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Purpose: This study aimed to explore the request and dispensing of antimalarial medicines without a prescription in community
pharmacies in Rwanda, as well as factors associated.

Methods: We employed an embedded mixed-methods design that involved a convenience sample of 235 licensed community
pharmacists between February and April 2022. To simultaneously collect qualitative and quantitative data, we used a self-
administered questionnaire containing a combination of close and open-ended questions. Bivariate and multivariate regression
analyses were performed to examine the relationship between dispensing antimalarial medicines without a prescription and the
selected independent variables. Statistical significance was set at p<0.05, and a 95% confidence interval was applied. The factors
influencing the dispensing of antimalarial medicines without a prescription were analyzed using thematic content analysis as
a qualitative analysis approach.

Results: Most respondents (88.5%) were asked to dispense antimalarial medicines by clients without a prescription. More than half of
them (54%) agreed, but 34.5% refused; instead, they referred clients to malaria diagnostic testing facilities. Those who had rapid
diagnostic tests for malaria in stock (OR=2.08, 95% CI:1.1-3.94), and thought that antimalarials were over-the-counter medicines
(OR=7.03, 95% CI:2.01-24.5) were more likely to dispense antimalarial medicines without prescriptions. The primary reasons
reported by community pharmacists for dispensing antimalarial medicines without prescriptions included their prior knowledge of
malaria diagnosis, client pressure, and fear of losing clients. However, non-adherence to negative results obtained from formal health
facilities and long queues at these institutions have also been cited as additional factors driving clients to seek antimalarial medicines
without prescriptions.

Conclusion: Dispensing antimalarial medicines without prescriptions is a common practice in community pharmacies in Rwanda.
The main factors contributing to this practice include lack of awareness regarding the classification of antimalarials as prescription
medicines, the availability of malaria diagnostic tests, client pressure, and fear of losing clients.
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Introduction

In 2021, the World Health Organization (WHO) reported 247 million cases and 619 thousand deaths due to malaria.' The
global public health threat posed by this communicable disease is most prominent in Africa, with 234 million cases,
accounting for about 95% of global cases in 2021."% Of particular concern, only four countries, namely Nigeria, the
Democratic Republic of Congo, Uganda, and Mozambique, accounted for almost half of all reported cases worldwide,
while more than 50% of all malaria deaths occurred in Nigeria, the Democratic Republic of Congo, Niger, and the United
Republic of Tanzania.' Rwanda like any other African country, malaria remains one of its foremost public health
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problems.' In Rwanda and most Sub-Saharan African (SSA) countries, plasmodium falciparum malaria remains the
leading cause of malaria cases and deaths.'*

Before the emergence of molecular markers indicating resistance to chloroquine was detected in 2001, the first-line
treatment for uncomplicated falciparum malaria in SSA involved the administration of chloroquine.* Since then,
countries in which P. falciparum malaria was endemic have updated their treatment policy from the use of monotherapy
with drugs such as chloroquine to artemisinin-based combination therapies (ACTs).>® These ACTs are now the WHO
recommended first-line treatment to address resistance to monotherapies.””’ They continue to exhibit effectiveness in
most regions with high malaria prevalence.'® Rwanda has also adopted ACTs, specifically Artemether + Lumefantrine,
as the preferred initial treatment option for uncomplicated malaria.’

1011 with a significant market share of

In SSA, community pharmacies remain the key providers of malaria treatment,
antimalarial sales volume ranging from 33% to 95%."? For instance, half of all antimalarial medicines in Uganda are
distributed through private drug stores.'® In Tanzania, a study reported that 21% of clients in community pharmacies
sought malaria treatment.'* Such treatment-seeking behaviors in community pharmacies are common because public
health facilities in SSA face frequent stock-outs of essential medicines including antimalarials."”> However, in Ghana,
73% of clients chose community pharmacies because they were close to their households.'® Recognizing the importance
of community pharmacies in malaria diagnosis and treatment, the WHO has recommended strengthening their role."’

As in the public health sector, the WHO recommends that for all suspected malaria cases, a parasitological test
(microscopy or rapid diagnostic test) should be performed to confirm the diagnosis.” However, many community
pharmacies in SSA do not traditionally provide diagnostic services, potentially leading to overtreatment with antimalarial
medicines, unnecessary potential side effects, incorrect treatment of non-malaria fever, and the emergence of antimalarial
drug resistance.'®'? Across SSA, the rate between presumptive and actual parasitological malaria cases has been
estimated to range from 10% to 60%.>

Anti-malarial drug resistance is a significant global concern.”® Notably, in Africa, Rwanda’s confirmation of
artemisinin partial resistance is alarming.’*' While the causes and development of antimalarial drug resistance are
complex and multifaceted, dispensing antimalarials without malaria confirmation is among the main contributing
factors.”> Regrettably, little is known about the magnitude of requests for antimalarial medicines and their dispensing
without a prescription in community pharmacies in Rwanda. To address this research gap, this study aimed to explore the
request and dispensing of antimalarial medicines without a prescription in community pharmacies across Rwanda and the
possible contributing factors.

