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Abstract:  
Background: Malaria is still highly prevalent among rural communities in Kano state, north-western Nigeria, 

and significant gaps persist inappropriate preventive practices, with the percentage of households in Kano state 

with ITNs and LLINs remain a dismal low. Though there has been increased availability of diagnostic testing 

such as malaria rapid diagnostic test (mRDT) in Nigeria, However, the mRDT rate in many communitiesstudied 

is still far short of recommendations. Studies on knowledge, use of mRDT, and malaria control practices by 

health workers in Kano State have not been fully explored hence the need for it. 

Materials and Methods: This is a cross-sectional study of healthcare workers conducted in 80 primary 

healthcare facilities of 3 metropolitan Local Government areas of Kano state-Nigeria. Healthcare workers 

(280) were systematically selected with a sampling interval of 3, with the first healthcare worker chosen 

randomly and interviewed using a self-administered questionnaire. Questions were asked on demographic 
information, knowledge of mRDT, use of mRDT, and use of malaria control practices. Analysis was performed 

using windows excel version 10 and Statistical Package for Social Sciences (SPSS) version 25.0. ANOVA & 

independent student's T-test was used to compare mean scores for knowledge, use of mRDT, and malaria 

control practices. Possible associations between the independent variables and knowledge of mRDT, use of 

mRDT, and malaria control practice were assessed using binary logistic regressions level P < 0.05 considered 

significant.  

Results: Two hundred and sixty-three health workers completed the self-administered questionnaire with a 

response rate of 94%. Ninety-two percent of respondents (92) % had good knowledge of MRDT with a mean 

score of 98.7% (SD: 0.124), while 62% demonstrated good use of mRDT with a mean score of 80% (SD: 0.171) 

and 211 (80%) indicated good malaria control practices with a mean score of 81.4% (SD:0.1733). The 

differences between means score for knowledge was statistically significant (P<0.05) between the 21-30 age 

groups & 41 years and above, (adjusted p value= 0.0053); 31-40 years and 41 years and above (adjusted p-
value= 0.0236) were statistically significant while the differences between means among the various age groups 

for the use of mRDT was statistically significant (p<0.05) significant only between 18-20 years and 31-40 years 

(adjusted p-value= 0.0068). Factors associated with good knowledge of mRDT are 21-30 years age group 

(AOR:0.082; p=0.001), primary school level education (AOR:10.9982; p=0.033), while factors associated with 

good usage of mRDT is 15-20 years age group (AOR:0.36; p=0.033) while factor associated with good malaria 

control practice are those with Diploma as their highest qualification (AOR:2.208; p=0.019). Knowledge of 

mRDT was seen to be a predictor of good usage of mRDT (AOR:0.197; p=0.033) and good malaria control 

practices (AOR:0.166; p=0.000).  
Conclusion: Most Healthcare workers demonstrated a good knowledge of mRDT, with only a fair number 

demonstrating good usage of MRDT. A good number of health workers are also seen to have shown good 

malaria control practices. 
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I. Introduction 
There was an estimated 229 million malaria cases were reported in 2019 from 87 malaria-endemic 

countries, with the WHO African Region (AFRO) contributing to about 94% of the cases (215 million).1 This 

figure shows a 6% rise from the Global technical strategy (GTS) for malaria 2016-2030 baseline of 218 million 
in 2015. Nigeria accounts for 27% of the global malaria count.1 Malaria remains a major public health problem 

in Nigeria, with 97% of the population at risk.2,3 According to the National malaria emergency strategic plan 

(NMEP) 2014-2020, malaria accounts for about 60% of outpatient’s visits and 30% of hospitalization in 

Nigeria.4 

There is a steady decline in the percentage of total global malaria death among children aged under five 

years from 84% in 2000 to 67% in 2019.1 Though malaria death in the WHO African region reduced by 44% 

compared to the 2000 value, Nigeria contributes to 23% of malaria fatality rate in 2019.1Even with progress in a 

reduction in malaria incidence, the world is off track by 37% as at 2019 for the 2020 GTS morbidity milestone 

while the AFRO region is off track for morbidity and mortality by 37% and 25% respectively.1 Nigeria has not 

achieved a reduction in malaria incidence in 2020 compared to 2015 values.1 Thus, Nigeria reports more death 

due to malaria than any country in the world.3 

The World Health Organization (WHO)  initiated test, treat, and track (T3) malaria strategy to support 
malaria-endemic countries.5Strategies for malaria control remains the use of malaria rapid diagnostic 

tests(mRDT), treatment with ACTs, control through the use of  ITNs/LLINs, indoor residual spraying, and 

prevention of malaria in pregnancy.6 Significant difference between public and private healthcare workers on 

adherence to malaria diagnosis and treatment guidelines still exists 
7
 Malaria testing is necessary to help health 

workers make an informed and quick decision on malaria diagnosis.8 

Malaria diagnosis using microscopy is currently the gold standard.2 However, malaria rapid diagnostic 

tests (mRDTs) were developed to simplify the diagnosis in regions without access to functional 

microscopy.9MRDT is a viable approach to increasing access to malaria diagnostic testing10 with apparent 

advantages over others testing methods which include accurate, rapid diagnostic tests for malaria (mRDTs) that 

requires limited training and is an opportunity to increase access to the correct diagnosis.11Other advantages of 

mRDT Kits over other methods of diagnosis (PCR-based and nucleic acid amplification tests-NAA tests)  are 
that they require no capital investment or electricity, are simple to perform, and are easy to interpret.12MRDT 

has demonstrated a poor sensitivity (58%) but a very good specificity (97%), as shown by a study in Kano state 

