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Abstract

Background: Malaria remains a tropical disease of public health concern. Treating malaria infection without
parasitological diagnosis and follow-up yields poor outcomes.

Objectives: This study assessed knowledge, attitudes, use of Malaria Rapid Diagnostic Tests (mRDTSs), and evaluated
impact of a mobile health intervention on case management by community pharmacists.

Materials and Methods: The mixed - method study enrolled 112 community pharmacists in Kwara State Nigeria,
randomized into control and intervention groups (n = 56 each). Same validated questionnaires were used to obtain
baseline and post-intervention data. Only intervention group received educational YouTube videos, mRDT Kits and
twice-weekly short message service follow-up for six months. Pre- and post- intervention scores were measured and
compared in both groups using Mann-Whitney U and t-tests at p <0.05.

Results: Baseline knowledge was moderate in both control (5.56 + 1.41) and intervention (5.70 + 0.81) groups;
significantly improved to high level (8.90 + 3.20) post-intervention in intervention group (t = 13.07, p = 0.04*) unlike
control group (t = 11.25, p = 0.06). Attitude of intervention cohort improved significantly from ‘borderline’ (around
2.5) pre-intervention to ‘positive’ (above 2.5) post- intervention (Z = 3.379, p = 0.001*), unlike control group which
remained negative (below 2.5) pre- and post-intervention, (Z = 0.159, p = 0.874). Among controls, mRDT use
remained low pre- and post-intervention (6.41 + 1.21 and 6.65 + 1.02) (t = 1.1784, p = 0.255); intervention cohort
moved from low to moderate (6.58 £ 1.13 to 11.04 + 1.18) (t = 15.407, p < 0.05%).

Conclusion: Both primary (mRDT use) and secondary (knowledge and attitude) outcomes were significantly
improved by mHealth intervention. It is recommended that community pharmacists be trained and incentivized to
deploy mRDT and digital technologies in routine management of malaria.
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INTRODUCTION

estimated 214 million cases of malaria occurred
worldwide in 2015 with 438,000 mortalities, and

Malaria, which is caused by the Plasmodium parasite
and transmitted by female Anopheles Mosquito,

remains a tropical disease of enormous public health
concern (Cox, 2020). It is a leading cause of high
morbidity and mortality, particularly among children
and pregnant women in many developing countries
(Zekah & Sharman, 2021). Reports indicate that an

children under five years of age accounted for 61 per
cent of these mortalities (WHO, 2016). Plasmodium
vivax is predominant in Central America and South
East Asia while P. falciparum is more widely
distributed in Nigeria and other African countries. In
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2018, India and Nigeria alone accounted for 53 per
cent of the global mortality numbers from malaria
(WHO, 2018).

In Nigeria, malaria continues to exert significant short-
and long-term economic burden both to individuals,
their households, and the entire health system. A
household survey found that 57.6 per cent of Nigeria
households experienced an episode of malaria per
month causing a health expenditure of USD12.57 for
out-patient treatments and USD23.20 for in-patient
treatments. On the health system, the report found a
recurrent provider cost of USD30.42 for out-patient
treatment and USD48.02 for in-patient treatment per
malaria case. Non-recurrent provider costs stood at
USD133.07 and USD1857.15 for out-patient and in-
patient treatments respectively (Onwujekwe et al.,
2013). The aggregation of these costs continues to
exert enormous pressure on the limited health care
budgets both in household and the entire health
system.

The World Health Organization (WHO) recommends
that parasitological diagnosis of malaria be confirmed
before treatment and that prompt parasite-based
diagnoses be made of all patients (both adults and
children) suspected of malaria (WHO, 2018a). This
recommendation is important because several other
disease conditions present malaria-like symptoms.
Hence, reserving treatment for only parasite-
confirmed cases not only protects patients from
unnecessary medication but also prevents wrong
diagnosis.