In malaria-endemic countries, because the scope of pharmacy practice differs from one country to another, regulations
on over-the-counter (OTC) antimalarial dispensing also differ.® For instance, while community pharmacists in the same
region as Kenya can sell antimalarial medicines after performing malaria rapid diagnostic tests (m-RDTs),* this is not
yet allowed in Rwanda; thus, antimalarials remain prescription medicines. On the other hand, studies have shown that in
countries where malaria diagnostic services in community pharmacies are restricted, antimalarial medicines are often
dispensed without a prescription, increasing the risk of antimalarial drug resistance.”'®?? Therefore, this study is
considered important because the findings will inform policymakers and healthcare providers about the extent of
antimalarial medicines being dispensed without a prescription and the contributing factors to be addressed in their
strategies. This information can be used to develop interventions and policies to improve the appropriate use of
antimalarial medicines and to reduce the risk of drug resistance. It can also inform strategies for strengthening the
regulation and oversight of community pharmacies to ensure safe and effective use of antimalarial medicines.

Methods

Study Design

This was an embedded mixed methods study that was carried out between February 11, 2022, and April 1, 2022, among
235 licensed community pharmacists in Rwanda. This study simultaneously compared the findings of quantitative and

qualitative methods to determine their mutual confirmation or contradiction. Furthermore, by triangulating the results
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obtained from both quantitative and qualitative analyses, this study aimed to gain a comprehensive understanding of this
research phenomenon.

Settings, and Population

This study was conducted in Rwanda, a landlocked country in East-Central Africa. Rwanda is divided into four
administrative provinces (East, West, South, and North), plus the capital city called Kigali. With a population of
13.2 million people in 2022, Rwanda is a relatively small nation often referred to as “The Land of a Thousand
Hills”.> The Rwandan pharmaceutical workforce consists of pharmacists and pharmacy technicians. Most pharmacists
work in the private sector, particularly community pharmacies, whereas only 39% work in the public health sector.>* The
private sector mainly encompasses wholesale and community pharmacies. Pharmacy is a regulated profession in
Rwanda, and the Rwanda Food and Drugs Authority (Rwanda FDA) grants approval for the operation of
a community pharmacy upon presentation of a licensed and registered pharmacist by the Rwanda National Pharmacy
Council (NPC). Throughout the study period, 612 community pharmacies across the country were Rwanda FDA
licensed.>

Sample Size
The researchers obtained a list of licensed community pharmacies from the Rwanda FDA, indicating that there were 612
licensed community pharmacies during the study period. The sample size for the study was determined using Yamane’s

formula (nY =5 +]\1i1e2)’26 which considers the population size (N), desired confidence interval (e = 0.05) at a 95%
confidence level, and sample size (nY). Using the aforementioned formula, the sample size was calculated as
612

Y=—"——"—5=24
1+ 612(0.05)
The resulting sample size of 242 licensed community pharmacists was selected across the country using a convenience
sampling method. The study included all licensed community pharmacists employed in community pharmacies.
However, unlicensed pharmacists and those who chose not to participate voluntarily were excluded. Out of the 242
community pharmacists who met the eligibility criteria, 235 (equivalent to 97%) filled the self-administered question-
naire. The first fifteen participants who consented to take part in this quantitative part were additionally invited to
participate in the qualitative part. As a result, eleven of them agreed. Nonetheless, the final sample size was reduced to
nine participants because no novel themes or insights emerged after the eighth participant.

Data Collection and Research Instruments

Five data collectors, all holding bachelor’s Degrees in pharmacy, before commencing data collection, they underwent a
two-day initiation training that focused on the topic guide for semi-structured methods, embedded study designs, data
collections tools and participant protection. They collected data under supervision from the first and second authors. For
the qualitative part, two data collectors who had different responsibilities conducted the semi-structured interview. One
data collector was to interview whereas the other had to take notes and audio-recording. Qualitative data were collected
using the local language (Kinyarwanda). Each semi-structured interview lasted 21 to 33 minutes.

In Rwanda, it is mandatory for a community pharmacy to have a premise license displayed within the pharmacy,
along with the name of the licensed pharmacist responsible for managing the pharmacy. Consequently, the pharmacist’s
name listed on the premise license was used to identify participating licensed pharmacists. Eligible pharmacists were
selected via convenience sampling. Data collection utilized a semi-structured questionnaire that included both open-
ended questions for the qualitative phase and close-ended questions for the quantitative phase. Participants were
conveniently recruited from their workplaces, and those who agreed to take part were immediately given the ques-
tionnaires. The questionnaire was designed to explore the prevalence and factors influencing the dispensing of anti-
malarial medicines without a prescription among community pharmacists. The questionnaire encompassed four main
sections: (a) Socio-demographic characteristics (gender, age, education, marital status) and information about the
pharmacy/pharmacist (level of education, year of graduation, pharmacy ownership, location, working experience,
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availability of other healthcare professionals); (b) Request and dispensing of antimalarial medicines without
a prescription, exploring such practices in the past week; (c) assessment of community pharmacists’ knowledge of
malaria diagnosis and prescription status of antimalarial medicines in Rwanda, and (d) exploration of reasons for
dispensing antimalarial medicines without a prescription through an open-ended question.

Qualitative data collection continued until saturation was achieved, indicating that no further insights or issues were
being identified, and additional data collection would be redundant, confirming an adequate sample size. The ques-
tionnaire was initially prepared in English and then translated into Kinyarwanda, the native language of the participants,
widely spoken among community pharmacists and community members.

