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Abstract 
Malaria commonly causes fever in tropical Africa. In 2010, World Health Or-
ganization recommended parasitological diagnosis of malaria before treat-
ment. Rapid Diagnostic Test (RDT) aims at making malaria diagnosis more 
accessible. The objective of this study was to assess knowledge, and perception 
of malaria rapid diagnostic test (mRDT), among doctors in a tertiary health 
facility. A descriptive, cross sectional study, conducted in October 2016, in a 
state University Teaching hospital, Enugu state, Nigeria. 86 doctors in the 
General Outpatient, Internal Medicine, and Paediatrics departments partici-
pated. 90.7% of respondents knew parasitological examination of blood is the 
certain method of making malaria diagnosis, 89.5% knew microscopy and 
RDT are methods for parasitological diagnosis, 91.9% knew mRDT is quick 
blood test for malaria, 54.7% knew mRDT is usually specific for one or more 
species of malaria, 46.5% knew mRDT detects circulating malaria parasite an-
tigen, 29.1% knew mRDT is read 15 to 20 minutes after the test, 70.9% knew 
mRDT is not superior to microscopy, 79.1% knew mRDT is not 100% specific, 
80.2% knew mRDT ought not be done always by Laboratory Scientists, and 
66.3% knew more than one type of mRDT kit is available. On perception, 
64.0% thought it was important to confirm diagnosis before commencing 
treatment, 90.7% perceived mRDT as being very useful, 96.5% did not perce-
ive mRDT as endangering patients, 70.9% opinioned that presumptive diag-
nosis of malaria is not a better way of making diagnosis, 76.7% did not believe 
malaria diagnosis is always clear on listening to the patient, 90.7% did not 
perceive mRDT as being hazardous, 83.7% believe using mRDT can reduce 
the quantity of anti-malaria drugs consumed, and 94.2% opinioned that 
mRDT should be encouraged and promoted. Training and re-training of 
health workers shall greatly enhance mRDT use in implementing the WHO 
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T3 Initiative, and ultimately eliminating malaria. 
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1. Introduction 

Malaria is a disease caused by parasites of the genus Plasmodium and usually 
transmitted by infected female Anopheline mosquito [1]. The four common 
species of Plasmodium which infect man are Plasmodium falciparum, Plasmo-
dium vivax, Plasmodium ovale, and Plasmodium malariae. Rarely, malaria in-
fection in man is caused by the monkey malaria parasite Plasmodium knowlesi 
which has been reported from the forest region of South-East Asia [2]. This dis-
ease is the commonest cause of fever in tropical Africa, and accounts for the 
highest number of persons who visit health facility for treatment in that part of 
the world [3]. In December 2016, World Health Organization (WHO) estimated 
that about 212 million cases of malaria occurred globally in 2015, resulting in 
about 429,000 deaths. Most of these cases and death, which are as high as 90% 
and 92% respectively occurred in Sub-Sahara African [4]. The disease still poses 
significant public health problem, with about 3.2 billion people being at risk 
globally [5]. It is estimated in Nigeria that about 97% of the population is at risk 
of malaria infection [6].  

Estimates revealed that 39% of global malaria deaths, and 34% of cases in 2013 
occurred in Nigeria and democratic Republic of Congo [7]. As at 2006 in Nige-
ria, 60% of outpatient attendance, 30% inpatient admissions, and 11% of mater-
nal deaths were attributable to malaria disease [8]. Estimates in 2011 also 
showed that in Nigeria, more than 140 million people are at risk of malaria in-
fection every year, and 50% of adult population have at least one episode of ma-
laria yearly, while children under 5 years of age experience about 2 - 4 episodes 
of malaria infection every year. That same year, economic loss in Nigeria that 
was attributable to malaria infection was put at 132 billion Naira [9]. 