Malaria rapid diagnostic tests (mRDTSs), which are
accurate and reliable in the diagnosis of malaria
infection, are currently the most widely used tests
(Diggle et al., 2014). These instrument-free tests yield
results within fifteen minutes (Wilson, 2012). They
detect antigens produced by Plasmodium parasite,
such as Plasmodium falciparum histidine-rich protein-
I (pfHRP-I1) and Plasmodium lactate dehydrogenase
(pLDH) (Onwujekwe et al., 2015). The accuracy of
mRDT for the diagnosis of uncomplicated infection
with P. falciparum is equal to or greater than routine
microscopy, but less than expert microscopy.
Plasmodium vivax sensitivity is 75-100 per cent while
diagnostic performance is poor at 42 per cent for
Plasmodium ovale and Plasmodium malariae
(Wilson, 2012). Generally, mRDTSs are easy to use,
cheap, readily available, and do not require specialized
storage arrangements.

In practice however, notwithstanding WHO
recommendations, many health workers in endemic

countries such as Nigeria and Ghana, among others,
tend to diagnose malaria based solely on symptoms
(Diggle et al., 2014; Onwujekwe et al., 2015;
Endeshaw et al., 2018). This trend informed
government intervention by way of the “test before
treatment” public health policy backed by strong
publicity campaigns. The campaigns were targeted at
health workers and the general population, and aimed
at imparting knowledge, improving perceptions, and
promoting use of mRDTSs in routine management of
uncomplicated malaria. There is strong evidence that
the “test before treatment” strategy has worked
elsewhere. China was recently certified malaria-free
by the World Health Organisation making it the 40" in
the world (Endeshaw et al., 2018). Other countries that
recently achieved this milestone include Uzbekistan
and Paraguay (2018), Algeria and Argentina (2019),
and El Salvador (2021). However, some authors have
argued that the government’s “test before treatment”
campaigns were too shallow and presented insufficient
evidence basis to convince health care professionals to
drive the desired practice shifts (Mukkala et al., 2018).
It is not known how successful this campaign has been
in influencing knowledge, attitudes and practice
among primary health care professionals in Nigeria,
including community-based pharmacists (Oladepo et
al., 2019). While researchers have documented the
impact of targeted training on consumers and non-
professional providers of over-the-counter medicines
(Ajibaye et al., 2019), there is dearth of evidence on
those of community pharmacists in Nigeria.

Studies have shown that community pharmacies are
the first ports of call for most children and adults with
suspected cases of malaria in Nigeria (Osemene et al.,
2011 ; International Pharmaceutical Federation, 2015).
It is therefore necessary that community pharmacists
possess adequate and accurate knowledge of the nature
and use of mRDT in order to maximize its
contributions to the case management of malaria.
While data from other African countries such as
Tanzania (Maloney et al., 2017) and Cameroon
(Mangham-Jefferies, 2014) show that community
pharmacists are adequately knowledgeable in mRDTs,
the Nigeria scenario remains poorly documented.
Moreover, for the use of mRDTSs to become routine
in malaria case management certain behavioral
changes are required among care providers and these
changes can be imparted by appropriate training on
mRDTSs.
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METHODOLOGY
Study Design

The mixed - method study involved community
pharmacists across the 16 Local Government Areas of
Kwara State. The initial stage of the study was a
questionnaire — driven census survey of all 151
community pharmacists registered in the State by the
Pharmacists Council of Nigeria as at 31% March, 2019.
This cross-sectional survey generated baseline data for
respondents’ knowledge, attitudes and use of mRDTs
in routine case management of uncomplicated malaria.
The second stage was an experimental study in which
consenting respondents (n = 112) were randomized
(using the Randomizer® software) into two equal -
sized (n = 56) control and intervention groups (Figure
1). The intervention group received a telepharmacy
intervention comprising one 8.39 minutes educational
YouTube video to demonstrate the right techniques for
mRDT use and reading of results in addition to a
smartphone-based short message service (SMS)
follow-up sent twice every week. Participants in the
intervention group accepted to bear the cost of mobile
phone data to watch the educational YouTube video as

