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ABSTRACT 

	
Aims: To conduct a pilot study on the acceptability of implementation of malaria rapid diagnostic test (mRDTs) in pharmacies.  
Study design:  This was a cross-sectional analytical study. 
Place and Duration of Study: From January to August 2022 in four pharmacies in the Estuaire province of Gabon.
Methodology: Data on the experiences and acceptance of mRDTs by workers and their customers were collected. Customers were tested using the MALARIA SD Bioline Ag Pf/Pan test. Qualitative variables were presented as frequencies and analysed using the chi-square test, while quantitative variables were presented as means. A p-value < 0.05 was considered significant.
Results: A total of 70 pharmacy workers and 200 customers were included. Among workers, 95.4% had been used RDTs for less than 3 years, and almost all agreed with the introduction of mRDTs in pharmacies. Nevertheless, 14.3% of them sold antimalarial drugs based on a customer's request, even if their test was negative, and they mainly tested feverish customers (p< 0.001). Half of the customers were aware of mRDTs before their interview, but only 5.5% had used them in a pharmacy. Most clients stated that it would be useful to have the test and agreed to pay for it. The pain associated with the blood sampling was the main disadvantage reported by the clients. The test was positive in half of the clients.
Conclusion: All participants approved the introduction of mRDTs in pharmacies as they understood the importance of diagnosing all suspected cases. However, antimalarial drugs were still purchased to people with a negative test. National Malaria Control Programme   campaigns could improve compliance with mRDT results in pharmacies.
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1. INTRODUCTION 

In 2023, the World Health Organization (WHO) estimated that there were 263 million cases of malaria and 597,000 associated deaths, of which 432,440 occurred predominantly among children under five years of age living in sub-Saharan Africa (World Malaria Report, 2024) . Delays in diagnosing malaria were a significant predictor of severe malaria with anaemia in children, with an odds ratio of 2.79 for delays of 2–3 days and 5.46 for delays exceeding 7 days, relative to treatment received within 24 hours of symptoms onset (Mousa et al., 2020). The WHO has recommended that anyone suspected of malaria should undergo biological confirmation using microscopic examination (thick smear) or a rapid diagnostic test (RDT) and be treated with a combination therapy based on artemisinin (ACT) or an artemisinin derivative according to the severity to the disease (WHO, 2025). Due to their ease of use and rapid results, RDTs are currently introduced into community-based care and recommended by malaria national control progrmmes in many countries. Indeed, 26 of the 43 endemic African countries have adopted the use of RDTs in public and community settings (WHO, 2018). This strategy not only rationalises the use of antimalarial drugs but also delays the emergence of parasite resistance and, above all, reduces mortality from both malaria and non-malarial febrile illness, the management of which may be delayed in cases of presumptive treatment (Zhang et al., 2024). Consequently, the prevalence of febrile children who underwent diagnostic testing before receiving antimalarial treatment rose from 35% in 2010–2012 to 74% in 2015–2017. A similar increase was observed in formal private facilities, from 41% in 2010–2012 to 63% in 2015–2017 (WHO, 2018). In Gabon, where ACTs and insecticide-treated nets have been deployed since 2000s, the prevalence of malaria declined significantly from 31.2% to 18.3% between 2005 and 2008, followed by an increase to 37.9% in 2011 (Mawili-Mboumba et al., 2013). To improve the control of this endemic disease, the use of RDTs in public and private facilities is currently being recommended and considered (Visser et al., 2017).The Malaria National Control Programme, in association with the National Order of Pharmacists of Gabon and the Department of Parasitology–Mycology of the Faculty of Medicine, established a steering committee for the project to implement mRDTs in pharmacies. Indeed, pharmacies represent one of the first points of contact for patients with fever seeking for care. The implementation of mRDTs in pharmacies should contribute to a reduction of self-medication practices. Moreover, a negative mRDT result will decrease unnecessary purchases of antimalarial drugs. The introduction of a new strategy requests a study of feasibility. Therefore, the steering committee, represented by the Parasitology–Mycology department, conducted a pilot survey in four pharmacies with the aim of assessing the acceptability of RDTs use in pharmacies in Gabon.


