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33 Abstract
34 Community pharmacies (private retail drug shops or pharmacies) have proven successful 

35 for delivering anti-retroviral therapy to people living with human immunodeficiency virus (HIV). 

36 Leveraging this model for tuberculosis (TB) treatment integration could improve access to both 

37 TB and HIV treatment among people with TB/HIV. We identified the barriers and facilitators to 

38 integrating TB treatment into community pharmacies for people with TB/HIV in Kampala, Uganda, 

39 using a qualitative study across six public health facilities. Participants included people with 

40 TB/HIV; healthcare providers (HCPs) from the six facilities and their affiliated community 

41 pharmacies; and experts from the Ministry of Health. Data were collected through interviews 

42 guided by the Consolidated Framework for Implementation Research (CFIR). We performed 

43 framework analysis and mapped the emergent sub-themes to the relevant CFIR domains. We 

44 enrolled 47 participants: six TB focal persons, six HIV focal persons, nine pharmacy HCPs, three 

45 Ministry of Health staff, and 23 people with TB/HIV. Major facilitators included the convenience of 

46 accessing both TB and HIV treatment at a single location; enhanced privacy and reduced stigma; 

47 improved accessibility through extended hours, shorter wait times, and proximity; readiness of 

48 community pharmacy HCPs to deliver TB treatment; willingness of people with TB/HIV to engage 

49 in self-managed care; and training of pharmacy HCPs in TB care. Key barriers included unclear 

50 eligibility criteria for enrolling people with TB/HIV, absence of TB counseling services at 

51 pharmacies, inadequate infrastructure for TB drug storage, limited confidence among pharmacy 

52 HCPs in delivering TB care, and unclear logistics and operational procedures for implementation. 
53 Therefore, context-specific interventions that are developed in collaboration with key 

54 stakeholders, address barriers like eligibility criteria refinement, enhanced pharmacy HCP 

55 training, and financial incentives, and leverage facilitators like policy support and stakeholder 

56 readiness, are needed for the successful integration of TB treatment into community pharmacies 

57 for people with TB/HIV in Uganda.
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64 Introduction
65 In 2023, 10.8 million people were diagnosed with tuberculosis (TB) globally, and 6.1% of 

66 those resulted from Human Immunodeficiency Virus (HIV) [1]. TB and HIV are among the leading 

67 causes of death globally [2], with TB being the main cause of death in people living with HIV 

68 (PLHIV) [3, 4]. Conversely, HIV negatively impacts treatment outcomes among people with TB. 

69 Systematic reviews show a 70-71% pooled treatment success rate (TSR) among people with 

70 TB/HIV [5-7], which is suboptimal compared to the World Health Organization (WHO) desired 

71 target of ≥90%. Additionally, people with TB/HIV have a 35-47% lower TSR [7, 8] and a 24% 

72 higher risk of multidrug-resistant TB [9] compared to those without HIV. In Uganda, the TSR 

73 among people with TB/HIV is approximately 70% [10], falling below the WHO’s desired target. 

74 HIV significantly contributes to suboptimal TSR among people with TB, primarily due to 

75 immune suppression, which compromises the body's ability to fight TB. Additional factors, such 

76 as drug interactions, higher pill burden, and opportunistic infections, also play a significant role 

77 [11]. Furthermore, longer travel distances that lead to missed medication refill appointments 

78 reduce TSR among people with TB/HIV [12, 13]. A study in rural eastern Uganda found that 

79 people with TB/HIV who travel ≥5 km to a TB clinic have a 17% lower TSR compared to those 

80 who travel <5 km to the same clinic [14]. In Kampala, people with TB and/or HIV who travel ≥2 

81 km to a TB clinic have 9-27% higher mortality compared to those who travel <2km to the same 

82 clinic [15]. These findings suggest a need for novel and innovative strategies to improve TSR 

83 among people with TB/HIV [16]. 

84 Community pharmacies, also referred to as private retail drug shops, represent a person-

85 centered differentiated service delivery (DSD) model in Uganda, currently used exclusively to 

86 provide anti-retroviral therapy (ART) refills for PLHIV. Studies have shown that community 

87 pharmacies have substantial benefits among PLHIV, including enhancing ART access and 

88 coverage [17], ensuring convenient ART refills, and reducing stigma [18]. Additionally, through 

89 community pharmacies, studies have shown that PLHIV achieved ≥95% ART adherence [19] as 

90 well as ≥95 viral load suppression [20]. Healthcare providers (HCPs) have reported decongestion 

91 at the health facilities due to reduced patient load [21] and time saved, allowing them to focus on 

92 PLHIV who need more care and those with ART-related adherence challenges [17, 21]. Benefits 

93 previously documented among PLHIV receiving ART through community pharmacies could 

94 similarly extend to those with TB/HIV if TB drug refills are integrated into these pharmacies.

95
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96 The integration of TB treatment into community pharmacies would enable convenient 

97 access to both ART and TB medication refills at the same location and time. However, 

98 uncertainties remain regarding contextual factors that may influence the successful 

99 implementation of TB treatment integration in this setting. Accordingly, we designed the 

100 Community Pharmacy Tuberculosis Treatment (COPHAT) study to explore the barriers and 

101 facilitators to integrating TB treatment into community pharmacies among people with TB/HIV in 

102 Kampala, Uganda. The evidence will inform the design of context-relevant implementation 

103 strategies for integrating TB treatment into community pharmacies for people with TB/HIV in 

104 Kampala, Uganda, including testing the intervention in a pilot, type 2 hybrid effectiveness-

105 implementation, individually randomized trial.