Surveyed for Baseline Study
Ewrolnent
n=151

\

Randomization ‘

Randomized n= 112
Allocation

Control Group n = 56 Intervention Group n = 56

Received no telepharmacy intervention Received telepharmacy intervention

Lollow up for 6
months

Analyzed n=56 Analyzed n= 36

Figure 1: Flow Chart of Study Participants
Inclusion and Exclusion Criteria

All community pharmacists registered in the study
area by the Pharmacists Council of Nigeria (PCN) as
at 31t of March, 2019 were eligible to be included
provided they gave their informed consents. Only the
superintendent pharmacist in each premise was

they perceived the intervention as beneficial to their
practice enhancement as lifelong learners. Both the
control and intervention groups were given a uniform
documentation form (in this study, referred to as
Malaria Action Form) to record their malaria
treatment services for the six-month period of the
study. The Malaria Action Form was a one-page
document that captured information on patients’
characteristics, date of presentation and symptoms
presented at the pharmacy as well as the pharmacist’s
intervention.  Primary outcome measure for
effectiveness of the intervention was improvement in
the extent of use of mRDT in case management of
uncomplicated malaria, while improvements in
respondents’ knowledge and attitudes were secondary
outcome measures. Primary and secondary outcomes
were measured by a quantitative assessment of the
difference in the scores of participants on mRDT use
(primary outcome); and knowledge and attitudes
(secondary outcomes) over the six months duration of
the study. The experimental design of the intervention
offered a high level of control to the researchers so as
to attain specific conclusions. It also ensured the
research could easily be replicated elsewhere.

included. Interns and locum (part-time) pharmacists,
as well as those who did not give their written
informed consents were excluded.

Study Setting

The study was conducted among community
pharmacists in Kwara State Northcentral Nigeria. The
State (with a population of about 3.2 million) is
located within latitude 8.49°N and longitude 4.55°E
with warm and wet climatic conditions conducive to a
high, all-year transmission of malaria parasites making
it holo-endemic for malaria (Musa, 2018).

Development and Validation of Questionnaire

The structured questionnaire used for primary data
collection had four sections. The first section sought
information on relevant demographic characteristics
of respondents including gender, age, educational
qualifications, practice experience and location of
practice.

The second section of the questionnaire examined
respondents’ knowledge of mRDT using 9 items
which addressed the biochemical basis for the RDT (2
items), correct use (3 items), storage (1 item), and
results of the test (3 items). Items were adapted from
the Training Manual for “Generic Pf-Pan Test for
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falciparum and non-falciparum malaria” developed by
the United States Agency for International
Development (USAID) and the World Health
Organisation (WHO) (USAID, 2009). Responses were
captured on a dichotomous scale of “Yes” and “No”
with a neutral option of “Cannot say”. For data
analysis, every “Yes” response was scored 1 while
“No” and “Cannot say” were scored 0. The reason for
this scoring strategy was because the scale was set up
to measure knowledge and, at the point of taking the
survey, respondents either knew or did not know the
correct answer. Providing a “cannot say” category was
to eliminate any possibilities for an erroneous "yes"
answer in cases where respondents were unsure of the
right answer. The knowledge index ranged from 0 — 9.
A respondent who answered all nine questions
correctly will gain the maximum possible score of 9.
Based on their total scores, respondents’ knowledge
were categorized into poor (0 - 3), moderate (4 — 6),
and high (7 —9). Mean knowledge scores (£ SD) were
computed for control and intervention groups at
baseline and after the intervention (6 months) in line
with established norms (Krosnick & Presser, 2010).
Paired samples T- test was performed to test the
equality of the pre- and post- intervention mean scores
of the control and intervention groups.

The third section of the questionnaire measured
respondents’ attitudes using eight (8) items drawn
from detailed literature review and previous work of
the authors (Osemene et al., 2011). ltems were
presented on a five-point Likert-type agreement scale.
Items 1-4 were statements of positive attitude while
items 5-8 were statements of negative attitude. The
blend of positive and negative attitude statements was
to ensure maximum engagement of respondents while
minimizing acquiescence - “same as above” response
bias. Responses to positive attitude statements (items
1-4) were scored sequentially from “strongly
disagree” (1), “disagree” (2), “cannot say” (3), “agree”
(4), to strongly “agree” (5). This scoring order was
reversed for the negative attitude statements (items 5-
8) at the point of data analysis as suggested by
Ogunbameru & Ogunbameru, (2018). The score of 2-
5 was chosen as the midpoint between negative
attitude (depicted by any score below the 2.5) and
positive attitude (any score above 2.5). Median scores
per item were computed and the Mann-Whitney U test
was conducted to compare the pre- and post-
intervention scores for both the control and
intervention groups.