Data Analysis

The collected quantitative data was imported into Microsoft Excel for cleaning. After data cleaning, the cleaned dataset
was imported into the Statistical Package for Social Sciences (SPSS) version 25.0 for Windows. The imported data were
double-checked for accuracy to ensure reliability. Descriptive statistics, including frequencies, percentages, means, and
standard deviations, were used to present quantitative data. Furthermore, bivariate logistic regression analyses were
conducted to identify significant variables associated with the practice of dispensing antimalarial medicines without
a prescription. The odds ratio was used as a measure of the strength and direction of the relationship between the
variables. All variables found to be significant in the bivariate analyses were included in multivariate logistic regression
models. Multivariate analysis also used the odds ratio to determine the factors associated with the dispensing of
medicines without a prescription. Statistical significance was considered at a p-value of less than 0.05, indicating
a significant relationship between the variables.

Following the completion of data collection, the qualitative data —which had been audio-recorded— underwent
verbatim transcription employing the Microsoft Office 365 dictation-transcription tool. Transcription was effectuated by
the first, second, and seventh authors who were fluent in English and Kinyarwanda languages with sufficient experiences
in data collection and analyses of the qualitative research. In addition to this step, manual editing was undertaken by the
sixth, seventh, and eighth authors who were fluent in English and Kinyarwanda languages. Subsequently, the data were
translated into English by the first author for subsequent analysis. The transcribed narratives underwent coding
procedures facilitated by Nvivo software version 12. Commencing the analysis, the first and fifth authors generated
the preliminary code set, informed by emerging themes and sub-themes that were in alignment with the research
inquiries. The initial list of codes subsequently underwent review and refinement by the final author. This revised
code list was then subject to collective scrutiny and refinement by all authors, culminating in the establishment of the
definitive set of codes for analysis. Noteworthy is the expertise of the second and seventh authors, who possess
proficiency in qualitative research and public health. The transcripts underwent meticulous reading and coding to
facilitate in-depth analysis. The data were subjected to deductive analysis through the application of thematic analysis
techniques. Following analysis, pertinent quotations were employed to elucidate the research findings.

Validity and Reliability of the Study

A pilot study involving 15 community pharmacists confirmed the validity and reliability of a data collection instrument
for the quantitative part. The sub-component with a Cronbach’s Alpha greater than 0.6 was considered consistent. Three
untrustworthy questions were revised for better understanding. The instrument showed good internal consistency, with
Cronbach’s Alpha (0)=0.88. For the qualitative part, a pilot interview with a community pharmacist, similar to the study
population selected through purposive sampling, was conducted. The interviewee provided no negative input, ensuring
the interview guide’s applicability among the participants.

Ethics

The Institutional Review Board (IRB) of the College of Medicine and Health Sciences, University of Rwanda
approved this study (Ref. CMHS/IRB/014/2022). Every participant received a consent form outlining the details of
the study and the age requirement for participation, which was set at 18 years or older. Those who provided a valid,
written informed consent were then given access to the research survey. The protection of confidentiality was
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safeguarded. Further, participation in the study was entirely voluntary and participants did not receive any compensa-
tion for their involvement in this research. Special precautions were taken to protect the identities of the respondents.
In the consent form, the participants agreed that their identities would remain anonymous when reports or articles
about the study are published. Moreover, participants provided consent for their direct quotes to be included in the
publication of the study, with the understanding these quotations would be presented anonymously . This commitment
to anonymity has been instrumental in maintaining privacy and confidentiality between the researchers and
participants.

Results

Characteristics of Community Pharmacists and Pharmacies

There were 242 CPs invited to participate in this study, but seven declined because they were unavailable (n=3),
requested compensation (n=2), and (n=2) had unidentified reasons. Of the 235 CPs who agreed to participate in the study,
72.8% (n=171) were men and 27.2% (n=64) were women. Their ages ranged from 20 to 50 years, with an average age of
29.43. The majority, 92.3% (n=217), had a bachelor’s degree and 7.7% (n=18) had a master’s degree. Moreover, the
majority 71.9% (n=169) had less than 6 years of experience working in community pharmacies. During the study period,
more than half 54.9% (n=129) were working in Kigali city and 90.6% (n=213) were working with a nurse in the
pharmacy (Table 1).

Table | Demographic Characteristics of Community
Pharmacists and Pharmacies (n=235)

Variables Number Percent
Gender
Male 171 728
Female 64 27.2
Age
20-30 years 126 53.6
3140 years 77 328
41-50 years 10 43
Prefer not to say 22 9.4
Education
Bachelor’s degree 217 92.8
Master’s degree 18 77

Marital status

Single 138 58.7

Married 97 41.3

Year of graduation

2005-2010 8 34
2011-2015 48 20.4
20162021 179 76.2
(Continued)
Integrated Pharmacy Research and Practice 2023:12 https: 199

Dove:


https://www.dovepress.com
https://www.dovepress.com

Nsengimana et al Dove

Table | (Continued).

Variables Number Percent

Ownership of pharmacy

Owner 47 20

Employee 188 80

Location of pharmacy

Kigali city 129 54.9
Southern Province 34 14.5
Northern Province 25 10.6
Western Province 21 8.9
Eastern Province 26 11

Professional experience in community pharmacy

1-5 years 169 71.9
6—10 years 53 22,6
11-15 years 9 38
16 years and above 4 1.7

Availability of Nurse in the pharmacy

Yes 213 90.6

No 22 9.4

Request and Dispensing of Antimalarial Medicines Without a Prescription

The study found that most community pharmacists 88.5% (n=208) were consulted by clients seeking antimalarial
artemisinin-based combination therapy (ACT) without a prescription. Of the 88.5% (n=208) who were consulted,
51.1% (n=120) reported being consulted for malaria treatment three or more times per week. More than a half
(n=127, 54%) of the community pharmacists reported dispensing ACTs without a prescription, while 46% (n=108)
referred clients to malaria diagnostic testing facilities. Almost all 97% (n=228) of the community pharmacies had the
first-line antimalarial (artemether-Lumefantrine) in stock, which was the only antimalarial medicine dispensed without
a prescription 100% (n=208). Further results showed that 48% (n=61) of the community pharmacists who dispensed
antimalarial medicines without a prescription did so two to three times per week while the data were being collected
(Table 2).