106

107 Methods 
108 Study design and setting
109 We conducted a theory-informed qualitative study at six primary healthcare facilities in 

110 Kampala, the capital city of Uganda. The health facilities provide TB and HIV care per the Uganda 

111 national treatment guidelines and operate from 8:00 a.m. to 5:00 p.m., Monday through Friday. 

112 Each health facility has separate, dedicated TB and ART clinics, each overseen by a focal person. 

113 The focal persons are typically clinical officers, nurses, or medical officers with substantial 

114 experience in TB or HIV care. The characteristics and setup of the health facilities have been 

115 described in our previous studies [22-24].

116

117 Study population and sampling 
118 Participants included people with TB/HIV who accessed care at the six health facilities; 

119 community pharmacy healthcare providers (HCPs) affiliated with each health facility; TB and HIV 

120 focal persons from the respective clinics; and officials from the Uganda Ministry of Health (MoH) 

121 involved in DSD models. Eligible people with TB/HIV were aged 18 years or older, had been on 

122 both TB and HIV treatment for at least two months, and had received ART refills through either a 

123 community pharmacy or a health facility. The two-month treatment threshold was set to ensure 

124 the participants had sufficient experience with community pharmacy or health facility-based 

125 medication refills and to provide meaningful insights. Eligible community pharmacy HCPs, TB and 

126 HIV focal persons, and MoH officials (included as DSD Model Experts) had at least six months of 

127 experience in TB care or management. 
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128 During the study period, 4-6 people with TB/HIV at each TB clinic were consecutively sampled 

129 (eligible individuals who presented at the clinic and consented to participate in the study were 

130 enrolled). 

131 Focal persons and MoH officials were purposively selected as key informants due to their 

132 extensive knowledge and experience in implementing the community pharmacy model. For each 

133 health facility, one affiliated community pharmacy serving at least 50 PLHIV was randomly 

134 selected. At the selected community pharmacy, 1-2 HCPs were purposively sampled and 

135 interviewed. Community pharmacy HCPs interact daily with people with T/HIV, so they were 

136 considered to have extensive experience in pharmacy-based drug refills, including anti-retroviral 

137 drugs (ARVs).

138

139 Study variables 
140 The study was guided by the Consolidated Framework for Implementation Research 

141 (CFIR), an implementation science framework, to identify the implementation determinants of TB 

142 treatment integration into community pharmacies. CFIR is also effective for selecting 

143 implementation strategies that overcome barriers to intervention implementation and maximize 

144 the facilitators [25]. CFIR was also used to guide the development of the data collection tools (S1 

145 File). CFIR consists of five domains that influence implementation either positively or negatively, 

146 and we examined all five domains in this study (Table 1). 

147

148 Table 1. Summary and description of all CFIR domains and how they relate to the study

CFIR domain Description and examples
Intervention 
characteristics

This domain referred to the features of the intervention itself—integrating 
TB treatment into community pharmacies. For example, participants 
discussed whether flexible medication pick-up times, reduced clinic 
visits, or convenient pharmacy locations would make the intervention 
more acceptable or feasible.

Characteristics of 
individuals

This domain covered personal-level factors that may influence the 
implementation of the intervention. These included clients’ stability on 
ART, adherence to appointments, proximity of residence to pharmacies, 
presence of treatment support systems, and the knowledge, beliefs, and 
motivation of pharmacy staff.

Inner setting This domain captured the structural and cultural context within 
community pharmacies and associated health facilities. It included 
institutional readiness, communication networks, and the overall 
implementation climate. For example, how factors such as trained staff, 
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referral mechanisms, and storage capacity for TB medications may 
influence the integration efforts.

Outer setting This domain encompassed external influences such as policies, patient 
needs, and community dynamics. For instance, participants described 
how perceived stigma and discrimination may shape the acceptability of 
receiving TB treatment from pharmacies. The domain also described the 
role of the national TB/HIV policies and guidance from regulatory bodies 
like the Ministry of Health.

Process This domain refers to the activities that may be undertaken to implement 
the intervention, including planning, engagement, execution, and 
evaluation. Key elements included coordination between health facilities 
and pharmacies, integration of TB-related data into health management 
information systems, sputum follow-up testing, monitoring of treatment 
outcomes, provision of logistical support, staff training, and supportive 
supervision.

149

150 Data collection 
151 Between March 01, 2025, and April 25, 2025, three trained and daily supervised research 

152 assistants (one female [NN] and two males [KR and RZ]) conducted in-depth interviews with 

153 people with TB/HIV and key informant interviews with the rest of the participants. The research 

154 assistants hold bachelor’s degrees in health and social sciences and have five or more years of 

155 experience in qualitative data collection. The supervision was done by the Principal Investigator 

156 through impromptu visits and follow-up at the study sites. In-depth interviews were conducted in 

157 Luganda, the local language, and lasted approximately 30 to 60 minutes. Key informant 

158 interviews, conducted in English, lasted 30 to 45 minutes. All interviews were conducted in quiet, 

159 convenient locations using a hand-held audio recorder (Sony PCM-A10). Field notes were taken 

160 during the interviews to capture contextual details, non-verbal cues, and researcher reflections to 

161 complement and enrich the interview data. At the end of each interview, research assistants 

162 summarized the major emergent issues, which were used to brief the principal investigator and 

163 inform the ongoing direction of the study. During the first week of data collection, they held daily 

164 reflection sessions to discuss the interview process, followed by twice-weekly sessions thereafter. 

