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Abstract

The World Health Organization recommends all suspected malaria cases be confirmed with

a parasitological test, typically a rapid diagnostic test (RDT), prior to treatment. Despite rec-

ommendations, many fevers presenting at private drug shops are treated presumptively as

malaria without diagnostic testing. The purpose of this qualitative study was to describe

community perceptions of RDTs and explore ways to improve malaria case management at

drug shops in Bugoye, western Uganda. A total of 63 in-depth interviews were conducted

between September and December 2021 with 24 drug shop clients, 19 drug shop vendors,

12 community health workers, and 8 health and community officials. Data was analyzed

using thematic content analysis and narrative techniques. While drug shop clients valued

RDTs, the cost of the test limited their use. Further, mistrust in negative results and fear

about treatment options for conditions other than malaria led to nonadherence to negative

RDTs. Improvement with antimalarials after a negative RDT, or no RDT at all, was seen as

proof an individual had malaria, reinforcing the acceptability of liberal antimalarial use. Drug

shop vendors were knowledgeable about malaria case management but financially con-

flicted between recommending best practices and losing business. While clients viewed

drug shop vendors as trusted health professionals, health officials distrusted them as busi-

ness owners focused on maximizing profits. Study results suggest public-private partner-

ships that recognize the essential role of drug shops, better incorporate them into the

healthcare system, and leverage the high levels of community trust in vendors, could pro-

vide greater opportunities for oversight and training to improve private-sector malaria case

management. Interventions that address financial barriers to RDT use, emphasize the
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financial benefits of malaria testing, increase vendor knowledge about illnesses confused

with malaria, and improve the quality of vendor-client counseling could increase RDT uptake

and improve adherence to RDT results.

Introduction

Malaria is a persistent public health threat to nearly half of the world’s population [1]. Globally,

there were an estimated 241 million malaria cases and 627,000 deaths attributed to malaria in

2020, the majority in children under 5 years of age in sub-Saharan Africa [2]. Uganda is ranked

third in the world for total number of malaria cases [2], where Plasmodium falciparum malaria

is the leading cause of morbidity and mortality among all ages [3]. While malaria prevalence

had been steadily declining as a result of preventive measures, such as insecticide-treated bed

nets, annual malaria cases in Uganda increased from 11.6 to 13.0 million between 2019 and

2020 [2], likely due to COVID-19-related disruptions in malaria prevention and treatment ser-

vices [4]. The high prevalence of malaria in Uganda places a substantial burden on the health

system [1], and has a negative socio-economic impact, with households spending a consider-

able proportion of their income on malaria prevention and treatment [3].

Private drug shops in Uganda are commonly the first point of care for fever and an impor-

tant source of essential medications such as antimalarials [5, 6]. Despite their popularity, many

drug shops are unlicensed or operated by vendors who lack the qualifications required by the

National Drug Authority [7–9]. Drug shop vendors do not always have formal training in

malaria case management [10] or provide treatment in accordance with national guidelines [5,

7, 9–12]. Perhaps most critically, not all clients receiving antimalarials from drug shops have a

confirmed malaria diagnosis. While vendors rely on presumptive treatment of fevers as

malaria [13], the nonspecific symptoms of malaria, such as fever, headache, and myalgia, make

clinical diagnosis difficult [14]. Presumptive treatment contributes to overtreatment for

malaria, which drives parasite resistance, wastes limited resources, and could lead to delays in

the diagnosis and treatment for other potentially serious infections [14–17].

Malaria rapid diagnostic test (RDT) availability in drug shops offers a tool for the timely

and accurate diagnosis of malaria, by detecting the presence of specific malaria antigens from

a capillary (i.e., finger-prick) blood sample. RDTs quickly diagnose malaria in settings where

high-quality laboratory services are not routinely available, and can reduce antimalarial over-

prescriptions [18, 19]. Both the World Health Organization and the Ministry of Health of

Uganda promote “test and treat” guidelines, which recommend all suspected malaria cases be

confirmed with a diagnostic test prior to treatment [3, 20]. While RDT use in public facilities

in Uganda is high, with an estimated diagnostic testing coverage of 84% [1], RDTs remain

underused in the private sector. Previous studies found only 10 to 30% of clients treated for

malaria at drug shops received an RDT [11–13]. Even when RDTs are used at the drug shop,

clients often purchase antimalarials despite a negative result [13].

Several programs in Uganda have increased the use of RDTs at drug shops, and improved

the quality of malaria case management more generally, through vendor trainings, commu-

nity-level demand generation activities, provision of free or subsidized RDTs, and peer super-

vision [21–26]. While most studies were pilot interventions focused on RDT introduction [21–

24], these diagnostic tests are now commonly stocked at drug shops [27]. More research on

strategies to improve testing of suspected malaria cases prior to treatment is needed in a con-

text where RDTs are readily available but infrequently used.

Understanding the root causes of low RDT use and subsequent malaria overtreatment is

needed to develop effective responses. Qualitative research in Uganda suggests that while
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community members are generally supportive of RDTs, use is limited by financial barriers,

low perceived need for diagnosis, and negative perceptions about the credibility of RDTs and

vendors [28–30]. Perspectives of key stakeholders, such as vendors, health officials, and health

workers, are also needed to ensure recommendations are feasible and comprehensive. For

example, while officials may be concerned about intervening with unlicensed drug shops, ven-

dors have a vested interest in their own financial security. The early involvement of stakehold-

ers may increase their buy-in to future interventions, helping to ensure program success and

sustainability [31, 32].

The purpose of this cross-sectional qualitative study was to describe community percep-

tions of RDTs and explore ways to improve malaria case management at drug shops in Bugoye,

western Uganda. In-depth interviews were conducted with drug shop clients, drug shop ven-

dors, community health workers, and health and community officials. This paper provides

intervention recommendations based on an understanding of the root causes of overtreatment

for malaria in this setting, and the diverse perceptions of key stakeholders.

Methods

Study setting

Bugoye is a rural sub-county located in Kasese district in western Uganda with a population of

approximately 42,000 residents. More than 80% of households rely on subsistence farming for

their livelihood [33]. The tropical climate allows for year-round malaria transmission inter-

spersed with semi-annual transmission peaks after the rainy seasons (March to May and Sep-

tember to November) [34]. In the public sector, free health care services are available from six

level II health centers staffed by nurses and midwives, and two level III health centers staffed

by clinical officers. However, approximately 22% of households are 5 km or further from the

nearest health center, often through steep, hillside terrain [33]. In villages, community health

workers, known as Village Health Team members (VHTs), treat uncomplicated pneumonia,

diarrhea, and malaria in children under five. Given the remote nature of many of the commu-

nities in Bugoye, private drug shops play a large role in the distribution of antimalarials [27].

Malaria case management at drug shops in Bugoye

Forty-six drug shops were operating in Bugoye in 2021, and all participated in a related quanti-

tative study at the same site which documented malaria diagnostic and treatment practices,

and informed the sampling strategy and qualitative themes for the current study [35]. Most

drug shops were unlicensed (96%), and many vendors were trained as nursing assistants

(70%), which does not meet the necessary qualifications to operate a drug shop in Uganda.

Nearly all drug shops sold RDTs (98%) at a median price of 2000 Ugandan Shillings (approxi-

mately $0.57). Despite widespread availability, there was low use of RDTs at drug shops. Most

clients (60%) were not aware of their malaria status at the drug shop while purchasing medica-

tions. Additionally, there was low adherence to negative RDT results. More than one-third of

clients who tested negative still purchased antimalarials (36%). Many clients who purchased an

antimalarial without an RDT subsequently tested negative for malaria (65%). Family members

often sought treatment for someone who was sick at home and therefore unable to be tested.

