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Abstract 

Human immunodeficiency virus (HIV) remains a significant public health challenge globally. While 
antiretroviral therapy (ARVs) and pre-exposure prophylaxis (PrEP) are proven interventions for prevention 
and treatment, their integration is hindered by barriers such as poor adherence, stigma, economic 
constraints, and limited healthcare infrastructure. This study aimed to explore the challenges and 
opportunities associated with integrating ARVs and PrEP into HIV prevention strategies. This narrative 
literature review synthesised evidence from multiple peer-reviewed studies addressing adherence 
challenges, stigma, healthcare access, and the economic implications of ARVs and PrEP. Data sources 
included global and regional research focused on low and middle-income settings. Findings revealed that 
adherence remains a critical concern, influenced by side effects, pill burden, stigma, and psychosocial 
factors. Economic barriers and limited healthcare access reduce uptake, particularly in resource-limited 
contexts. 

Nevertheless, evidence suggests that integrating ARVs and PrEP could significantly reduce HIV transmission 
rates and healthcare costs. Public awareness and targeted education are essential in overcoming stigma and 
improving adherence. Strengthening the integration of ARVs and PrEP into HIV prevention requires 
community-based education, enhanced healthcare infrastructure, and innovative financing mechanisms. 
Policy interventions should prioritise stigma reduction and support for adherence. Future research should 
focus on long-term adherence strategies, cost-effective distribution models, and mitigating drug resistance 
to maximise the effectiveness of ARVs and PrEP in combating HIV/AIDS. 
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Introduction 2 