The last section of the questionnaire sought
information on self-reported levels of use of mMRDTs
by the community pharmacists. The section comprised
7 task sets, broken down into 18 specific tasks related
to the correct use of the mRDTSs in real life scenarios.
The task sets were given alphabetic codes ranging

from Task-Set A (assembling the right supplies for the
test- 3 tasks), B (correct labelling/documentation- 2
task), C (correct communication with the patient who
is being tested -1 task), D (actual test performance — 7
tasks), E (correct implementation of safety practices —
3 tasks), F (observing the correct waiting time for test
results- 1 task); and G (correct reading of test results —
1 task). Each task was assigned a score of 1, hence a
respondent who accurately identified all the tasks
would score a total of 18 points. Pre- and post-
intervention mean (+ SD) scores for each task item
was computed for both control and intervention groups
while the paired sample t-test was used to compare the
overall means of both groups. Aggregate scores of
respondents were used to categorize them into three
levels of MRDT use: Aggregate scores 1-6 = Low; 7 -
12 = Moderate; 13 — 18 = High

The questionnaire was subjected to the expert scrutiny
of two senior faculty members with expertise in
pharmacotherapy of malaria who reviewed the items
and made useful corrections to ensure face and content
validity. To ensure construct validity, the researchers
chose two pairs of items which they subjectively
judged not to be related. The items of each pair were
however judged by the researchers to be related and
dependent on each other (Trochim, 2008). Construct
validity of the instrument was determined by
computing the convergent and discriminant validities
of these items. Convergence and discrimination were
established using the Pearson coefficient to determine
the bivariate correlation. The test- retest technique was
used to ensure reliability of the instrument using
fifteen community pharmacists outside the study area.
Responses from the 15 respondents was used to ensure
feasibility of data collection with the instrument.
Modifications were made to the questionnaire based
on problems identified during the feasibility study.
The Cronbach’s alpha reliability coefficient was found
to lie above «=0.78 for all sections of the
questionnaire.

Development and Validation of SMS Messages

A total of thirty short message service (SMS)
messages were developed based on the principles of
the Diffusion of Innovation theory (Rogers, 2003).
The messages contained information on rationale,
correct use, storage, documentation, and reading of
results of mRDTs and were reviewed by the same
senior faculty members earlier mentioned. A
randomization software (Randomizer®) was used to
assign messages to only the members of the
intervention group. Randomization meant that
different participants received different messages to
educate and remind them on mRDT. Participants were
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informed at the beginning of the intervention that they
were not expected to reply the SMS messaging.
Examples of the messages include:

Several other disease conditions can give malaria-like
symptoms,

mRDTSs are important to prevent wrong diagnosis

mRDTs are important to avoid unnecessary
medication therapies

Best practices in case management of uncomplicated
malaria require parasitological diagnosis

mRDT Kits are best stored under room temperatures,
away from sources of heat

Testing before treatment boosts patients ‘confidence
in pharmacists’ interventions

Did you use mRDT for managing cases of
uncomplicated malaria today?

Did you follow up on your patients on antimalarial
medication today?

Data Collection

With the help of the leadership of the Association of
Community Pharmacists of Nigeria (ACPN) in the
study area, the researchers met with the prospective
participants during one of their monthly meetings and
explained the goals of the study and the expected roles
of participants. With the informed consent of
participants, same questionnaires were used for
primary data collection in the pre- and post-
intervention stages and were self-administered by the
researchers. A combination of physical questionnaires
RESULTS