Sample & recruitment

Individuals were eligible to participate in the study if they were 18 years or older, spoke the

local language of Ihukonzo or English, and met one of the following criteria: (1) client of a

drug shop in Bugoye with suspected malaria in the two weeks prior; (2) own/work at drug
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shop in Bugoye for at least 2 years; (3) VHT in Bugoye for at least 2 years; or (4) health or com-

munity official with a professional stake in interventions to improve malaria case management

at drug shops. Target sample sizes were based on qualitative methods research that found satu-

ration occurs between six and twelve interviews within a homogenous sample [36]. We aimed

to interview six individuals from each stratum within participant categories.

Drug shop clients were recruited from a purposive sample of drug shops to achieve geo-

graphic diversity between remote villages and trading centers, defined by the presence of a

weekly market day. Vendors received a paper form to record the names and contact informa-

tion of clients who purchased an antimalarial from their shop and were willing to be contacted

by the study team for an interview. Clients were stratified based on sex and whether an RDT

was purchased at the drug shop. Drug shop vendors were recruited to represent four groups

with varying levels of RDT use: vendors at shops that did not sell RDTs, vendors at shops with

low RDT sales (less than 20% of clients with suspected malaria bought an RDT), vendors at

shops with medium RDT sales (20–40% of clients), and vendors at shops with high RDT sales

(greater than 40% of clients). Vendors were purposively selected to achieve geographic varia-

tion within the sample. VHTs were randomly selected from a list of all 174 VHTs in Bugoye

and stratified by sex. Health and community officials were individually selected based on study

team discussions about individuals at the sub-county and district level with a stake in the

design of future interventions to improve malaria case management at drug shops in Bugoye.

The study team called identified individuals to briefly describe the study, confirm interest and

eligibility, and schedule an interview.

Data collection

A total of 63 interviews were conducted between September and December 2021 with 24 drug

shop clients, 19 drug shop vendors, 12 VHTs, and 8 health and community officials (Table 1).

Clients and vendors were evenly sampled from drug shops in one of the three major trading

centers in the sub-county, and drug shops from more remote villages. Interviews were

Table 1. Description of study participants (n = 63).

Participant category Category sample size Strata n

Drug shop clients 24 Men who purchased an RDT 7

Men who did not purchase an RDT 6

Women who purchased an RDT 6

Women who did not purchase an RDT 5

Drug shop vendors� 19 Shop with no RDT sales 1

Shop with low RDT sales 6

Shop with medium RDT sales 6

Shop with high RDT sales 6

Village Health Team members 12 Men 6

Women 6

Health and community officials 8 Sub-county level 3

District-level 5

�Previous study results [35] were used to determine cut-points for RDT sales. There was only one drug shop in the

sub-county that did not sell RDTs. Drug shops were defined as having low RDT sales if less than 20% of clients with

suspected malaria) bought an RDT. At drug shops with medium RDT sales, 20–40% of clients with suspected malaria

bought an RDT. At drug shops with high RDT sales, greater than 40% of clients with suspected malaria bought an

RDT.

https://doi.org/10.1371/journal.pgph.0001235.t001
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conducted in Ihukonzo or English. Local interviewers were from the region, had experience

conducting research with low-literate participants, and received training on study procedures,

qualitative research best practices, and research ethics. All interviews took place at a conve-

nient time and private location of the participant’s choice, lasted approximately one hour, and

were recorded and transcribed in English.

Interviews were conducted using semi-structured in-depth interview guides that included

open-ended questions and suggested probes (S1 Appendix); however, interviewers had the

flexibility to explore themes that arose naturally during the conversation. Guides were

informed by theoretical constructs from the Behavioral Model of Health Services Use [37] and

Diffusion of Innovations [38, 39], and factors known to influence client and vendor perspec-

tives on RDTs from the literature.

Interviews with all participant categories explored perceptions of malaria, drug shops, and

RDTs, and interviews with vendors, VHTs, and officials asked about suggestions for interven-

tions (Table 2). A one-page summary of drug shop practices in Bugoye was shared with officials

during the interview to gauge their reactions and guide the discussion (S2 Appendix). Interac-

tions between clients and vendors at the drug shop was a focus of interviews with both clients

and vendors. Client interviews also explored decision-making around RDT and medication

purchases at the drug shop; previous experiences with diagnosis and treatment of malaria; and

trusted sources of health information. Interviews with drug shop vendors included history of

RDT use at the drug shop, and training and sources of information on RDTs.

Analysis

Qualitative thematic content analysis techniques were used to analyze the data, following an

iterative process of reading, coding, data display, and reduction. Debrief forms were completed

Table 2. Themes covered in qualitative interviews, by participant category.

Participant category Themes

Drug shop clients Perceptions of malaria and RDTs

Illness history

Decision to go to the drug shop

Interactions with the drug shop vendor

RDT and medication purchases at the drug shop

Previous experiences with diagnosis and treatment of malaria

Trusted sources of health information

Drug shop vendors History of RDT use at the drug shop

Training and information on RDTs

Perceptions of RDTs

Interactions with drug shop clients

Use of RDTs at drug shops

Adherence to RDT results at drug shops

Perceptions of proposed intervention options

Village Health Team members Perceptions of malaria

Perceptions of RDTs

Interactions with patients

Perceptions of proposed intervention options

Health and community officials Health challenges in the community

Current regulation of drug shops

Review and reactions to drug shop practices

Perceptions of proposed intervention options

https://doi.org/10.1371/journal.pgph.0001235.t002
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after each interview to capture key themes (S3 Appendix). Review of debrief forms and inter-

view transcripts and team discussions during fieldwork were used to refine in-depth interview

guides to ensure that a range of perspectives were being captured and to confirm saturation

had been reached within each category of interview participants. A codebook was developed

for retrieving text related to interview questions and emerging themes (S4 Appendix).

MAXQDA 2020 (VERBI Software) was used to code interview transcripts. Primary coding

reports were extracted and further analyzed. Memos were developed to summarize findings

within each broad theme and compare groups within each category of participants. To supple-

ment thematic analysis, narrative summaries at the participant-level were written by extracting

key storylines from client transcripts to describe individual experiences with malaria illness

and seeking care [40]. References to verbatim text support interpretation of thematic relation-

ships and provide additional explanation to patterns observed. Illustrative quotes included in

this paper contain sex, participant category, and stratum for context.

Ethical considerations

This study was approved by the University of North Carolina Office of Human Research Ethics

(20–3019), the Mbarara University of Science and Technology Research Ethics Committee

(MUST-2021-55), and the Uganda National Council for Science and Technology. All partici-

pants provided written informed consent. As a token of appreciation for their participation in

the study, health and community officials received a small monetary incentive of $7 (sub-

county level) or $11 (district-level). Clients, vendors, and VHTs received soap and sugar, val-

ued at approximately $1.35.

Results

We first characterize participants’ perceptions of the role of drug shops in their communities.

Next, we describe perceptions of RDTs, specifically whether they are viewed as a necessary

component of malaria care and the results are trusted. Then, we explore RDT use, adherence

to test results, and reactions to practices not in accordance with national guidelines. Finally,

we discuss participants’ recommendations for the best ways to intervene and improve malaria

case management at drug shops.

Role of drug shops

Most drug shop clients came to the drug shop as their initial point of care for fever, while four

had previously been to a health center and then sought additional medications or testing at a

drug shop. Clients frequently used drug shops rather than a public health facility because they

needed treatment when public health centers were closed. If symptoms began or worsened in

the evening or over the weekend, even clients who preferred health centers bought medication

from a drug shop because it was the only outpatient option available at those times for individ-

uals over the age of five. Other clients expressed a preference for drug shops. They described

how government health centers often have long wait times and medication stockouts, are

located far away and require money for transport, and are unable to provide the same level of

personalized customer service as drug shops.

At the public facility, there is always a long line. You sweat and suffer, and after you have
been diagnosed, the nurses will tell you they don’t have the medicines to give you. When you
have some money, it is better you buy medicines from the drug shop. (Female client, no RDT)
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The frustration this client expressed was a common sentiment. Many viewed it as a waste of

time to go to the health center if you would end up being referred to a drug shop to purchase

out-of-stock medications.