165 These debriefings facilitated peer learning and enabled the principal investigator to provide timely 

166 technical support.

167
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168 Statistical methods: sample size and data analysis 
169 We determined the sample size using the saturation principle—a point at which additional 

170 interviews never yielded new information [26]. Specifically, this was observed when ≤5% of the 

171 information was new, conditional on a base size of 20 and a run length of 15 [27]. The interviews 

172 were transcribed verbatim by two qualitative researchers (NN and KR) with five or more years of 

173 experience in qualitative data transcription. Both transcribers checked the transcripts for accuracy 

174 by replaying and reviewing the respective audio recordings. Inconsistencies were identified and 

175 corrected before uploading the transcripts to NVivo version 14.23.3 (Qualitative Data Analysis 

176 software) for analysis. To ensure integrity in the transcripts, the Principal Investigator randomly 

177 sampled a few transcripts and assessed them for accuracy by replaying the corresponding audio 

178 recordings. A framework analysis that employed both deductive and inductive coding approaches, 

179 guided by the CFIR domains, was employed. Here, two independent data analysts (JI and RK) 

180 conducted the coding and analysis of the transcripts. JI, a male public health specialist with five 

181 years of qualitative research experience, and RK, a female socio-behavioral research scientist 

182 with over 10 years of research experience, each holds a doctorate in public health. JI and RK 

183 have expertise in qualitative data collection, analysis, and interpretation.

184 JI and RK independently reviewed 5-7 transcripts to familiarize themselves with the data, 

185 coded the transcripts by flagging important texts, identified emerging patterns, and jointly 

186 developed a preliminary codebook by consensus. The preliminary codebook was then used to 

187 code the remaining transcripts, with the flexibility to incorporate new codes as they emerged. 

188 Similar codes were grouped into categories, which were then organized into sub-themes aligned 

189 with the CFIR domains. Two senior researchers (AC and CW) reviewed and validated the final 

190 codebook to ensure analytical rigor. The findings were presented using illustrative quotes and 

191 anonymized participant identifiers. Reporting of the findings adhered to the Consolidated Criteria 

192 for Reporting Qualitative Research (COREQ) guidelines (S2 File) [28].

193

194 Quality control and scientific rigor
195 In March 2025, we conducted a three-day training for the research assistants covering the 

196 study protocol, responsible conduct of research, and interviewing and probing techniques. The 

197 training included structured sessions and six rounds of role plays, which were observed and 

198 assessed by the study investigators to ensure proficiency. 
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199 We pre-tested the interview guides at the Infectious Diseases Institute TB clinic with 

200 participants who met similar characteristics to our study population. Feedback was obtained and 

201 used to revise question phrasing, improve flow, and ensure cultural appropriateness. To enhance 

202 scientific rigor, we employed triangulation of: 1) data sources, by interviewing participants from 

203 different sites; 2) investigators, by using multiple coders during analysis; and 3) methods, by 

204 conducting both in-depth and key informant interviews. We also maintained a detailed audit trail 

205 of study design decisions, interview notes, coding iterations, and analytic memos to ensure 

206 dependability and confirmability. Thick descriptions were used to enable transferability by 

207 providing rich context around participants' experiences. We did not conduct member checking 

208 due to time constraints, but mitigated this by peer debriefing among the study team and reflexive 

209 journaling to enhance credibility and reduce bias.

210

211 Ethical issues
212 We obtained administrative clearance from the Directorate of Public and Environmental 

213 Health, Kampala Capital City Authority (Ref: DPHE/KCCA/1301/01). Ethical approval was granted 

214 by the Makerere University Infectious Diseases Institute Research Ethics Committee (Ref: IDI-

215 REC-2024-98) and the Uganda National Council for Science and Technology (Ref: HS4397ES). 

216 All participants provided informed consent—either written or by thumbprint—after receiving 

217 detailed study information, including the study rationale, purpose, and potential risks and benefits. 

218 Additional study information focused on measures to ensure the privacy and confidentiality of 

219 information, the right to withdraw at any time, compensation for time spent in the study, and the 

220 acquisition of the required ethical approvals.

221

222 Inclusivity in global research
223 Information regarding ethical, cultural, and scientific considerations specific to inclusivity in global 

224 research is included in the Supporting Information (S3 File).

225

226 Results
227 Description of participant's characteristics
228 Table 2 presents the characteristics of the participants included in the study. We enrolled 

229 47 individuals: six TB focal persons, six HIV focal persons, nine community pharmacy HCPs, 

230 three MoH experts, and 23 people with TB/HIV, aged 20–69 years (mean±SD: 35.6±8.5). 
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231 Participants were almost equally distributed across the study sites, except the MoH, which had a 

232 lower number of participants. Of the participants included, 25 (53.2%) were male; 33 (70.2%) had 

233 attained secondary education or higher; and 27 (57.4%) were formally employed.

