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Background: The World Health Organization (WHO) recommends HIV self-testing (HIVST) to complement the existing HIV testing
services. Pursuant to this, Rwanda approved the over-the-counter sale of Oral Quick HIV self-tests in community pharmacies,
facilitating home testing and addressing accessibility issues. However, the availability and affordability of HIVSTs in these settings
remains unexplored. Hence, this study determined the availability and affordability of HIVST kits in Community Pharmacies across
Rwanda.

Methods: This cross-sectional study was conducted among 220 licensed community pharmacists between February and May 2023.
Tools standardized by WHO and Health Action International (HAI) were used to evaluate the affordability of HIVST kits. An ANOVA
followed by a post-hoc test examined significant price differences across regions. Bivariate and multivariate logistic regression
analyses were used to identify the factors associated with the availability of HIVST Kkits.

Results: The availability was 76%, with 53% being finger-stick tests. Pharmacies owned by pharmacists were almost twice as likely to
have HIVST available (AOR=1.858; 95%: 1.280-2.629, p=0.007) than their counterparts. Pharmacies in Kigali were more likely to
stock HIVST (AOR=3.549; 95%: 1.283-9.814, p=0.015) than in other regions. Pharmacies experiencing frequent requests for HIVST
were more likely to have HIVST available (AOR=0.22; 95%: 0.07-0.66, p<0.001) than those with fewer requests. Both oral quick and
finger-stick HIVST were priced beyond the affordability of low-income earners. Moreover, significant price differences for Oral Quick
HIVST (F=11.349; p<0.001) were observed across regions, with Kigali’s prices significantly differing from those in the southern
(p<0.001) and western Provinces (p=0.004).

Conclusion: HIVSTs are not economically priced for the lowest-paid workers, with variations in availability and prices across the
country. Policymakers should apply subsidies or price regulation strategies to make HIVST more affordable, ensuring equitable access
to all regions and income levels.
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Background

Globally, by 2022, 39 million people were living with human immunodeficiency virus (HIV), while 630 thousand lives
were lost due to acquired immunodeficiency syndrome (AIDS) related illnesses.' Two-thirds of the globally reported
people living with HIV were from Africa due to a combination of socio-economic, cultural, and structural factors that
contribute to the spread of the virus on the continent.' Despite the pressing urgency of public health issues caused by
HIV, a significant proportion of individuals worldwide remains unaware of their HIV status. The WHO’s goal is that 95%
of people living with HIV (PLHIV) should know their HIV status by 2025."* However, in 2022, globally, only 86% of
PLHIV knew their status while 5.5 million people were unaware of their HIV status.'* During the same year, in Africa,
90% of PLHIV were aware of their HIV status.'
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To enhance access to HIV testing services and ensure that 95% of PLHIV will know their HIV status by 2025, the
WHO has recommended HIV self-testing (HIVST) as a complement to existing HIV testing services.”® The WHO
further endorsed this by declaring HIVST a safe and effective testing option, offering convenience to priority populations
who might otherwise remain untested.” Interest in HIVST has increased since then, with many countries adopting
HIVST.® The advantage of HIVST is its ability to allow individuals to collect and interpret their own oral or blood
specimens in a private setting, thus allowing for independent testing.” Due to accessibility issues, HIVST is also helpful
in reaching people who are unable to access existing HIV testing sites. In the effort to reduce HIV-associated morbidity,
mortality, and transmission, HIVST serves as a critical step towards both prevention and treatment. '’

HIV treatment and prevention services are predominantly delivered through public health facilities in most Sub-
Saharan Africa (SSA) countries.'""'? However, clients have shown an interest in accessing HIV tests via community
pharmacies.'® They prefer these settings because of their convenience, lower costs, faster services, privacy, and
responsiveness to pharmacy personnel. These settings offer a vast, largely untapped potential for the delivery of HIV
testing to some people because they are less stigmatizing than traditional testing sites.®'* The accessibility of community
pharmacies for HIV testing is also an opportunity for pharmacists to contribute to the identification of undiagnosed HIV
in the community.'>'® In areas like SSA, community pharmacy-based HIV service delivery boosts uptake without
compromising clinical outcomes and is acceptable among stakeholders.'® In 2012, a combination of health facilities and
community-based approaches increased HIV testing in 124 low and middle-income countries (LMICs), testing
118 million people.'” Considering this care-seeking behaviors, community pharmacies offer a unique reach to target
populations. '