Nigeria.13 Other studies demonstrated its poor sensitivity but good specificity.14Eighty-four percent (84 %) of 

the total rapid diagnostic tests (RDTs) were distributed by national malaria programmes (NMPs) from 2010-

2019 in sub-Saharan Africa1.Though there has been increased availability of diagnostic testing such as malaria 

rapid diagnostic test (MRDT) in Nigeria, however, malaria/MRDT rate in the communities is still far short of 

recommendation.
15

 

The successful push towards the parasitological diagnosis of malaria in Africa, mainly with rapid 

diagnostic tests (mRDTs), has reduced the over-prescribing of artemisinin-based combination therapies (ACT) 

to malaria test-negative patients.16There is still a limitation of presumptive malaria treatments compared 
tomRDT by microscopy17and the possibility of missing a high proportion of malaria cases those using current 

mRDTs.17 

Vector control is the primary way to prevent and reduce malaria transmission. The use of insecticide-

treated mosquito nets has proven to be an effective approach form of malaria prevention. In 2018, an estimated 

half of all people at risk of malaria in Africa were protected by an insecticide-treated net, compared to 29% in 

2010.1 The use of ITNs is presently considered a very cost-effective method of malaria prevention in highly 

endemic countries like Nigeria.18 However, ITN coverage has been at a standstill since 2016. Indoor spraying 

with residual insecticides (IRS) is another method of prevention.Globally, IRS protectionis known to declined 

from a peak of 5% in 2010 to 2% in 2018, with decreases seen across all WHO regions, apart from the WHO 

Eastern Mediterranean Region.1 The declines in IRS coverage are known to occur as countries switch from the 

usual pyrethroid insecticides to a more expensive alternative to mitigate mosquito resistance to pyrethroids. 

There has been an increase in ITN use in sub–Saharan Africa by 5% in 2019 compared with 2000 values.1 
Under the NMEP’s malaria strategic plan 2014-2020, Nigeria aims for universal coverage for ITNs of all at risk 

populations4, and the ownership has increased from 42% in 2010 to 50% in 2013.3,18Since 2000, progress in 

malaria control has resulted primarily from expanded access to vector control interventions, particularly in sub-

Saharan Africa.1 

Antimalarial medicines are also be used to prevent malaria.2 For travelers, malaria can be prevented 

through chemoprophylaxis.2 For pregnant women living in moderate-to-high transmission areas, WHO 

recommends intermittent preventive treatment with sulfadoxine-pyrimethamine for them at each scheduled 

antenatal visit after the first trimester. Similarly, for infants living in high-transmission areas of Africa, three 

doses of intermittent preventive treatment with sulfadoxine-pyrimethamine are recommended, delivered 

alongside routine vaccinations.2 The proportion of under 5-year-olds who were not prescribed ACT was 
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averagely  41.8% across various sites. It was observed that the odds of not being prescribed an ACT were 2–3 

times higher for patients in settings with lower transmission intensity (using test positivity as a proxy) compared 

to areas of higher transmission.16Survey data had shown that use of ACTs had increased from a baseline of 39% 

to 81% when all the children with fever for whom care was sought were considered.19 
Study have shown that malaria is highly prevalent among rural Hausa communities in Kano state,  

north-western  Nigeria.18,20Despite high levels of knowledge and attitudes in the study area, significant gaps 

persist inappropriate preventive practices, particularly the use of ITNs.21The proportion of households in Kano 
state with ITNs and LLINs remain a dismal low of 33.8 %and 33.6%, respectively.18It is important that to 

identify innovational and unified control measures should be identified and implemented to reduce the burden of 

malaria in communities. Community mobilization and health education regarding the importance of using ITNs 

to prevent malaria and save lives should be considered.20Studies in Zamfara state Nigeria showed a high 

proportion of health workers with good knowledge of mRDT.22. Malaria prevalence remains un-expectedly high 

despite the fact that Household control of interventions .23Contemporary literature has shown that studies on 

knowledge, use of mRDT, and malaria control practices have not been fully explored in Kano state. 

Despite the high knowledge of the disease in the study area, a significant knowledge gap exists in the best 

preventive 

strategies. Health education that will focus on the use of insecticide-treated nets is necessary to control the 

disease.21 
The general objective was to investigate the knowledge of mRDT, usage of MRDT, and malaria control practice 

by healthcare workers in 3 Local government areas (LGAs) of Kano State, Nigeria.  

The specific objectives of the study were to 

1. Ascertain the knowledge of mRDT among primary health care (PHC) workers in the LGAs 

2. To determine the level of usage of mRDT among healthcare workers 

3. To determine the level of implementation of malaria control practices among health workers 

4. To determine if any, the association between independent variables with mRDT knowledge, mRDT 

usage, and malaria control practices among PHC workers  

 

II. Material and Methods 
This is a cross-sectional study of health care workers conducted in 3 metropolitan Local Government 

areas of Kano state (Dala, Nassarawa, and Ungogo) purposely selected based on DHIS2 201624data with the 

highest reported confirmed malaria data(highest endemicity of malaria). These LGAs comprise a combined total 

population of 2,254,171 based on a projection from 2006 census figures 25with a total of 80 primary health care 

facilities and a staff strength of 1034 healthcare workers. The study was conducted between the period of June 

to August 2018. 