Globally, HIV/AIDS has remained a major global 3 

health issue and continues to represent a 4 

significant health burden worldwide, with 5 

millions of new infections reported each year. 6 

Combining antiretroviral therapy (ARVs) and 7 

pre-exposure prophylaxis (PrEP) offers a dual 8 

approach to reducing transmission rates and 9 

improving health outcomes among high-risk 10 

populations. While ARVs effectively manage 11 

HIV among diagnosed individuals, PrEP serves 12 

as a preventive measure for uninfected 13 

individuals at significant risk .1,2 Understanding 14 

the synergies and challenges of this integration 15 

is critical to informing public health policies and 16 

interventions that can enhance access, 17 

adherence, and overall effectiveness. 18 

Despite the proven benefits of both ARVs and 19 

PrEP, their combined use poses logistical and 20 

clinical challenges. Adherence is crucial in 21 

determining their effectiveness, as inconsistent 22 

use can lead to reduced efficacy and potential 23 

drug resistance.3 Additionally, cost and 24 

accessibility remain significant barriers, 25 

particularly in low-income regions where the 26 

HIV burden is highest. Many countries struggle 27 

with securing adequate funding to provide 28 

widespread access to both treatments, further 29 

exacerbating disparities in HIV prevention and 30 

management. 31 

The stigma surrounding HIV prevention and 32 

treatment significantly hinders the widespread 33 

adoption of these interventions. Many 34 

individuals hesitate to seek PrEP due to 35 

misconceptions and the fear of being labelled 36 

as high-risk. In contrast, others find it 37 

challenging to maintain consistent ARV use due 38 

to concerns about side effects and pill burden.4 39 

Furthermore, social determinants of health, 40 

such as discrimination, lack of adequate 41 

education, and cultural beliefs, contribute to 42 

the limited reach of these life-saving 43 

treatments. Overcoming these social and 44 

medical barriers is crucial for maximising the 45 

effectiveness of combined ARV and PrEP use. In 46 

this context, the study aims to examine the 47 

challenges and opportunities inherent in the 48 

concurrent use of ARVs and PrEP for HIV 49 

prevention, with a focus on adherence, 50 

healthcare access, stigma, and economic 51 

impact. 52 

Literature review 53 

The integration of antiretrovirals (ARVs) and 54 

pre-exposure prophylaxis (PrEP) has been 55 

widely explored as a strategy to reduce HIV 56 

transmission and improve population health 57 

outcomes.1,2 ARVs have transformed the 58 

prognosis for people living with HIV by 59 

suppressing viral replication and lowering 60 

morbidity and mortality. At the same time, PrEP 61 

has proven highly effective in preventing new 62 

infections among populations at risk.1,2 At first 63 

glance, combining these two interventions 64 

appears to be a straightforward way to achieve 65 

greater epidemic control.5 Yet the literature 66 

reveals that the real challenge lies not in their 67 

clinical efficacy, but in the complex social, 68 

structural, and economic realities that shape 69 

how people access, use, and adhere to these 70 

interventions in everyday life. 71 

Adherence is central to this challenge.3 Irregular 72 

use of ARVs or PrEP undermines their 73 

protective benefits and increases the risk of 74 

drug resistance. Research across Kenya, 75 

Uganda, Zimbabwe, and South Africa show that 76 

while PrEP is generally acceptable among young 77 

people and women planning or experiencing 78 

pregnancy, sustaining adherence over time 79 

remains difficult.6-8 Similarly, ARV adherence 80 

among people living with HIV is strongly 81 

influenced by socioeconomic conditions, 82 

including poverty, mental health, and access to 83 

healthcare.9 What emerges from the literature 84 

is a complex picture. While individual factors 85 

such as side effects and pill burden play a role, 86 

they are often outweighed by structural and 87 

social determinants. Supportive social 88 

networks, perceived vulnerability to HIV, and 89 

access to confidential, convenient services can 90 

dramatically improve adherence, illustrating 91 

that adherence is less a matter of individual 92 

willpower and more a product of social and 93 

systemic context. 94 

Stigma compounds these challenges, operating 95 
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as a persistent barrier to both PrEP uptake and 96 