Of the community pharmacists who did not dispense antimalarial medicines to clients without a prescription, 108
respondents (46%) advised their clients to undergo a malaria diagnostic test first. They advised clients to go to
a hospital, health center, clinic, dispensary, or community health worker for malaria testing. Some participants stated
the following:

I advise them to get a test first, then tell the client to take antipyretics or NSAIDs while they wait for the results of the diagnostic
test. (Community Pharmacist, aged 36)

Because malaria tests are inexpensive, pharmacists have no reason to dispense antimalarials without a prescription. They can
instead find ways to get the rapid test to the pharmacy so that any incoming client without a prescription can use it to confirm
positivity or negativity. (Community Pharmacist aged 29)
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Table 2 Request and Dispensing of Antimalarial Medicines Without a
Prescription (n=235)

Variables Number Percent

Availability of ACTs during the day of the visit

Yes 228 97

No 7 3

Request for dispensing ACTs without a prescription

Yes 208 88.5

No 27 1.5

Dispensing of ACTs without a prescription

Yes 127 54

No 108 46

Frequency of request for dispensing ACTs without a prescription per week

Less than once a week 17 72
Once or twice a week 71 30.2
Three or more times a week 120 51.1
Not requested during last week 27 1.5

Frequency of dispensing antimalarial without a prescription per week

| time 27 21.1
2-3 times 6l 47.2
4-5 times 24 17.9
More than 5 times 15 13.1
Never dispensed antimalarials without prescription 108 46

Type of antimalarial medicine requested without a prescription

Artemether + Lumefantrine 208 88.5

None requested without prescription 27 1.5

Abbreviation: ACTs, Artemisinin-based combination therapy.

Knowledge of Community Pharmacists on Malaria and Prescription Status of
Antimalarials

When community pharmacists were asked about malaria symptoms that clients present prior to asking for antimalarial
medicines, 96% (n=225) reported fever, 74.5% (n=176) reported headache, and 63.7% (n=150) reported body weakness
(Table 3).

We found that 63.4% (n=149) of respondents were aware that antimalarial medicines are prescription medicines but
are sometimes dispensed without a prescription. Only 20.9% (n=49) of the respondents stated that antimalarial medicines
are only available by prescription and must always be accompanied by one. More than a half (66.4%, n=156) agreed that
dispensing antimalarial medicines without malaria confirmation was a serious problem. As a result, the majority of 86.8%

(n=204) suggested that antimalarial medicines be given only after a positive malaria diagnostic test(Table 4)
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Table 3 Symptoms of Malaria (n=235)

Symptom Yes No
Number Percent Number Percent

Fever 225 95.7 10 43
Headache 176 74.9 59 25.1
Body weakness 150 63.8 85 36.2
Vomiting 83 353 152 64.7
Chills 69 29.4 166 70.6
Loss of appetite 62 26.4 173 73.6
Nausea 63 26.8 172 732
Muscle/joint Pain 55 234 180 76.6
Night Sweat 23 9.8 212 90.2
Dizziness 14 6.0 221 94.0
Diarrhoea 7 3.0 228 97.0
Anorexia 7 3.0 228 97.0

Table 4 Perceptions of Community Pharmacists on Prescription Status of Antimalarial
Medicines (n=235)

Prescription Status of Antimalarial Medicines in Rwanda Number Percent
Prefer not to say 20 8.5
Over-the-counter medicine 17 72
A prescription medicine but often dispensed without a prescription 149 63.4
A prescription medicine and always dispensed on a prescription 49 20.9

Level of problem to dispense antimalarial without malaria confirmation

Not a problem I 4.7
Minor problem 20 8.5
Moderate problem 48 20.4
Serious problem 156 66.4

Should antimalarial be dispensed only after a positive diagnostic test?

Yes 204 86.8

No 31 132

Bivariate Logistic Regression Analyses for the Associated Factors of Dispensing

Antimalarial Medicines Without a Prescription
Bivariate logistic regression analyses revealed that respondents who reported that being aware of the negative effects of

dispensing antimalarial medicines without a prescription, having knowledge of the prescription status of antimalarial

202 https: Integrated Pharmacy Research and Practice 2023:12

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Nsengimana et al

Table 5 Bivariate Logistic for Associated Factors of Dispensing Antimalarial Without Prescription (n=127)

Variables Dispensing of 95% Confidence Intervals
Antimalarial Medicine
Without a Prescription
Yes OR Lower | Upper | p-value