Study Design: This is a cross-sectional prospective study amongprimary healthcare workers’  

Study Location: Primary healthcare facilities of Dala, Nassarawa, and Ungogo Local Government areas of 

Kano state north-western Nigeria 

Study Duration: June 2018 to August 2018 

Sample size: 280Healthcare workers 
Sampling Technique: Purposive sampling technique for health facilities and systematic sampling for 

respondents 

All the 80 health facilities in the three local government areas were purposely visited for the study. Health 

workers interviewed were systematically selected with a sampling interval of 3, with the first health care 

workers selected randomly until the target of 280 were reached to get the required number of health care 

workers based on a total Health workers population of 1034.  

Sample size estimation: Using a Cochran’s for large populations.26We obtained a sample size of 380

 
Where: 

 e is 5% (the desired level of precision at 95% confidence level) 

 p (is assumed to be 0.5 the (estimated) proportion of the population which has the attribute in question) 

 q is 1 – p.  
 Correcting for a smaller population (1034), Cochran's formula is used.  

 

https://www.statisticshowto.com/wp-content/uploads/2018/01/cochran-1.jpeg
https://www.statisticshowto.com/wp-content/uploads/2018/01/cochran-2.jpeg
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Here n0 is Cochran’s sample size recommendation, N is the population size, and n is the new, adjusted sample 

size. Our new sample calculation becomes 280. 

 

Inclusion criteria: 

1. Respondents must be above 18 years old 

2. Must have worked as a healthcare worker for at least two years 

3. Facilities are those that have been trained and supplied with commodities for RDT testing 
 

Exclusion criteria: 

1. Unwilling to sign an informed consent form 

2. General hospitals, Private health facilities, Pharmacies, and registered patent medicine stores 

pharmacies were excluded from the study. 

 

Procedure methodology  

Data Collection: Data was collected using hard copies of a self-administeredstructured questionnaire to 280 

healthcare workers systematically selected. Data were collected from 20 health facilities in Dala LGA, 24 from 

Nassarawa LGA, and 36 from Ungogo LGAs. The questionnaire consusts of four sections which include 

demographic data, knowledge of mRDT, usage of mRDT, and malaria control practices. The questionnaire was 
pretested among healthcare workers in 2 health facilities within Kano municipal outside the study area. Three 

trained research assistants, including the principal investigator, assisted in and supervised the data collection.  

Six questions were asked on knowledge of mRDTand the usage of mRDT, and five questions on the use of 

malaria control practices. For every correct response, 1 point was awarded and 0 for an incorrect response. The 

scores were converted into percentages and using a three-point Likert's scale rating, and the blooms cut off point 

as modified27; scores were grouped with percent scores rated asgood when a score is >=80%, fair between 50 

and 79%, and a poor score below 50% for knowledge of mRDT, usage of mRDT and use of malaria control 

practices. 

Statistical analysis  

Data entry and analysis were performed using windows excelversion 10 and Statistical Package for Social 

Sciences (SPSS) version 25.0 (SPSS Inc., Chicago, IL, USA). Data of the study were summarized using 

frequency tables, means, and standard deviations (SDs), Standard error of means (SEM) adjusted odds ratio, p-
values where applicable. ANOVA & independent student's T-test was used to show a comparison between mean 

scores for knowledge, use of mRDT, and malaria control practices. Possible associations between the 

independent variables and knowledge of mRDT, use of MRDT, and malariacontrol and practice were assessed 

using binary logistic regressions level with P <0.05 consideredsignificant. 

Ethical Considerations 

The study was approved by Health ethical review committee,Ministry of Health, Kano State Nigeria, with 

approval number (NHREC/03/17/2018). Written informed consent was obtained from each participant using 

hard copies of the informed consent forms. 

 

III. Result  
Two hundred and sixty-three health workers completed the self-administered questionnaire with a 

response rate of 94%.  As seen in Table 1, One hundred and thirteen respondents (43%) were males while one 

hundred and fifty (57%) were females. Respondents with a diploma as their highest qualification (47%) were the 

largest interviewed (n=124), while approximately 1% (n=2) of the health workers interviewed were school drop 

out.  21-30 years constitute the largest age group interviewed, representing 45%(n=119). 

 
 

Table 1. Socio-demographic characteristic (N=263) 

 
      Variables       Frequency (%) 

Age of respondents 

    21-30 years 

   

119 (45) 

18-20 years 

   

69 (26) 

31-40 years 

   

37 (14) 

41 and above years 

  

38 (15) 

Gender 

     Male 

   

113 (43) 

Female 

   

150 (57) 

Highest Educational level of respondents 

  Attended informal school 

  

16 (6) 

School drop-out 

   

2 (1) 

Primary school 

   

48 (18) 

Diploma 

   

124 (47) 
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Secondary school education 

  

43 (16) 

First degree and above       30 (11) 

 

Table 2. Frequency of scores by variables 
    

        Knowledge of mRDT 

  

total 

response Good (Frequency) fair (Frequency) bad (Frequency) 

state summary 263 241 (92) 15 (6) 7 (3) 