2. material and methods  

2.1 Study design

 A cross-sectional analytical study was conducted from January to August 2022 in the Estuaire province of Gabon where 900.000 of inhabitants live ( World Population Review, 2025).

2.2 Study area and selected pharmacies

The study was conducted in four (4) pharmacies in Libreville the capital city of Gabon in the Estuaire province. It was Grande Pharmacie Des Forestiers, Pharmacie Jeanne et Léo, Pharmacie Des Facultés, and Pharmacie les Marguerites, in collaboration with the Department of Parasitology-Mycology-Tropical Medicine at the Université des Sciences de la Santé, Owendo, Gabon. Gabon is a country located in Central Africa, bordered by Cameroon to the north, Congo-Brazzaville to the east, Equatorial Guinea to the north-west and the Atlantic Ocean to the west. The country covers an area of 267,667 km2, with dense equatorial forest covering nearly 85% of its surface area. The average annual temperature is 29.6°C, with relative humidity exceeding 80% throughout the year. The climate is hot and humid, with rainfall ranging from 1,500 mm to 3,000 mm (RGPL, 2013). The urbanisation rate in Gabon is 80% (World Bank, 2025). Gabon is administratively divided into nine provinces, 59% of Gabon's population lives in the cities of Libreville and Port-Gentil (the country's economic capital in the province of Ogooué Maritime) (World Bank, 2025).   The search for better living conditions and the fact that the Estuaire province has all the best healthcare facilities explains these facts. In this country, malaria is hyperendemic and its transmission is perennial with slight seasonal fluctuations. P. falciparum is the predominant species over 90%, followed by P. malariae, P. ovale, and mixed infections. The main vectors of malaria found in Gabon are An. gambiae and An. Funestus (Kouna et al., 2024). To combat malaria in the country, the test and treat approach recommended by the WHO is crucial, and the involvement of pharmacies, due to their proximity and ease of access to the population, is an added value. The Estuaire province had around 80 pharmacies. For the present study, 35 of these were initially recommended by the National Malaria Control Programme (NMCP), divided between the communes of Libreville, Akanda and Owendo, which account for most of the province's pharmacies and population. To conduct this study, emphasis was placed on pharmacies that could implement mRDTs in their daily practice and that had staff who had previously received training in the use of mRDTs. Finally, after obtaining the agreement of the national ethics committee, only 4 pharmacies agreed to participate in this pilot study and provided necessary resources to guarantee the completion of the study, in particular a room in the pharmacy reserved for samples collection from patients in complete confidentiality and a substantial stock of kits for the performance of the mRDTs.
La Grande Pharmacie des Forestiers is located in Libreville. This pharmacy carries out several activities, including the dispensing of medicines to customers, the retail sale of parapharmaceutical products and the supply of products to other pharmacies. It is the largest pharmacy in Gabon. The introduction of mRDTs for malaria diagnosis began in 2017 in this pharmacy. Only pharmacists, doctors, nurses and pharmacy sale assistants occupying positions reserved for receiving patients without a prescription were authorized to perform mRDTs.
La Pharmacie des Facultés, located in Libreville, offers a wide range of services, including personalized advice on parapharmacy (hair care, orthopaedics, infant nutrition, etc.) and specialises in phytotherapy. The introduction of mTDRs for malaria diagnosis was carried out in 2016. Only pharmacists, nurses and the midwife had the right to carry out mRDTs, although all staff had received training.
The Pharmacy Jeanne et Léo, Located in Owendo, at 17 Kms from Libreville, offers numerous services such as personalized advice on parapharmacy (slimming, hair care, perfumes, aromatherapy, phytotherapy, infant nutrition and baby accessories) and dietetics. The biological diagnosis of malaria was introduced in 2017. Only the pharmacist, the pharmacy assistants and two pharmacy sales assistants were allowed to perform mRDTs.
The Pharmacy les Marguerites,is located in Libreville, it is opened 7 days a week and 24 hours a day. The mRDTs for malaria diagnosis were introduced in 2018. On a daily basis or as required, each pharmacy sales assistant can perform an RDT.