Gender Number Percent

Male 90 70.9 |

Female 37 29.1 1.03 0.57 1.86 0919
Age

20-30 years 126 53.6 | 0.8

3140 years 77 328 1.0l 0.41 251 0.985

41-50 years 10 4.3 0.86 0.33 221 0.747
Education level

Bachelor 117 921.1 [

Master 10 7.9 0.89 0.34 233 0.805
Academic year for graduation

2005-2010 3 24 [ 0.49

2011-2015 23 18.1 0.49 0.11 2.09 0.332

2016-2021 101 79.5 0.68 0.36 1.3 0.244
Pharmacy owner

No 103 8l.1 [

Yes 24 18.9 1.21 0.64 23 0.557
Location of pharmacy

Kigali 69 543 [ 0.561

East 15 1.8 1.26 0.54 2.96 0.592

West I 8.7 1.02 0.4 2.56 0.97

North 10 7.9 0.62 0.26 1.48 0.277

South 22 17.3 1.5 0.69 3.24 0.308
Experience

I1-5 years 96 75.6 | 0.289

6—10 years 25 19.7 0.66 0.36 1.23 0.19

I1-15 years 3 24 0.4 0.1 1.65 0.204

|6 years and above 3 24 2.39 0.24 23.48 0.454
Availability of nurse in the pharmacy

No 13 10.2 |

Yes 114 89.8 0.75 0.31 1.84 0.534

(Continued)
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Table 5 (Continued).

Variables Dispensing of 95% Confidence Intervals
Antimalarial Medicine
Without a Prescription
Yes OR Lower | Upper | p-value

Availability of antimalarials

No 3 24 |

Yes 124 97.6 1.51 0.33 6.89 0.596
Knowledge on prescription status

Prefer not to say 15 11.8 | <0.001*

Over-the-counter medicine 12 9.4 9.25 2.78 30.82 <0.001*

A prescription medicine but often dispensed without a prescription 88 69.3 5.65 1.72 18.56 0.004*

A prescription medicine and always dispensed on a prescription 12 9.4 4.21 2.03 8.71 <0.001*
Availability of m-RDTs in pharmacy

No 85 66.9 |

Yes 42 33.1 1.89 1.06 337 0.03*
Aware of negative effects of dispensing antimalarial without prescription

Not a problem 6 4.7 0.031*

Minor problem 16 12.6 1.64 0.5 5.38 0.417

Moderate problem 30 23.6 1.95 | 3.79 0.049*

Serious problem 75 59.1 3.74 1.31 10.72 0.014*

Note: *p<0.05.
Abbreviations: OR: Odds ratio, m-RDTs, malaria rapid diagnostic tests malaria.

medicines, and having access to m-RDTs in pharmacies were significantly associated with dispensing non-prescribed
antimalarial medicines (Table 5).

Logistic Regression Analyses for the Associated Factors of Dispensing Antimalarial

Medicines Without a Prescription

Multivariate analysis revealed that respondents who reported that antimalarials were over-the-counter medicines
[OR=7.03; 95% CI, (2.01; 24.56), p=0.002], prescription medicines but sometimes dispensed without a prescription
[OR=5.71; 95% CI, (1.65; 19.78), p=0.006], prescription-only medicines, and always dispensed on a prescription
[OR=4.17; 95% CI, (1.95; 8.91)), and those who had m-RDTs available in pharmacies [OR=2.08; 95% CI, (1.1; 3.94),
p=0.02] were more likely than their counterparts to provide non-prescribed antimalarial medicines. However, the
dispensing of non-prescribed antimalarial medicines was not significantly associated with awareness of the negative
effects of dispensing antimalarial drugs without a prescription (Table 6).

Factors Contributing to Over-the Counter Antimalarial Seeking and Dispensing

These factors were identified by CPs and divided into two categories: factors influencing clients to seek over-the-counter
antimalarial medicines and factors influencing CPs to dispense over-the-counter antimalarial medicines. These factors are
discussed in the following sections:
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Table 6 Multivariate Logistic for Associated Factors of Dispensing Antimalarial Without a Prescription (n=127)

Variables Dispensing of 95% Confidence Intervals
Antimalarial Medicine
Without a Prescription

Knowledge on prescription status Yes OR Lower Upper p-value
Number Percent

Prefer not to say 15 1.8 | <0.00 | *##*

Over-the-counter medicine 12 9.4 7.03 2.0l 24.56 0.002**

A prescription medicine but often dispensed without a prescription 88 69.3 5.71 1.65 19.78 0.006**

A prescription medicine and always dispensed on a prescription 12 9.4 4.17 1.95 891 <0.00 | *#¥*

Availability of m-RDTs in pharmacy

No 85 66.9 |

Yes 42 33.1 2.08 1.1 3.94 0.024*

Aware of negative effects of dispensing antimalarial without a prescription

Not a problem 6 47 | 0.362
Minor problem 16 12.6 I.14 0.33 393 0.836
Moderate problem 30 23.6 1.53 0.76 3.09 0.239
Serious problem 75 59.1 2.36 0.78 7.18 0.131

Notes: *p<0.05, **p<0.01, ***p<0.001.
Abbreviations: OR: Odds ratio; m-RDTs, malaria rapid diagnostic tests.

Factors Influencing Clients to Seek Over-The Counter Antimalarial Medicines

The factors influencing clients to seek over-The-counter antimalarial medicines, as reported by CPs, were divided into (1)
long queues at public health facilities, (2) non-adherence to the test results, and (3) lack of health insurance. This is
discussed in detail in the next section.

Long Queue at Health Facilities

The main reason given by CPs for clients preferring to seek malaria treatment in community pharmacies is that public
health facilities have many clients, thus causing a long queue and a long waiting time to provide healthcare services.
However, some clients also have pressing travel plans to malaria-endemic countries or have had long working days and
do not have time to visit public health institutions. The community pharmacists expressed the following:

Some clients do not like to spend a long time at health centers or hospitals. Also, clients don’t need to consult a physician

because of the huge number of clients. (Community pharmacist, aged 32 years)

Some clients do come to community pharmacies because they are traveling back to Europe or elsewhere thinking that they may
need it later when they are there. (Community pharmacist, aged 32 years)

Similarly, respondents expressed that community pharmacists are accessible because they provide healthcare services as
quickly as possible compared to hospitals and health centers where they can spend much time so that they can receive
healthcare services.