In the past, malaria diagnosis was mostly based on clinical presentation, but in 
2010, the World Health Organization (WHO) recommended that parasitological 
diagnosis of malaria through microscopy or Rapid Diagnostic Test (RDT) 
should be confirmed before commencement of treatment [10]. This is to mi-
nimize malaria over diagnosis and misdiagnosis observed in malaria endemic 
countries in Africa and Asia [11]. Microscopy is the gold standard for malaria 
diagnosis, but it has some drawbacks such as being dependent on trained and 
skilled personnel, availability of power supply, and availability of consumables 
required for microscopy [12]. It is only when a parasitological diagnosis of mala-
ria is not accessible, could treatment of malaria be commenced, based only on 
clinical diagnosis [13]. Despite its documented demerits such as irrational use of 
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anti-malaria drugs, and lost opportunities to make correct diagnosis of certain 
fever conditions; presumptive treatment of malaria is still rampant in Sub-Saharan 
Africa [14]. More than 80% of malaria treatment in about half of endemic Afri-
can countries is done without laboratory confirmation of the diagnosis [15]. In 
Enugu state Nigeria, which is our study area, it was found in the year 2009 that 
over 50% of malaria diagnosis was made presumptively [16]. Rapid Diagnostic 
Test is aimed at making malaria diagnosis more accessible.  

The “T3: Test, Treat, Track” initiative was launched by WHO in April 2012 
with the aim of improving access to diagnosis and treatment of malaria, as well 
as encouraging surveillance of the disease. This initiative set an ambitious target 
of globally achieving access to malaria diagnostic test in both private and public 
health facilities by the year 2015. The main tool proposed for actualizing this 
target was RDT [15]. 

The World Health Organization’s recommended Turn-Around-Time (TAM) 
for diagnostic result for malaria laboratory test to be available to the health care 
provider is two hours. This usually is not possible in most health facilities in en-
demic countries such as Nigeria where microscopy with its attendant shortcom-
ings is still largely used for parasitological diagnosis of malaria. Even where the 
patients are sent for parasitological diagnosis, doctors usually prescribed an-
ti-malaria drugs without waiting for the result. The shortcomings associated 
with malaria microscopy include insufficient/no dedicated microscope, over-
worked/insufficient Laboratory Scientists, and challenges with power supply 
[10]. In line with the WHO recommendation that diagnosis of malaria should be 
confirmed before suspected cases are given drugs, Nigeria in 2011 included this 
in her National Malaria Treatment Guidelines [17]. The second objective of the 
Nigeria National Malaria Strategic Plan 2014-2020 is that, “All persons with 
suspected malaria who seek care are tested with RDT or microscopy by 2020” 
[6]. 

The use of malaria RDT in most endemic countries is still low [18], and in 
many cases where they are used, the anti-malaria prescription behaviour of doc-
tors and other health workers is not influenced by the result [19]. Though some 
studies in Nigeria have reported efficacy of malaria RDT similar to the results 
obtained through microscopy, and that RDT in the management of malaria cases 
is cost effective [16] [20], many health workers still prescribe anti-malaria drugs 
to patients that tested negative to malaria rapid diagnostic test [21]. Tertiary 
hospitals are the apex referral hospitals for treatment of communicable diseases 
including malaria in Nigeria. It is important that medical doctors, especially 
those working in tertiary health facilities are equipped with adequate knowledge 
of malaria RDT, have positive perception about RDT, and make use of this ma-
laria diagnostic tool as recommended by WHO, and Federal Ministry of Health. 
An assessment of the level of knowledge, and perception of malaria rapid diag-
nostic test among medical doctors working in a tertiary hospital, will reveal the 
gaps in these areas, thus serving as a guide towards developing appropriate 
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strategy aimed at enhancing the use of malaria RDT in the management of fever 
cases in tertiary health facilities. The main objective of this study is to assess the 
knowledge, and perception of malaria rapid diagnostic test, among medical 
doctors working in a tertiary health facility.  

2. Methodology 

This study was conducted in October 2016, in a state University Teaching hos-
pital in Enugu state, Southeast Nigeria. The state has four public tertiary health 
facilities, among which are two teaching hospitals. One of the teaching hospitals 
is owned by the federal government, while our study site is Enugu state Univer-
sity Teaching Hospital, owned by the state government. The hospital operates all 
the clinical departments, but doctors in the Outpatient, Internal Medicine, and 
Paediatrics departments were deliberately enrolled in the study, since they are 
charged with the responsibility of managing malaria cases that present in the 
hospital. 

The study was a whole population study, employing descriptive, cross section-
al design. Self administered questionnaire was given to all the medical doctors 
working in the three departments stated above, ranging from House Officers to 
Consultants. Professors and authors of this paper were excluded from the study. 
All eligible twenty four doctors working in the General Outpatient department 
completed and returned their questionnaire, while out of the thirty two eligible 
doctors in Internal Medicine department, thirty completed and returned. Thirty 
two eligible doctors in the department of Paediatrics out of thirty five, completed 
and returned their questionnaire. Thus the overall response is eighty six doctors 
out of ninety one eligible doctors, giving 94.5% response rate. The questionnaire 
was pre-tested at the University of Nigeria Teaching Hospital, a month before 
the study was conducted. Ethical clearance was obtained from the Research Eth-
ics committee of the Enugu State University College of Medicine. The objective 
of the research was explained to each respondent, and informed consent ob-
tained from them prior to participation in the study. The respondents were as-
sured that information given by them will be treated with utmost confidentiality.  