2.3 Study population

It was composed, of pharmacy staff and of symptomatic clients coming to the pharmacy for advice, either alone or accompanied by a parent or guardian. Pharmacy staff trained were recruited. Clients with an axillary temperature greater than 37.5°C or a history of fever for at least 48 hours were also approched. Verbal consent for pharmacy staff and written consent for clients, after explaining the objectives of the study and the expected results, was requested from participants. Pharmacy staff who refused to complete the data collection form and clients who did not give their consent or clients with fever whose cause was already known were not included in the study. In Gabon, several health-related professions can be part of a pharmacy team, namely assistant pharmacist, physician, nurse, midwife, intern pharmacist, pharmacy technician, pharmacy sale assistants, and senior medical biologist (SMB).

2.4 Data collection

Data collection was initially carried out among pharmacy staff. The start of the study in each pharmacy was communicated in advance, so that healthcare workers who agreed to participate in the study were interviewed. They were required to complete the data collection form. The written consent was obtained from each participant. Once the consent form had been signed, the client's information was recorded and the test was carried out. In each pharmacy, two forms were used to collect data: for healthcare workers in each pharmacy, and for each febrile client. Informations collected from pharmacy staff were qualification, experience with mRDTs, acceptance of mRDTs, and opinion on clients paying for mRDTs, advantages and disadvantages of mRDTs, the impact of negative mRDT results on the staff and the influence on their decision to test a client. From clients or caregivers we collected sociodemographic data (age, gender, residential areas) level of education, symptoms, awareness on mRDTs and perceived benefits.  

2.5 Performing mRDTs 

For our study, the MALARIA SD Bioline Ag Pf/Pan test was used. This immunochromatographic test allows the simultaneous detection of HRP2 glycoprotein and pLDH enzyme. P. falciparum, P. vivax, P. malariae, and P. ovale are recognized by this test. The MALARIA SD Bioline Ag Pf/Pan test was selected from among those proposed by the MNCP because of its performance (Ditombi et al., 2020). It was evaluated at the Department of Parasitology-Mycology-Tropical Medicine at the Université des Sciences de la Santé, in Gabon (Ditombi et al., 2020). 
The patient was placed on a chair in a dedicated mRDT room in the pharmacy. After disinfecting one of the client's fingers with an alcohol swab, a prick was made with the contact activated lancet. A drop of blood (5µl) was taken using the pipette and placed in the dedicated well on the mRDT cassette. Next, 4 drops of diluent were added in the well. After 15 minutes, the results were obtained and interpreted on the basis of the position and number of pink bars that appeared on the mRDT nitrocellulose membrane, according to the manufacturer’s recommendations. 
A result was negative when only a colored band "C" appears on the nitrocellulose membrane of the mRDT.
A result was positive when the following appeared:
     Two coloured bands
-    on the ‘’P.f ’’ line and the ‘C’ control line of the mRDT: this is a positive result indicating infection with P. falciparum.
-    on the ‘’Pan’’ line and the ‘’C’’ control line of the mRDT: this is a positive result indicating plasmodial infection.
     Three coloured bands
-On the ‘‘P.f ’’ line, the “Pan” line and the ‘’C’’ control line of the mRDT; this is a positive result indicating infection with P. falciparum or a mixed infection involving P. falciparum and another species, such as P. vivax, P. malariae or P. ovale.
A result was considered invalid when the ‘C’ control line was absent on the mRDT.

2.6 Statistical analysis

The data collected were entered into an Excel spreadsheet. They were analysed using Startview 5.0 software. The variables used were presented as frequencies and percentages to describe their distribution. Subsequently, the association between presenting common clinical signs of malaria and being offered an mRDT in a pharmacy was evaluated using the chi-square (ꭕ2) or Fisher's exact test, depending on the sample size. The threshold for statistical significance was set at p < 0.05 and was considered significant.

3. results 

A total of 270 individuals were interviewed, of whom 70 were workers in a pharmacy and 200 were clients.