234 Table 2: Participants' characteristics
Variable Level Overall (n=47)
Study sites Kawaala Health Center IV 8 (17.0)
 Kisenyi Health Center III 8 (17.0)
 Kisugu Health Center III 6 (12.8)
 Kiswa Health Center III 7 (14.9)
 Kitebi Health Center III 8 (17.0)
 Komamboga Health Center III 7 (14.9)
 MoH 3 (6.4)
Type of participant HIV focal person 6 (12.8)
 Community pharmacy HCP 9 (19.1)
 MoH DSD Model Expert 3 (6.4)
 People with TB/HIV 23 (48.9)
 TB focal person 6 (12.8)
Age group (years) Less than 35 25 (53.2)
 35 and over 22 (46.8)
 Mean age (standard deviation) 35.6 (8.5)
Sex Female 22 (46.8)
 Male 25 (53.2)
Level of education None 4 (8.5)
 Primary 10 (21.3)
 Secondary and over 33 (70.2)
Type of employment None/unemployed 3 (6.4)
 Self-employed 17 (36.2)
 Formally employed 27 (57.4)

235

236 Facilitators and barriers to integrating TB treatment into 
237 community pharmacies for people with TB/HIV in Kampala, 
238 Uganda.
239 The facilitators and barriers to integrating TB treatment into community pharmacies for 

240 people with TB/HIV, based on the CFIR domains, are summarized in Table 3. Many of the 

241 facilitators were in the CFIR domain and focused on the characteristics of individuals. Similarly, 

242 the majority of the barriers were in the outer setting of the CFIR domain. 
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243 Table 3: Facilitators and barriers to integrating TB treatment into community pharmacies 
244 for people with TB/HIV in Kampala, Uganda.

CFIR domains Facilitators Barriers

1. Intervention 
characteristics

• Convenience of accessing both TB 
and HIV treatment (dual therapy).
• Use of adherence and viral load data 
as eligibility criteria for community 
pharmacy-based TB treatment

• Unclear eligibility criteria for 
identifying and enrolling people 
with TB/HIV into community 
pharmacies.

2. Outer 
setting

• Existing national DSD model policy 
supports the integration of TB services 
into community pharmacies

• Enhanced anonymity at pharmacies 
reduces stigma, improves comfort, 
and ensures privacy.

• Inadequate patient awareness 
about the treatment of TB in 
community pharmacies.
• Lack of financial incentives for 
community pharmacy HCPs to 
offer TB services
• Resistance of people with 
TB/HIV and HCPs to community 
pharmacy-based TB treatment.

3. Inner setting • Convenience: extended hours, 
reduced wait times, and proximity 
make community pharmacies more 
accessible to people with TB/HIV.

• Lack of TB counseling 
services at community 
pharmacies.
• Inadequate infrastructure for TB 
drug storage.

4. 
Characteristics 
of individuals

• Optimism about TB integration and 
belief in its feasibility and impact.
• Readiness of community pharmacy 
HCPs to deliver TB treatment.
• Willingness of people with TB/HIV 
to engage in integrated and self-
managed TB care.

• Perceived mistreatment and 
disrespectful care by community 
pharmacy HCPs.
• Limited confidence in TB care 
management among 
community pharmacy HCPs.

5. Process • Training of community pharmacy 
HCPs in TB treatment.
• Early involvement of key stakeholders 
in the integration process.

• Unclear logistics and 
operational procedures for 
implementing TB services 
within community pharmacies 

245 Note: Bolded texts are the major facilitators and barriers in the study.

246
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247 1. Intervention characteristics
248 Facilitators 
249 Convenience of accessing both TB and HIV treatment (dual therapy)
250 All participants (people with TB and HCPs) stated that integrating TB treatment into 

251 community pharmacies would make TB treatment more convenient and accessible for people 

252 with TB/HIV in a single place and reduce the need for multiple visits to the health facility or TB 

253 and HIV clinics.

254 “Clients (PLHIV) come to pick ARVs [anti-retroviral drugs] and would want to pick TB drugs 

255 from here [community pharmacy] too instead of going to the hospital [health facility].” 

256 (Community pharmacy HCP, Female).

257 “If I can pick both TB and HIV medicines from the pharmacy, that will be good because it 
258 is near my home.” (Person with TB/HIV, Male).

259 Community pharmacy HCPs unanimously emphasized that integrating TB treatment aligns with 

260 their existing roles, such as dispensing medications for other chronic conditions, including HIV.

261 “We can do it [TB treatment] the same way we do for ARVs [Anti-Retroviral Drugs]. We 

262 have been dispensing [TB drugs] to them for two months” (TB focal person, Female). 

263  Use of adherence and viral load data as eligibility criteria for 
264 community pharmacy-based TB treatment. 
265 Participants emphasized using high ART adherence and suppressed viral load to identify 

266 eligible people with TB/HIV for treatment at community pharmacies. They noted that such 

267 eligibility criteria would ensure only stable individuals transition to community pharmacies, 

268 enhancing integration effectiveness and reducing risks linked to complex clinical management 

269 outside health facilities.

270  “They [community pharmacies] should not consider someone with a high viral load 

271 [detectable or unsuppressed viral load] ......The clinicians know how to tell who is adhering 

272 well and who is not adhering well to consider for the integration.” (Person with TB/HIV, 

273 Female).
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274 Barriers
275 Unclear eligibility criteria for identifying and enrolling people with 
276 TB/HIV into community pharmacies
277 Certain participants (focal persons and people with TB/HIV) indicated undefined eligibility 

278 criteria as a barrier to the seamless integration of TB treatment into community pharmacies. The 

279 participants continued to state that community pharmacies may not suit all people with TB/HIV, 

280 and that lacking clear eligibility criteria could hinder integration. 

281 “There should be recruitment (eligibility) criteria for community pharmacies. You do not 

282 just push in everybody (people with TB/HIV) to the pharmacy.” (TB focal person, Male).

283 2. Outer setting
284 Facilitators
285 Existing national DSD model policy supports the integration of TB 
286 services into community pharmacies
287 The existence of a national DSD model policy supporting the integration of TB services 

288 into community pharmacies emerged as a facilitator. The policy was built on previous successes 

289 of integrating ART into pharmacies, enabling the MoH’s National TB Control Program to develop 

290 and launch an integration plan. The plan aims to support the delivery of TB medication refills, 

291 screening, and prevention services at the community pharmacy level. 

