microscopy) was found among those with no formal 

education. This finding corroborates other researchers’ 

findings [32]. This prevalence could be tied to ignorance and 

poverty. It has been noted that in addition to abundant 

mosquito breeding sites in the environment, ignorance, 

poverty, unsanitary conditions, poor behavioural attitudes 

and inadequately planned socioeconomic projects tended to 

increase malaria transmission in rural areas [36]. From this 

study, it shows that education invariably affects people’s 

perceptions about causes of certain diseases of which malaria 

is not an exception. Although previous reports indicate that 

increasing literacy level has no direct correlation with best 

malaria practices [37, 38], and that increasing literacy level 

will only serve as a protective factor against malaria 

morbidity [39, 40]. 

Prevalence of malaria parasitaemia and occupation was 

statistically insignificant (P>0.05) among different 

occupational groups. Microscopy showed the highest 

prevalence among the group ‘others’, followed by students 

(56.1% and 55.1%). This contrasts the findings reported with 

highest prevalence (94.34% and 93.75%) among urban and 

rural traders in Eastern Nigeria [26]. Results from RDT 

showed high prevalence among students (14.3%) followed by 

others (13.6%) while no case was reported among traders. 

Going by both methods, students were more open to malaria. 

This suggests inadequate protection resulting in greater 

exposure to mosquito bites. People within the age of 

schooling mostly range from children to youths who are 

mostly likely to be involved in activities that enhance their 

exposure to mosquito bites. 

Comparing the conventionally accepted light microscopy 

of peripheral blood slides with the Care Start TM malaria 

HRP2 Rapid Diagnostic Test (RDT), more infection were 

detected by blood slide microscopy, 164 (50%) than by RDT, 

32 (9.8%). The findings in this current study are similar to 

other reports [41-43].  

Considering the light microscopy as a standard, this study 

revealed a sensitivity of 16.5% and specificity of 97.0%. 

RDT had a high Positive predictive value (PPV) of 84.4% 

meaning respondents stand the chance of being correctly 

diagnosed as positive for malaria, avoiding unnecessary 

treatment. The moderate Negative Predictive Value (NPV) of 

53.7% indicates that RDT was not strongly reliable in ruling 

out the chance of malaria. In another research, different 

findings were reported from a comparison between Care Start 

TM malaria HRP2 Rapid Diagnostic Test (RDT) and 

peripheral blood slides microscopy using samples for patients 

attending Hajiya Gambo Sawaba General hospital in Zaria. 

In the study RDT showed sensitivity (78.4%), Specificity 

(97.6%), PPV (97.3%) and NPV (80.1%) [43]. The marked 

difference between the various findings can be attributed to 

the fact that it is scientifically expected for the RDT to be 

more accurate in detecting clinical episodes of malaria since 

the concentration of the parasites in the blood will be higher 

at such level which is not the case among asymptomatic 

community respondents in this study. 

5. Conclusion 

Malaria is present in Makurdi, Nigeria. The prevalence of 

the infection in all five locations 164 (50%) supports the 

endemicity of malaria among members of households in 

Makurdi and this poses a public health challenge to the 

inhabitants and economy of Makurdi. This research also 

revealed a high prevalence in respect to sex, age, educational 

and occupational status. The low sensitivity of the Care Start 
TM

 RDT compared to light microscopy which was observed 
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in this study makes it unsuitable as a choice tool for 

diagnosis of asymptomatic malaria in patients and since it is 

also unable to detect parasites but rather antigens, results may 

therefore reflect recent and non-current parasitaemia. 

Appendix 

 

 

Source: Researcher’s field work 

Figure 7. Sample collection from respondents. 

 

Source: Researcher’s field work 

Figure 8a. On-spot preparation of thick films. 

 

Source: Researcher’s field work 

Figure 8b. Air-dried  thick films. 

 

Source: Researcher’s field work 

Figure 9a. Sample of negative RDT result 

 

Source: Researcher’s laboratory work. 

Figure 9b. Samples of positive results obtained by RDT. 