While the availability of HIVST increases their uptake,'® their cost is also a key factor that clients consider when
choosing an HIV test.'"® The higher the price, the less affordable they become, particularly for people in Low- and
Middle-Income Countries (LMICs), where financial resources are often limited.?’*' Unaffordability and unavailability of
medicines have emerged as critical challenges for patients and healthcare systems across LMICs, affecting equitable
access to healthcare.”” This leads to significant challenges in accessing necessary treatments, often resulting in
catastrophic healthcare expenditures and driving families into financial hardships and impoverishments.**** In many
African countries, the cost of HIVST varies significantly due to several factors. These factors include the source of the
kits, whether they are distributed through public or private channels, and local market dynamics such as chains and
distribution costs.''*> Research conducted in these countries has shown that public facilities often receive subsidies or
external financial support for these tests which can reduce the cost to end users.?® In contrast, private providers typically
charge higher prices to cover operational costs and profit margins, leading to higher prices for consumers.''’ The
integration of HIVST into existing healthcare services, such as those in Malawi, South Africa, Zambia, and Zimbabwe,
shows how different models of distribution, such as community-based or facility-based—affect cost structures.*>**

Although Rwanda has met UN/AIDS 95-95-95 targets,** one of which aims for 95% of PLHIV to know their status,
expanding HIV testing is still crucial for meeting the WHO 2030 HIV elimination objectives. Based on recent data, HIV
testing is available in 99% of health facilities, with all health facilities recognized by the Rwanda Ministry of Health
(MOH) offering free testing.***! However, private clinics do not offer free HIV testing; instead; they offer it at a price
determined by MOH’s rules and regulations.’’ Conversely, the cost of HIVST kits in community pharmacies remains
unregulated. When the WHO released a strategic framework in 2018, assisting countries in implementing and expanding
the use of HIV self-testing,”** Rwanda approved the over-the-counter sale of Oral Quick HIVST kits in community
pharmacies, enabling home testing.*® This is viewed as an essential step in increasing HIV status awareness, overcoming
barriers such as stigma, and accessibility issues in healthcare such as waiting times for HIV testing at public health
facilities. However, there is still a knowledge gap regarding whether HIVSTs are widely available and economically
priced for Rwandans who prefer community pharmacies. To address this gap, this study aimed to determine the
availability and affordability of HIVST in Community Pharmacies in Rwanda. The issue of affordability is particularly
relevant considering that the median income in Rwanda is 621$,** with the lowest-paid employee earning 1000 Rwf (0.7
$) per day.*> >’ The study findings will help the Rwandan healthcare system examine the implementation progress of
expanding access to HIVST via community pharmacies and design new measures to strengthen it. The findings will also
inform HIV prevention and testing policies in Rwanda and develop community pharmacy services regarding HIVST.
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Methods

Study Design

This cross-sectional study was conducted between February 1* and May 30, 2023, and aimed to determine the
availability and affordability of HIV self-test kits in Community Pharmacies in Rwanda.

Study Settings and Population

Rwanda is a landlocked country in East Africa composed of four administrative provinces (East, West, South, North) and
the capital city of Kigali. It shares borders with the Democratic Republic of Congo in the west, Tanzania in the east,
Uganda in the north, and Burundi in the south. The World Bank classifies Rwanda as a low-income country.*® In 2022,
the fifth Rwandan population and housing census reported a population of 13,246,394 people. The most common
economic activity in Rwanda is agriculture (53.4% of the total employment). Nearly 2.3 million Rwandan households
engage in this sector.>® The pharmaceutical workforce consists of pharmacists and pharmacy technicians. As of 2022, the
National Pharmacy Council (NPC) has reported 1138 registered Pharmacists and 12 pharmacy technicians.*’ The
pharmacy profession is regulated by the Rwanda Food and Drug Authority (FDA). Most pharmacists work in the private
sector, particularly community pharmacies, whereas 39% work in the public health sector.*' Throughout the study period,
720 Rwanda FDA-authorized community pharmacies were established across the country.

Sample Size and Sampling Procedure
By applying the Yamane method, we calculated the sample size (nY) for this study based on the number of community
pharmacies listed by the Rwanda FDA, nY = ﬁ,

(e = 0.05) at the confidence level of 95%. By substituting values, we computed nY = % =257. From the

calculated sample size, participants were recruited using simple random sampling based on the geographical distribution

*2 where “N” stands for population size, and “e¢” for alpha level

of community pharmacies across various regions of the country, reflecting a well-considered selection made via simple
random sampling. However, we obtained active participation from 220 community pharmacists for an intended sample
size of 257, resulting in an 85% response rate. Lack of time and interest were the primary reasons for declining
participation in the study.