Age of respondents 

      18-20 years 

 

61 (88) 6 (9) 2 (3) 

21-30 years 

 

116 (97) 2 (2) 1 (1) 

31-40 years 

 

35 (95) 2 (5) 0 (0) 

41 and above years 29 (76) 5 (13 4 (11) 

Total 

 

241 (92) 15 (6) 7 (3) 

Gender 

       Male 

 

104 (92) 5 (4) 4 (4) 

Female 

 

137 (91) 10 (7) 3 (2) 

Total 

 

241 (92) 15 (6) 7 (3) 

Highest Educational level of respondents 

    Attended informal school 14 (88) 1 (6) 1 (6) 

School drop-out 

 

2 (100) 0 (0) 0 (0) 

Primary school 

 

39 (81) 6 (13) 3 (6) 

Diploma 

 

121 (98) 3 (2) 0 (0) 

Secondary school education 36 (84) 4 (9) 3 (7) 

First degree and above 

 

29 (97) 1 (3) 0 (0) 

Total 

 

241 (91.6) 15 (6) 7 (3) 

Use of mRDT 

 

total 

response Good (Frequency) fair (Frequency) bad (Frequency) 

state summary 263 164 (62) 73 (28) 26 (10) 

Age of respondents 

      18-20 years 

 

48 (70) 14 (20) 7 (10) 

21-30 years 

 

77 (65) 38 (32) 4 (3) 

31-40 years 

 

18 (49) 10 (27) 9 (24) 

41 and above years 21 (55) 11 (29) 6 (16) 

Total 

 

164 (62) 73 (28) 26 (10) 

Gender 

       Male 

 

74 (66) 31 (27) 8 (7) 

Female 

 

90 (60) 42 (28) 18 (12) 

Total 

 

164 (62) 73 (28) 26 (10) 

Highest Educational level of respondents 

    Attended informal school 11 (69) 5 (31) 0 (0) 

School drop-out 

 

2 (100) 0 (0) 0 (0) 

Primary school 

 

32 (67) 12 (25) 4 (8) 

Diploma 

 

77 (62) 34 (27) 13 (11) 

Secondary school education 24 (56) 12 (28) 7 (16) 

First degree and above 

 

18 (60) 10 (33) 2 (7) 

Total 

 

164 (62) 73 (28) 26 (10) 

 

Malaria Control Practice 

 

total 

response Good (Frequency) fair (Frequency) bad (Frequency) 

Age of respondents 263 211 (80) 41 (16) 11 (4) 

21-30 years 

 

92 (77) 23 (19) 4 (4) 

18-20 years 

 

60 (87) 6 (9) 3 (4) 

31-40 years 

 

28 (76) 7 (19) 2 (5) 

41 and above years 31 (82) 5 (13) 2 (5) 

Total 

 

211 (80) 41 (16) 11 (4) 

Gender 

       Male 

 

89 (79) 21 (18) 3 (3) 

        

Female 

 

122 (81) 20 (14) 8 (5) 

total 

 

211 (80) 41 (16) 11 (4) 

Highest Educational level of respondents 

    Attended informal school 13 (81) 2 (13) 1 (6) 

School drop-out 

 

2 (100) 0 (0) 0 (0) 

Primary school 

 

37 (77) 8 (17) 3 (6) 

Diploma 

 

103 (83) 19 (15) 2 (2) 

Secondary school education 29 (67) 10 (24) 4 (9) 

First degree and above 

 

27 (90) 2 (7) 1 (3) 

        

Total   211 (80) 41 (16) 11 (4) 
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Table 2 showed that 241(92) % had good knowledge of mRDT with a mean score of 98.7% (SD: 

0.124) while 164 (62%) demonstrated good use of MRDT with a mean score of 80% (SD: 0.171) and 211 (80%) 

demonstrated good malaria control practices with a mean score of 81.4% (SD:0.1733). 

 

Table 3 shows a comparison of mean scores (ANOVA & independent student’s T-test) for knowledge 

of mRDT, use of mRDT, and malaria control practices of the various variables. Results have shown that only 
the differences between means among the various age groups for knowledge of mRDT statistically significant 

(P<0.05).  The Post-hocTurkeys’ multiple comparison test shows only the differences between the 21-30 age 

groups &41 years and above (adjusted p value= 0.0053); 31-40 years and 41 years and above (adjusted p-value= 

0.0236) were statistically significant. Also, differences between means among the various age groups for the use 

of mRDT were statistically significant (p<0.05), with posthoc turkeys test showing the differences to be 

significant only between 18-20 years and 31-40 years (adjusted p-value= 0.0068). 

 

 
 

Results from table 4 show that factors associated with good knowledge of mRDT are 21-30 years age 

group (AOR:0.082; p=0.001), primary school level education (AOR:10.9982; p=0.033), while factors associated 

with good usage of mRDT is 18-20 years age group (AOR:0.36; p=0.033) while factor associated with good 

malaria control practice are those with a diploma as their highest qualification (AOR:2.208; p=0.019). 

Knowledge of mRDT was seen to be a predictor of good usage of mRDT (OR:0.197; p=0.033) and good 

malaria control practices (OR:0.166; p=0.000). 
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 AOR: Adjusted odds ratio 

 

IV. Discussion  
In this study, we investigated the knowledge of health workers on mRDT, use of mRDT, and 

demonstration of malaria control practice by health workers in primary health facilities, and our study was able 

to ascertain these and association between independent variables with mRDT knowledge, mRDT usage and 

malaria control practices by healthcare workers were determine. The objective of the study was thus achieved. 