3.1 General characteristics of the study population

In total, 20% of workers were educated up to university level, and more than two-thirds (67.2%) were sales staff (Table 1). Among the 200 clients, 57.5% were caregivers of children. Among clients, the sex ratio was 0.8. Less than 20% (n = 22) lived in a rural area, and 67% were educated (Table 1). The main reported symptoms were headache (n = 158) and fever (n = 145) (Figure 1).

Table 1: Study population characteristics

	Variables
	Number (n)
	Frequency(%)

	Pharmacy’s staff by

	Categories (n=70)

	Nurse 
	9
	12.8

	Physician  
	1
	1.4

	Pharmacist  
	6
	8.7

	Pharmacy technician
	1
	1.4

	Midwife 
	2
	2.8

	Intern pharmacist 
	3
	4.3

	SMBa
	1
	1.4

	Pharmacy sales assistants 
	47
	67.2

	Clients (n= 200)

	Age

	<5 years
	34
	17.0

	5-10 years
	37
	18.5

	11-17 years
	14
	7.0

	>17 years 
	115
	57.5

	Sex 
	
	

	Male
	91
	45.5

	Female
	109
	54.5

	Residential areas
	
	

	Semi-urban
	115
	57.5

	Urban
	63
	31.5


a Senior Medical Biologist



Figure 1: Frequency of symptoms reported by clients to the pharmacy’s staff

3.2 Acceptability of mRDTs

Pharmacy staff

Among the workers interviewed, 95.4% reported that they used RDTs for less than 3 years. Almost all the staff reported that it would be useful to introduce mRDTs into daily practice in pharmacies (Table 2). Two-thirds of the workers stated that identifying the Plasmodium species was an advantage. However, one-third (32.9%) reported the possibility of false-positive results related to mRDTs. More than three-quarters of pharmacy employees (81.5%, n = 57/70) reported antimalarial medication of the customer in the case of negative results. Moreover, 14.3% of them sold antimalarial drugs upon a customer request, even if the result was negative (Table 2).

Clients

Fifty per cent of clients had been informed about RDTs before their interview, but only 5.5% benefited from this device in a pharmacy. More than a quarter reported that mRDTs confirmed a malaria diagnosis. Almost two-thirds (n = 131) of the customers indicated that mRDTs contribute to a quickly diagnosis of malaria, and fewer than 20% regarded the pain of blood collection as an inconvenience for test use (Table 2). All patients reported that it would be useful to benefit from the test. However, nearly 2 in 10 patients requested an antimalarial drug in the case of a negative result. Almost all customers (>90%) stated that they would be willing to pay for mRDT. Half of the clients who sought care during the study were infected, and 2.1% were infected with non-falciparum species. 
mRDT was more frequently performed in clients who had a fever ( 97.2%) (p < 0.001). There was a relationship between the presence of symptoms (headache, muscle and joint pains, and nasal congestion) and having a malaria test (p < 0.001). Additionally, pharmacy staff declare not taking the customer's age into account when advising them about a malaria test.

Table 2: Acceptability of mRDTs

	Variable
	Number (n)
	Frequency (%)

	Pharmacy’s staff (n=70)

	mRDTs acceptance

	Agree
	66
	94.3

	Disagree
	4
	5.7

	Advantages

	Confirmation of infection
	44
	62.8

	Speed of test execution
	26
	37.2

	Disadvantages

	False positive results
	23
	32.9

	None
	47
	67.1

	Patient’s ability to pay

	Favourable opinion
	68
	97.1

	Negative opinion
	2
	2.9

	Experience
	
	

	Less than 1 year
	28
	43.1

	1 to 3 years
	34
	52.3

	More than 3 years
	3
	4.6

	Clients (n=200)

	Knowledge

	Yes 
	100
	50

	No 
	100
	50

	mRDTs performed in the past

	Yes 
	11
	5.5

	No 
	189
	94.5

	Benefits perceived

	Diagnosis confirmation  
	52
	26.0

	Avoid misuse of ACTs
	14
	7.0

	Rapid
	131
	65.5

	Usefulness of the mRDTs
	200
	100

	No opinion
	3
	1.5

	Disadvantages perceived

	None 
	148
	74.0

	Cost
	15
	7.5

	Reliability
	1
	0.5

	Pain of the sting
	35
	17.5

	Blood view
	1
	0.5

	Attitude to a negative test

	Request for AMb
	15
	17.5

	No request for AM
	185
	92.5

	mRDTs resultats (N=200)
	