Data Collection Procedures

The data collection process was carried out by three interns from the University of Rwanda, each with prior experience in
data collection. Prior to data collection, they underwent a thorough two-days training program consisting of sessions
lasting three hours each, focusing on ethical considerations, data collection instruments, and study objectives, all
conducted under the supervision of the research team. Subsequently, the data collectors reached community pharmacists
at their respective workplaces, providing them with a detailed explanation of the underlying objectives of the study. Upon
obtaining consent from willing participants, the data collectors distributed a self-administered questionnaire, which was
prepared in English to adhere to academic standards in Rwanda. Throughout the data collection process, the data
collectors remained readily available to provide detailed explanations to the participants who sought clarification on any
aspect of the questionnaire. Participants were assured of their right to withdraw from the study at any point, without the
need to provide a reason. Furthermore, data collection was conducted anonymously to uphold confidentiality, ensuring
that the participants’ privacy was respected throughout the process.

Data Collection Instruments

The questionnaire was composed of five main parts. The first part focused on pharmacists’ characteristics, including
gender, age, marital status, education level, working experience, pharmacy location, and pharmacy ownership.
The second part addressed the availability of HIVST kits and unveiled the reasons for the non-availability in certain
pharmacies; the third part treated the price of HIVST kits that involved comprehensive evaluation of the pricing of each
type available; the fourth part was about clients’ requests for HIVST and the prevalence of clients expressing interest in
obtaining HIVST kits and determining weekly occurrence of these requests to evaluate the demand for HIVST kits and
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the role of pharmacies in meeting this demand; and the last part assessed the views of community pharmacists regarding
their role in HIV prevention through an open-ended question, capturing their efforts to curb the spread of HIV.

Data Analysis

The collected quantitative data was imported into Microsoft Excel for cleaning. After cleaning, the dataset was
transferred to the Statistical Package for Social Sciences (SPSS) version 25.0 for Windows. The accuracy of the imported
data was verified to ensure its reliability. Descriptive statistics, including frequencies, percentages, means, and standard
deviations, were used to present quantitative data. Availability was analyzed by checking whether the HIVST kit was
present on the day of data collection. When either Finger-stick HIVST or oral-based HIV self-testing options had zero
stock, they were categorized as unavailable. A qui-square test was conducted to identify significant variables associated
with the availability of HIVST kits. Additionally, bivariate logistic regression analyses were performed to calculate the
crude odds ratio (COR) to identify key significant factors of HIVST kit availability. All significant factors from this
process were exported to multivariate logistic regression models, which produced adjusted odds ratios (AOR).
Confidence interval of 95% was considered for indicating the strength of associations.

To assess both the availability and affordability of HIVST, the WHO and Health Action International (WHO/HAI)
methodology was used. WHO/HALI suggests that availability is measured as the percentage of medicine outlets in which
the medicine was found on the day of the data collection, while it also suggests that a treatment course requiring more
than one day’s wage is unaffordable.*’ In Rwanda, the lowest-paid unskilled government worker earns 1000 Rwandan
Francs (Rwf) per day, according to the World Minimum Wage.*>” A similar amount was used in previous studies.*®*’
Analysis of Variance (ANOVA) was conducted to assess whether the prices of HIVST kits varied across geographical
locations. In all statistical analyses, statistical significance was set at p of less than 0.05, indicating a significant
relationship between the variables.

Results

Characteristics of Respondents

Table 1 shows the characteristics of the respondents: 56% of the respondents were aged 24-29 years, 30% were 30-34
years, 9% were 35-39 years, 4% were 40-44 years and only 1% were aged 45 years or above. Regarding educational
background, 97% had a bachelor’s degree, while 3% held a master’s degree. The work experience analysis revealed that
76.8% of the respondents had between 1-5 years of professional experience, 17.7% had 610 years, 5% had 11-15 years,
and 0.5% had more than 15 years of work experience. Most respondents (78%) were pharmacy employees, while 22%
were pharmacy owners. During the study period, 60% of the respondents reported working in Kigali City, the capital city
of Rwanda.