The information generated was analyzed using Statistical Package for Social 
Sciences (SPSS) version 20.0, and the findings expressed in frequency and per-
centage of correct response. Overall knowledge and perception of malaria rapid 
diagnostic test among doctors in the different departments were determined. 
Pearson’s Chi-Square test of significance was used to check if some of the find-
ings were significant. 

3. Results 

1) Socio-demographic characteristics: A total of 91 copies of the questionnaire 
were distributed to all the eligible doctors working in the General Outpatient 
department, Internal Medicine department, and Paediatrics department of 
Enugu State University Teaching Hospital. Eighty six (86) copies of the ques-
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tionnaire were returned for analysis, giving a response rate of 94.5%. Twenty 
four (27.9%) from the General Outpatient department, 30 (34.9%) from the In-
ternal Medicine department, and 32 (37.2%) from the Paediatrics department. 
Forty three (50.0%) were males, and equal number were females. Most (61.6%) 
were between the age ranges 31 - 40 years, while only one respondent was above 
60years of age. Most of the respondents were of the Igbo tribe extraction, while 2 
(2.3%) respondents were of Esan minority tribe, and 1 (1.2%) was of Idoma 
minority tribe. Most were married (89.5%), 6 (7.0%) single, 2 (2.3%) di-
vorced/separated, and 1 (1.2%) widowed. All the respondents were Christians by 
religion. 

The Socio-demographic characteristics of the respondents are presented in 
Table 1 below. 
 
Table 1. Socio-demographic characteristics of respondents. 

Variables N (%) 

Departments  

General Out-Patient Department 24 (27.9) 

Paediatrics Department 32 (37.2) 

Internal Medicine Department 30 (34.9) 

Sex  

Female 43(50) 

Male 43(50) 

Age at last birthday  

24 - 30 years 16 (18.6) 

31 - 35 years 29 (33.7) 

36 - 40 years 24 (27.9) 

41 - 45 years 10 (11.6) 

46 - 50 years 2 (2.3) 

51 - 55 years 1 (1.2) 

56 - 60 years 3 (3.5) 

61 years and above 1 (1.2) 

Tribe  

Igbo 83 (96.5) 

Esan 2 (2.3) 

Idoma 1 (1.2) 

Marital Status  

Married 77 (89.5) 

Single 6 (7.0) 

Divorced/Separated 2 (2.3) 

Widowed 1 (1.2) 