 International Journal of Infectious Diseases and Therapy 2017; 2(2): 25-34 33 

 

 

References 

[1] L. U. Amazu, O. O. Ebong, C. C. A. Azikiwe, P. C. Unekwe, M. I. 
Simialayi and P. J. C. Nwosu. Effects of methanolic seeds extract 
of Carica papaya on Plasmodium berghei infected mice. Asian 
Pacific Journal of Tropical Medicine, 2 (3): 1–6, 2009. 

[2] S. Nandwani, M. Mathur and S. Rawat. Evaluation of the 
polymerase chain reaction analysis for diagnosis of falciparum 
malaria in Delhi India. Indian Journal of Medical 
Microbiology, 23 (3): 176–178, 2005.  

[3] WHO. World Malaria Report 2013 - World Health 
Organization. Geneva Switzerland 2013. Retrieved from 
www.who.int/iris/bitstream/10665/97008/1/9789241564694_e
ng.pdf. 

[4] A. E. Orimadegun, O. Fawole, J. O. Okereke, F. O. Akinbami 
and O. Sodeinde. Increasing burden of childhood severe 
malaria in a Nigerian tertiary hospital: Implications for control. 
Journal of Tropical Pediatricians, 53: 185-189, 2007. 

[5] S. O. Adewole. The influence of environmental and ecological 
Factors in the transmission of malaria. Journal of Research in 
Science and Management, 7 (1): 57-62, 2009. 

[6] L. A. Salako. National malaria day awareness week: A text of 
address given on the occasion of the malaria awareness day 
held in Abuja. Journal of Malaria in Tropical Africa, 1: 6-7, 
2006.  

[7] S. O. Adewole. Prevalence of malaria in Children, adults and 
pregnant women in Akure, Nigeria. International Journal of 
Biological Science, 1 (3): 185-190, 2010. 

[8] WHO. Global Malaria Program. Updated WHO Policy 
Recommendation (October 2012): Intermittent Preventive 
Treatment of Malaria in Pregnancy Using Sulfadoxine-
Pyrimethamine (IPTp-SP). Geneva, Switzerland, 2012. 

[9] E. Klinkenberg, K. A. Onwona-Agyeman and P. J. McCall. 
Cohort trial reveals community impact of insecticide-treated 
nets on malariometric indices in urban Ghana. Transactions of 
the Royal Society of Tropical Medicine and Hygiene, 104 (7). 
496–503, 2010.  

[10] M. Yé, V. Hoshen, S. Louis, I. T. Séraphin and R. Sauerborn. 
Housing conditions and Plasmodium falciparum infection: 
protective effect of iron-sheet roofed houses. Malaria Journal, 
5: 8, 2006. 

[11] S. Shillcutt, C. Morel, C. Goodman, P. Coleman, D. Bell and 
C. J. Whitty. Cost-effectiveness of malaria diagnostic methods 
in sub-Saharan Africa in an era of combination therapy. 
Bulletin of World Health Organisation.86: 101–110, 2008.  

[12] K. Krafts, E. Hempelmann and B. Oleksyn. The color purple: 
from royalty to laboratory, with apologies to Malachowski. 
Biotechnology and Histochemistry 86 (1): 7–35, 2011.  

[13] C. J. Sutherland and R. Hallett. Detecting malaria parasites 
outside the blood. Journal of Infectious Diseases, 199 (11): 
1561–3, 2009. 

[14] I. T. Ling, S. Cooksley, P. A. Bates, E. Hempelmann and R. J. 
M. Wilson. Antibodies to the glutamate dehydrogenase of 
Plasmodium falciparum". Parasitology, 92 (2): 313–24, 1986. 

[15] P. F. Mens, G. J. Schoone, P. A. Kager and H. D. F. H. 
Schallig. Detection and identification of human Plasmodium 
species with real-time quantitative nucleic acid sequence-
based amplification. Malaria Journal, 5 (80): 80, 2006.  

[16] L. B. Melanie, M. M. Clifford and A. K. Randall. Current 
Policy and Status of DDT Use for Malaria Control in Ethiopia, 
Uganda, Kenya and South,Nicholas School of Environment 
and Earth Sciences, Duke University, Africa. Working Paper 
95 International Water management Institute, South Africa, 
2004. 