	

	Positive                                       
	98
	49.0

	P. falciparum
	96
	97.9

	No falciparum (Pan)
	2
	2.1

	Negative
	102
	51.0


b Antimalarial

4. DISCUSSION
In Gabon, selfmedication with antimalarial drugs is frequent, near 30% of febrile patients consulting at hospital and concern children and adults (Mawili-Mboumba et al., 2025; Moutombi Ditombi et al., 2022; Moussavou-Mabicka, submitted). The introduction of mRDTs in pharmacies across the country will therefore help to distinguish malaria from other diseases, to improve patient referral to health facilities and promote the rational use of antimalarial drugs (Nsengimana et al., 2023; Visser et al., 2017). 
In this study, more than 90% of pharmacy workers had been using mRDTs for malaria diagnosis before the study, which differs from most African countries which have implemented mRDTs in pharmacies (Visser et al., 2017). Indeed, the staff at these pharmacies come from various disciplines within the healthcare sector, such as medicine, nursing and medical biology. They represent a significant source of knowledge and skills for understanding the usefulness of mRDTs in pharmacies and administering them correctly to clients. In fact, studies have reported that the higher is the education level of the study population, the greater the understanding and adherence to mRDTs among participants, as found in the 
 present study, (Ezennia et al., 2017; Hansen et al., 2013; Na’uzo et al., 2020). 
Over 90% of pharmacy workers and patients believed that the daily use of mRDTs in pharmacies would be useful. This finding aligns with the majority of studies conducted on the acceptability of mRDTs in pharmacies (Chandler et al., 2011; Ezennia et al., 2017; Laktabai et al., 2020; Nsengimana et al., 2023; Shelus et al., 2022). However, the involvement of the participants in this study could also be due to the experience of the well-trained health personnel on the use of mRDTs and raising awareness of the usefulness of mRDTs just before the start of the study.
As observed by several authors, the results obtained in less than 20 minutes represent one of the most appreciated advantage of these tools by both pharmacy workers and patients (Omale, 2024; Shelus et al., 2022). More than 90% of patients agreed that the test should be paid for. Indeed it has been reported that patients are willing to pay for an mRDT in a pharmacy (Ezennia et al., 2017; Uzochukwu et al., 2010). However, some reported that patients perceived mRDTs as an additional cost on top of the antimalarial drugs one and constituts a barrier to the acceptance of mRDTs (Chandler et al., 2011; Cohen, Fink, et al., 2015; Hansen et al., 2013; Shelus et al., 2022). Nevertheless, mRDTs may be provided free of charge to patients or subsidised, with recommendations that the test be free, subsidised, or sold as part of a package with malaria treatment as reported elsewhere (Cohen, Dupas, et al., 2015; Hansen et al., 2013; Laktabai et al., 2020; Uzochukwu et al., 2010; Visser et al., 2017). This contrasts with the present study, where the malaria test was paid, only 5.5% of clients had previously undergone an mRDT, while 50% had heard of it. In a study conducted in Rwanda, over 90% of pharmacists said they were in favour of using mRDTs in community pharmacies, but only 27% of them had these tests in stock (Nsengimana et al., 2023). The high proportion of pharmacy staff and customers who agree with mRDTs, relative to those who use them regularly, could be explained by the fact that malaria testing was not mandatory in pharmacies prior to the WHO recommendations to test and treat malaria. The results of this study reported that fever, muscle and joint pains influenced pharmacy workers' decisions to test customers for malaria. This approach could be justified by its alignment with the common signs of malaria; although these signs are shared by various similar illness (Rao et al., 2019). This approach should not be encouraged, as it could delay an appropriate diagnosis as well as an adequate treatment.
Among the disadvantages that limited patients’ willingness to undergo mRDTs in pharmacies was the fear of pain associated with the needle used to collect the blood sample. This concern was also highlighted in a study recently conducted in Nigeria (Omale, 2024). Cultural factors could also explain patients’ reluctance (Mukanga et al., 2010). In Africa, there is much controversy surrounding blood sampling. In studies conducted in Tanzania, Uganda and Gambia, patients believed that their blood would be used to test for other infectious diseases without their knowledge (Fairhead et al., 2006; Mukanga et al., 2010; Williams et al., 2008).