Our study was not conducted in general hospitals, private health facilities, and retail pharmacies because, at the 

time of the data collection, these settings have not been trained nor supplied with commodities for RDT testing. 

Though mRDT is not a gold standard for malaria diagnosis, due to its various limitations28, studies 

about knowledge and use of mRDT are still important as it is the dominant malaria test being carried out in the 
Afro region due to its other advantages withRDTs being used safely and effectively by community health 

workers, 9-12 though more research is necessary to make a similar conclusions for the use of RDT  in the formal 

health care as well as retail sectors. RDTs have been reported to have a high diagnosticaccuracy across many 

areas, though their lower specificity oberved in the retail sector needs to be examined.29The extent to which the 

implementation process of mRDT-led, parasite-based diagnosis accommodateit is known that end-user beliefs, 

attitudes, perceptions, and satisfaction, as well as technology learnability and suitability, influences the level of 

acceptance and use of mRDTs.30In moderate to high transmission setting, compliance to treatment was observed 

to be higher if children were tested with mRDT compared to children who were not. 31Acceptability of mRDT 

was moderate among the majority of health workers .32Additionally, diagnostic testing with mRDTs when 

compared to presumptive treatment of fevers implemented in registered drug shops substantially improved 

appropriate treatment of malaria with ACT.33thus, introducing mRDT reduces overuse of antimalarials.34 
Our studies have shown that a high proportion of health care workers have good knowledge ofmRDT. 

This is irrespective of their gender or educational status.This high scorewas similarto a reported study 35. The 

mean score for knowledge was thushigher than that reported among health workers in Zamfara State, Nigeria, 
22who reported a mean score for knowledge of mRDT among health care workers as 64.1%. It is also higher 

than seen in a similar study among the populace in Myanmar.36Another study had earlier shown that healthcare 

workers in PHCs in Akwa-Ibom state Nigeria had a fair knowledge of mRDT.37High knowledge by health care 

workers ofmRDT in our study might have been due to confirmed trainings by the Government and partners that 

have taken place among these healthcare workersas confirmed by questions asked as part of the study. Though 

our study had a high level of knowledge among healthcare workers, a significant difference in the mean score 

for knowledge (ANOVA) when41-year-old and above were compared with the 21-30- & 31-40-years age group 

with p<0.05. mean difference in knowledge between gender (Independent T-test) were not statistically 

significant (P>0.05) as well as difference by educational level (P>0.05).36 
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Though the mean score for the use of mRDT by the healthcare workers is generally high, a lower 

proportion demonstrated good usage of mRDT when compared with those that have good knowledge of mRDT. 

There is a similarity in the usage of mRDT by health care workers between the gender, educational status, and 

age group (p>0.05). with only a significant difference(p<0.05) seen between the 15-20 years & 31-40 years age 

group when compared. Some studies reported higher scores for use of mRDT by health workers with as high as 

92% 22and 96%37of health workers carrying out mRDTtest correctly. Another study has shown that health 
workers do not have good knowledge of mRDT usage due to the fact that they have not been trained.36A study 

demonstrated that healthcare worker utilization of mRDT was associated with the health worker and health 

system-related factors that are potentially modifiable22which may require  sustaining training of healthcare 

workers on benefits of using mRDT and provision of free mRDT in health facilities.22 Another study has shown 

that mRDTs are generally used well, though compliance with test results is variable, especially inthe formal 

health care sector,29 its use remains low with about 85% of health workers reporting satisfaction with the 

presumptive diagnosis.32 

Health workers demonstrated good malaria control practices with high scores irrespective of their 

gender, age group, or educational status. The difference among these variables were all not statistically 

significant. This might infer the good use of the knowledge of malaria control practices and the availability of 

the various malaria control materials. A study has shown knowledge of preventive measures of malariato 
below.38but there was, reported high use of malaria control practice with very high percentage using LLINs, 

environmental means of malaria control, and use of the indoor residual spray.
38

Most health workers were seen to 

demonstrate good malaria control practice of indoor residual spraying, insecticide-treated nets with no 

statistically significant difference in mean score  seen among the age group, gender, and educational status.39
 

Variables associated with higher odds of knowledge are those that never attended informal school when 

compared to those with degrees, but it is not statistically significant (p>0.05). primary school certificate 

holders.have significantly higher odds of knowledge for mRDT compared to those with degrees. Higher 

educational qualifications among these health workers do not indicate a higher knowledge of MRDT. The 21-30 

years age group have significantly (p<0.001) lower odds of knowledge compared with 41 years and 

above.While the 18-20 years age group is associated with significantly lower odds for good usage of 

mRDTcompared to the 41 years and above age group, indicating that increasing age is associated with good 

usage of mRDT. Those with the national diplomaandthose withSecondary school educationmore likely to 
demonstrate higher odds for the usage of mRDT, but thevalues are not statistically significant. The study also 

shows that those with a national diploma are twice more likely to demonstrate good malariacontrol practice than 

those with a degree. This is statistically significant. A look into the years of service which could have thrown 

more light could be considered in subsequent studies.  