Availability of HIV Self-Tests in Community Pharmacies

Table 2 shows the availability of HIVST kits in community pharmacies in Rwanda. Among the 220 pharmacies, 24%
(n=52) did not have any HIV self-tests available in stock, but 76% (n = 168) did. Of the 220 pharmacies, 53% had
Finger-stick HIV self-tests, 23% had Oral Quick HIV self-tests, and 24% had no HIV self-tests. However, among the 168
pharmacies who reported having HIVST kits, 70% had Finger-stick HIV self-tests, while 30% had Oral Quick HIV self-
tests. The non-availability of HIVST kits in wholesale pharmacies (46%) and the ambiguity of rules governing HIVST in
community pharmacies (27%) were identified as the main contributing factors leading to 24% of pharmacies having no
HIVST kits available.

One pharmacist said that HIVSTs are not easily available in wholesale pharmacies, and it is not clear whether they are
permitted for retail sale. Users are not interested in or trust the quick oral tests. There should be a clear notification
regarding their official authorization to be sold in retail pharmacy”. (Female community pharmacist aged 28 years).
Another one added, “The blood test-based kits are not available at the wholesale pharmacy level where we used to
purchase them, and people do not accept the oral quick tests because they doubt the results it gives”. (Male community
pharmacist aged 32 years).
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Table | Socio-Demographic Characteristics of the Study
Respondents (n=220)

Variable Group Frequency | Percent
Gender Female 74 34
Male 146 66
Marital Status Single 142 65
Married 78 35
Age group 24-29 124 56
30-34 66 30
35-39 19 9
4044 9 4
45 and above 2 |
Education Bachelor 213 97
Masters 7 3
Year of graduation 2006201 | 9 4
20122017 55 25
2018-2023 156 71
Working experience | 1-5 Years 169 76.8
I1-15 Years I 5
6—10 Years 39 17.7
More than |5 Years | 0.5
Pharmacy ownership | Pharmacy owner 49 22
Pharmacy employee 171 78
Pharmacy location Eastern Province 21 10
Western Province 15 7
Southern Province 25 I
Northern Province 26 12
Kigali City 133 60

As depicted in Table 3. A chi-square test was conducted to assess the association between the availability of HIVST
kits and the geographical locations of community pharmacies. The analysis yielded a Pearson Chi-square statistic of
4.734 with a p-value of 0.316, implying no significant association between the availability of HIVST kits and the
geographical location of community pharmacies. These results suggest that the accessibility of HIV self-tests is
consistent across different geographic areas, with availability not influenced by the location of community pharmacies.

Clients’ Request of HIV Self-Tests in Community Pharmacies

Table 4 shows that when respondents were asked whether they had been requested by clients to sell HIV self-tests within
the previous week, 93% confirmed that they had received such requests, while 7% indicated otherwise. Of the
respondents, 63% reported that these requests occurred three or more times per week. Among the various types of
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Table 2 Availability of HIV Self-Tests in Community Pharmacies in Rwanda

Variable Category Frequency | Percent
Availability of HIVST Yes 168 76
No 52 24
Type of HIVST Finger-stick HIV self-test 117 53
Oral Quick HIV self-tests 51 23
None available 52 24
Reasons for non-availability | Not available in wholesale pharmacies 24 46
Regulation constraints 14 27
Limited affordability by the clients 9 17
Doubt about the efficacy of HIVST 5 10

Abbreviation: HIVST, Human immunodeficiency virus self-test.

Table 3 Availability of HIVST by Geographical Locations of Community Pharmacies

Province Availability of HIVST Pearson-Qui | p-value
Yes No Square
Frequency | Percent | Frequency | Percent 4.734 0316
East 15 7% 6 3%
South 20 9% 5 2%
North 24 1% 2 1%
West I 5% 4 2%
Kigali city 98 45% 35 16%
Total 168 76 52 24

Abbreviation: HIVST, Human immunodeficiency virus self-test.

Table 4 Clients’ Request of HIV Self-Tests in Community Pharmacies

Variable Category Frequency | Percent
Request for HIVST by clients Yes 205 93
No 15 7
Frequency of request of HIVST Not requested 15 7
Once a week 11 5
Twice a week 55 25
Three or more times a week 139 63
Frequently requested HIVST Not requested 15 7
Finger-stick HIVST 183 83
Oral Quick HIVST 22 10

(Continued)
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Table 4 (Continued).

Variable Category Frequency | Percent
Clients’ feedback on whether HIVST is expensive Yes 137 62
No 83 38
Type of HIVST which clients claim to be expensive Not expensive 83 38
Oral Quick HIVST 1 50
Finger-stick HIVST 26 12
Do clients provide feedback to Pharmacists after self-testing? Yes 4 2
No 216 98
Pharmacists report HIV test results to any health facility level? | Yes 4 2
No 216 98
Are Pharmacists trained on use of HIVST? Yes 112 51
No 108 49

Abbreviation: HIVST, Human immunodeficiency virus self-test.