Given the number of drug shops, clients have a choice about where to seek treatment, and

expressed strong preferences for particular shops and vendors. Proximity of the drug shop and

vendor characteristics, such as being friendly and polite, were important considerations when

selecting a drug shop. Clients viewed vendors as trusted and educated members of the

community.

I have belief in that drug shop attendant because whenever I buy medication from him, I get
cured, and he is a good friend of mine. There are other drug shops around, but I feel like they
cannot treat my illnesses. (Male client, no RDT)

In addition to vendors’ characteristics, as demonstrated in this quote, many clients always

went to the same shop because they had a history of receiving medications there and recover-

ing, and as a result they developed a high level of confidence in the vendor.

In contrast to client perceptions, health officials and VHTs raised many concerns about

drug shops and vendors. Most officials and a few VHTs recognized drug shop vendors primar-

ily as business owners rather than health professionals, and they attributed poor practices at

drug shops to the goal of private businesses to maximize profits. “These are traders. Traders are
more inclined on profits. They’re not bothered whether they’re doing it the right way or the wrong
way” (Health official, sub-county level). Despite these concerns, health officials and VHTs gen-

erally recognized the important role drug shops play in supplying essential medications, treat-

ing illnesses at the community-level, and addressing health challenges such as malaria, but

emphasized that vendors must be qualified.

Perceptions of rapid diagnostic tests (RDTs)

Drug shop vendors and VHTs had overwhelmingly favorable opinions of RDTs. As expressed

in the quote below, they appreciated that RDTs eliminate the guesswork associated with symp-

tomatic malaria diagnoses and allow them to distinguish between malaria and other causes of

fever.

When you use an RDT and it reads positive, you are capable of treating the patient and they
quickly respond. If it reads negative, you see what other ways to treat the patient depending
on the symptoms. . .When you diagnose clinically, you will always have doubt about every-
thing. You even start wondering if it’s typhoid or malaria or something else. (Male vendor,

high RDT use)

By quickly providing information to direct treatment decisions, RDTs allow vendors to

treat malaria with confidence so clients recover faster. Vendors reported RDTs were easy to

use with only minor challenges–such as collecting blood from fearful children or having to

repeat RDTs with invalid results. A few vendors indicated that stocking RDTs was also finan-

cially advantageous as they profited from RDT sales. One vendor believed RDTs had garnered

him respect, which ultimately improved his business, “A client simply says, ‘I am going to that
man’s drug shop, he always first tests you before giving you medication.’ It has helped me to get
big market” (Male vendor, low RDT use).

Drug shop clients also had positive opinions about RDTs, and most thought RDTs were

necessary to identify the cause of symptoms. Only two clients felt that RDTs were not needed,

believing you can tell whether you have malaria based on symptoms alone. As reflected in the
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quotes below, clients expressed positive views regardless of whether they had recently pur-

chased an RDT at the drug shop.

I feel it is good to use an RDT because if you are sick, you will know that you have malaria, so
you will be able to buy drugs for malaria. And this will help you to recover in time, because
you are taking the medicine for the disease [you have]. (Female client, RDT)

These [RDTs] help us to know what we are suffering from. If we don’t have them, then we
can’t be able to know how sick we are, and what we are suffering from. (Male client, no RDT)

Despite mostly positive perceptions of RDTs, vendors and clients did not always have full

confidence in results, especially if they were negative. The primary complaint about RDTs

among both vendors and clients was the expectation of false negatives if the disease was in its

early stages, if someone had taken antimalarials prior to testing, or if the malaria type was

something other than P. falciparum. These beliefs contributed to concerns about RDT accu-

racy more generally, as reflected below.

Sometimes the RDT fails to detect malaria even when a person is sick. However, on the other
hand, an RDT is a good test because it does show true results in most times. (Male client,

RDT)

RDTs do not tell lies. If it tells you negative then it is negative, if it says positive then it is posi-
tive. But now again sometimes a person may come, and they describe to you the signs and
symptoms of malaria, but when you use an RDT, it shows you that the person is negative.
And so there I keep asking myself what could have happened? (Female vendor, low RDT use)

These quotes show how even vendors and clients who said they believe RDTs are accurate

sometimes question their accuracy when someone with all the signs and symptoms of malaria

tests negative.

Use of RDTs

Among the thirteen clients who purchased RDTs, four made the decision to be tested on their

own, before coming to the drug shop. However, most agreed to be tested based on the vendor’s

recommendation. These clients purchased an RDT after the vendor suggested it, indicating

the importance of client-vendor discussion about malaria testing.

The drug shop vendor did suggest that I get tested because the signs I had explained to him
showed that I could be sick of malaria. . .I agreed because I was feeling sickly, and I wanted to
know what I was really sick of. (Male client, RDT).

This quote also highlights the two most common reasons clients bought an RDT at the

drug shop: they felt sick, with symptoms severe enough to cause concern, and they wanted to

know whether their symptoms were caused by malaria. A few clients wanted an RDT to take

the right medication for their illness or confirm a previous negative RDT result, or they were

encouraged by vendor flexibility with the timing of payment. One client, who made the deci-

sion to get tested prior to arriving at the drug shop, got an RDT because of a previous experi-

ence where typhoid was misdiagnosed as malaria.

For clients who purchased antimalarials at the drug shop without an RDT, the most com-

mon reason for forgoing diagnostic testing was the cost of the test.
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I did not have enough money to carry out a malaria test. That day I had 2000 shillings, it was
not enough even to purchase my medication. . .Testing for malaria does not cure any pain, so
I would rather reduce the pain I am feeling than do a malaria test. (Male client, no RDT)

As reflected in this quote, clients often came to the drug shop with only enough money for

medicine, if that. With limited resources, clients prioritized treatment over testing: “When I
have no money, I definitely don’t get an RDT, I’d rather buy medicine only” (Male client, no

RDT). A few clients did not get tested because they were buying medications on behalf of

someone else who was sick at home, or because they didn’t see the value of an RDT because

they had the signs and symptoms of malaria. Many of these clients, however, indicated they

had bought RDTs in the past, suggesting that even if RDTs are valued, financial constraints

limit their use at drug shops.

Drug shop vendors provided additional explanations for the low use of RDTs. First, clients

who came with results from a health center didn’t need to buy RDTs. Additionally, some cli-

ents express fear of the finger prick or that the RDT tests for other illnesses (e.g., HIV), though

these were infrequent. Nearly every vendor echoed that cost was the main barrier to buying

RDTs: “The community has already known the importance of RDTs. . .The truth is they do not
have the money” (Female vendor, high RDT use). A few vendors said RDT use varies depend-

ing on the agricultural season, which has implications for the amount of disposable income

that clients have available for drug shop purchases.

If people are well-off like in this coffee season, patients themselves come and request you to test
them for malaria if they are not feeling well. . .But if it’s a season where people don’t have
money, it’s hard to find people testing for malaria. (Female vendor, medium RDT use)

Adherence to RDT results

While none of the interviewed clients purchased antimalarials after receiving a negative RDT

during their most recent drug shop visit, two described past experiences when they did not

adhere to their test results.

When she tested me, I turned out to be negative. But when she looked at how I was looking
sick and how I was complaining about feeling so bad, she just gave me Coartem [anti-
malarial]. . .I took the Coartem the nurse had given me, and I got better. That means I was
positive with malaria though the RDT showed I was negative. (Female client, no RDT)

This quote highlights that the use of antimalarials after a negative RDT stems from distrust

in negative results, from both vendors and clients. Additionally, it exemplifies the pervasive

theme that improvement with antimalarials after a negative RDT, or no RDT at all, was

“proof” that an individual had malaria. This belief reinforces the acceptability of these prac-

tices, even though individuals may recover on their own regardless of treatment, or because of

other medications taken, such as antibiotics or painkillers.