Another respondent said,

Access to public health institution is difficult due to long queue, thus clients prefer getting antimalarial medicines from

community Pharmacies as they are more accessible. (Community pharmacist, aged 32 years)
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Non-Adherence to the Negative Test Results

Our findings showed that CPs observed clients who did not trust the negative malaria results provided by public health
facilities, so they went to community pharmacies to purchase antimalarial medicines on their own thinking that the
results obtained were false negatives. In addition, community pharmacists showed that some malaria tests are not
accurate and provide inaccurate results during the diagnosis, which impeded an effective diagnosis and discouraged
clients from being prescribed medicines for malaria and pharmacists from providing medicines without prescription.

A respondent expressed:

Sometimes clients test negative at hospitals or from community health workers, yet they feel like they have malaria, as a result
they visit community pharmacies to get antimalarial medicines. Thus, rapid tests are not always trustworthy. (Community
pharmacist aged 29 years)

Lack of Health Insurance

Some clients, particularly those from rural areas, fail to pay community-based health insurance (CBHI); as a result, when
they become ill, they seek treatment from CPs because they do not charge consultation fees and cannot afford hospital or
clinic bills. One of the CP stated:

Some clients especially in rural areas do not have enough money to pay for a hospital consultation or other laboratory tests
because they do not have health insurance. Therefore, they are afraid of going to a health facility because they could not afford
the bill when they were charged 100%. When these come, they claim to be aware of the symptoms they are experiencing, so

they come to ask for antimalarial medicines. (Community pharmacist aged 32years)

In relation to this, some people who travel abroad and do not have local insurance prefer buying these antimalarial

medicines for future use.

Some local and international citizens who do not have insurance prefer to obtain antimalarial medicines from community pharmacies
prior to traveling abroad because they can not get it from a formal health facility. (Community pharmacist aged 36 years)

Factors Influencing CPs’ Dispensing of Over-the-Counter Antimalarial Medicines
Factors influencing CPs to dispense over-The-counter antimalarial medicines were identified and classified into four
categories: (1) knowledge of CPs to diagnose malaria, (2) client pressure, (3) ability to perform a malaria diagnostic test,
and (4) fear of losing clients. This is discussed in detail in the following sections.

Knowledge of Community Pharmacists to Diagnose Malaria

Community pharmacists’ decisions to dispense antimalarial medicines over-the-counter were heavily influenced by their
knowledge of malaria diagnosis. They claimed that simple malaria is easy to diagnose, and that even community health
workers with no specialized training can do so. They emphasized that malaria can be treated presumptively based on
symptoms and the client’s history, including whether they are from an endemic area. In addition, some community
pharmacists indicated that they dispense antimalarial medicines because they want to help clients who do not have the

time or means to go to a health facility. Some of the participants elaborated the following:

The malaria seasons are known and when working from a malaria endemic region or the clients have said they don’t sleep under
mosquito net, it is easy to presume malaria. (Community Pharmacist aged 36 years)

Pharmacists are qualified to diagnose and treat malarial diseases. Some doctors also prescribe antimalarial medicines based on

symptoms through a client-doctor discussion. (Community Pharmacist aged 33 years)

We do it to reduce rates of mortality related to malaria among the community. But also, some people do not have enough time to

seek services in public health facilities. (Community Pharmacist aged 29)
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Sometimes community pharmacists are helping the clients because the clients don’t want to go the hospital (due to different
reasons) for diagnosis and prefer to buy it over-the-counter. (Community Pharmacist aged 41years)

The Influences of the Clients and Pressure

The CPs agreed to supply antimalarial medicines over-the-counter in response to client requests and pressures. They went
on to say that since most clients had already experienced malaria, they also knew about it. According to community
pharmacists, clients’ beliefs that their ailments were mild enough not to require attention led them to request antimalarial
medicines without a prescription. They also mentioned that clients thought they would receive the same prescription if
they visited a doctor because they had previously been treated for a condition of similar nature. Participants stated:

I think most are influenced by client because most of time client comes in retail pharmacies and he/ she tells the nurse or
pharmacist that she knows her state when he/ she have malaria and same times he might give out the signs and symptoms.
(Community Pharmacist aged 29years)

First, clients have had the same symptoms in the past and got the same treatment, so they are in most cases pretty much sure that
what they have is malaria. (Community Pharmacist aged 36 years)

Some clients say give me the medicines; I already know how I feel when I get infected with malaria. (Community Pharmacist,

aged 43 years)

Ability to Perform a Malaria Test
Some CPs stated that they dispensed antimalarials after performing a malaria rapid diagnostic test for clients, although it
has not yet been allowed for use in community pharmacies. One community pharmacist expressed the following:

I think the Test of Malaria is simple and can be performed in retail/Community pharmacy. When the client presents malaria
signs and is confirmed by malaria rapid diagnostic test. (Community Pharmacist aged 25 years)

Fear of Losing the Client

Some CPs claimed that they dispensed antimalarial medicines out of fear of losing customers, because community
pharmacies compete with one another to attract customers. If they did not, they would go to the next pharmacy to receive
the same medicines, which would irritate pharmacy owners because pharmacies are also meant to make a profit.
A participant said:

High request, many competing pharmacies impeding professionalism (you don’t provide them while others do), antimalarials
are commonly used in the community by CHWs. Clients are insisting that if you don’t give it to them, they will go to another
pharmacy. (Community Pharmacist aged 29 years)

Another respondent said,

If you deny delivering the client will go elsewhere and they will give him the medicine. Some pharmacy owners are afraid of
losing the client, thus putting pressure on the pharmacist to dispense antimalarial medicines despite the lack of confirmed
presence of malaria. (Community pharmacist aged 36 years)

Discussion

Our study explored the request and dispensing of antimalarials without a prescription in community pharmacies, as well
as factors that influence it. The request for antimalarials without a prescription was 88.5%. This rate is comparable to that
reported in a Nigerian study, where more than 60% of individuals sought malaria treatment in community pharmacies.?’
The request for antimalarials without a prescription in the current study could be attributed to the preference of
individuals to seek treatment in community pharmacies rather than public health facilities, which has been documented

in previous studies in SSA.?***2° The findings of the current study suggest that a high proportion of individuals in
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Rwanda are seeking antimalarials without a prescription, which may have implications for the efficacy of malaria
treatment and the emergence of drug resistance. Although community pharmacists in some countries within the same
region, such as Kenya, can dispense antimalarials without a prescription after conducting an m-RDT,?** the regulations in
Rwanda do not allow it. This highlights the need for interventions that promote the appropriate use of antimalarials and
encourage individuals to seek attention before taking any medicines. Alternatively, the current results could also inform
a need to develop strategies that extend access to malaria diagnostic services in community pharmacies in Rwanda.

In our study, factors such as long queues at public health facilities, non-adherence to the test results, and lack of health
insurance were reported as reasons clients seek antimalarials in community pharmacies. These results concurred with
those of a study conducted in Kenya and Egypt, where consultation fees and time to formal health facilities were among
the main factors leading clients to seek antimalarial self-medication.’**' These findings imply that improving the
accessibility and affordability of healthcare services, including diagnostic tests and consultations, may help to reduce
the burden of self-medication and improve the appropriate use of medication. In SSA, community pharmacies are
important in the treatment of minor ailments and reduce the request for more costly healthcare options like appointments
with doctors.'®*?3* However, as in the present study, previous studies conducted in Kenya and Nigeria revealed that
clients who expected positive malaria test results were likely to request antimalarials despite their negative test
results.'>'? Therefore, strategies to improve client education may help to address this issue and improve the appropriate
use of antimalarial medicines. Furthermore, the factors identified in the present study could provide a strong foundation
for the Rwandan healthcare system to improve access to malaria diagnosis and treatment services in community
pharmacies, which are a popular choice among the public.

The WHO recommends that all suspected cases of malaria should undergo parasitological testing (microscopy or
Rapid Diagnostic Test) to confirm the diagnosis.” However, the current study found that 54% of community pharmacists
dispensed antimalarials without conducting a parasitological test. Similarly, another study in SSA reported that commu-
nity pharmacists dispensed antimalarials even when clients did not have a prescription or a confirmed malaria diagnosis.”
Treating malaria without prior diagnostic confirmation promotes self-medication, which can lead to antimalarial
resistance, a global concern.®* >’ Thus, this finding illustrates a potential risk of malaria misdiagnosis, which may
accelerate the burden of antimalarial drug resistance reported in Rwanda as the first African country.”' The current
finding is yet another demonstration that those community pharmacies facilitate self-medication, which was similarly
reported in a study in Rwanda.*® Importantly, the rate in the current study was found to be low compared to studies in
Ghana and Tanzania, where 66% and 98% of clients were treated without an RDT.?**? Our findings suggest that there
should be more effort at extending malaria case detection and management in community pharmacies, leveraging on the
already existing healthcare workers, with benefits in people seeking to buy antimalarial without a prescription.

In Kenya, pharmacy retailers have suggested that increasing the use of m-RDTs would increase rational malaria
treatment in private retail drug outlets.'? This is like the current study, where 66.4% community pharmacists agreed that
dispensing antimalarials without prior diagnostic confirmation is a serious problem, thus proposed licensing use
of m-RDTs in community pharmacies to promote rational treatment of malaria. This is supported by a previous study
where Rwandan community pharmacists suggested a regulatory authority to license the use of rapid diagnostic tests such
as m-RDTs in community pharmacies.*® Rational dispensing ensures that the client receives the medication appropriate
for their diagnosis at the correct dose and at the right time, and that there is no unnecessary use of drugs.*' Thus, the
national regulatory bodies that prohibit retail providers from performing consultations and offering an RDT pose an
additional barrier to promoting rational dispensing. In Ghana, m-RDT reduced the likelihood of purchasing antimalarial
medicines by 42%.'" So, this barrier should be overcome, especially considering studies showing that community
pharmacists are willing to incorporate RDTs into their business and that customers are likely to accept testing before
requesting treatment in community pharmacies.” Access to primary health should be understood more broadly than
simply locating a healthcare setting within or close to communities.**