sytax  

Religion  

Christianity 86 (100) 
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2) Basic knowledge of MALARIA RAPID DIAGNOSTIC TEST: Most of the 
respondents [78 (90.7%)] knew that parasitological examination of the blood is 
the certain method of making a diagnosis of malaria infection. Respondents 
from the Paediatrics department scored highest (96.9%) on this while doctors in 
the Internal Medicine department recorded the least score of 80.0%, and those in 
the General Outpatient department scored 95.8%. Microscopy, and Rapid Diag-
nostic Test (RDT) being the methods used for parasitological diagnosis of mala-
ria was known by [77 (89.5%)] of respondents, with Internal Medicine scoring 
the least (83.3%); while General Outpatient and Paediatrics departments scored 
87.5% and 96.9% respectively. Seventy nine doctors (91.9%) knew that Malaria 
Rapid diagnostic test (mRDT) is the quick blood test for malaria diagnosis, and 
doctors in Internal Medicine department again recorded the lowest score of 
90.0%. The highest score of 93.8% was found in the Paediatrics department, 
while 91.7% was found in the General Outpatient department. Only about half 
of the respondents [47 (54.7%)] knew that mRDT is usually specific for one or 
more species of malaria parasite. The poorest score of 30.0% was reported 
among doctor in the Internal Medicine department; 66.7% was found among 
General Outpatient doctors, while the highest score of 68.8% was documented 
among doctors in the Paediatrics department. The difference in knowledge was 
significant (Pearson’s Chi-Square = 0.019). Overall poor knowledge [40 (46.5%)] 
was recorded on mRDT being a test that detects circulating malaria parasite an-
tigen in the blood, with only doctors in the General Outpatient department 
scoring above 54.2%, while Internal Medicine and Paediatrics department doc-
tors scored 40.0%, and 46.9% respectively. A very poor overall knowledge score 
of 29.1%, on mRDT result being read 15 to 20 minutes after the test, was found. 
General Outpatient scored 29.2%, Internal Medicine 13.3%, and Paediatrics 
43.8%. Over 70.0% of the respondents [61 (70.9%)] knew that mRDT is not su-
perior to microscopy. The highest score of 78.1% was recorded among doctors in 
the Paediatrics department, while General Outpatient and Internal Medicine 
doctors recorded 70.8% and 63.3% respectively. Sixty eight (79.1%) respondents 
knew that mRDT is not 100% specific. Internal Medicine department doctors 
recorded the highest score of 83.3%, while 75.0% and 78.1% were recorded re-
spectively by doctors in the General Outpatient and Paediatrics departments. 
Most of the respondents [69 (80.2%)] knew that mRDT ought not to be done 
always by Laboratory Scientists. Doctors in the Paediatrics department had the 
highest score of 93.8%, while the least score of 70.0% was documented among 
doctors in the Internal Medicine department. General Outpatient doctors rec-
orded 75.0%. The overall knowledge on more than one type of mRDT kit being 
available was 57 (66.3%). Doctors in the Paediatrics department recorded the 
highest knowledge of 84.4%, followed by doctors in the General Outpatient de-
partment (62.5%), and lastly those in the Internal Medicine department (50.0%). 

Basic knowledge on malaria rapid diagnostic test among the medical doctors 
is presented in Table 2. 
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Table 2. Basic knowledge on MALARIA RAPID DIAGNOSTIC TEST among respon-
dents. 

Question Department Correct Response 

Parasite-based examination of the blood is 
the certain method of confirming malaria 

infection 

General Outpatient 23 (95.8%) 

Internal Medicine 24 (80.0%) 

Paediatrics 31 (96.9%) 

OVERALL 78 (90.7%) 

Parasite-based test can be done  
through microscopy or rapid diagnostic 

General Outpatient 21 (87.5%) 

Internal Medicine 25 (83.3%) 

Paediatrics 31 (96.9%) 

OVERALL 77 (89.5%) 

MALARIA RAPID DIANOSTIC TEST  
is the quick parasite-based test  

for malaria diagnosis 

General Outpatient 22 (91.7%) 

Internal Medicine 27 (90.0%) 

Paediatrics 30 (93.8%) 

OVERALL 79 (91.9%) 

MALARIA RAPID DIAGNOSTIC TEST is 
usually specific for one or more species of 

malaria parasite 

General Outpatient 16 (66.7%) 

Internal Medicine 9 (30.0%) 

Paediatrics 22 (68.8%) 

OVERALL 47 (54.7%) 

MALARIA RAPID DIAGNOSTIC TEST 
detects Circulating malaria parasite antigen 

in the blood 

General Outpatient 13 (54.2%) 

Internal Medicine 12 (40.0%) 

Paediatrics 15 (46.9%) 

OVERALL 40 (46.5%) 

MALARIA RAPID DIAGNOSTIC TEST 
result should be read 15 to 20 minutes  

after the test 

General Outpatient 7 (29.2%) 

Internal Medicine 4 (13.3%) 

Paediatrics 14 (43.8%) 

OVERALL 25 (29.1%) 

MALARIA RAPID DIAGNOSTIC TEST is 
superior to microscopy 

General Outpatient 17 (70.8%) 

Internal Medicine 19 (63.3%) 

Paediatrics 25 (78.1%) 

OVERALL 61 (70.9%) 

MALARIA RAPID DIAGNOSTIC TEST is 
100% specific 

General Outpatient 18 (75.0%) 

Internal Medicine 25 (83.3%) 

Paediatrics 25 (78.1%) 

OVERALL 68 (79.1%) 

MALARIA RAPID DIAGNOSTIC TEST 
ought to be done always by Laboratory  

Scientists 

General Outpatient 18 (75.0%) 

Internal Medicine 21 (70.0%) 

Paediatrics 30 (93.8%) 

OVERALL 69 (80.2%) 

There is only one type of Malaria  
Rapid Diagnostic Test Kit 

General Outpatient 15 (62.5%) 