Knowledge of MRDT is associated with significantly lower odds for the use of MRDT and 

demonstration of good malaria control practice; therefore, for our study, it can be said that knowledge of mRDT 

does not predict good usagemRDT nor demonstration of good malaria control practice. A study might well 

explain this as it was shown that intention to use mRDT was  influenced positively by health workers having a 

proper understanding of the aims and expected benefits, the experience of healthcare workers, and the general 

attitude of healthcare workers.32. Another study among the population has shown a negative non-significant 

correlation between knowledge with the practice of malaria control practice. However, the results were not 
significant.35A chi-square test in another study indicated that a lack of education and non-usage of ITNs were 

significantly associated with malaria infection.
40

.  Basic training and resources are essential but insufficient to 

maximize the potential of mRDTs in many contexts
41

 

 
Limitations 

The study was carried out in metropolitan LGAs with rural LGAs left out, which might make it 

difficult to generalizefindings across the state. There is the possibility of bias in reporting by healthcare workers 

having used self-administered questionnaires. Health workers were not categorized into the various professional 

group, which might give more useful information. Years of experience, which is a very important variable, were 
not included in the analysis. Our study did not cover the general hospital, private facilities, and pharmacies, 

which is another limitation. 

 

V. Conclusion  
Most Healthcare workers demonstrated a good knowledge of mRDT, with only a fair number 

demonstrating good usage of MRDT. A good number of health workers are also seen to have demonstrated 
good malaria control practices. 
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Recommendations. 

Subsequent studies should include other facility types and consideration of facilities in rural areas. 

Consideration for inclusion of healthcare workers attitudes for subsequent studies will be useful in addition to 

more demographic variables. 

 

Author’s contribution 

SSJ & SGI conceptualized the paper, reviewed the data, and analyzed them. SSJ & SGI wrote the draft of the 
manuscript. SSJ, SGI,DM, ABO & SN interpreted the data and reviewed the manuscript for intellectual content. 

All authors read and made input to the final draft. 

 

Competing interests 

No conflict of interest to report. For this study and publication, no funding was received.  

Data availability/data sharing statement 

 Data is available from the corresponding author upon request 

Acknowledgements  

We would like to profoundly thankKano State Government for permission to use their facilities and all that, in 

one way or the other, make this work possible. 

 

References 
[1]. World Health Organization, 2020. World Malaria report 2020. Available at 

https://www.who.int/publications/i/item/9789240015791. Accessed 28 February 2021 

[2]. World Health Organization, 2018. World Malaria report 2018. Available at https://www.who.int/malaria/publications/world-

malaria-report-2018/en/. Accessed 18 August 2020 

[3].   Presidential malaria initiative 2018. Available at. https://www.pmi.gov/where-we-work/nigeria. Accessed 4 April 2020 

[4]. Federal Government of Nigeria; National Malaria Strategic Plan (2014-2020). Available at https://www.health.gov.ng/doc/NMEP-

Strategic-Plan.pdf. Accessed 4 April 2020 

[5]. World Health Organization. T3: Test. Treat. Track initiative. Available at https://www.who.int/malaria/areas/test_treat_track/en/ 

Accessed 9 June 2019 

[6]. World Health Organization. Policies, strategies, and targets for malaria control. 

https://www.who.int/malaria/world_malaria_report_2009/mal2009_rep_chap2_0037.pdf?ua=1 Accessed 9 June 2019 

[7]. Bamiselu OF, Ajayi I, Fawole O, et al. Adherence to Malaria Diagnosis and treatment guidelines among healthcare workers in 

Ogun State, Nigeria. BMC Public Health. 2016, 16:828 https://doi.org/10.1186/s12889-016-3495-x 

[8]. Avijit Saha A, Sarker M, Kabir M, Lu G, Olaf Müller O. Knowledge, attitudes, and practices regarding malaria control 

among the slash and burn cultivators in Rangamati Hill tracts of Bangladesh. Malaria Journal. 2019, 18:216 

https://doi.org/10.1186/s12936-019-2849-0 

[9]. World Health Organization. How to Use a Rapid Diagnostic Test (RDT). Available at 

https://www.who.int/malaria/areas/diagnosis/rapid-diagnostic-tests/Generic_pf_training_manual_web.pdf. Accessed 19 June 2018 

[10]. Rusk A, Goodman C, Naanyu V, Koech B, Obala A, O’Meara WP. Expanding access to Malaria Diagnosis through Retail Shops in 

Western Kenya: What do shop workers think? Malaria Research and treatment.2013, Article ID 398143. 

https://dx.doi.org/10/1155/2013/398143 

[11]. Hansen KS, Ndyomugyenyi R, Magnussen P, Lal S, Clarke SE. "Cost-effectiveness analysis of malaria rapid diagnostic tests for 

appropriate treatment of malaria at the community level in Uganda." Health policy and planning. 2017, 32 (5): 676-689. 

https://doi.org/10.1093/heapol/czw171  

[12]. Soniran OT, Abuaku B, Ahorlu CS. Evaluating interventions to improve the test, treat, and track (T3) malaria strategy among over-

the-counter medicine sellers (OTCMS) in some rural communities of Fanteakwa North district, Ghana: study protocol for a cluster -

randomized controlled trial. BMC Trials. 2020, 21:623 https://doi.org/10.1186/s13063-020-04509-6 