[17] Wikipedia. www.wikkiepedia.org/wikki/makurdi 2000. 
Retrieved on 25th September 2014 

[18] M. Cheesbrough. District Laboratory practice in Tropical 
Countries part 2 ed. Cambridge University Press, New York 
pp 320- 329, 2010. 

[19] I. O. Okonko, O. O. B. Donbraye-Emmanuel, E. Donbraye, J. 
A. Alli, O. A. Adekolurejo, M. O. Ojezele, E. T. Babalola, O. 
K. Mejeha and T. A. Amusan. Malaria parasitaemia among 
patients in Ibadan, Southwestern Nigeria. Journal of Applied 
Biosciences, 29: 1774-1780, 2010.  

[20] O. Amali, G. Okwori and N. O. Awodi. Malaria and Anaemia 
among Pregnant Women in Makurdi, Benue State. Nigerian 
Journal of Parasitology, 32 (2): 193-196, 2011. 

[21] G. T. A. Jombo, E. M. Mbaawuaga, A. S. Ayegba and M. A. 
Araoye. Anaemia, malaria burden and its control methods 
among pregnant women in a semi-urban community of 
Northern Nigeria. Journal of Public Health and Epidemiology, 
3 (7): 317-323, 2011. 

[22] E. Amuta, R. Houmsou, E. Wama and M. Ameh. Malarial 
infection among antenatal and maternity clinics attendees at 
the Federal Medical Centre, Makurdi, Benue State, Nigeria. 
Infectious Disease Reports, 6: 5050, 2014. 

[23] C. I. Anumudu, A. Adepoju, M. Adeniran, O. Adeoye and I. 
Kassim. Malaria prevalence and treatment seeking behavior of 
young Nigerian adults. Annals of African Medicine, 15: 82-88, 
2006.  

[24] Igbeneghu, C., Odaibo, A. B. and Olaleye, D. O. (2011). 
Impact of asymptomatic malaria on some hematological 
parameters in the Iwo community in Southwestern Nigeria. 
Medical Principle and Practice, 20: 459-463. 

[25] Federal Ministry of Health of Nigeria. Malaria Desk Situation 
Analysis. Federal Ministry of Health. Publication of the FMH, 
FGN Publication, Nigeria, 27, 2005a. 

[26] K. M. Kalu, N. A. Obasi, F. O. Nduka and G. Otuchristian. A 
comparative study of the prevalence of malaria in Aba and 
Umuahia urban areas in Abia State, Nigeria. Research Journal 
of Parasitology, 7: 17-24, 2012. 

[27] A. E. Onyido, N. C. Obi, P. U. Umeanaeto, M. O. Obiukwo 
and M. C. Egbuche, M. C. Malaria Prevalence and Indoor-
Biting Mosquito Vector Abundance in Ogbunike, Oyi Local 
Government Area, Anambra State, Nigeria. African Research 
Review, 5 (3): 1-13, 2011a. 

[28] Nwuzo, A. C., Onyeagba, R. A., Iroha, I. R., Nworie, O. and 
Oji, A. E. (2009). Parasitological, bacteriological, and cultural 
determination of prevalence of malaria parasite (Plasmodium 
falciparum) and typhoid fever co-infectionin Abakaliki, 
Ebonyi State. Scientific Research and Essay, 4 (10): 966-971. 



34 Faith Odije Okita and Elizabeth Uneh Amuta:  Comparative Use of RDT and Thick Film Microscopy in the  

Diagnosis of Malaria in Sub-urban Settlements in Makurdi, Nigeria 

[29] O. J. Nebe, G. O. Adeoye and P. U. Agomo. Prevalence and 
clinical profile of malaria among the coastal dwellers of Lagos 
State, Nigeria. Nigerian Journal of Parasitology, 23: 61-68, 
2007. 

[30] C. I. Ezeanya. Seasonal variation in malaria episodes 
among residents in Udi, a semi urban community in 
Southeast Nigeria. Nigerian Journal of Parasitology, 
19:39-43, 1998. 