Internal Medicine 15 (50.0%) 

Paediatrics 27 (84.4%) 

OVERALL 57 (66.3%) 

Overall knowledge score for doctors in the General Outpatient department was 70.8%, those in Internal 
Medicine scored 60.3%, and those in Paediatrics department scored 78.2%. 
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3) Perception of MALARIA RAPID DIAGNOSTIC TEST: Over 60% of res-
pondents [55 (64.0%)] thought that it was important to confirm a diagnosis with 
a parasitological test of malaria before commencing treatment. The highest score 
of 70.8% was recorded among doctors working in the General Outpatient de-
partment, 68.8% recorded in the Paediatrics department, and 53.3% in the In-
ternal Medicine department. Seventy eight (90.7%) respondents across board 
perceived mRDT as being very useful. All the doctors in the outpatient depart-
ment (100%) had this perception, and was followed by doctors in the Paediatrics 
department (93.8%), and lastly those in the Internal Medicine department 
(80.0%). Most of the respondents (96.5%) do not perceive mRDT as endangering 
the patient, by delaying initiation of treatment. Again all the doctors in the Gen-
eral Outpatient department (100%) held this correct perception, while 96.9% 
and 93.8% of those in Internal Medicine and Paediatrics departments respec-
tively had this correct perception. Sixty one (70.9%) of all respondents are of the 
opinion that presumptive diagnosis of malaria is not a better way of making a 
diagnosis of malaria. Doctors in the Outpatient department scored highest on 
this (95.8%), followed by those in the Paediatrics department (68.8%), and lastly 
Internal Medicine (53.3%). Overall, most of the doctors do not believe that ma-
laria diagnosis is always clear on listening to the patient [66 (76.7%)]. The high-
est score of 91.7% was recorded in the General Outpatient department, followed 
by 73.3% in the Internal Medicine department, and 68.8% in the Paediatrics de-
partment. Majority of the respondents [78 (90.7%)] correctly do not perceive 
mRDT as being hazardous. All the doctors in the General Outpatient depart-
ment (100%) did not report the wrong perception that mRDT is hazardous. 
Doctors in the Internal Medicine and Paediatrics departments correctly scored 
90.0% and 84.4% respectively. Seventy two (83.7%) of overall participating doc-
tors correctly believe that using mRDT can reduce the quantity of anti-malaria 
drugs consumed in a community. The highest score was documented in the 
General Outpatient department (91.7%), followed by Paediatrics department 
(87.5%), then Internal Medicine (73.3%). Majority of the respondents [81 
(94.2%)] were of the opinion that Malaria rapid diagnostic test should be en-
couraged and promoted. All the doctors in the General Outpatient department 
(100%) held this view, while 96.9% and 86.7% of doctors in the Paediatrics and 
Internal Medicine departments, respectively had same opinion. 

Perception of malaria rapid diagnostic test among the medical doctors is pre-
sented in Table 3. 

4. Discussion 

The target population for this study was all the doctors working in the General 
Outpatient, Internal Medicine, and Paediatrics departments of a state owned 
Teaching Hospital, excluding Professors, and the three authors. The depart-
ments were selected because they manage the bulk of malaria cases that present 
in the hospital. In the hospital, the General Outpatient department is controlled  
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Table 3. Perception of MALARIA RAPID DIAGNOSTIC TEST among respondents. 

Question Department Correct Response 

It is important to make a parasite-based  
confirmation of malaria diagnosis  

before commencing treatment 

General Outpatient 17 (70.8%) 

Internal Medicine 16 (53.3%) 

Paediatrics 22 (68.8%) 

OVERALL 55 (64.0%) 

MALARIA RAPID DIAGNOSTIC TEST  
is not very useful 

General Outpatient 24 (100.0%) 

Internal Medicine 24 (80.0%) 

Paediatrics 30 (93.8%) 

OVERALL 78 (90.7%) 

MALARIA RAPID DIAGNOSTIC TEST 
endangers the patient by delaying  

initiation of treatment 

General Outpatient 24 (100.0%) 

Internal Medicine 29 (96.7%) 

Paediatrics 30 (93.8%) 

OVERALL 83 (96.5%) 

Presumptive diagnosis of malaria through 
presenting symptoms is still better 

General Outpatient 23 (95.8%) 

Internal Medicine 16 (53.3%) 

Paediatrics 22 (68.8%) 

OVERALL 61 (70.9%) 