The two pairs of items used to determine the construct
validity of the questionnaire were items 1 and 2 and
items 5 and 6 on the attitudes section (Table 3).
Pearson correlation coefficients from 0 - 0.5 were set
to indicate divergent validity while correlation values
between 0.5 — 1.0 would represent convergent validity.
Item 1 versus item 2 had a correlation value of 0.997
(p = 0.05) while item 5 versus item 6 had a correlation
value of 0.948 (p = 0.02) showing that both pairs of
items had strong convergence. However, for items 1
versus item 5, item 1 versus item 6, item 2 versus item
5, and item 2 versus item 6, the Pearson correlation
coefficients were 0.98 (p = 0.014), -0.03 (p = 0.97),
0.32 (p = 0.67), and -0.7 (p = 0.29) respectively,

and online forms (google forms) were used for data
collection. Online forms were sent by email as well as
social media to all participants within twenty four
hours following the initial group interaction at the
ACPN meeting. The use of multiple channels to
administer the questionnaires was to provide timely
opportunity for every prospective participant to take
the survey in line with the census approach to the
cross- sectional design. Each participant received a set
of Malaria Action Forms for uniform documentation
of the malaria interventions. Each form captured
relevant data including patient characteristics, data of
presentation at the pharmacy, symptoms presented as
well as pharmacist’s interventions. Filled Malaria
Action Forms were retrieved at the end of each month
via self-addressed and stamped envelopes provided to
participants. The option of returning soft copies of
completed Malaria Action Forms via online platforms
was provided to participants. The study adopted a
single blinding strategy in which participants did not
know if they were in the treatment group or in the
control group.

Data Analysis

Frequency and percentages were used to analyse
demographic data of respondents. Weighted means
with standard deviations were computed for
respondents’ scores of knowledge and use of mRDT
while paired sample t-test was conducted to compare
pre- and post- intervention means of both control and
intervention groups. Median scores were computed for
respondents’ attitudes towards mRDT. Mann-Whitney
U test was conducted to compare median scores of pre-
and post- intervention attitude in both control and
intervention groups. The IBM SPSS software version
21 for Windows was used for statistical analysis at the
p<0.05 level of significance.

showing discriminant validity. In other words, items
from the different scales were significantly different
and independent of each other.

Out of 151 community pharmacists who were
administered questionnaires to collect baseline data, a
total of 112 completed and returned useable responses
for analysis, giving a response rate of 74.2%. As
shown in Table 1, majority of respondents (71; 63.4%)
were males and about the same number 72 (64.3%)
were in the 30-50 year age bracket. Most (91; 81.2%))
of the respondents had only the basic entry
qualifications (B.Pharm or Pharm. D.) required to
practice pharmacy in Nigeria while over two thirds
(86;76.8%)) of the participants were located in urban
centres. There was no significant association between

161



Ihekoronye et al./Nig.J.Pharm. Res. 2022, 18 (2):157-168

genders of respondents or their lengths of practice
experience and their scores of knowledge, attitudes
and use of mRDT.

Table 1: Demographic Characteristics of Respondents (N = 112)

Variable Category Frequency (%)
Gender Male 71 (63.4)
Female 41 (36.6)
Age (Years) Below 30 10 (8.9)
30-50 72 (64.3)
Above 50 30 (26.8)
Qualifications B.Pharm. 79 (70.5)
Pharm.D. 12 (10.7)
Higher Degrees 21 (18.8)
Practice Experience (Years) Below 5 29 (25.9)
5-10 66 (58.9)
Above 10 17 (15.2)
Location of Practice Urban 86 (76.8)
Semi-Urban 18 (16.1)
Rural 8(7.1)

Pre- and Post- Intervention Knowledge Scores of Participants

It can be seen from Table 2 that, prior to the
intervention, the level of knowledge for both the
control (5.56 £ 1.41) and intervention (5.70 + 0.81)
groups were moderate (score range 4 - 6). After the
intervention, knowledge scores of both groups
increased to different extents. While the mean score

for the control group improved slightly (6.28 + 1.32),
this was not statistically significant (t = 11.25, p =
0.06). Hence, the improvement may have been due to
some random effect beyond the scope of the current
study. However, for the intervention group, the
improvement in knowledge (8.9 + 3.20) was
statistically significant (t = 13.07, p = 0.04%)

Table 2: Effect of Health Education and Follow-Up Intervention on Knowledge of mMRDT by Community Pharmacists

Control Group (n = 56)

Intervention Group (n = 56)

Time Mean + SD Mean + SD
Baseline (Pre-Intervention) 556 +1.41 5.70£0.81
Post-Intervention 6.28 +1.32 8.90 +3.20

Paired Sample T-test Results

t=11.25 p=0.06

t=13.07, p=0.04*

*significance at p< 0.05, 2-tailed.