[31] H. K. Kimbi, F. C. Keka, H. N. Nyabeyeu, H. U. Ajeagah and 
C. F. Tonga. An update of asymptomatic falciparum malaria 
in school children in Muea, Southwest Cameroon. Journal of 
Bacteriology and Parasitology. 3: 154, 2012.  

[32] S. O. Sam Wobo, N. O. Adekunle, M. A. Adeleke, G. A. 
Dedeke and O. A. Oke. Epidemiological Factors in Prevalence 
of Malaria Parasites in Primary Health Facilities Attendees, 
Ogun State, Nigeria. Malaria Chemotherapy Control and 
Elimination, 3: 111, 2014. 

[33] O. M. Ukpai and E. J. Ajoku. The prevalence of malaria in 
Okigwe and Owerri areas of Imo state, Nigeria. Journal of 
Parasitology, 22: 83-84, 2001. 

[34] S. P. Kachur, E. Nicolas, V. Jean-Francois, A. Benitez and P. 
B. Bloland. Prevalence of malaria parasitemia and accuracy of 
microscopic diagnosis in Haiti, October 1995. Rev. 
Panamericana de Salud Publica, 3: 35-39, 1998. 

[35] D. Syafruddin, A. Krisin, P. Sekartuti, R. M. and Dewi. 
Seasonal prevalence of malaria in West Sumba district, 
Indonesia. Malaria Journal, 8: 8, 2009. 

[36] G. C. Ejezie. The Nigerian environment and parasitic 
infections. Folia Parasitologica (Praha) 30: 89-95, 1983. 

[37] H. D. Mazigo, E. Obasy, W. Mauka, P. Manyiri, M. Zinga and 
E. J. Kweka. Knowledge, attitudes, and practices about 

Malaria andits control in rural Northwest Tanzania. Malaria 
Research and Treatment, 79 (42): 61, 2010. 

[38] A. Hanafi-Bojd, H. Vatandoost, M. Oshaghi, M. Eshraghian, 
A. Haghdoost, F. Abedi, G. Zamani, M. Sedaghat, A. 
Rashidian and A. Madani. Knowledge, attitudes and practices 
regarding malaria control in an endemic area of southern Iran. 
Southeast Asian Journal of Tropical Medicine and Public 
Health, 42: 491, 2011. 

[39] K. Koram, S. Bennett, J. Adiamah and B. Greenwood. Socio-
economic determinants are not major risk factors for severe 
malaria in Gambian children. Transactions of the Royal 
Society Tropical Medicine and Hygiene, 89: 151-154, 1995. 

[40] H. M. Asl, M. Motabar, G. Zamani, D. Naserinejad and H. 
Vatandoost. A Case–control Study of Determinative Factors 
on Malaria Morbidity in Minab, Jask and Roodan Counties, in 
Hormozgan Province, Southern Iran, 2001. Iran Journal of 
Public Health, 32: 14-18, 2001. 

[41] S. Xiaodong, E. Tambo, W. Chun, C. Zhibin, D. Yan, W. Jian, 
W. Jiazhi and Z. Xiaonong. Diagnostic performance of 
CareStart™ malaria HRP2/pLDH (Pf/pan) combo test versus 
standard microscopy on falciparum and vivax malaria between 
China-Myanmar endemic borders. Malaria Journal. 12: 6, 
2013. 

[42] M. Beyene, A. Bemnet, B. Yeshambel, T. Zinaye, G. Muchiye, 
W. Meseret, G. Amare, W. Desalegn, M. Andargachew and K. 
Afework. Comparison of CareStart™ HRP2/pLDH COMBO 
Rapid Malaria Test With Light Microscopy in North-west 
Ethiopia. Malaria journal, 11: 234, 2012. 

[43] Z. Sheyin and I. E. Bigwan. Comparison of CARE START 
HRP2 rapid malaria test with light microscopy for guiding 
patient’s treatment of fever in Nigerian endemic areas. 
Journal of medicine and Medical Sciences, 4 (9): 353-356, 
2013. 

 