Malaria diagnosis is always clear  
on listening to the patient 

General Outpatient 22 (91.7%) 

Internal Medicine 22 (73.3%) 

Paediatrics 22 (68.8%) 

OVERALL 66 (76.7%) 

MALARIA RAPID DIAGNOSTIC TEST  
is hazardous 

General Outpatient 24 (100.0%) 

Internal Medicine 27 (90.0%) 

Paediatrics 27 (84.4%) 

OVERALL 78 (90.7%) 

MALARIA RAPID DIAGNOSTIC TEST can 
reduce the quantity of anti-malaria drugs 

consumed in a community 

General Outpatient 22 (91.7%) 

Internal Medicine 22 (73.3%) 

Paediatrics 28 (87.5%) 

OVERALL 72 (83.7%) 

MALARIA RAPID DIAGNOSTIC TEST 
should be encouraged and promoted 

General Outpatient 24 (100.0%) 

Internal Medicine 26 (86.7%) 

Paediatrics 31 (96.9%) 

OVERALL 81 (94.2%) 

Overall correct perception score for doctors in the General Outpatient department was 93.8%, while that of 
Internal Medicine department was 75.8%, and lastly those in the Paediatrics department was 72.0%. 

 
by the Community Medicine department, hence Public Health Consultants, res-
ident doctors, and five Medical Officers consult in the Outpatient clinics. More 
respondents were recruited from the departments of Internal Medicine and Pae-
diatrics probably because those departments train House Officers, hence having 
more doctors working in those two departments. Most of the respondents falling 
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into the age range of 31 to 40 years implied that they still have a reasonable 
length of time to work in the hospital and manage malaria cases before their re-
tirement. Good knowledge and correct perception of malaria rapid diagnostic 
test is vital in ensuring that the established guidelines are followed in malaria 
case management in this apex health facility. 

To reduce malaria over diagnosis and misdiagnosis that occur in malaria en-
demic countries in Africa and Asia [11], the World Health Organization in 2010 
recommended that diagnosis of malaria should be confirmed through para-
site-based test; which could be Microscopy or Rapid Diagnostic Test (RDT) be-
fore commencement of treatment [10]. It is a good finding that 90.7% of the 
doctors working in the three key departments in the hospital that manage mala-
ria cases were knowledgeable about this. This will enhance better malaria man-
agement practices in that teaching hospital, which is malaria apex referral centre. 
Respondents in all the departments exhibited impressive knowledge that para-
site-based test for malaria can be done through microscopy and rapid diagnostic 
test; and that mRDT is the quick test for making a diagnosis of malaria. Ap-
proximately 90.0% of doctors in this study had this knowledge, while 78.3% of 
doctors that participated in a malaria diagnosis and treatment study conducted 
in the same study area as this one six years prior to this study, were aware of 
mRDT [22]. The improved knowledge on this aspect of mRDT could have re-
sulted from the inclusion and promotion of mRDT in the diagnosis and treat-
ment guidelines of World Health Organization and Federal Ministry of Health 
[10] [17] in 2010 and 2011 respectively. This probably made the Federal and 
State governments initiate and intensify activities that led to the improved 
knowledge observed among the doctors.  

Doctors working in the General Outpatient and Paediatrics departments re-
ported average knowledge on mRDT being specific for one or more species of 
malaria parasite, but those in the Internal Medicine Department reported poor 
knowledge of 30.0%. The difference in knowledge here was significant, with 
Pearson’s Chi-Square being 0.019. It is important that steps are taken to improve 
the knowledge of doctors (especially those in Internal Medicine department) on 
this aspect of mRDT, so as to ensure that the correct interpretations of mRDT 
results are made. Knowledge level below 50%, on mRDT detecting circulating 
malaria parasite antigen in the blood was found among doctors in the Internal 
Medicine and Paediatrics departments, while those in the General Outpatient 
department recorded 54.2%, giving an overall knowledge score of 46.5%. Malaria 
parasite antigen could persist in the blood for two weeks after the clearance of 
malaria parasite through chemotherapy. This could lead to false positive 
post-therapeutic diagnoses of malaria [23]. Doctors that are not sufficiently 
equipped with this knowledge could erroneously waste anti-malarial drugs on 
patients who had been successfully cleared of malaria parasite in the blood. 
Again, very poor overall knowledge of 29.1%, on mRDT result being read 15 to 
20 minutes after the test, was a pointer to the possibility of the doctors not cor-
rectly conducting the diagnostic test, if they were required to make use of it as a 
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point-of-care test in the management of malaria. 
Microscopy is still the gold standard for malaria diagnosis, since it has the 