292 “It’s now the strategic direction [under the DSD model] of the Ministry of Health to integrate 

293 services. We wanted to go beyond just dispensing medicine but also do a bit of 

294 screening… TB preventive therapy… follow-up… nutrition assessment.” (DSD Model 

295 Expert, Male).

296 The integration of TB services may further be strengthened by the availability of training 

297 packages, which are perceived to facilitate a layered, stepwise rollout—from the national to 

298 regional, district, health facility, and community pharmacy levels. DSD model experts at the MoH 

299 indicated that training materials have already been developed to facilitate the integration of TB 

300 treatment as well as non-communicable diseases into community pharmacies.

301 “We already developed a package, an integration package. We already developed some 

302 integration training materials.” (DSD Model Expert, Female).

for use under a CC0 license. 
This article is a US Government work. It is not subject to copyright under 17 USC 105 and is also made available 

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 
The copyright holder for this preprintthis version posted July 11, 2025. ; https://doi.org/10.1101/2025.07.08.25331094doi: medRxiv preprint 

https://doi.org/10.1101/2025.07.08.25331094


13

303  “We finished the national TOT [Training of Trainers] on integration and are now doing 

304 regional TOT on integration. We then go to the district and health facilities.” (DSD Model 

305 Expert, Female).

306 Enhanced anonymity at pharmacies reduces stigma, improves 
307 comfort, and ensures privacy.
308 All participants indicated that integrating TB treatment into community pharmacies may 

309 offer people with TB/HIV a more anonymous treatment environment compared to public health 

310 facilities. They stated that the approach may avoid the stigma and discrimination often associated 

311 with TB and HIV and ensure people with TB/HIV feel less exposed to social judgment.

312 "There are people who are wide-mouthed... somebody sees you and goes talking... But 

313 here you will move to the [community] pharmacy and pick your drugs and return home 

314 without anybody getting to know."  (Person with TB/HIV, Female).

315 Barriers 
316 Inadequate patient awareness about the treatment of TB in community 
317 pharmacies
318 Insufficient understanding of the capacity of community pharmacies to offer TB treatment 

319 was perceived as a barrier. Participants noted that if people with TB/HIV are not aware that 

320 community pharmacies can provide TB medication refills, they may continue to return to the health 

321 facilities for these services. They highlighted the need for more targeted communication and 

322 education for people with TB/HIV to improve their trust and engagement with pharmacy-based 

323 care.

324 “If the patients [people with TB/HIV] are not sensitized well at the health facility… they 

325 might end up going back [to the health facility] … or just remain in space [go nowhere].” 

326 (TB focal person, Female).

327 Lack of financial incentives for community pharmacy providers to offer 
328 TB services
329 It emerged that a lack of financial incentives for the Community Pharmacy HCPs involved 

330 in TB medication refills would hinder the integration of TB services into pharmacies.
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331 Some participants noted that, in the absence of incentives, pharmacies may deprioritize TB 

332 treatment due to the substantial time and resource demands associated with providing care for 

333 people with TB/HIV.

334 “Like for ART integration into community pharmacies, the organization gives us 2,000 

335 Uganda shillings (about $0.55) for every patient [PLHIV dispensed ARVs] …... I think the 

336 same can be done with TB treatment” (Community pharmacy HCP, Male).

337 Resistance of people with TB/HIV and HCPs to community pharmacy-
338 based TB treatment.
339 Findings revealed that some people with TB/HIV may prefer to visit public health facilities 

340 for their TB treatment. They expressed doubts about the competence and reliability of community 

341 pharmacies in providing TB treatment. This barrier was reinforced by some community pharmacy 

342 HCPs, who noted that many people with TB/HIV were unfamiliar with the role of community 

343 pharmacies in TB care. 

344 “The ones [HCPs] here [at the public health facilities] have more experience than those 

345 [HCPs] at the community pharmacy.” (Person with TB/HIV, Female).

346  “Some of them [people with TB] may be new in this system [community pharmacy-based 

347 care] … they may not know the benefits of receiving from the community pharmacy. “Of 

348 course, there are those who will accept and those who will refuse.” [Community pharmacy 

349 HCP, Female).

350 Some participants believed that pharmacies are unsuitable for TB treatment because they 

351 primarily stock over-the-counter medications like painkillers and antimalarials. They perceived 

352 that pharmacies lacked the infrastructure necessary to refill TB drugs.  

353  “Pharmacies sell Panadol [paracetamol tablets—painkillers] and [anti] malarial drugs. I 

354 am not sure they are ready for TB treatment.” (Person with TB/HIV, Female).

355
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356 3. Inner setting
357 Facilitators
358 Convenience: Extended hours, reduced wait times, and proximity make 
359 community pharmacies more accessible to people with TB/HIV.
360 Participants noted that the extended working hours, reduced wait times, and geographical 

361 proximity of community pharmacies to people with TB/HIV were facilitators for integrating TB 

362 treatment. They mentioned that integrating TB treatment into community pharmacies would 

363 significantly improve access to both ART and TB medication refills for people with TB/HIV. 

364  “Most community pharmacies open at 8.30 am [morning hours], some work for 24 hours, 

365 unlike here at the health facility where they [HCPs] work between 9.00 am and 3.00 pm.” 

366 (TB focal person, Male).