Vendors reported that clients bought antimalarials after testing negative because they still

believed they had malaria based on their symptoms, they didn’t understand what the medica-

tion treats, or out of panic and desperation to try anything to feel better. Vendors explained

that when RDTs are positive, clients are relieved to know the cause of their symptoms and

hopeful they will heal with medication. Because clients are expecting a positive result based on

their symptoms, it is not difficult to accept the result as truth. However, when RDT results are

negative, clients are scared and uncertain about the next steps.
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I felt happy because when I tested positive for malaria. . .I was given the medicine. I then went
home, took the drugs, and I felt fine after 2 to 3 days. . .[Another time], I was tested negative for
malaria. I asked them, ‘What is wrong with me?’. . .I felt worried because I was sick and I was
expecting to have malaria, but they told me I was negative for malaria. (Male client, no RDT)

This client’s fear and confusion after testing negative for malaria was a common experience.

In response, vendors reported trying to explain that there are many causes of fever, and to

identify and treat the cause of the fever, but most believed that some or all their clients still did

not accept negative test results.

Although vendors recognized that the use of antimalarials without an RDT or after a nega-

tive test result are problematic, only a few insisted on the use of RDTs, referred clients to the

health center, or attempted to explain the importance of using RDTs or only taking antimalari-

als if you test positive. If clients requested antimalarials without an RDT or after a negative

result, most vendors simply provided it.

If you say, ‘Let me use my profession. If you are negative, I will not give you medicine.’ That
client will go and tell others that you don’t give clients treatment. . .What you do, you simply
treat them as they wish, and they take a good report about you. But if you decide to use profes-
sionalism, you get challenge of losing customers. (Male vendor, low RDT use)

This quote demonstrates the tension between drug shop vendors as health providers and

private business owners. Vendors felt torn between recommending the best practices for cli-

ents and losing business. While some clients purchased medications based on the vendor’s rec-

ommendation, others asked for specific medications. Vendors were reluctant to lose money

from the sale of medications requested by clients, even if they were not recommended based

on national treatment guidelines.

Intervention recommendations

Health officials, drug shop vendors, and VHTs discussed five recommendations to improve

malaria case management at drug shops: 1) community sensitization, 2) vendor trainings, 3)

provision of free or subsidized RDTs, 4) increased enforcement, and 5) better integration of

drug shops into the public healthcare sector.

Community education was the most frequent intervention suggested. Participants

explained that there is an existing practice of trusted local leaders and VHTs sharing messages

at community events. Participants believed sensitization focused specifically on the impor-

tance of RDTs could address a knowledge gap among clients, and drug shop vendors were sup-

portive of any education efforts that could increase RDT sales. However, some participants

recognized the inherent difficulties associated with changing behavior, and that sensitization

alone would not address financial barriers to RDT use.

Participants suggested sharing messages with the community such as: it’s important to test

to know the cause of your illness, taking medications you don’t need can cause problems, and

the person who is sick should go to the drug shop so they can be tested. A few vendors and

VHTs also believed messages about how RDTs can save you time and money would resonate.

While some health officials and VHTs suggested messages encouraging community members

to seek treatment from public health centers rather than drug shops, vendors cautioned that

such an approach could have unintended consequences.

You may hear people saying, ‘People should go and get tested. Don’t go to fake or unqualified
health workers.’ And for us here in the community, we have helped so many people. As they
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teach like that, the person that sees how much drug shops help people in the community here,
the person does not believe in what is being taught. . .It’s better that as they sensitize, they tell
people that every facility you visit, make sure you get an RDT. (Male vendor, low RDT use)

As this vendor suggested, sensitization efforts should focus on the importance of testing no

matter where you seek treatment, rather than diminishing drug shops.

Training for drug shop vendors on general malaria diagnosis and treatment, new treatment

guidelines, and when to refer clients to health facilities was another suggested intervention.

Health officials and VHTs viewed vendor trainings as a necessary complement to community

sensitization. Trainings were acceptable to vendors because they would benefit by gaining new

knowledge and standardizing practices across shops based on the latest government guide-

lines, which would lead to better services. There was also a recognized need among vendors

and health officials for additional training and practice on how to counsel drug shop clients.

Many drug shop vendors lack counseling skills. . .Testing is supposed to be done in the labora-
tory where we have a lab technician and a counselor who discloses the results to the clients.
This counselor is highly trained to do that job, but for us we are not. I may test someone and
find they are negative, and they get so scared wondering which kind of illness they have, and
this is where counseling is needed. (Female vendor, high RDT use)

As explained in this quote, many vendors have never received formal training on counsel-

ing, and there is a specific need for counseling after negative RDTs. Some vendors also

requested information about the diagnosis and treatment of other febrile illnesses. Vendors

and clients reported experiences when typhoid, ulcers, flu, diarrhea, and pregnancy were mis-

taken for malaria.

The most significant challenge raised with a training intervention was how to include ven-

dors who don’t have the necessary educational qualifications to operate a drug shop in Uganda

or whose shops are not licensed. Some vendors may be hesitant to participate in a government

sponsored program because they fear having their shop shut down or their supplies confis-

cated. While some officials indicated their willingness to invite all drug shops, regardless of

licensing status, one said that the district health office would only work with licensed shops.

Other challenges mentioned were the large scale and costs, and the need for ongoing trainings

to reinforce concepts and account for shop turnover.

A program to provide free or subsidized RDTs to drug shops was very popular with drug

shop vendors and VHTs because it would make it easier for drug shops, which sometimes lack

capital, to stock RDTs. Most strongly believed the proportion of clients who get RDTs at drug

shops would increase once cost was no longer a barrier and vendors could provide better treat-

ment recommendations as a result. Three vendors were concerned about losing profits if

RDTs were free, but they accepted subsidized RDTs as a reasonable alternative that would still

allow them to make money from malaria diagnosis.

This program will help us to treat our clients when we know what we are treating, because
each drug shop shall be testing for malaria before administering antimalarials. The program
will also help to reduce on the number of patients that do self-treatment at home because the
clients won’t be fearing the cost of buying RDTs. (Female vendor, high RDT use)

While vendors, like the one quoted here, had positive perceptions, health officials expressed

more mixed views and recognized several potential challenges. This intervention would

require significant funding and therefore external donors or partners to support the
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government, which also raises concerns about sustainability. Additionally, there is a need for

supervision and accountability, especially to ensure vendors are not selling the RDTs for their

own profit, which a few vendors admitted might be tempting.

Increased enforcement of drug shop regulations was another intervention suggested only

by health officials. Some believed that poor malaria case management in the private sector was

largely a result of unlicensed drug shops being run by unqualified vendors, and they felt prac-

tices would improve if only licensed shops were operating. While Uganda has drug shop regu-

lations, they are not consistently enforced. Health officials described challenges identifying

shops in hard-to-reach areas due to the terrain, corruption, lack of political will, and inade-

quate funding. However, increased regulation could limit access to essential health services for

community members that depend on drug shops. Even health officials with misgivings about

vendor qualifications and practices recognized the potential for health centers to become over-

whelmed if communities were unable to receive malaria testing and treatment at drug shops.

As an alternative to more punitive enforcement measures, some vendors, health officials,

and VHTs suggested integrating drug shops into the public healthcare system.

In government facilities. . .our [malaria] testing rate is always above 90%. . .This is now what
we actually need to work on, to see that these private ones also work according to how the gov-
ernment facilities are working. And I think if we can find ways of bringing these people on
board, I think we can achieve this. (District-level health official)

We as drug shop vendors, we are like people who operate illegally, because the government is
always hunting for us. Therefore, the question is, does the government know how we are into
existence and how we play a big role in the community? Why don’t they give us peace to oper-
ate instead of harassing us? And in case we are not doing the right things, they need to come
to us and guide us on what to do than harassing us always. (Female vendor, medium RDT

use)

These quotes highlight how improved public-private partnerships could benefit health offi-

cials and drug shop vendors. While some vendors were fearful or suspicious of working with

the government, even suggesting invitations to participate in programs might be a “trap,”

many vendors expressed a desire for positive connections with the public sector. Specific sug-

gestions included a formalized referral program for clients who test negative at drug shops to

receive further testing and treatment at health centers, trainings that include providers from

both the public and private sectors, or integrated reporting systems.