ability to detect low level parasitaemia, accurate speciation, quantifiable result, 
and is highly sensitive; though it has the drawback of requiring properly trained 
Laboratory Scientist, and also stable power source [23]. Most of the respondents 
possessed this knowledge, though 29.1% did not know this. It is important that 
all medical doctors are equipped with this knowledge, so that they could still 
keep requesting for malaria parasite microscopy when situations are right. It is 
also very important for every doctor to know that mRDT is not 100% specific. 
Specificity is the ability of the test to detect samples that are truly negative [24]. 
That means that there will not be false positive results, in a test that is 100% spe-
cific. This is certainly not the case with mRDT, since among other possible situa-
tions that could give false positive results; circulating malaria antigen classically 
gives false positive mRDT result after the parasite has been successfully cleared 
from blood. This knowledge would encourage doctors to always take further 
steps towards validating suspicious positive mRDT results, rather than rushing 
to prescribe anti-malaria drugs. Though most doctors in the studied three de-
partments had this knowledge, 20.1% of them did not. Addressing this gap will 
make for a more qualitative malaria case management by doctors. Malaria rapid 
diagnostic test was designed to overcome some of the shortcomings noted with 
the use of microscopy, and facilitate access to parasite-based malaria diagnosis, 
thus playing a key role towards the implementation of the WHO T3 initiative of 
Test, Treat, and Track; for malaria elimination [18]. It is therefore very suitable 
for use at the point-of-care by any health worker with some training. Every doc-
tor ought to know that mRDT was designed to be performed by any health 
worker after undergoing some training, and not by a trained Laboratory Scien-
tist alone. Less than 80.0% of doctors in both the General Outpatient, and Inter-
nal Medicine departments had this knowledge. Many of the doctors, especially in 
the Internal Medicine and General Outpatient departments, believed that there 
is only one type of mRDT kit. This also is a gap that needs to be addressed in 
order to improve on the quality of malaria case management by doctors. 

This study generally revealed poorer knowledge levels of doctors working in 
the Internal Medicine Department, on nine out of the ten parameters used in 
assessing the knowledge of these doctors on mRDT; scoring below average in 
some cases. They only demonstrated highest knowledge on mRDT not being 
100% specific. Doctors working in the Paediatrics department demonstrated 
highest knowledge in eight of the parameters assessed. Doctors working in the 
Outpatient department consistently recorded middle scores except on the issue 
of mRDT being 100% specific. More research work is probably required to elu-
cidate these findings, and identify the factors that could have contributed to the 
findings. 

Since 2010, WHO adopted and promoted the policy of confirming the diag-
nosis of malaria through parasite-based test where feasible, before commencing 
drug treatment [10], and the Nigeria National Guidelines for Diagnosis and 
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Treatment of Malaria was updated to reflect this in 2011 [17], It is worrisome 
that as high as 36.0% of the doctors that participated in this research, do not 
think that it is important to make parasitological confirmation of malaria diag-
nosis before commencing treatment. Doctors working in the Internal Medicine 
department have the responsibility of treating complicated and referred malaria 
cases in the hospital, but they scored highest (46.7%) in the erroneous percep-
tion that it is not important to confirm malaria infection through parasite-based 
test before treating. Again, reasonable number of doctors (20.0%) working in the 
Internal Medicine department did not perceive mRDT as being useful, while all 
the doctors working in General Outpatient, and 93.8% of those in Paediatrics 
departments did not share this wrong perception. mRDT has been shown to be 
effective even in low transmission areas [25]. Some studies in Africa revealed 
that using mRDT enhanced correct treatment of malaria more than microscopy 
[26] [27]. It is important that these wrong perceptions among doctors about 
mRDT be addressed so that doctors effectively play leading roles aimed at using 
mRDT as an important tool for implementing the WHO malaria Test, Treat and 
Trackinitiative. 