[13]. Mbah HA, Jegede FE, Abdulrahman SA, Oyeyi TI. Evaluation of standard diagnostic rapid test kits for malaria diagnosis among 

HIV patients in Kano, Nigeria African Journal of Laboratory Medicine. 2018;7(1), a698. https://doi.org/10.4102/ajlm. v7i1.698 

 

[14]. Makuuchi R, Jere S, Hasejima N, Chigeda T, Gausi J. The correlation between malaria RDT (Para check pf.®) faint test bands and 

microscopy in the diagnosis of malaria in Malawi. BMC Infectious Diseases. 2017, 17:317 DOI 10.1186/s12879-017-2413-x  

[15]. Omale UI, Azuogu BN, Alo C, et al. Social group and health care provider interventions to increase the demand for malaria rapid 

diagnostic test among community members in Ebonyi state, Nigeria: study protocol for a cluster-randomized controlled trial. BMC 

Trials. 2019, 20:581 https://doi.org/10.1186/s13063-019-3620-0 

[16]. O’Boyle S, Bruxvoort KJ, Ansah EK, et al. Patients with positive malaria tests not given artemisinin-based combination therapies: a 

research synthesis describing under-prescription of antimalaria medicines in Africa. BMC Medicine. 2020, 18:17 

https://doi.org/10.1186/s12916-019-1483-6 

[17]. Moyes MN, Ali IM, Njimoh DL, et al. Comparison of the Accuracy of Four Malaria Diagnostics Methods in a High Transmission 

Setting in Coastal Cameroon. Journal of Parasitology Research. 2019, Article ID 1417967. https://doi.org/10.1155/2019/1417967 

[18]. National Population Commission - NPC/Nigeria and ICF International. 2014. Nigeria Demographic and Health Survey, 2 0 1 3 . A 

b u j a , N i g e r i a: A v a i l a b l e a t https://dhsprogram.com/publications/publication-FR293- DHS-Final-Reports.cfm. Accessed 

18 December, 2019 

[19]. Ajumobi O, Sabitu K, Ajayi I, et al. Demand-related factors influencing caregivers’ awareness of malaria tests and health workers’ 

testing practices, in Makarfi, Nigeria. Malaria Journal. 2017 16:487 https://doi.org/10.1186/s12936-017-2138-8 

[20]. Dawaki S, Alshow inadequate attention was given the on the show inadequate attention was given the on the Mekhlafi HM, Choi I, 

et al. Is Nigeria winning the battle against malaria? Prevalence, risk factors and KAP assessment among Hausa communities in 

Kano State.  Malar Journal. 2016, 15:351 https://doi.org/10.1186/s12936-016-1394-3 

[21]. Amaechi   EC, Ukpai OM, Ohaeri CC, et al.  Knowledge and Practices Towards Malaria Control and Prevention in an Irrigated 

Community, North Central Nigeria. Annals of West University of Timişoara, ser. Biology. 2018, 21 (2):175-184 

https://www.who.int/malaria/publications/world-malaria-report-2018/en/
https://www.who.int/malaria/publications/world-malaria-report-2018/en/
https://www.health.gov.ng/doc/NMEP-Strategic-Plan.pdf
https://www.health.gov.ng/doc/NMEP-Strategic-Plan.pdf
https://doi.org/10.1186/s13063-020-04509-6
https://doi.org/10.4102/ajlm.%20v7i1.698


Knowledge, use of mRDT, and malaria control practice among health care workers in .. 

DOI: 10.9790/0853-2005035665                                www.iosrjournal.org                                               65 | Page 

[22]. Usman R, Umar AA, Gidado S, et al. Predictors of malaria Rapid Diagnostics tests utilization among healthcare workers in Zamfara 

State. PLoS ONE. 2018,13 (12): e0200856 https://doi.org/10.1371/journal.pone.0200856 

[23]. Ayalew S, Mamo H, Animut A, Erko B. Assessment of Current Malaria Status in Light of the Ongoing Control Interventions, 

Socio-Demographic and Environmental Variables in Jiga Area, Northwest Ethiopia. PLoS ONE. 2016, 

11(1):e01462.https://doi.org/101371/journal.pone.0146214 

[24]. Federal Government of Nigeria. Health Management Information System. Available at https://dhis2nigeria.org.ng/dhis/dhis-web-

commons/ accessed on 6 may 2018 

[25]. Federal Government of Nigeria. National Population Commission: Nigeria Population estimates. Available at: www. 

population.gov.ng. Accessed 18 January, 2021 

[26]. Stephanie Glen. "Sample Size in Statistics (How to Find It): Excel, Cochran's Formula, General Tips" FromStatisticsHowTo.com: 

Elementary Statistics for the rest of us! https://www.statisticshowto.com/probability-and-statistics/find-sample-size/accessed on 6 

may 2018 

[27]. Seid MA, Hussein MS. Knowledge and attitude towards antimicrobial resistance among final year undergraduate paramedical 

students at University of Gondar, Ethiopia.  BMC Infectious Diseases.2018, 18:312 https://doi.org/10.1186/s12879-018-3199-1 

[28]. Hartley M-A, Hofmann N, Keitel K, et al. Clinical Relevance of low-density Plasmodium falciparum parasitemia in untreated 

febrile children: A cohort study. PLoS ONE. 2020. 17(9): e1003318. https://doi.org/10.1371/journal.pmed.1003318 

[29]. Boyce MR and Wendy O’Meara P. Use of malaria RDTs in various health contexts across sub-Saharan Africa: a systematic review. 