In the current study, community pharmacists with m-RDTs in stock were more likely to dispense antimalarial
medicines without prescription. This is substantiated by a study in Nigeria, where health workers felt that m-RDTs
increased their tendency to prescribe more ACTs.*® They are also supported by a study in Burkina Faso, which reported
that the prescription of antimalarials was affected by the performance of malaria diagnostic tests.** The reported
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likelihood in our study could be attributed to the fact that 16.5% admitted that they performed m-RDTs before dispensing
antimalarials to clients without a prescription. However, this rate is low compared to a study in Nigeria, where 28.5% of
community pharmacists carried out malaria diagnosis before initiating treatment.?” This difference might be because the
use of diagnostic services is an unlicensed practice in community pharmacies in Rwanda. Our results also agreed with
those of a study conducted in Tanzania, which stated that the availability of reliable, easy-to-use, and affordable m-RDTs
allows a realistic switch from presumptive treatment to laboratory-confirmed diagnosis and treatment.*® Though com-
munity pharmacists who were not aware that antimalarials are prescription medicines were more likely to dispense
antimalarial medicines without prescription in the current study, the majority 86.8% admitted that antimalarials should be
dispensed only after a positive test. The perceptions of community pharmacists in the current study were positive, as in
a study in Nigeria where 91.4% of health workers agreed that febrile clients must be tested prior to treatment.*> In
a country like Rwanda, where artemisinin resistance has been reported, it is critical to reinforce national regulations
through educational programs tailored to the availability of reference material for non-prescription medicines.

Further factors identified to influencing CPs to dispense over-the counter antimalarial medicines were (1) knowledge
of CPs to diagnose malaria, (2) client pressure, (3) being able to perform a malaria diagnostic test, and (4) fear of losing
clients. Regarding their knowledge to diagnose malaria, most cited fever, and headache as the main symptoms of malaria.
Similarly, in Ghana, fever is the most common symptom that often leads to presumptive treatment.>> As in the current
study, in Ethiopia, continued customer pressure was the major reason for maintaining the counter-sale of antibiotics.*®
Similar to our study, client pressure has been identified as a factor behind dispensing antibiotics among community
pharmacists in Sudan.*” Another study in SSA countries reported that most healthcare workers acknowledged pressure as
a factor leading to inappropriate dispensing of antimalarials to RDT-negative clients.*® In agreement with the current

study, in Italy, Vietnam, and Saudi Arabia, ™!

community pharmacists dispensed antibiotics without prescription
because of fear of losing clients, affecting their sales, and decreasing profit margins. Hence, the healthcare system in
Rwanda needs to develop a working relationship with community pharmacies to ensure that malaria diagnosis and
treatment are equally accessible in community pharmacies to guide appropriate treatment in these settings. Existing laws
are yet to recognize the added roles of community pharmacists in the healthcare system, as they are restricted in their

roles and can assist clients with minor ill health.

Strengths and Limitations

Our study had two major strengths. First, the use of an embedded mixed-methods approach, combining qualitative and
quantitative data collection and analysis simultaneously, enhanced the consistency and validity of our findings. Second,
our study was the first to explore the prevalence of dispensing antimalarial medicines without a prescription in Rwanda,
as well as the determinants associated with this practice among community pharmacists. However, our study had some
limitations. First, there is a scarcity of literature specifically focusing on community pharmacists in Rwanda and sub-
Saharan Africa as a whole. Second, we did not directly interview clients who sought antimalarial medicines without
a prescription from community pharmacies. Additionally, due to the nature of our embedded design, we were unable to
establish causal relationships, highlighting the need for future longitudinal studies to explore causality in this context.
Future qualitative studies are recommended to get an in-depth understanding of community pharmacies’ attitudes
towards demand for antimalarial medicines and their difficulties in dispensing them without a prescription.

Public Health Implications

Our study underscores the potential of community pharmacists as accessible healthcare providers. Policymakers should
consider measures to further integrate community pharmacists into the healthcare system to enhance patients’ access to
essential services. Policymakers may also prioritize continuous education and training programs for community phar-
macists, ensuring they are equipped with the latest knowledge and skills necessary to handle various health issues
effectively. Our study also highlights the need for updates in the legal and regulatory framework governing the practice
of community pharmacists. Current regulations should be reviewed to allow community pharmacists an expanded scope
of practice, especially in dealing with diseases like malaria when appropriate. This can lead to quicker diagnosis,
treatment, and referral, ultimately reducing the burden on secondary healthcare facilities. To achieve that, promoting
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collaboration between community pharmacists and other healthcare providers is crucial. Therefore, policies should
encourage inter-professional teamwork to optimize patient care and outcomes. Health policy makers should consider
revising and modernizing these regulations to reflect the evolving roles of community pharmacists. Policymakers may
also invest in public health campaigns to raise awareness about the expanded roles of community pharmacists. This can
help patients make informed decisions about seeking healthcare services from community pharmacists.

Conclusion

Request and dispensing of antimalarial medicines without a necessary prescription are frequent in community pharmacies
in Rwanda. Community pharmacists indicated that non-adherence to negative malaria diagnostic tests obtained from
formal health facilities, long queues, and lack of affordability at these facilities were the main reasons clients without
prescriptions sought antimalarials in community pharmacies. On the other hand, being unaware that antimalarials are
prescription medicines and prior knowledge of the use of malaria diagnostic tests significantly led community pharma-
cists to dispense antimalarial medicines without a prescription. However, they are aware that such practices lead to
overuse of antimalarial medicines and antimalarial drug resistance. Moreover, they had positive attitudes as far as
dispensing antimalarial medicines upon a diagnostic test was concerned and were ready to improve their contribution to
malaria management. Therefore, they suggested licensing the use of m-RDTs to limit the presumptive treatment of
malaria.
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