HIV self-tests, Finger-stick HIV emerged as the most frequently requested, with 83% of respondents reporting that it was
the preferred choice among their clients. A few Pharmacists stated that clients reported the test results at a rate of 2%.

Cost of HIV Self-Tests in Community Pharmacies
Table 5 shows the cost range of Finger-stick HIV self-tests and Oral Quick HIV self-tests, with a Finger-stick HIV self-
test costing between 1500Rwf ($1.1) and 3500 Rwf ($2.5) with an average cost of 2500Rwf ($1.8), while Oral Quick
tests cost between 2500Rwf ($1.8) and 6000 Rwf ($4.3) with an average of 4438 Rwf ($3.2). The average HIVST was
calculated to be $2.50, which is equivalent to a three-day wage for the lowest-paid unskilled employee in Rwanda, and
thus, unaffordable. However, most participants reported selling Finger-stick HIVST 1500 Rwf ($1.1), while Oral Quick

Table 5 Costs for HIVST in Community Pharmacies

Finger-Stick HIV Self-Test Oral Quick HIV Self-Tests Total
Cost (Rwf) | Cost (USD) | Frequency | Cost (Rwf) | Cost (USD) | Frequency | Frequency | Percent
1500 $1.1 41 1500 $1.1 0 41 24
2000 $1.4 I 2000 $1.4 0 I 7
2500 $1.8 39 2500 $1.8 6 45 27
3000 $2.2 12 3000 $2.2 9 21 13
3500 $2.5 3 5000 $2.5 3 6 4
4000 $2.9 0 4000 $2.9 8 8 5
4500 $3.2 0 4500 $3.2 9 9 5
5000 $3.6 0 5000 $3.6 14 14 8
5500 $4.0 0 5500 $4.0 I I 7
6000 $4.3 0 6000 $4.3 2 2 |

Abbreviations: HIVST, Human immunodeficiency virus self-test; Rwf, Rwandan Francs; USD, United States Dollars; $, Dollars.
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HIVST was at 2500 Rwf ($1.8). As cost increased, there was a corresponding decrease in the number of users, suggesting
a sensitivity to pricing among consumers. Respondents were further asked whether clients had ever claimed HIVST to be
expensive. Of the 220 respondents, 62% said that their clients claimed that HIVST were expensive. Half of the
respondents (50.5%) confirmed that Oral Quick HIV self-tests were the most frequently reported by clients as expensive
HIVST.

Cost of HIV Self-Tests by Region

As shown in (Table 6 and Table 7), the one-way ANOVA showed that the price of Oral Quick HIV self-tests varied
significantly across the Rwandan regions, whereas the Finger-stick HIV self-test did not (F=3.845, p=0.06). Following
one-way ANOVA, a post hoc test as presented in Table 7, was used to determine which regions had significantly different
prices from the others. The results showed that the price of Oral Quick HIV self-tests differed significantly between
Kigali City and the two provinces, the Southern (p<0.001), and the Western one (p=0.004).

Factors Associated with the Availability of HIV Self-Tests

Table 8 shows the results of the bivariate logistic regression and multivariate logistic regression model analyses for the
factors associated with the availability of HIVST. In bivariate logistic regression analyses, we found that pharmacy
ownership, request for HIVST, training using HIVST, and location for the pharmacies were significantly associated with
the availability of HIVST. In multiple logistic regression models, our results indicated that HIVSTs were more likely to

Table 6 Results of One-Way ANOVA Test
with the Cost of the Types of HIVST

Types of HIVST F P-value

Cost of Finger-stick HIVST | 3.845 0.06

Cost Oral Quick HIVST 11.349 | <0.001*

Notes: *: High statistical signifiance at p<0.001; F: F-test.
Abbreviations: HIV, human immunodeficiency virus;
ANOVA, Analysis of vaiance.