With regard to pharmacy workers, the most experienced among them suggested the possibility of obtaining false-positive results as a reason that could undermine their confidence in the use of mRDTs in pharmacies. Indeed, the persistence of the Plasmodium falciparum HRP2 proteins on which the detection principle of most mRDT kits is based, several weeks after the initiation of correctly administered treatment, explains the possibility of false positives (Dalrymple et al., 2018). Therefore, it is essential to ask patients detailed questions about any antimalarial intake prior the consultation before interpreting the results of their mRDT in a pharmacy and, depending on the situation, recommend another method of diagnosing malaria to the client, such as a mRDT based on lactate deshydrogenase (pLDH) detection. In the majority of mRDTs carried out, pharmacy staff warned the patient that the antimalarial would not be dispensed in the event of a negative test result. Nevertheless, in this study 2 out of 10 patients requested an antimalarial despite a negative test result. This unnecessary demand has been reported in other studies (Omale, 2024). Patients justified their request by the fact that antimalarials had been made available to them, and because they felt they had malaria, or because they felt a well‑being after antimalarial intake (Omale, 2024; Shelus et al., 2022). Faced with the above, there is therefore a need to educate populations in order to improve their behavior.
Unfortunately, the study reported that, in their routine practice, almost 20% of pharmacy workers sold antimalarials to patients who tested negative for malaria. This result is higher than the 3% found in Ghana (Ansah et al., 2015). Furthermore, these high proportions antimalarial prescriptions to patients who had a negative mRDT test by healthcare workers have also been reported, exceeding 70%.(Akinyode et al., 2018; Nigeria Demographic And Health Survey, 2019; Salomão et al., 2015). The reasons given by pharmacy staff included the pressure exerted by patients, lack of confidence in mRDTs by patients or workers and the lack of other diagnostic tools to identify other infectious causes of fever (Ezennia et al., 2017; Shelus et al., 2022). The above therefore reveals a lack of training among pharmacy staff for the correct management of malaria and respect for the test result. These gaps can lead to misdiagnosis and inappropriate treatment for the illness to which the patient is subject. Several studies have reported that prolonged training of pharmacy workers and supervision of their practice with mRDTs improved adherence to mRDT results (Ansah et al., 2015; Awor et al., 2015; Mbonye et al., 2015; Nsengimana et al., 2023; Shelus et al., 2022).
In the present study, mRDT detected Plasmodium infection in almost half of the patients, two of whom had non-falciparum malaria, which highlights the importance of this test and its availability in pharmacies.

5. Conclusion
The results of this pilot study reported overall acceptance of the implementation of mRDTs in pharmacies in the Estuaire Province by pharmacy staff and their clients. The importance of diagnosing any suspected cases of malaria was understood by the majority of participants, and the ease of performing the test was appreciated by all. However, doubts about the results arose based on knowledge of possible false positives and negative tests in clients presenting with common symptoms of malaria. These doubts constituted an obstacle to the participants' full acceptance of the use of mRDTs. However, in-depth training on how mRDTs work and raising participants' awareness of the procedure to follow when a rapid malaria test is negative should improve acceptance of the test result.


Ethical approval and Consent 

All study participants gave verbal or written consent (verbal for pharmacy workers and written for clients) before the questionnaires were administered, and no financial compensation that could influence the participants' decision was given for participating in the study. The protocol was submitted to the local ethics committee for approval by the Direction Générale de la Santé. To ensure confidentiality, no patient surnames or first names were entered into the databases. The interviews were conducted under conditions that respected the confidentiality of the responses. The data collected was treated confidentially, and it was not possible to refer to any participant during the analysis.
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