ARV retention.4 Misconceptions that PrEP 97 

encourages risky sexual behaviour, alongside 98 

fears of being labelled high-risk, discourage 99 

individuals from seeking preventive care. In 100 

contrast, HIV-positive individuals often face 101 

discrimination that erodes their engagement 102 

with treatment.4 Despite this, much of the 103 

literature treats stigma descriptively, 104 

cataloguing its presence rather than 105 

interrogating how it functions across different 106 

communities and settings. Synthesising the 107 

available evidence suggests that stigma 108 

operates on multiple levels: at the service level, 109 

through breaches of confidentiality and 110 

judgmental attitudes from providers; in the 111 

community, through moralised narratives 112 

around sexuality; and through legal and policy 113 

environments that fail to protect privacy or 114 

criminalise certain behaviours. However, 115 

research evaluating which strategies effectively 116 

reduce stigma, particularly at scale, remains 117 

scarce. 118 

Economic and system-level constraints further 119 

limit the effectiveness of integrated ARV–PrEP 120 

programs in the real world.10 In the regions with 121 

the highest HIV burden, inconsistent drug 122 

supply, under-resourced health systems, and 123 

heavy reliance on donor funding restrict both 124 

reach and continuity of services. Global 125 

initiatives have subsidised costs, but access 126 

remains uneven, particularly for marginalised 127 

populations.11 Technological innovations, such 128 

as long-acting injectable formulations, hold 129 

promise for improving adherence. Still, their 130 

potential is constrained by costs, regulatory 131 

hurdles, and the need for functional service-132 

delivery platforms, conditions that many low-133 

resource settings have yet to meet.  134 

The literature suggests that technological 135 

solutions alone, without attention to social and 136 

systemic barriers, will not achieve the desired 137 

population-level impact. Taken together, the 138 

evidence points to a clear conclusion: structural 139 

determinants, including stigma, service design, 140 

and financing, are the primary factors shaping 141 

the effectiveness of integrated ARV–PrEP 142 

strategies, while individual biomedical barriers 143 

are often secondary or mediated by these 144 

broader forces. Interventions that focus solely 145 

on individual behaviour without addressing 146 

these social and systemic conditions are 147 

unlikely to be sustainable. Three critical gaps 148 

remain: the lack of comparative studies 149 

evaluating the relative influence of structural 150 

versus individual factors across different high-151 

risk groups; limited evidence on scalable, 152 

community based stigma reduction 153 

interventions; and scarce research on cost-154 

effective, equitable, and sustainable delivery 155 

models. While ARVs and PrEP are clinically 156 

effective, the literature makes it clear that 157 

efficacy alone is not enough. For integrated 158 

interventions to achieve meaningful 159 

population-level impact, biomedical innovation 160 

must be paired with context-sensitive delivery 161 

models, stigma reduction strategies, and 162 

sustainable financing mechanisms. Addressing 163 

these structural and social barriers is essential 164 

not only for improving adherence but for 165 

ensuring that interventions reach those who 166 

need them most and for achieving lasting 167 

progress in HIV prevention. 168 

Synthesising the evidence reveals a clear 169 

pattern: structural determinants, including 170 

stigma, service design, and financing, emerge as 171 

the primary factors shaping real-world 172 

effectiveness of integrated ARV–PrEP 173 

strategies, while individual biomedical barriers 174 

are often secondary or mediated by these 175 

broader forces. Interventions targeting only 176 

individual behaviour, without addressing these 177 

systemic factors, are unlikely to produce 178 

sustainable outcomes. Critical gaps remain: a 179 

lack of comparative studies examining the 180 

relative influence of structural versus individual 181 

factors across high-risk populations; limited 182 

evidence on scalable stigma-reduction 183 

interventions; and scarce research on cost-184 

effective, equitable, and sustainable delivery 185 

models. 186 

The study aimed to explore how structural, 187 

social, and individual factors influence the 188 

uptake and sustained use of ARVs and PrEP 189 

among high-risk populations. Specifically, the 190 

study sought to identify the key determinants 191 
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of adherence and access, examine the influence 192 

of stigma and service-delivery barriers, and 193 

generate insights to inform strategies that 194 

enhance the effectiveness of integrated HIV 195 

prevention interventions.  196 

Theoretical framework 197 

This study was based on the Theory of Planned 198 

Behaviour (TPB), which explains how individual 199 

attitudes, subjective norms, and perceived 200 

behavioural control influence health-related 201 

decision-making.12 TPB was particularly 202 

relevant in understanding the factors affecting 203 

adherence to ARVs and PrEP, as individuals' 204 

decisions to initiate and maintain these 205 

treatments were shaped by their beliefs about 206 

the benefits, societal pressures, and perceived 207 

ease or difficulty of adherence. The Social 208 

Ecological Model (SEM) highlights that PrEP and 209 

ARV uptake and adherence are shaped by 210 

individual, social, structural, and policy-level 211 

factors, underscoring the need for 212 

interventions that simultaneously address 213 

personal behaviour, community norms, 214 

healthcare system barriers, and broader policy 215 

contexts.13 The SEM and TPB comparison 216 

highlights the multi-level influences on ARVs 217 

and PrEP use. While the SEM examines 218 

structural and social determinants at multiple 219 

levels, the TPB concentrates on individual 220 

decision-making factors, including attitudes, 221 

subjective norms, and perceived behavioural 222 

control.2 Combining these frameworks provides 223 

a more holistic understanding of the barriers 224 

and facilitators influencing HIV prevention 225 

efforts, which can be achieved, as shown in 226 

Table 1. 227 

 228 

Table 1. Comparison of the SEM and TPB in ARVs and PrEP use 229 

SEM level TPB construct Integration / How they complement 

Individual Attitudes Personal beliefs and knowledge (SEM) shape attitudes and 
perceived benefits (TPB), influencing willingness to use 
ARVs/PrEP. 

Interpersonal Subjective Norms Family, peers, and partners (SEM) affect social pressures 
and perceived expectations (TPB), guiding intention and 
uptake. 

Community Perceived 
Behavioural Control 

Community norms, stigma, and access (SEM) influence 
perceived ability to act (TPB), affecting adherence and 
engagement. 

Organisational Behavioural 
Intentions 

Support from healthcare institutions (SEM) facilitates 
behavioural intentions (TPB) by improving accessibility 
and affordability. 

Policy External Influences Policies and campaigns (SEM) shape the environment, 
indirectly affecting attitudes, norms, and perceived 
control (TPB), reinforcing uptake. 