Table 7 Results of Post Hoc Test

Province/Region Finger-Stick HIV | Oral Quick HIV
Self-Test Self-Tests
East versus South 0.738 0.999
East versus North 1.000 1.000
East versus West 0.508 0.074
East versus Kigali 0.888 0.120
South versus North 0.813 0.993
South versus West 0.966 0.006**
South versus Kigali 0.078 <0.00 | *#*
North versus West 0.574 0.020%*
North versus Kigali 0.690 0.004**
West versus Kigali 0.100 0.774

Notes: *: Statistical significance at p<0.05; **: Highly statistical significance at
p<0.01; ***: Highly statistical significance at p<0.001.
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Table 8 Bivariate and Multivariate Logistic Regression Analyses for the Factors Associated with the

Availability of HIV Self-Tests

Factors 95% Confidence Intervals 95% C.l.for EXP(B)
Gender COR | Lower | Upper | p-value | AOR | Lower | Upper | p-value
Male |
Female 0.611 0.322 1.159 0.132
Age
Less than 35 |
More than 35 0.752 | 0.276 2.048 0.577
Education
Bachelor I
Master 0.767 | 0.144 4.074 0.755
Marital status
Single |
Married 1.586 | 0.841 2.991 0.154
University of graduation
University of Rwanda | 0.180
Mount Kenya 0.505 | 0.189 1.351 0.174
Abroad 0435 | 0.135 1.404 0.164
Graduation year
Less than 2016 |
After 2016 1.566 | 0.759 3.229 0.225
Work experiences
Less than 5 years | 0.177
5 to 10 years 0.503 | 0.238 1.061 0.071
More than 10 years 0.218 | 0.252 5.889 0.806
Province
East | 0.387
West 0.893 | 0.321 2.482 0.828
North 1.429 | 0.498 4.096 0.507
South 4286 | 0.963 19.078 0.056
Kigali city 0.982 | 0.294 3.286 0.977
Pharmacy ownership
No |
Yes 2.064 1.029 4.139 0.041 * 1.858 1.280 2.629 0.007%*
Request of HIVST
No |
Yes 0.310 0.12 0.78 <0.001*¥* | 0.22 0.07 0.66 <0.00 | #**
(Continued)
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Table 8 (Continued).

Factors 95% Confidence Intervals 95% C.l.for EXP(B)

Gender COR | Lower | Upper | p-value | AOR | Lower | Upper | p-value

Frequency request

Less than once a week | 0.471
Once or twice a week 1.145 0.351 3.733 0.822
Three or more times a week | 1.602 0.755 3.400 0.220

Trained using HIVST

No |
Yes 0.704 | 0.377 0916 0.027 1 0.843 | 0.307 2316 0.0741

Location of the pharmacy

Outside Kigali | |
Kigali 2.381 1.166 4.864 0.017 * 3.549 1.283 9.814 0.015%

Notes: *: Statistical significance at p<0.05; **: Highly statistical significance at p<0.01; ***: Highly statistical significance at p<0.001.
Abbreviations: HIVST, HIV self test; AOR, adjusted odd ratio; COR, crude odd ratio.

be available in pharmacies where pharmacists were also the owners (AOR=1.858, 95% CI: 1.280-2.629, p=0.007) than
their counterparts. Pharmacies with frequent requests for HIVSTs from clients were more likely to have HIVST available
(AOR=0.22; 95%: 0.07-0.66, p<0.001) than those who did not report any request. Pharmacies located in Kigali City had
higher odds of HIVST availability than those outside the city (OR=3.549, 95% CI; 1.289-9.814; p=0.015).

Discussions
This study assessed the availability and affordability of HIVST in community pharmacies. Our results revealed that the
prevalence of stocking HIVSTs was high (76%), with the majority (53%) being Finger-stick HIV self-testing. Although

%4 where similar studies have been

direct comparisons with wealthier nations such as Netherlands and New York City
conducted, are challenging due to Rwanda’s low-income status, this study underscores Rwanda’s improved availability of
HIVST. This is particularly significant, given the lack of comparable studies in similar low-resource settings. Scholars
have noted that the lack of availability often deters individuals from getting tested.'? The improved availability in the
current study may be attributed to a policy that approved the over-the-counter sale of Oral Quick HIV self-tests in
community pharmacies in 2018.%* This strategy increases HIV status awareness, overcoming barriers such as stigma and
accessibility issues such as waiting times for HIV testing at public health facilities.*> Given the proximity of community
pharmacies to the public, this highlights the significant progress that has been made in Rwanda. Furthermore, this study
found a significant correlation between pharmacy location and the availability of HIVSTs, agreeing with findings from
other regions, such as the Netherlands where a correlation between pharmacy location, and the availability of HIV self-
tests was reported.” This suggests that HIVST accessibility is not consistent across urban and rural areas. This may be
attributed to the nature of healthcare infrastructure and policies. Although the country has made efforts to decentralize
healthcare services to ensure that even rural areas have access to essential health commodities, challenges remain. This is
unfortunate, especially for people living in rural areas, which comprise 72.1% of Rwandans.*® Thus, expanding HIV
testing availability in Rwanda is still crucial for achieving the WHO 2030 hIV elimination objectives.