BMC Public Health. 2017, 17:470 https://doi.org/ 10.1186/s12889-017-4398-1 

[30]. Asiimwe C, Kyabayinze DJ, Kyalisiima Z, et al. Early experiences on the feasibility, acceptability, and use of malaria rapid 

diagnostic tests at peripheral health centres in Uganda-insights into some barriers and facilitators. Implementation Science. 2012, 

7:5 http://www.implementationscience.com/content/7/1/5 

[31]. Lal S, Ndyomugenyi R, Maintain L, et al. caregivers' compliance with referral advice: evidence from two studies introducing 

mRDTs into community case management of malaria in Uganda. BMC Health Services Research. 2018,18:317. 

https://doi.org/10.1186/s12913-018-3124-8 

[32]. Annaba MK, Ibisomi L, Owusu-Agyei S, Chirwa T, Rohit Ramaswamy R. Determinants of health workers intention to use malaria 

rapid diagnostic test in Kintampo North Municipality, Ghana - a cross-sectional study.  BMC Health Services Research. 2019, 

19:491 https://doi.org/10.1186/s12913-019-4324-6 

[33]. Mbonye AK, Magnussen P, Hansen KS, et al. A cluster Randomised trial introducing Rapid Diagnostic Tests into Registered drug 

Shops in Uganda: impact on Appropriate Treatment of Malaria. PLoS ONE. 2015, 10(7):e10129545. 

https://doi:10.1371/journal.pone.0129545 

[34]. Wenzler E, Timbrook TT, Wong JR, Hurst JM, MacVane SH. Implementation and optimization of molecular rapid diagnostic tests 

for bloodstream infections. American journal of health-system pharmacy. 2018 75(16):1191-1202. 

https://doi.org/10.2146/ajhp170604  

[35]. Aung PL, Pumpaibool T, Soe TN, Kyaw MP. "Knowledge, attitude and practice levels regarding malaria among people living in the 

malaria-endemic area of Myanmar". Journal of Health Research. 2019, (1): 22-30. https://doi.org/10.1108/JHR-01-2019-0012 

[36]. Asibong U, Etokidem A, Akpan U, Archibong F, Asibong I, Adeleye FF.  Knowledge, Attitudes and Acceptances of Rapid 

Diagnostic Test amongst Primary Healthcare Workers in Some Selected Local Government Areas, Lagos State, Nigeria. Public 

Health Research 2019, 9(1): 13-21 https://doi.org/10.5923/j.phr.20190901.03  

[37]. Laktabai J, Platt A, Menya D, et al. A Mobile health technology platform for quality assurance and quality improvement of malaria 

diagnosis by community health workers. PLoS ONE. 2018, 13(2): e0191968. https://doi.org/10.1371/journal.pone.0191968 

[38]. Munisi DZ, Nyundo AA, Mpondo BC. Knowledge, attitude and practice towards malaria among symptomatic patients attending 

Tumbi Referral Hospital: A cross-sectional study. PLoS One. 2019; 14(8): e0220501. https://doi.org/10.1371/journal.pone.0220501 

[39]. Aju-Ameh CO, Awolola ST, Mwansat GS, Mafuyai HB. Malaria related knowledge attitude and practices (MAP) in fourteen 

communities in Benue state North Central Nigeria: Evidence for the Success of focal malaria control intervention programmes. 

International Journal of Mosquito Research. 2016; 3(5): 11-16 

[40]. Fana SA, Bunza MD, Anka SA, Imam AU, Nataala SU. Prevalence and risk factors associated with malaria infection among 

pregnant women in a semi-urban community of north-western Nigeria. infectious Diseases of Poverty. 2015; 4:24. 

https://doi.org/10.1186/s40249-015-0054-0. 

[41]. Burchett HED, Leurent B, Baiden F, et al. Improving prescribing practices with rapid diagnostic tests (RDTs): synthesis of 10 

studies to explore reasons for variation in malaria RDT uptake and adherence. BMJ Open. 2017;7(3): e012973.
 

 

Sambo Godwin Ishaku, et. al. “Knowledge, use of mRDT, and malaria control practice among health care 

workers in three Local Government areas of Kano state, North-Western-Nigeria.”IOSR Journal of Dental 

and Medical Sciences (IOSR-JDMS), 20(05), 2021, pp. 56-65. 

 

 

https://doi.org/10.1371/journal.pone.0200856
https://dhis2nigeria.org.ng/dhis/dhis-web-commons/
https://dhis2nigeria.org.ng/dhis/dhis-web-commons/
https://www.statisticshowto.com/
https://www.statisticshowto.com/probability-and-statistics/find-sample-size/
https://doi.org/10.1186/s12879-018-3199-1
http://www.implementationscience.com/content/7/1/5
https://doi.org/10.1186/s12913-018-3124-8
https://doi.org/10.1186/s12913-019-4324-6
https://doi:10.1371/journal.pone.0129545
https://www.emerald.com/insight/publication/issn/2586-940X
https://doi.org/10.1108/JHR-01-2019-0012
https://doi.org/10.1371/journal.pone.0191968
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6681959/