 230 

 231 

Research method 232 

This study employed a narrative literature 233 

review to examine the challenges associated 234 

with implementing ARV and PrEP interventions 235 

for HIV prevention. A systematic search was 236 

conducted in PubMed, Scopus, Web of Science, 237 

and Google Scholar, focusing on peer-reviewed 238 

studies published between 2015 and 2025. The 239 

review targeted studies on adult populations, 240 

with particular attention to high-risk groups 241 

such as men who have sex with men (MSM), sex 242 

workers, and serodiscordant couples, especially 243 

in sub-Saharan Africa. Key search terms 244 

included “HIV prevention,” “ARVs,” “PrEP,” 245 

“adherence,” “uptake,” “stigma,” and 246 

“healthcare access,” enabling the identification 247 

of studies addressing both individual and 248 

structural determinants of intervention 249 

effectiveness. 250 

Although the review prioritised contemporary 251 



General section Willie MM. Combined use of ARVs and PrEP in HIV/AIDS Review article  

 

Journal of Chitwan Medical College. 2025;15(55):115-128.   www.jcmc.com.np 119 

 

evidence, seminal theoretical works were 252 

deliberately included to provide historical and 253 

conceptual grounding. Foundational studies, 254 

such as Ajzen’s theory of planned behaviour 255 

and Bronfenbrenner’s ecological systems 256 

theory, offered critical frameworks for 257 

understanding how social, environmental, and 258 

individual factors interact to influence health 259 

behaviours.12,13 Integrating these theoretical 260 

perspectives alongside empirical findings 261 

allowed the study to move beyond mere 262 

description of barriers and facilitators, enabling 263 

a more complex analysis of the mechanisms 264 

shaping ARV and PrEP uptake. This approach 265 

addresses a standard limitation in the field, 266 

where studies often report isolated findings 267 

without connecting them to broader 268 

behavioural or social theories. 269 

The literature reviewed spans multiple periods, 270 

each contributing distinct insights. Early 271 

foundational studies (1979–1991) established 272 

theoretical models of health-related 273 

behaviours that continue to inform 274 

contemporary intervention design. Research 275 

from 2000–2010 explored stigma and 276 

adherence in the context of ART, revealing 277 

systemic and psychosocial barriers that persist 278 

today. Mid-period studies (2011–2020) 279 

examined the implementation of PrEP and ARV 280 

prophylaxis, including interventions targeting 281 

stigma reduction, while more recent literature 282 

(2021–2025) has focused on PrEP uptake, long-283 

acting ART formulations, and barriers to HIV 284 

care in African contexts. Critically synthesising 285 

these findings revealed patterns across time: 286 

stigma, discrimination, and structural 287 

inequalities consistently impede adherence, 288 

while supportive social networks, 289 

confidentiality, and accessible services facilitate 290 

sustained engagement.14-20 291 

The narrative review method was particularly 292 

suitable for this study because it enabled the 293 

integration of diverse evidence sources, 294 

including empirical research and theoretical 295 

frameworks, to identify overarching themes 296 

and knowledge gaps. Synthesising the literature 297 

in this way not only highlighted recurring 298 

barriers such as stigma, healthcare access, and 299 

systemic limitations but also illuminated where 300 

evidence remains sparse, including scalable 301 

interventions to reduce stigma and strategies to 302 

improve equitable access.21 This method, 303 

therefore, enabled a critical examination of the 304 

interplay between social, structural, and 305 

individual determinants, moving beyond 306 

descriptive reporting to provide actionable 307 

insights for enhancing ARV and PrEP 308 

implementation. 309 

Challenges and opportunities in the 310 

implementation of ARVs and PrEP 311 

Adherence and its impact on efficacy 312 

Adherence to ART and PrEP is influenced by a 313 

complex web of interrelated factors that 314 

operate across multiple levels, highlighting the 315 

need to understand not only individual 316 

behaviour but also the social and structural 317 

contexts in which treatment occurs. At the 318 

individual level, adherence is shaped by 319 

knowledge, beliefs, and perceptions of the 320 

medications, as well as practical considerations 321 

such as pill burden and side effects (e.g., 322 

gastrointestinal discomfort, nausea, fatigue).22-
323 

24 Patients who understand the mechanism of 324 

action, appreciate the importance of consistent 325 

use, and are prepared to manage side effects 326 

are more likely to maintain adherence. In 327 

contrast, those facing poorly managed side 328 

effects or complex regimens are at higher risk 329 

of discontinuation. 330 

Moving to the interpersonal level, social 331 

support, peer influence, and patient-provider 332 

relationships critically affect adherence 333 

behaviours. Patients with strong support 334 

networks and effective communication with 335 

healthcare providers demonstrate higher 336 

adherence, while social isolation or negative 337 

peer norms can reinforce non-adherence. 338 

At the community level, stigma, cultural norms, 339 

and local health-seeking behaviours further 340 

complicate adherence. Fear of being perceived 341 

as HIV-positive may discourage uptake of PrEP 342 

or disclosure of ART use, while entrenched 343 

societal biases exacerbate barriers even for 344 
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patients with optimal clinical support. 345 