Discussion

This study provides insights into the reasons for poor malaria case management practices at

drug shops in Bugoye, Uganda, specifically the low use of RDTs and nonadherence to negative

RDT results. We found that RDTs were valued and familiar to drug shop clients, in contrast to

earlier qualitative research in Uganda, when very few individuals knew about RDTs [30]. Cli-

ents believed that RDTs are necessary to identify whether the cause of symptoms is malaria,

and they liked that RDTs provide quick results that help you take the right medication and

recover. However, clients often came to the drug shop with only enough money to purchase

medications, and with limited resources, they prioritized treatment over testing. These find-

ings are consistent with previous studies in sub-Saharan Africa that found client willingness to

purchase an RDT was influenced by the cost of the test [29, 30, 41, 42]. Drug shop vendors

described an increased demand for RDTs when community members have money available

from coffee harvests, typically in March/April and September/October, which overlaps with

PLOS GLOBAL PUBLIC HEALTH Malaria rapid diagnostic tests at drug shops

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001235 December 13, 2022 12 / 18

https://doi.org/10.1371/journal.pgph.0001235


the periods of highest malaria transmission. This provides further support that clients do

inherently value malaria testing, but financial barriers must be addressed to increase their use.

While previous research documented a fluctuation in demand for private-sector antimalarials

that corresponded with changes in household income due to the payment of school fees or

profits from harvests [43], our study describes variation in RDT use at drug shops in Uganda

according to the agricultural seasons.

Antimalarial purchases after testing negative for malaria stemmed from low confidence in

the validity of negative RDT results, and clients’ fear about what to do if they didn’t have

malaria, the treatable, familiar condition they were expecting to be diagnosed with. Similar to

previous research in Uganda, mistrust in RDTs was largely due to expectations of false negative

results among patients with low parasite/antigen loads (due to early detection of cases), previ-

ous antimalarial use, or malaria not caused by P. falciparum [44, 45]. Despite the frequency of

previous experiences in our study where clients or their family members had an illness that

was initially misdiagnosed as malaria, clients didn’t see the disadvantages of taking antimalari-

als after a negative RDT. In these situations, recovery with antimalarials was seen as evidence

that an individual had malaria the RDT failed to detect, reinforcing continued overtreatment.

We identified several promising intervention pathways that could improve RDT use and

adherence to results. Primary among them is formal recognition of the essential role that drug

shops play in addressing health challenges in their communities. Drug shops have emerged as

the result of inequitable access to healthcare. In the presence of a myriad of financial, geo-

graphic, and logistical barriers to seeking treatment from public facilities, many people turn to

the private sector. On weekends and in the evenings, drug shops are the only treatment option

for many people. Efforts to address healthcare gaps and improve equity must switch the cur-

rent framing of drug shop vendors as solely businesspeople to recognize their legitimacy as

health providers that are trusted by the community. Interventions should acknowledge the

important role that drug shops play in the distribution of antimalarials, and consider vendors

‘partners in health’ rather than targets of strict enforcement by the National Drug Authority

[46].

Drug shop clients expressed high levels of trust in their vendors. While this confidence may

be misplaced in some cases, it is a social resource that could be leveraged if drug shops are inte-

grated into Uganda’s healthcare system. The current relationship between the government and

drug shop vendors in Bugoye is tense. Unlicensed drug shops often close their doors and hide

when they hear the National Drug Authority is making inspections in the area, creating a situa-

tion where officials have little awareness of drug shop practices. Elsewhere in Uganda, govern-

ment inspections of drug shops have been described as “unpredictable, authoritarian, and

characterized by illicit payments [47].” If drug shops are incorporated into the health system as

partners, there are greater opportunities for oversight and training. Additionally, lessons from

the public sector could be used to increase RDT use at drug shops, and vendors would be

appreciative of relationships more focused on improving care than cracking down on unli-

censed shops.

Drug shop vendors expressed a desire to receive training to improve the health services

they provide for the community, and trainings were an acceptable option to health officials

and VHTs. While previous interventions in Uganda trained drug shop vendors on how to use

and interpret RDTs [21–25], vendors in our study reported high levels of comfort using RDTs.

Therefore, we recommend trainings focus on more nuanced aspects of RDT use, such as

counseling. Most of the clients in our study who bought an RDT at the drug shop agreed to be

tested based on the vendor’s recommendation. Therefore, training on how to effectively

describe RDTs to clients and encourage their use could influence client purchasing behavior

and improve RDT uptake at drug shops. Vendors may also benefit from training on how to
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appropriately counsel confused or anxious clients who test negative for malaria. Improved

counseling at the drug shop that alleviates client concerns and ensures they understand their

negative RDT result and the possible next steps for diagnosing and treating other conditions,

may mean clients are less likely to resort to antimalarial use. Training could also provide ven-

dors with information about illnesses confused with malaria that could be easily diagnosed

with other RDTs at the drug shop, such as typhoid.

A program to provide free or subsidized RDTs to drug shops would address financial barri-

ers to RDT use and was acceptable to vendors, VHTs, and officials. While this strategy has

proven effective in increasing demand for RDTs in other settings in sub-Saharan Africa [48,

49], it would need to be combined with additional efforts to ensure adherence to RDT results.

Additionally, modeling suggests subsidized RDTs in the private sector may be most effective

in settings of high malaria transmission, where concerns about patients with malaria not

receiving antimalarials (i.e., undertreatment) are more pressing than concerns about patients

without malaria receiving unnecessary malaria treatment (i.e., overtreatment) [50]. RDT subsi-

dies may also be most effective if they are financially advantageous to drug shop vendors [51].

Vendors in our study were amenable to subsidized RDTs if they still profited from the sale of

the test and subsequent medication purchases. Still, the need for vendors to balance profit and

best medical practices remains an unaddressed challenge with all suggested interventions.

While VHTs, vendors, and health officials often recommended health education and com-

munity sensitization as a strategy to improve RDT uptake and adherence at drug shops, inter-

views with drug shop clients suggest that further community sensitization may not be

necessary. Clients were familiar with RDTs and recognized their importance, regardless of

whether they had purchased an RDT at the drug shop or not. Therefore, education campaigns

that emphasize the benefits of RDTs or remind community members that not all fevers are

malaria, may do little to increase RDT uptake at drug shops. Given the frequency that RDT

costs were cited as a primary and significant barrier, one promising avenue for community

education is to emphasize the financial advantages of malaria testing. Messages could explain

that RDTs may save time and money–clients will not waste money on ineffective or unneces-

sary medications, and they may be spared costly higher-level care if their disease is correctly

identified and treated in its early stages, before symptoms become severe. To improve adher-

ence to RDT results at drug shops, reassuring messages from trusted community leaders that

attempt to alleviate fears associated with negative test results, and remind community mem-

bers of their options for further testing and treatment, could be a nice complement to

improved vendor training and counseling on this topic.

Strengths and limitations

The strengths of this study include a strong theoretical foundation and the engagement of

numerous diverse stakeholders. Purposive sampling was used to select interview participants

and ensure voices reflected a range of experiences. Looking ahead to future interventions, mul-

tiple perspectives are needed to ensure recommendations account for diverse preferences and

concerns. The study was limited by a small sample size, although consistency in key themes

and findings across participant categories increases our confidence in results. Community per-

ceptions of RDTs are limited by the exclusion of individuals who received treatment at health

centers rather than drug shops.

Conclusion

This study provides in-depth information on the root causes of overtreatment for malaria at

drug shops in Bugoye, western Uganda, by exploring reasons for the low use of RDTs and
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nonadherence to negative RDT results. While RDTs are valued by drug shop clients, with lim-

ited resources, clients prioritized treatment over testing. Mistrust in negative RDT results and

fear about treatment options for conditions other than malaria led to nonadherence to RDT

results. Public-private partnerships that recognize the essential role of drug shops, better incor-

porate drug shops into the healthcare system, and leverage the high levels of community trust

in drug shop vendors are recommended. Interventions that address financial barriers to RDT

use, emphasize the financial benefits of malaria testing, and train vendors on effective vendor-

client counseling could increase RDT uptake and improve adherence to negative RDT results.