The factors that contributed to HIVSTs’ non-availability included regulatory ambiguity, concerns regarding reliability,
and non-availability at wholesalers. Similarly, reliability concerns in the Netherlands have been a reason for the non-
availability of HIVST.” These findings can be attributed to various reasons. First, the regulatory framework surrounding
medical devices, such as HIV self-tests, may be unclear or evolving, leading to delays or hesitations in approvals and
market entry. Additionally, concerns about the accuracy and reliability of HIV self-tests may deter regulatory agencies
from approving them for sale or discourage healthcare providers from stocking them. Issues related to test performance,
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false positives or negatives, and user errors can undermine confidence in these products, limiting their availability in the
market. In addition, the limited availability of HIVST kits at wholesalers can be influenced by various factors, including
supply chain inefficiencies, distribution challenges, and market demands. In regions where wholesalers are not ade-
quately stocked with HIVSTs or face logistical barriers in their distribution to retailers, the overall availability of these
tests can be affected. Moreover, as in a previous study, Rwandan community pharmacists showed that regulatory
ambiguity hinders their involvement in health promotion.*” This means that community pharmacists need education
on pharmacy regulatory policies to ensure compliance with and adherence to regulations governing their profession.

Although Rwanda approved over-the-counter sale of Oral Quick HIV self-tests in community pharmacies,” its price
remains high for the lowest-paid Rwandans. HIVST costs are unaffordable, with an average cost of 2.58, equivalent to
three days’ wage for the lowest-paid unskilled employee, while WHO/HAI suggests that a treatment course requiring
more than one day’s wage is unaffordable.** However, compared to a systematic literature review in SSA that reported
the mean cost estimate of HIVST at 12.5$, the current study demonstrates a significantly lower cost of HIVST.*® The
study also revealed price variations across the regions, with community pharmacists stating that clients often complain
about high prices. Kigali, the capital city, displayed higher prices compared to the Southern and Western Provinces.
These findings align with broader economic patterns often observed in capital cities, where higher living costs, increased
demand, and greater operational expenses, such as rent and wages, contribute to elevated pricing. To justify this, Kigali,
as an urban and economic hub, experiences heightened demand for healthcare products, potentially driving prices upward
due to market forces. Additionally, pharmacies in Kigali may cater to a demographic with greater purchasing power,
which could allow for higher markups. In contrast, rural and less urbanized areas such as the Southern and Western
Provinces often have lower average incomes, which may constrain the pricing strategies of pharmacies. However, despite
the lower prices in these provinces, affordability remains a critical concern, particularly for low-income earners, as the
cost of finger-stick HIVST kits exceeds the daily wage of many individuals earning 1000 RWF per day. This finding
underscores a significant barrier to access, particularly in rural arecas where poverty levels are higher and individuals may
have limited financial capacity to prioritize health-related expenditures. These finding is like a study in Tanzania which
also found price variations between pharmacies.*” The price discrepancies can be attributed to several factors. First,
logistical challenges and transportation costs may contribute to higher prices in remote or rural areas, where infra-
structure is less developed. Limited competition among suppliers in these regions can also lead to higher prices because
of reduced market pressure. Additionally, variations in purchasing power and economic conditions among different
regions may influence pricing strategies, with suppliers adjusting prices according to the local demand and affordability
levels. Furthermore, factors such as taxes, import duties, and distribution fees can differ across regions, affecting the final
retail price of HIV self-tests. Like any other health commodity, the cost of HIVST is an important factor to consider when
choosing an HIVST.®!” To make HIVST more affordable, measures such as reduced profit markups or partners providing
HIVST through social marketing at a lower cost to clients can be implemented. Alternatively, in a previous study,
community pharmacists stated that for some self-tests, it would be preferable if the government and partners provided
these tests to community pharmacies at no cost so that patients would only have to pay for testing.*” Although HIV
testing is free in public health facilities, it did not prevent clients from seeking HIVST in community pharmacies, where
93% of community pharmacists reported being asked about HIVST by their clients.