367 Some of the participants cited long wait times at health facilities due to high patient load and long 

368 queues as reasons why community pharmacies are better suited for integrating TB treatment. 

369  “You might find that in the health facility, there are many people [high patient load], you 

370 have to line up [long queues and then wait time] …but in the community [pharmacy], once 

371 you go there, you pick your [TB and HIV] drugs and leave” (Person with TB/HIV, Female).

372 Additionally, it emerged that community pharmacies were widely distributed, and their proximity 

373 to people with TB/HIV was identified as a key facilitator for integrating TB treatment. This aligns 

374 with the preferences of people with TB/HIV by addressing access barriers often encountered at 

375 public health facilities.

376 “There is a [community] pharmacy almost in every trading center. People do not have to 

377 travel far, like they do to reach a health facility. (Person with TB/HIV, Male).

378

379 Barriers
380 Lack of TB counseling services at community pharmacies
381 People with TB/HIV expressed concerns about the lack of counseling services at 

382 community pharmacies. While community pharmacies refill ART to PLHIV, it emerged that if an 

383 ART refill appointment was missed for a week, individuals were required to seek counseling at 

384 the health facility before continuing with the refills. 

for use under a CC0 license. 
This article is a US Government work. It is not subject to copyright under 17 USC 105 and is also made available 

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 
The copyright holder for this preprintthis version posted July 11, 2025. ; https://doi.org/10.1101/2025.07.08.25331094doi: medRxiv preprint 

https://doi.org/10.1101/2025.07.08.25331094


16

385 People with TB/HIV perceived this additional step as burdensome and a potential barrier to 

386 integrating TB treatment into community pharmacies. 

387 “If a person [with HIV] takes more than one week without coming [to the community 

388 pharmacy]… then that person is taken back to the other side of the health facility for 

389 [treatment adherence and psychosocial] counseling.” (Person with TB/HIV, Female).

390 Furthermore, participants expressed concerns about the capacity of community pharmacies to 

391 provide counseling services to people with TB/HIV in need. This was cited as a barrier to 

392 integrating TB treatment into pharmacies. 

393  “Most of us [community pharmacy HCPs] are not trained to handle TB patients, especially 

394 on how to counsel them or manage [medication] side effects.” (Community pharmacy 

395 HCP, Male).

396 Inadequate infrastructure for TB drug storage
397 Concerns were raised about the availability of space to safely store TB medications in 

398 pharmacies. Some people with TB/HIV expressed doubts regarding the ability of pharmacies to 

399 store their medications appropriately. In contrast, community pharmacy HCPs acknowledged the 

400 storage limitations and indicated that it could hinder the integration of TB treatment.

401 “I wonder if [community] pharmacies have the right storage for TB drugs. Where will they 

402 [community pharmacies] store the TB drugs? Do they even have space?” (Person with 

403 TB/HIV, Male).

404 "The [community] pharmacy is very small and does not have the space to store the TB 

405 medication safely." (HIV focal person, Female).

406  4. Characteristics of individuals
407 Facilitators
408 Optimism about TB integration and belief in its feasibility and impact
409 Participants expressed optimism about integrating TB treatment into community 

410 pharmacies, suggesting that the approach could be feasible and has the potential to significantly 

411 improve the health outcomes of people with TB/HIV.
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412 "It [integration of TB treatment into community pharmacies] will work if the medicines [anti-

413 TB drugs] are there, health workers are available, and treatment is available." (Person 

414 with TB/HIV, Male).

415 "I am excited to help integrate TB treatment into our [community pharmacy] services 

416 because I believe it will improve patient outcomes." (Community pharmacy HCP, Female).

417 Readiness of community pharmacy HCPs to deliver TB treatment
418  Several community pharmacy HCPs expressed readiness to support the integration of TB 

419 treatment into pharmacies. They felt professionally obligated to contribute to TB care and reported 

420 confidence in their ability to provide TB treatment alongside ART for people with TB/HIV.

421 “If trained, I would be confident and ready to dispense TB drugs and explain [to people 

422 with TB/HIV] how to take them.” (Community pharmacy HCP, Male).

423 “I think whoever can dispense these other drugs can also dispense TB drugs, provided 

424 that person is well-oriented.” (Community pharmacy HCP, Male).

425 Willingness of people with TB/HIV to engage in integrated and self-
426 managed TB care
427 People with TB/HIV expressed willingness to actively engage in integrated and self-

428 managed TB treatment through pharmacies. This readiness was identified as a key facilitator for 

429 the successful integration and sustained delivery of TB treatment through community pharmacies.

430  “As long as the drugs [TB and HIV drugs] are the same, I do not mind where I get them 

431 from.” (Person with TB/HIV, Female).

432 Barriers
433 Perceived mistreatment and disrespectful care at community 
434 pharmacies
435 Some people with TB/HIV reported previous experiences of mistreatment and 

436 disrespectful behavior in community pharmacies. They indicated that such experiences 

437 undermine the trust of people with TB/HIV and decrease their willingness to participate in 

438 integrated care. 

439
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440 “…you meet some [community pharmacy] health workers who would insult us [people 

441 with TB/HIV], disrespect and discriminate against us, like they say, extend very far, I do 

442 not want to contract your TB. At least I should go to the hospital [health facility] where 

443 they [HCPs] handle me with care [respectful and compassionate care]…” (Person with 

444 TB/HIV, Male).

445 Limited confidence in TB care management among community 
446 pharmacy HCPs
447 Some community pharmacy HCPs expressed low confidence in their ability to safely and 

448 effectively manage TB treatment, viewing it as more complex than HIV management.