Supporting information

S1 Appendix. In-depth interview guides.

(DOCX)

S2 Appendix. Summary of drug shop practices in Bugoye.

(DOCX)

S3 Appendix. Interviewer summary and debrief form.

(DOCX)

S4 Appendix. Codebook.

(DOCX)

Author Contributions

Conceptualization: Victoria Shelus, Edgar M. Mulogo, Clare Barrington, Ross M. Boyce.

Formal analysis: Victoria Shelus.

Funding acquisition: Victoria Shelus, Ross M. Boyce.

Investigation: Victoria Shelus, Nobert Mumbere, Amos Masereka, Bonita Masika, Joackim

Kiitha, Grace Nyangoma.

Methodology: Victoria Shelus.

Project administration: Nobert Mumbere.

Supervision: Victoria Shelus, Nobert Mumbere, Emmanuel Baguma, Rabbison Muhindo.

Writing – original draft: Victoria Shelus.

Writing – review & editing: Victoria Shelus, Nobert Mumbere, Amos Masereka, Bonita

Masika, Joackim Kiitha, Grace Nyangoma, Edgar M. Mulogo, Clare Barrington, Emmanuel

Baguma, Rabbison Muhindo, James E. Herrington, Jr., Michael Emch, Suzanne Maman,

Ross M. Boyce.

References
1. World Health Organization. World malaria report 2020: 20 years of global progress and challenges.

Geneva; 2020.

2. World Health Organization. World malaria report 2021. Geneva; 2021.

3. Ministry of Health Republic of Uganda. National Malaria Control Program [Internet]. 2014 [cited 2018

Apr 21]. Available from: http://health.go.ug/programs/national-malaria-control-program

4. The Global Fund. Results Report 2021 [Internet]. 2021. Available from: https://www.theglobalfund.org/

en/results/

PLOS GLOBAL PUBLIC HEALTH Malaria rapid diagnostic tests at drug shops

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001235 December 13, 2022 15 / 18

http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001235.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001235.s002
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001235.s003
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001235.s004
http://health.go.ug/programs/national-malaria-control-program
https://www.theglobalfund.org/en/results/
https://www.theglobalfund.org/en/results/
https://doi.org/10.1371/journal.pgph.0001235


5. Awor P, Wamani H, Bwire G, Jagoe G, Peterson S. Private sector drug shops in integrated community

case management of malaria, pneumonia, and diarrhea in children in Uganda. Am J Trop Med Hyg.

2012; 87(5_Suppl):92–6. https://doi.org/10.4269/ajtmh.2012.11-0791 PMID: 23136283

6. Rutebemberwa E, Pariyo G, Peterson S, Tomson G, Kallander K. Utilization of public or private health

care providers by febrile children after user fee removal in Uganda. Malar J. 2009; 8(1):45.

7. Liow E, Kassam R, Sekiwunga R. Understanding Unlicensed Drug Vendor Practices Related to Child-

hood Malaria in One Rural District of Uganda: An Exploratory Study. J Trop Med. 2018 Feb 12; 2018:1–

11. https://doi.org/10.1155/2018/6987435 PMID: 29623095

8. Buchner DL, Kitutu FE, Cross DE, Nakamoga E, Awor P. A cross-sectional study to identify the distribu-

tion and characteristics of licensed and unlicensed private drug shops in rural Eastern Uganda to inform

an iCCM intervention to improve health outcomes for children under five years. PLoS One. 2019; 14(1).

https://doi.org/10.1371/journal.pone.0209641 PMID: 30625187

9. Mbonye AK, Awor P, Kayendeke M, Hansen KS, Magnussen P, Clarke SE. Management of Childhood

Infections in Poorly Planned Urban Settlements in Kampala and Wakiso Districts of Uganda. Am J Trop

Med Hyg. 2020 Oct; 103(4):1681–90. https://doi.org/10.4269/ajtmh.20-0115 PMID: 32876007

10. K Mbonye A, Lal S, Cundill B, Hansen K, Clarke S, Magnussen P. Treatment of fevers prior to introduc-

ing rapid diagnostic tests for malaria in registered drug shops in Uganda. Malar J. 2013 Apr 16; 12:131.

https://doi.org/10.1186/1475-2875-12-131 PMID: 23587179

11. Mayora C, Kitutu FE, Kandala N-B, Ekirapa-Kiracho E, Peterson SS, Wamani H. Private retail drug

shops: what they are, how they operate, and implications for health care delivery in rural Uganda. BMC

Health Serv Res. 2018; 18(1):532. https://doi.org/10.1186/s12913-018-3343-z PMID: 29986729

12. Lee YJ, Adusumilli G, Kazungu R, Anywar G, Kyakulaga F, Katuura E, et al. Treatment-seeking behav-

ior and practices among caregivers of children aged�5 y with presumed malaria in rural Uganda. Trans

R Soc Trop Med Hyg. 2019 May 29; 113(9):525–33.

13. ACTwatch Group and PACE. ACTwatch Study Reference Document: Uganda Private-Sector Fever

Case Management Study 2015 [Internet]. Washington, DC; 2016. Available from: http://www.actwatch.

info/sites/default/files/content/publications/attachments/Uganda 2015 FCM Report.pdf

14. Rafael ME, Taylor T, Magill A, Lim Y-W, Girosi F, Allan R. Reducing the burden of childhood malaria in

Africa: the role of improved diagnostics. Nature. 2006; 444(1):39–48.

15. Amexo M, Tolhurst R, Barnish G, Bates I. Malaria misdiagnosis: effects on the poor and vulnerable.

Lancet. 2004; 364(9448):1896–8. https://doi.org/10.1016/S0140-6736(04)17446-1 PMID: 15555670

16. Cohen JM, Woolsey AM, Sabot OJ, Gething PW, Tatem AJ, Moonen B. Optimizing Investments in

Malaria Treatment and Diagnosis. Science (80-). 2012 Nov 2; 338(6107):612–4.

17. Perkins MD, Bell DR. Working without a blindfold: the critical role of diagnostics in malaria control. Malar

J. 2008; 7(1):S5. https://doi.org/10.1186/1475-2875-7-S1-S5 PMID: 19091039

18. Boyce R, Reyes R, Matte M, Ntaro M, Mulogo E, Siedner MJ. Use of a Dual-Antigen Rapid Diagnostic

Test to Screen Children for Severe Plasmodium falciparum Malaria in a High-Transmission, Resource-

Limited Setting. Clin Infect Dis. 2017 Oct 16; 65(9):1509–15. https://doi.org/10.1093/cid/cix592 PMID:

29020298

19. Boyce RM, Muiru A, Reyes R, Ntaro M, Mulogo E, Matte M, et al. Impact of rapid diagnostic tests for the

diagnosis and treatment of malaria at a peripheral health facility in Western Uganda: an interrupted time

series analysis. Malar J. 2015; 14(1):203.

20. World Health Organization. Guidelines for the Treatment of Malaria- Third edition [Internet]. 2015 [cited

2019 Feb 5]. Available from: https://apps.who.int/iris/bitstream/handle/10665/162441/9789241549127_

eng.pdf?sequence=1

21. Mbonye AK, Magnussen P, Lal S, Hansen KS, Cundill B, Chandler C, et al. A Cluster Randomised Trial

Introducing Rapid Diagnostic Tests into Registered Drug Shops in Uganda: Impact on Appropriate

Treatment of Malaria. PLoS One. 2015 Jul 22; 10(7):e0129545. https://doi.org/10.1371/journal.pone.