Pre- and Post- Intervention Attitude Scores of Respondents

Table 3 presents the pre- and post- intervention
attitude scores of respondents. For the control group,
item performance on the attitude scale shows that
respondents largely had negative attitudes (median
scores below 2.5) towards mRDT at baseline, a trend
which did not significantly improve at the post-
intervention review (Z = 0.159, p = 0.874). The

respondents were however positively disposed to
receiving relevant training both at baseline (median
score 2.6) and post-intervention (median score 2.7).
For the intervention group, baseline attitudes were
either negative or weakly positive (median scores
between 2.4 - 2.7) However, after the intervention,
their attitudes were significantly improved (Z = 3.379,
p = 0.001*) with median scores ranging from 2-8 — 3.9.
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Table 3: Effect of Health Education and Follow-Up Intervention on Attitude of Community Pharmacists towards
mRDT.

Control Group (n = 56; Median Intervention Group (n = 56;

S/IN  Statement Scores) Median Scores)
Pre- Post- Pre- Post-
intervention intervention intervention intervention
1 I believe mRDT is a vital tool in combating malaria
2.2 2.4 25 3.0
2 There should always be parasitological diagnosis
before treatment of uncomplicated malaria 24 2.3 2.6 3.9
3 The benefits of MRDT outweigh the costs 2.2 2.3 2.7 35
4 I am willing to be trained in mRDT use 2.6 2.7 24 3.2
52 | feel mRDT mostly confuses the malaria treatment 2.2 2.5 2.5 35
plan
62 I do not trust the results of mMRDT most times 2.7 24 2.6 3.4
7 I believe mRDT only increases the cost of malaria 2.5 2.3 24 2.9
treatment
82 I feel mRDT should be used in combination with 2.1 2.0 2.6 2.8

microscopy and clinical diagnosis

Mann-Whitney U test results Z=0.159,p=0.874 Z=3.379,p =0.001*

@ Scores were reversed at the point of data analysis; * significance at p < 0.05, 2- tailed

Pre- and Post- Intervention Scores on Use of mRDT by Respondents

As presented in Table 4, the pre-intervention Mean + intervention group the pre-intervention use score was
SD scores for the level of use of mMRDT among the (6.58 = 1.13) similar to that of the control group.
control group was (6.41 + 1.21) which lies within the However, following the intervention, the Mean £ SD
low use category (1 - 6). The post-intervention mean use score in the intervention group grew to 11.04 +
score (6.65 + 1.02) remained low and did not represent 1.18 which lies within the moderate use category (7 -
a significant improvement over the baseline 12) This improvement was statistically significant (t
performance (t = 1.1784, p = 0.255). For the =15.407, p < 0.05%).
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Table 4: Effect of Health Education and Follow-Up Intervention on Self-Reported Use of mMRDT by Community Pharmacists

SIN  Task Task

Score on Correct Task Execution

Set Control Group (Mean = SD) n =56 Intervention Group (Mean + SD) n=56
Pre-intervention Post-intervention Pre-intervention Post-Intervention
1 A Assembling necessary supplies to perform test 7.11+1.89 6.91+1.21 6.73+1.23 13.14+1.98
2 A Accurately read RDT expiry date 6.81 +£0.93 741+1.11 7.11+1.21 12.73+1.22
3 B Write patient’s name on cassette 5.89 £1.65 6.11+0.12 6.97 £ 1.23 11.76 £1.23
4 C Explain test procedure to patient 6.48 £0.91 6.43+1.11 6.45+1.21 1411+ 1.78
5 A Wear hand gloves correctly 8.37+151 7.95+1.92 6.98+£0.11 10.79+1.21
6 D Select 4" finger on the hand less used by patient for 6.71 +0.43 4.45+1.76 5.37+1.25 9.97+1.11
blood collection