449 “ART [Anti-retroviral Therapy] is easier [to dispense]. TB has so many complications and 

450 I am not confident about treating it.” (Community pharmacy HCP, Male).

451  5. Process
452 Facilitators
453 Training of community pharmacy HCPs in TB treatment
454 The training of community pharmacy HCPs on TB treatment emerged as a crucial 

455 facilitator for the successful integration of TB treatment into pharmacies. All participants (HCPs 

456 and people with TB/HIV) emphasized the need to train community pharmacy HCPs to enhance 

457 their confidence and competence in managing complex TB treatment regimens.

458 “There is a need for you to first train those people [community pharmacy HCPs] on how 

459 to implement [dispense TB drugs].” (HIV focal person, Male).

460  “After that process of talking to us [community pharmacy HCPs], the next step should 

461 be the refresher training.” (Community pharmacy HCP, Female).

462 “Capacity building and patient literacy are key, tell them [people with TB/HIV] what they 

463 can and what they cannot get from the [community] pharmacies.” (DSD Model Expert, 

464 Female).

465
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466 Early involvement of key stakeholders in the integration process
467 Participants emphasized the importance of early involvement of key stakeholders in the 

468 process of integrating TB treatment. In particular, they cited the involvement of community 

469 pharmacy personnel (HCPs and proprietors), people with TB/HIV, and HCPs at the ministry and 

470 health facilities. This inclusive approach was considered crucial for fostering ownership and 

471 shaping the integration strategy to effectively address the needs and preferences of people with 

472 TB/HIV.

473  “They should involve us [people with TB/HIV] before starting it [TB treatment 

474 integration]. We can help explain to others [people with TB/HIV] about it.” (Person with 

475 TB/HIV, Male).

476 “We need to ensure that they [pharmacy HCPs and proprietors] are involved right from 

477 the beginning. We talk to them, sensitize them.” (HIV focal person, Male).

478 The existing partnership between community pharmacies and health facilities was highlighted as 

479 a central pillar for strengthening stakeholder engagement. In particular, the established 

480 collaboration around ART integration was viewed as important for fostering mutual respect and 

481 shared responsibility in integrating TB treatment.

482  “We already work with the health facility staff to support HIV care [ART refills to PLHIV]. 

483 They can support us for TB [treatment integration] too.” (Community pharmacy HCP, 

484 Female).

485 Barriers
486 Unclear logistics and operational procedures for implementing TB 
487 services within community pharmacies
488 Participants identified the absence of clear mechanisms for drug supply and 

489 accountability, reporting, and supervision as barriers to integrating TB treatment into community 

490 pharmacies. They noted that these gaps could create confusion and operational challenges, 

491 potentially undermining the feasibility and sustainability of the integration process.

492  “We need a clear implementation plan. Who supplies the drugs [anti-TB drugs]? Who 

493 trains us [the community pharmacy HCPs]? Who supervises us?” (Community pharmacy 

494 HCP, Male).
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495 “How do we ensure that as these pharmacies are given medicine to dispense, they will 

496 account for it properly? “That is why we need an electronic system so that the health 

497 facilities can gain confidence and get to know that the pharmacy has such and such 

498 number of clients [People with TB/HIV].” (DSD Model Expert, Male).

499 Discussion 
500 We explored the facilitators and barriers to integrating TB treatment into community 

501 pharmacies for people with TB/HIV in Kampala, Uganda, using a theory-informed implementation 

502 science framework—the CFIR. We found that the facilitators and barriers are primarily rooted in 

503 the community pharmacy setting, followed by those at the health worker level, and to a lesser 

504 extent, among people with TB/HIV. 

505 The study found that integrating TB treatment into community pharmacies is facilitated by 

506 the convenience of accessing both TB and HIV treatments, extended operating hours, and 

507 reduced wait times. These findings align with previous research demonstrating that community 

508 pharmacies (private retail drug outlets) provide convenient access to healthcare, with most 

509 operating at least 12 hours per day and throughout the week [29]. The extended hours make 

510 pharmacies an important venue for delivering TB services. Additionally, another study reported 

511 that the widespread geographic distribution of community pharmacies facilitates timely access to 

512 HCPs, supporting treatment adherence and engagement in care [30]. 

513 Enhanced anonymity provided by community pharmacies emerged as a key facilitator of 

514 TB treatment integration, as it helps reduce stigma, improve comfort, and promote privacy for 

515 people with TB/HIV. This is not surprising, as people with TB/HIV often face stigma [31-33], 

516 including the risk of inadvertent status disclosure. Community pharmacies can, therefore, act as 

517 a shield against these barriers, which can otherwise delay timely access and continuity of TB/HIV 

518 treatment. This finding is supported by several studies reporting that community pharmacies may 

519 help prevent inadvertent HIV status disclosure [34] and mitigate both self-stigma and community 

520 stigma [19, 21, 35-37].

521 The willingness and readiness of community pharmacy HCPs to deliver pharmacy-

522 integrated TB treatment to people with TB/HIV emerged as an important facilitator. Additional 

523 facilitators included pharmacy HCPs perceiving the integration as an extension of their 

524 professional responsibility to support public health initiatives and improve patient outcomes. The 

525 finding is consistent with the results of a Malaysian study, which reported that community 

526 pharmacists were willing to supervise TB treatment, suggesting a shared sense of professional 

527 commitment across different settings [38]. 
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528 Another facilitator for TB treatment integration into community pharmacy was the early 

529 involvement of key stakeholders, namely HCPs at health facilities and community pharmacies, as 

530 well as Ministry of Health officials. This process may be reinforced by leveraging existing 

531 partnerships and fostering strong collaborations to enhance TB service delivery. Effective 

532 communication and collaboration between community pharmacies, social workers, and clinicians 

533 have been seen as associated with improved identification and management of non-compliance 

534 with treatment and adverse drug reactions [30]. These findings align with previous research in 

535 Tanzania, which identified stakeholder engagement as an important strategy for involving 

536 community pharmacies in TB care [39]. Furthermore, our findings align with another study that 

537 supported the role of community pharmacies in strengthening national TB control programs, 

538 including improving TB management and treatment outcomes [38].