The use of presumptive diagnosis in the management of malaria commonly 
leads to diagnostic inaccuracies and over-diagnosis of malaria [28] [29]. This 
could endanger patients that have more deadly conditions such as Lassa fever or 
Yellow fever, by being erroneously treated for malaria while delaying the initia-
tion of correct treatment for some of these potentially fatal diseases; whose prog-
noses is positively affected by early initiation of treatment. The Turn-Around-Time 
(TAT) for malaria diagnosis using mRDT is a lot less than the two hours rec-
ommended by WHO, since the result is read 15 to 20 minutes after adding the 
buffer. mRDT therefore does not endanger the patient by delaying the initiation 
of treatment. It is an encouraging finding that 96.5% of respondents in this study 
did not have this wrong perception. The finding that as many as 29.1% of doc-
tors that participated in this study perceived presumptive diagnosis of malaria 
through presenting symptoms, as being preferable is somewhat disappointing. 
The implication is that as high as that percentage of doctors in those studied 
three departments would keep making diagnosis of malaria presumptively, even 
when mRDT is available and accessible. This gap needs to be addressed. The 
perception by up to 23.3% of the doctors in this study, that malaria diagnosis is 
always clear on listening to the patients, also ought to be addressed if the benefits 
derivable from the implementation of the T3 initiative are to be maximally 
reaped. 

Though mRDT ought not to be exclusively done by qualified Laboratory 
Scientists, the procedure should be carried out by health care providers who 
have been trained on how to conduct this test [9]. An aspect of the training 
usually deals with Universal safety precautions when dealing with blood in 
health facility environment. mRDT being conducted only by trained staff, en-
sures that no hazards are associated with the procedure. In this study, all the 
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doctors in the General Outpatient department, and 90% of those in the Internal 
Medicine department do not perceive mRDT as being hazardous. The situation 
is slightly less impressive in the Paediatrics department, where 84.4% of their 
doctors do not see mRDT as being hazardous. In the assessment of the know-
ledge of respondents on some aspects of mRDT, doctors working in the Paedia-
trics department demonstrated superior knowledge in most of the aspects as-
sessed. It is then a bit curious that up to 15.6% of them should erroneously 
perceive mRDT as being hazardous. Some studies, such as the one conducted in 
Malawi [30], found that prescribing anti-malaria drugs to only patients that 
tested positive after parasitological examination of the blood reduced the total 
number of anti-malaria medicine prescriptions; and by extension the quantity of 
anti-malaria drugs consumed in a community. Furthermore, introduction of 
mRDTs in places where malaria diagnosis was usually through presumptive 
method, demonstrated significant reduction in over prescription of anti-malaria 
drugs [31]. One would have thought that all medically qualified personnel ought 
to have been conversant with this apparently deducible finding. In this study, 
averagely up to 16.3% do not perceive mRDT as being able to reduce the quanti-
ty of anti-malaria consumed in a community. WHO recommended mRDT as a 
useful tool in achieving the objectives of the T3 Initiative; hence it is important 
that all doctors perceive mRDT as malaria management tool that should be en-
couraged and promoted. This is not the finding in this study. 

Contrary to the finding on the assessment of knowledge aspect of this study, 
where doctors in the Paediatrics department exhibited superior knowledge on 
the parameters studied; those that work in the general outpatient department 
scored highest on the correct perception of the parameters studied. Qualitative 
study to investigate the factors that influence the knowledge and perception of 
these doctors on mRDT promises to be revealing. 

5. Conclusions 

Doctors in the Paediatrics department had overall better knowledge on mRDT, 
followed by those in the General Outpatient department, while the knowledge 
level for doctors in the Internal Medicine department was lowest. Overall, doc-
tors in the General Outpatient department recorded the highest score on correct 
perception, while those in Paediatrics department had the least score on percep-
tion. It is curious that doctors in the Paediatrics department who were reported 
highest knowledge level on mRDT, should have the highest erroneous percep-
tion of mRDT. Investigating the factors that could have possibly led to this could 
be revealing. 

Malaria Rapid diagnostic Test is designed to reduce the turn-around-time for 
malaria diagnosis, and make it more accessible for confirming suspected cases of 
malaria. It is also designed not to require specialized training for health workers 
who perform the test. Since it has been shown to be reliable, all health workers, 
particularly medical doctors ought to be equipped with correct information 
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about this diagnostic tool for malaria. This could be done through properly 
planned training and re-training programme for health workers. Doctors in the 
tertiary health institutions which are the apex referral facilities for the manage-
ment of malaria need to be convinced about the vital role mRDT is designed to 
play in the malaria elimination efforts. Training and re-training of health work-
ers shall greatly enhance mRDT use in implementing the WHO T3 Initiative, 
and ultimately eliminating malaria. 
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