7 D Clean 4™ finger with alcohol swab 6.71+1.32 712+1.21 6.56 £ 0.12 11.37+£1.23
8 D Prick 4™ finger with sterile lancet 5.32+1.02 6.12 + 0.37 731+£1.71 1411+£1.34
9 E Discard used lancet in sharps bin 6.56 £ 1.51 6.91+0.34 6.37 +1.28 10.01+1.21
10 D Gently squeeze 4™ finger to produce blood 5.51+1.89 6.53+1.11 6.13+1.23 11.73+1.09
11 D Collect sufficient blood with capillary straw 473+1.21 6.56 £1.16 579+1.11 12.56 £1.23
12 D Dispense sufficient blood in correct well 5.56 +£1.01 6.11+£0.13 6.57+1.01 11.73+£1.34
13 E Discard capillary straw in sharps bin 6.56 £ 0.11 5.98+1.11 6.56 £ 1.65 1045+ 1.51
14 E Dispose of gloves in non-sharps bin 7.89+1.25 7.23+£0.56 6.87 £1.32 9.11+1.34

15 D Dispense sufficient buffer in correct well 6.76 £ 1.43 6.98 £1.23 7.11+£1.03 11.32+£1.24
16 F Observe for 15 minutes 7.56+1.31 7.19+121 6.59+1.21 1156 +1.22
17 G Read test results correctly 5.79+1.17 7.54 £ 1.67 6.68 + 1.27 10.11+£1.21
18 B Record result in register 498+1.11 6.11 +0.98 6.32+1.21 12.21 +1.68
Mean of Means 6.41+1.21 6.65 +1.02 6.58 +£1.13 11.04£1.18

Paired Sample T-test results

t=1.1784, p = 0.255

t = 15.407, p < 0.05*

Task Sets: A-assembling correct supplies for test; B- correct labelling/documentation; C- correct communication with patient; D- correct test performance; E-
correct safety practices; F- correct waiting time for results; G — correct reading of results
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DISCUSSION

The response rate of 74.2% was considered high
enough given that participants consented to stay in the
study for six months. The kind support and
cooperation of the leadership of the Association of
Community Pharmacists in the study area was
responsible, to a large extent, for the total retention of
all the participants in the study, leading to zero loss to
follow-up. The high Cronbach alpha reliability
coefficient of the instrument reflected its consistency.
Moreover the instrument demonstrated high content
and construct validity which indicate its suitability to
measure the constructs of interest in this study
(Ogunbameru, Ogunbameru, 2018). The extent of use
of rapid diagnostic tests in the management of
uncomplicated malaria in a typical outpatient setting
such as community-based pharmacy is considered an
appropriate primary outcome measure for this study
because it signals the application of a systematic,
evidence-based protocol (Bernard, 2000), away from
the subjective approach to diagnosis and treatment of
malaria with its attendant sequelae. However, routine
adoption of best practices in case management of
malaria requires adequate knowledge and a positive
attitude by service providers (in this case, the
community pharmacists); hence knowledge and
attitude scores are considered appropriate secondary
outcome measures for the study.

A recent analysis of strengths, weaknesses,
opportunities and threats (SWOT) of Nigeria
community pharmacies found that the Doctor of
Pharmacy (Pharm. D.) qualification, with attendant
improvements in clinical skills presented the greatest
opportunity for service improvements (Ihekoronye et
al., 2020). With only 12 (11%) of the respondents in
this study possessing the Pharm.D. qualification, it
means the evolution of clinical pharmacy in the study
area is still nascent. While the Pharm.D programme is
still gaining traction, there is urgent need for targeted
training of practicing community pharmacists in the
use of mRDTs. Notably the Pharmacists’ Council of
Nigeria (PCN) recently approved a major shift in
undergraduate pharmacy curriculum, establishing the
Pharm.D as baseline entry qualification into the
pharmacy profession in Nigeria (Mohammed, 2020).
Recent reports from the World Bank indicate that 50
per cent of Nigerians reside in rural communities
(World Bank, 2018). However, this study revealed that
only 8 (7%) of the community pharmacies were
located in the rural areas while 86 (77%) were cited in
urban centres. While this finding agrees with evidence
from similar studies (Ekpenyong et al., 2018; Taiwo,
Panas, 2018; Ihekoronye et al., 2020), it has important
implications for the quest for universal health
coverage in Nigeria.