539 The training of community pharmacy HCPs in TB treatment emerged as a key facilitator 

540 for integrating TB treatment into community pharmacies. In particular, training on medication 

541 dispensing and psychosocial and treatment adherence counseling was emphasized to enhance 

542 the HCPs’ knowledge, confidence, and capacity to deliver TB treatment. The findings align with 

543 previous research in high TB-burden countries, which identified targeted training as a critical step 

544 in strengthening the role of pharmacy HCPs in TB care delivery by enhancing knowledge and 

545 confidence [39]. Aligned with our findings, a previous cross-sectional study in Peru showed that 

546 community pharmacy healthcare providers are interested in learning more about TB and 

547 expanding their involvement in delivering TB care services within their communities [40]. 

548 We found several barriers to the integration of TB treatment into community pharmacies, 

549 including the lack of clear eligibility criteria, the absence of financial incentives for community 

550 pharmacy HCPs,  limited awareness among people with TB/HIV, and resistance from both people 

551 with TB/HIV and health facility HCPs. The lack of financial incentives and resistance from both 

552 people with TB/HIV and health facility HCPs aligns with previous research, which underscores 

553 the unique position of community pharmacies as private business entities [39]. Community 

554 pharmacies may resist engaging in TB care due to concerns such as increased workload, 

555 regulatory requirements, or the stigma associated with TB management [39].

556 The study showed additional barriers such as inadequate training and low confidence 

557 among pharmacy HCPs, limiting their willingness and capacity of community pharmacies to 

558 participate in integrating TB treatment. A previous study indicated that the involvement of 

559 community pharmacies in TB care can be improved by providing targeted training and offering 

560 appropriate incentives [39]. 
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561 Well-trained pharmacists can contribute to TB care by correctly dispensing TB medications, 

562 providing counseling, monitoring treatment adherence, and supporting treatment follow-up in 

563 collaboration with the healthcare team [41]. 

564 The study findings indicated that negative perceptions of community pharmacy HCPs 

565 towards people with TB/HIV, unclear operational procedures, and the lack of TB counseling 

566 services are key barriers to integrating TB treatment into community pharmacies. We did not find 

567 published data to support these findings, given that few studies have focused on this topic. 

568 However, the finding suggests that addressing these barriers may require a multi-faceted 

569 approach, including engaging key stakeholders in policy and program design and building the 

570 capacity of pharmacy HCPs in TB management [39]. Also, strengthening the national TB services 

571 integration policy frameworks, improving communication between health facilities and community 

572 pharmacies, and ensuring logistical support, including drug supply chain systems, may facilitate 

573 the successful integration of TB treatment into community pharmacies. 

574 In summary, with a national DSD model policy backing, several perceived barriers to 

575 integrating TB services into community pharmacies, such as unclear eligibility criteria, limited 

576 patient awareness, resistance among people with TB/HIV and HCPs, and low confidence among 

577 pharmacy HCPs in TB management, are likely to be mitigated. The remaining barriers will likely 

578 include logistical and operational gaps, particularly data capture and reporting, concerns around 

579 incentivizing pharmacy HCPs, and perceived mistreatment of people with TB/HIV at some 

580 pharmacies. 

581

582 Study strengths and limitations
583 The study's strengths include the use of CFIR to underscore both the development of the 

584 interview guides and the analytical approach. Our study population included all key stakeholders 

585 involved in the community pharmacy model, comprising people with TB/HIV, HCPs from 

586 community pharmacies and health facilities, and the MoH. Data collection continued until thematic 

587 saturation was achieved, ensuring comprehensive coverage of perspectives. We employed 

588 rigorous methodological and analytical procedures, and this enhanced the credibility and 

589 trustworthiness of the findings. 

590 Study limitations include potential selection bias, which was addressed by purposively 

591 including all key stakeholder groups, including people with TB/HIV and HCPs from community 

592 pharmacies and health facilities, and the MoH. Recall and interviewer biases may have influenced 

593 the findings, but these were minimized through skilled interviewers who received careful 

594 interviewer training and the use of standardized interview guides. 
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595 While qualitative data interpretation can be subjective, the use of CFIR to guide analysis and 

596 results presentation, and the rigorous coding procedures, enhanced the reliability of the findings. 

597 Finally, the lack of quantitative data may limit triangulation, but the depth of qualitative insights 

598 provided a rich understanding of facilitators and barriers to integration.

599

600 Conclusion and recommendation
601 We identified several facilitators and barriers to integrating TB treatment into community 

602 pharmacies for people with TB/HIV. Therefore, context-specific interventions that are developed 

603 in collaboration with key stakeholders, address barriers such as eligibility criteria refinement, 

604 enhanced pharmacy HCP training, and financial incentives, and leverage facilitators like policy 

605 support and stakeholder readiness, are needed for the successful integration of TB treatment into 

606 community pharmacies for people with TB/HIV in Uganda and similar settings.

607
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