0129545 PMID: 26200467

22. Awor P, Wamani H, Tylleskar T, Jagoe G, Peterson S. Increased Access to Care and Appropriateness

of Treatment at Private Sector Drug Shops with Integrated Management of Malaria, Pneumonia and

Diarrhoea: A Quasi-Experimental Study in Uganda. PLoS One. 2014 Dec 26; 9(12):e115440. https://

doi.org/10.1371/journal.pone.0115440 PMID: 25541703

23. Cohen J, Fink G, Maloney K, Berg K, Jordan M, Svoronos T, et al. Introducing rapid diagnostic tests for

malaria to drug shops in Uganda: a cluster-randomized controlled trial. Bull World Health Organ. 2015;

93(3):142–51.

24. Kitutu FE, Kalyango JN, Mayora C, Selling KE, Peterson S, Wamani H. Integrated community case

management by drug sellers influences appropriate treatment of paediatric febrile illness in South

PLOS GLOBAL PUBLIC HEALTH Malaria rapid diagnostic tests at drug shops

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001235 December 13, 2022 16 / 18

https://doi.org/10.4269/ajtmh.2012.11-0791
http://www.ncbi.nlm.nih.gov/pubmed/23136283
https://doi.org/10.1155/2018/6987435
http://www.ncbi.nlm.nih.gov/pubmed/29623095
https://doi.org/10.1371/journal.pone.0209641
http://www.ncbi.nlm.nih.gov/pubmed/30625187
https://doi.org/10.4269/ajtmh.20-0115
http://www.ncbi.nlm.nih.gov/pubmed/32876007
https://doi.org/10.1186/1475-2875-12-131
http://www.ncbi.nlm.nih.gov/pubmed/23587179
https://doi.org/10.1186/s12913-018-3343-z
http://www.ncbi.nlm.nih.gov/pubmed/29986729
http://www.actwatch.info/sites/default/files/content/publications/attachments/Uganda
http://www.actwatch.info/sites/default/files/content/publications/attachments/Uganda
https://doi.org/10.1016/S0140-6736%2804%2917446-1
http://www.ncbi.nlm.nih.gov/pubmed/15555670
https://doi.org/10.1186/1475-2875-7-S1-S5
http://www.ncbi.nlm.nih.gov/pubmed/19091039
https://doi.org/10.1093/cid/cix592
http://www.ncbi.nlm.nih.gov/pubmed/29020298
https://apps.who.int/iris/bitstream/handle/10665/162441/9789241549127_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/162441/9789241549127_eng.pdf?sequence=1
https://doi.org/10.1371/journal.pone.0129545
https://doi.org/10.1371/journal.pone.0129545
http://www.ncbi.nlm.nih.gov/pubmed/26200467
https://doi.org/10.1371/journal.pone.0115440
https://doi.org/10.1371/journal.pone.0115440
http://www.ncbi.nlm.nih.gov/pubmed/25541703
https://doi.org/10.1371/journal.pgph.0001235


Western Uganda: a quasi-experimental study. Malar J. 2017; 16(1):425. https://doi.org/10.1186/

s12936-017-2072-9 PMID: 29061148

25. Mbonye AK, Buregyeya E, Rutebemberwa E, Lal S, Clarke SE, Hansen KS, et al. Treatment of Sick

Children Seeking Care in the Private Health Sector in Uganda: A Cluster Randomized Trial. Am J Trop

Med Hyg. 2020 Mar; 102(3):658–66. https://doi.org/10.4269/ajtmh.19-0367 PMID: 31971139

26. Bagonza A, Kitutu FE, Peterson S, Mårtensson A, Mutto M, Awor P, et al. Effectiveness of peer-supervi-

sion on pediatric fever illness treatment among registered private drug sellers in East-Central Uganda:

An interrupted time series analysis. Heal Sci Reports. 2021 Jun 1; 4(2):e284. https://doi.org/10.1002/

hsr2.284 PMID: 33977166

27. Wang LT, Bwambale R, Keeler C, Reyes R, Muhindo R, Matte M, et al. Private sector drug shops fre-

quently dispense parenteral anti-malarials in a rural region of Western Uganda. Malar J. 2018; 17

(1):305. https://doi.org/10.1186/s12936-018-2454-7 PMID: 30134987

28. Altaras R, Nuwa A, Agaba B, Streat E, Tibenderana JK, Martin S, et al. How Do Patients and Health

Workers Interact around Malaria Rapid Diagnostic Testing, and How Are the Tests Experienced by

Patients in Practice? A Qualitative Study in Western Uganda. PLoS One. 2016 Aug 5; 11(8):e0159525.

https://doi.org/10.1371/journal.pone.0159525 PMID: 27494507

29. Chandler CIR, Hall-Clifford R, Asaph T, Pascal M, Clarke S, Mbonye AK. Introducing malaria rapid diag-

nostic tests at registered drug shops in Uganda: Limitations of diagnostic testing in the reality of diagno-

sis. Soc Sci Med. 2011; 72(6):937–44. https://doi.org/10.1016/j.socscimed.2011.01.009 PMID:

21349623

30. Cohen J, Cox A, Dickens W, Maloney K, Lam F, Fink G. Determinants of malaria diagnostic uptake in

the retail sector: qualitative analysis from focus groups in Uganda. Malar J. 2015; 14(1):89. https://doi.

org/10.1186/s12936-015-0590-x PMID: 25884736

31. Mills A, Goodman C, Greer G, Unwin A, Brieger W, Meek S. Medicine Sellers and Malaria Treatment in

Sub-Saharan Africa: What Do They Do and How Can Their Practice Be Improved? Am J Trop Med

Hyg. 2007 Dec 1; 77(6_Suppl):203–18. PMID: 18165494

32. Mbonye AK, Clarke SE, Lal S, Chandler CI, Hutchinson E, Hansen KS, et al. Introducing rapid diagnos-

tic tests for malaria into registered drug shops in Uganda: lessons learned and policy implications.

Malar J. 2015; 14(1):448. https://doi.org/10.1186/s12936-015-0979-6 PMID: 26573910

33. Kasese District Local Government. Kasese District Local Government Statistical Abstract [Internet].

2012 [cited 2018 Apr 16]. Available from: http://www.ubos.org/onlinefiles/uploads/ubos/2009_HLG_

Abstract_printed/CIS+UPLOADS/Higher/Local/Government/Statistical/Abstracts_2012/Kasese.pdf

34. Yeka A, Gasasira A, Mpimbaza A, Achan J, Nankabirwa J, Nsobya S, et al. Malaria in Uganda: chal-

lenges to control on the long road to elimination: I. Epidemiology and current control efforts. Acta Trop.

2011/03/21. 2012 Mar; 121(3):184–95. https://doi.org/10.1016/j.actatropica.2011.03.004 PMID:

21420377

35. Shelus VS. Perceptions and Use of Malaria Rapid Diagnostic Tests at Drug Shops in Rural Uganda: A

Mixed Methods Study [Internet]. The University of North Carolina at Chapel Hill; 2022. Available from:

http://libproxy.lib.unc.edu/login?url = https://www.proquest.com/dissertations-theses/perceptions-use-

malaria-rapid-diagnostic-tests-at/docview/2671706496/se-2?accountid=14244

36. Guest G, Bunce A, Johnson L. How Many Interviews Are Enough?: An Experiment with Data Saturation

and Variability. Field methods. 2006 Feb 1; 18(1):59–82.

37. Andersen RM. Revisiting the Behavioral Model and Access to Medical Care: Does it Matter? J Health

Soc Behav. 1995; 36(1):1–10. PMID: 7738325

38. Rogers E. Diffusion of Innovations. 3rd ed. New York, NY: The Free Press; 1983.

39. Greenhalgh T, Robert G, MacFarlane F, Bate P, Kyriakidou O. Diffusion of Innovations in Service Orga-

nizations: Systematic Review and Recommendations. Milbank Q. 2004 Dec 1; 82(4):581–629. https://

doi.org/10.1111/j.0887-378X.2004.00325.x PMID: 15595944

40. Sandelowski M. Qualitative analysis: What it is and how to begin. Res Nurs Health. 1995 Aug 1; 18

(4):371–5. https://doi.org/10.1002/nur.4770180411 PMID: 7624531

41. Ezeoke OP, Ezumah NN, Chandler CCI, Mangham-Jefferies LJ, Onwujekwe OE, Wiseman V, et al.

Exploring health providers’ and community perceptions and experiences with malaria tests in South-

East Nigeria: a critical step towards appropriate treatment. Malar J. 2012; 11(1):368. https://doi.org/10.