Due to the endemic nature of malaria in Nigeria,
considerable stock of knowledge about the disease, its
causation, vector’s role, prevention, diagnosis and
treatment, including myths and anecdotes can be
found in every home and culture in the general
population. Hence, as expected, the baseline score of
knowledge of mRDTs among respondents in both
control and intervention groups were moderate (score
ranges of 4 - 6). In context, the pre-intervention
knowledge by the community pharmacists in this
study was higher than those found in similar studies in
Ethiopia (Endeshaw et al., 2018), Tanzania (Maloney
etal., 2017), and Cameroun (Mangham-Jefferies et al.,
2014). Without exposure to the health education and
follow-up intervention, the knowledge scores of the
control group remained within the moderate level
(6.28 £ 1.32) at the post-intervention review.
However, the knowledge score of the intervention
group was significantly improved by the intervention
(t=13.07, p = 0.04*). This finding is important as no
university undergraduate pharmacy curriculum can
supply all the knowledge and skills needed for life-
long practice. There is therefore the need for relevant
reforms in the content and mode of delivery of the
mandatory continuing professional development
(MCPD) and other learning opportunities for
community pharmacists in Nigeria as already
advocated by earlier studies (Daniel-Ebune & Joda,
2017).

The attitude scores found in this study represent a
composite expression of the feelings, beliefs,
preferences, perceptions, likes and dislikes of the
community pharmacists towards the propriety and
efficacy of mRDTs (Bernard, 2000). Attitudes have
been shown to have a causal relationship with
behavior (Ogunbameru and Ogunbameru, 2018).
Participants in both groups in this study had largely
negative pre-intervention attitudes. This negative
attitude among health care providers may be blamed
for the lack of positive behavioral response anticipated
by the “test before treatment” campaign of the Federal
Ministry of Health in Nigeria (Aregbesola, 2016). The
health education and follow-up intervention proved
effective to improve this negative attitude as seen in
the intervention cohort (Z = 3.379, p = 0.001*). This
suggests that training and re-training of practicing
community pharmacists remains vital for practice
evolutions especially as the government increasingly
integrates community pharmacists in the national
primary health care architecture in the country (Boyce
et al, 2018). The respondents expressed high
willingness to be trained in mRDTSs being life-long
learners (International Pharmaceutical Federation ,
2015). In a separate study to evaluate the participation
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of community pharmacists in health promotion
activities in Nigeria, participants had requested for
training in the use of rapid diagnostic test Kits
(Osemene and Erhun, 2018). The significant
improvement in attitude scores in the intervention
group seemed to validate this request for training on
mRDTSs.

Consistent with trends in other African countries,
(Mangham-Jefferies et al., 2014; Maloney et al.,
2017; Endeshaw et al., 2018), this study found a pre-
intervention low level use of mRDT (mean scores
between 1- 6) in routine case management of malaria
among respondents in both control and intervention
groups. There was no significant increase in use
among the control group in the post-intervention
evaluation (t =1.1784, p = 0.255). However, the health
education and follow-up intervention had a significant
impact in the intervention group (t = 15.407, p < 0.05%)
as their mean score increased from the low- to the
moderate - use bracket (7-12). While this increase is
significant, what is required ultimately would be a
high level adoption of mMRDT in everyday
management of uncomplicated malaria (mean scores
13-18). It is expected that if similar interventions are
escalated nationwide, there would be sustainable
improvements in treatment outcomes. This
enthusiasm is supported by previous evidence from the
Chinese experience. From 2003, supported by the

CONCLUSION

The community pharmacists demonstrated a fair
(moderate) knowledge of malaria rapid diagnostic
tests and this was significantly improved to a high
level knowledge by the health education and follow-
up intervention. Their attitudes towards routine use of
these tests were largely negative but this was reversed
to a positive attitude by the intervention. The study
found that the level of use of mMRDT was low but was
significantly improved to a moderate use level by the
intervention. More technology-driven trainings and
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