Strengths and Limitations of the Study

This study has several strengths. First, it was the first to investigate the availability and affordability of HIV Self-Test
Kits in Community Pharmacies in Rwanda, shedding light on an important aspect of healthcare access. Second, this study
had a large sample size and was conducted comprehensively, allowing the authors to generalize their findings. Moreover,
the use of validated data-collection instruments ensured the accuracy of the results. Third, the selection of community
pharmacies across all provinces made the findings generalizable to all pharmacy users in the country. Fourth, the results
of this study offer important insights that can improve adherence to these rapid tests by improving universal access to
HIV prevention, care, support services, and treatment. Finally, the study’s findings could significantly contribute to the
achievement of the 2030 Sustainable Development Goals (SDGs) by ending the HIV epidemic as a public health threat.
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However, there are certain limitations that warrant further discussion. First, there is a lack of literature on community
pharmacists in Rwanda, and direct interviews with clients seeking HIVSTs to understand their economic pricing are
absent. Additionally, the use of a cross-sectional design limits the ability to establish causality. Furthermore, not all
factors were included in the analyses, potentially leading to overestimation or underestimation of results. Incorporating
qualitative methods to explore the sociocultural context could have complemented the quantitative analysis. Moreover,
a high rate of participant dropouts (16.8%) was observed, which could have influenced the study’s outcomes. We also
recognize that the hypothetical nature of the questions regarding HIVSTs may not accurately predict future behavior. In
addition, our affordability analysis did not account for benchmarks such as median household income and urban-rural
disparities due to the unavailability of such data. Moreover, our study did not investigate the additional drivers of
regional price variations, such as purchasing power and competition among pharmacies, beyond logistical challenges.
Lastly, the minimum wage used for the lowest-paid unskilled worker in Rwanda may be out-dated and less practical, as it
fails to account for current inflation rates and rising living costs, thereby inadequately reflecting present economic
realities.

Future Directions

Based on our results, we recommend that future researchers explore the impacts of different pricing models on access to
HIVST not only in Rwanda but also across other SSA countries, where affordability continues to be a significant barrier
to widespread HIVST and early diagnosis. Scientific evidence on this topic would help inform strategies to improve
affordability and access in LMICs. Additionally, it is important to explore the role of stigma in the uptake of HIVST
through qualitative methods to understand its impact on individuals’ willingness to access testing. Additionally, studies
should examine how stigma intersects with other barriers, such as affordability and availability, to inform more effective
public health interventions that address both social and logistical challenges in HIV testing. As our study did not perform
benchmarks such as median household income and urban-rural disparities, future research should incorporate these
variables to provide a more detailed understanding of affordability challenges. Indeed, future scholars are suggested to
consider the drivers of regional prices variations to better understand the dynamics influencing pricing disparities. Lastly,
longitudinal studies could track changes in stigma over time and its evolving influence on HIV testing behaviors in
different communities.

Conclusion

HIV self-tests are widely available across community pharmacies. This study revealed that HIV self-tests are more
available in pharmacies owned by pharmacists, those with frequent client requests, and those located in the capital city.
Furthermore, the price varies significantly across the regions, with the capital city showing a difference compared to
other regions. Despite improved availability, HIVST kits remain unaffordable to the lowest earners which causes unequal
access to these services. To make these tests more affordable, measures such as reduced profit markups or partners
providing HIVST through social marketing at a lower cost to the client can be implemented. Implementing strategies like
reducing profit markups through social marketing can make HIVST more affordable. Policymakers should consider
subsidizing HIVST or providing them for free to low-income populations, as part of a broader strategy to increase testing
rates and reduce the spread of HIV. Likewise, partnerships with non-governmental organizations (NGOs) and public
health initiatives could help distribute subsidized or free kits in underserved regions to mitigate the financial burden on
vulnerable populations. Moreover, constant monitoring of HIVST distribution, pricing, and utilization patterns is
necessary to assess the effectiveness of implemented measures. Evaluating these metrics can help in making data-
driven adjustments to policies and strategies, ensuring that HIVST becomes a viable option for all Rwandans. In addition,
public health campaigns are also essential to empower the population about the availability and importance of HIV self-
testing. Such campaigns can also address stigma and encourage more individuals to utilize HIVST, thereby increasing
testing rates and early detection. The Rwanda FDA can collaborate with the Ministry of Health to organize gatherings of
community pharmacists, who currently employ most of Rwanda’s pharmacists, to share regulatory policy information
and provide a platform for pharmacists to reduce the number of people who are still unaware of their HIV status.
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