1186/1475-2875-11-368 PMID: 23130706

42. Mbonye AK, Ndyomugyenyi R, Turinde A, Magnussen P, Clarke S, Chandler C. The feasibility of intro-

ducing rapid diagnostic tests for malaria in drug shops in Uganda. Malar J. 2010; 9(1):367. https://doi.

org/10.1186/1475-2875-9-367 PMID: 21176131

43. Palafox B, Patouillard E, Tougher S, Goodman C, Hanson K, Buyongo P, et al. A Qualitative Assess-

ment of the Private Sector Antimalarial Distribution Chain in Uganda, 2009. [Internet]. Nairobi; 2012

PLOS GLOBAL PUBLIC HEALTH Malaria rapid diagnostic tests at drug shops

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001235 December 13, 2022 17 / 18

https://doi.org/10.1186/s12936-017-2072-9
https://doi.org/10.1186/s12936-017-2072-9
http://www.ncbi.nlm.nih.gov/pubmed/29061148
https://doi.org/10.4269/ajtmh.19-0367
http://www.ncbi.nlm.nih.gov/pubmed/31971139
https://doi.org/10.1002/hsr2.284
https://doi.org/10.1002/hsr2.284
http://www.ncbi.nlm.nih.gov/pubmed/33977166
https://doi.org/10.1186/s12936-018-2454-7
http://www.ncbi.nlm.nih.gov/pubmed/30134987
https://doi.org/10.1371/journal.pone.0159525
http://www.ncbi.nlm.nih.gov/pubmed/27494507
https://doi.org/10.1016/j.socscimed.2011.01.009
http://www.ncbi.nlm.nih.gov/pubmed/21349623
https://doi.org/10.1186/s12936-015-0590-x
https://doi.org/10.1186/s12936-015-0590-x
http://www.ncbi.nlm.nih.gov/pubmed/25884736
http://www.ncbi.nlm.nih.gov/pubmed/18165494
https://doi.org/10.1186/s12936-015-0979-6
http://www.ncbi.nlm.nih.gov/pubmed/26573910
http://www.ubos.org/onlinefiles/uploads/ubos/2009_HLG_Abstract_printed/CIS+UPLOADS/Higher/Local/Government/Statistical/Abstracts_2012/Kasese.pdf
http://www.ubos.org/onlinefiles/uploads/ubos/2009_HLG_Abstract_printed/CIS+UPLOADS/Higher/Local/Government/Statistical/Abstracts_2012/Kasese.pdf
https://doi.org/10.1016/j.actatropica.2011.03.004
http://www.ncbi.nlm.nih.gov/pubmed/21420377
http://libproxy.lib.unc.edu/login?url
https://www.proquest.com/dissertations-theses/perceptions-use-malaria-rapid-diagnostic-tests-at/docview/2671706496/se-2?accountid=14244
https://www.proquest.com/dissertations-theses/perceptions-use-malaria-rapid-diagnostic-tests-at/docview/2671706496/se-2?accountid=14244
http://www.ncbi.nlm.nih.gov/pubmed/7738325
https://doi.org/10.1111/j.0887-378X.2004.00325.x
https://doi.org/10.1111/j.0887-378X.2004.00325.x
http://www.ncbi.nlm.nih.gov/pubmed/15595944
https://doi.org/10.1002/nur.4770180411
http://www.ncbi.nlm.nih.gov/pubmed/7624531
https://doi.org/10.1186/1475-2875-11-368
https://doi.org/10.1186/1475-2875-11-368
http://www.ncbi.nlm.nih.gov/pubmed/23130706
https://doi.org/10.1186/1475-2875-9-367
https://doi.org/10.1186/1475-2875-9-367
http://www.ncbi.nlm.nih.gov/pubmed/21176131
https://doi.org/10.1371/journal.pgph.0001235


[cited 2019 Nov 15]. Available from: http://www.actwatch.info/sites/default/files/content/publications/

attachments/SCS/qualitative/report/Uganda/FINAL/20130116.pdf

44. Altaras R, Nuwa A, Agaba B, Streat E, Tibenderana JK, Strachan CE. Why do health workers give anti-

malarials to patients with negative rapid test results? A qualitative study at rural health facilities in west-

ern Uganda. Malar J. 2016 Jan 11; 15:1–14.

45. Johansson EW, Kitutu FE, Mayora C, Awor P, Peterson SS, Wamani H, et al. It could be viral but you

don’t know, you have not diagnosed it: health worker challenges in managing non-malaria paediatric

fevers in the low transmission area of Mbarara District, Uganda. Malar J. 2016; 15(1):197.

46. Kamat VR, Nyato DJ. Soft targets or partners in health? Retail pharmacies and their role in Tanzania’s

malaria control program. Soc Sci Med. 2010; 71(3):626–33. https://doi.org/10.1016/j.socscimed.2010.

04.016 PMID: 20621751

47. Bagonza A, Peterson S, Mårtensson A, Wamani H, Awor P, Mutto M, et al. Regulatory inspection of reg-

istered private drug shops in East-Central Uganda—what it is versus what it should be: a qualitative

study. J Pharm Policy Pract. 2020; 13(1):55. https://doi.org/10.1186/s40545-020-00265-9 PMID:

32944257

48. Cohen J, Dupas P, Schaner S. Price subsidies, diagnostic tests, and targeting of malaria treatment: evi-

dence from a randomized controlled trial. Am Econ Rev. 2015; 105(2):609–45.

49. Laktabai J, Saran I, Zhou Y, Simmons RA, Turner EL, Visser T, et al. Subsidise the test, the treatment

or both? Results of an individually randomised controlled trial of the management of suspected malaria

fevers in the retail sector in western Kenya. BMJ Glob Heal. 2020 Nov 1; 5(11):e003378. https://doi.org/

10.1136/bmjgh-2020-003378 PMID: 33148541

50. Bath D, Goodman C, Yeung S. Modelling the cost-effectiveness of introducing subsidised malaria rapid

diagnostic tests in the private retail sector in sub-Saharan Africa. BMJ Glob Heal. 2020 May 1; 5(5):

e002138. https://doi.org/10.1136/bmjgh-2019-002138 PMID: 32439690

51. Fitzpatrick A. When Patients Diagnose: The Effect of Patient Beliefs and Information on Provider

Behavior. Econ Dev Cult Change. 2019 Feb 15; 69(1):51–72.

PLOS GLOBAL PUBLIC HEALTH Malaria rapid diagnostic tests at drug shops

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001235 December 13, 2022 18 / 18

http://www.actwatch.info/sites/default/files/content/publications/attachments/SCS/qualitative/report/Uganda/FINAL/20130116.pdf
http://www.actwatch.info/sites/default/files/content/publications/attachments/SCS/qualitative/report/Uganda/FINAL/20130116.pdf
https://doi.org/10.1016/j.socscimed.2010.04.016
https://doi.org/10.1016/j.socscimed.2010.04.016
http://www.ncbi.nlm.nih.gov/pubmed/20621751
https://doi.org/10.1186/s40545-020-00265-9
http://www.ncbi.nlm.nih.gov/pubmed/32944257
https://doi.org/10.1136/bmjgh-2020-003378
https://doi.org/10.1136/bmjgh-2020-003378
http://www.ncbi.nlm.nih.gov/pubmed/33148541
https://doi.org/10.1136/bmjgh-2019-002138
http://www.ncbi.nlm.nih.gov/pubmed/32439690
https://doi.org/10.1371/journal.pgph.0001235