Community dynamics also mediate the 346 

effectiveness of educational and counselling 347 

interventions, indicating that adherence 348 

strategies cannot be purely individual-focused. 349 

Structural determinants, including healthcare 350 

infrastructure, funding mechanisms, access to 351 

clinics, and policy environments, directly 352 

constrain or enable adherence.10,20,26-30 For 353 

example, shortages of trained personnel, 354 

inadequate facilities, and reliance on donor 355 

funding in LMICs can disrupt medication supply 356 

chains, creating gaps in treatment continuity. 357 

Conversely, robust infrastructure and sustained 358 

financing support consistent access, 359 

monitoring, and long-term engagement with 360 

ART and PrEP programs. 361 

Healthcare access and infrastructure 362 

Healthcare access and infrastructure are critical 363 

factors influencing the effectiveness of ART and 364 

PrEP in both urban and rural settings. While 365 

high-income countries have successfully 366 

integrated these HIV prevention and treatment 367 

strategies into their healthcare systems, many 368 

resource-limited regions continue to face 369 

significant challenges. Rural areas often lack 370 

healthcare infrastructure, including insufficient 371 

healthcare facilities, limited access to trained 372 

medical professionals, and inadequate 373 

transportation networks for patients to access 374 

treatment.20,26 This geographic disparity in 375 

healthcare access exacerbates the difficulty of 376 

providing continuous and reliable access to ART 377 

and PrEP, which are essential for HIV 378 

prevention and management. Urban areas, by 379 

contrast, typically have better healthcare 380 

infrastructure, though they face challenges, 381 

particularly with overcrowded clinics and 382 

healthcare staff shortages.26,27 
383 

The dependency of many low- and middle-384 

income countries (LMICs) on donor funding has 385 

created additional challenges, particularly 386 

considering shifting global financial support. 387 

For example, a considerable portion of HIV-388 

related financing in these regions comes from 389 

international organisations and foreign 390 

governments, including those from high-391 

income countries. However, the 2025 freeze on 392 

foreign aid, primarily affecting global health 393 

programs, severely disrupted funding for ART 394 

and PrEP initiatives.10 This freeze led to cuts in 395 

essential programs aimed at HIV prevention 396 

and treatment, leaving many countries 397 

struggling to maintain their healthcare services 398 

and meet the growing demand for ART and 399 

PrEP.28 These funding cuts have further 400 

exacerbated the gaps in healthcare access and 401 

continued access to treatment, particularly in 402 

rural areas where services are already limited. 403 

The reduction in funding, particularly for HIV-404 

related programs, highlights the vulnerability of 405 

healthcare systems in LMICs that rely heavily on 406 

external financial support. The inability to 407 

secure continuous funding for ARVs and PrEP 408 

can result in stockouts, disrupted treatment 409 

regimens, and reduced quality of care.26 410 

Additionally, these financial constraints limit 411 

the ability to expand healthcare infrastructure, 412 

such as building new clinics or providing 413 

additional training for healthcare workers. This 414 

is crucial to ensure sustained access to HIV 415 

care.27 With the global shift in funding priorities, 416 

many LMICs are forced to rely on increasingly 417 

limited resources, further exacerbating the 418 

disparities in healthcare access between urban 419 

and rural areas. 420 

Moreover, the lack of funding for clinical trials 421 

in LMICs presents a significant limitation to 422 

advancing knowledge in ART and PrEP. The 423 

discovery of new formulations, alternative 424 

delivery models, and innovative treatment 425 

options that could enhance adherence and 426 

efficacy can be impeded by a lack of investment 427 

in research and development. Clinical trials are 428 

crucial for understanding these therapies' long-429 

term impact and identifying strategies to 430 

overcome existing barriers.29 Without adequate 431 

funding for such trials, the pace of innovation 432 

slows, and the ability to address emerging 433 

challenges in HIV prevention and treatment 434 

diminishes.22 Investing in healthcare 435 

infrastructure and sustainable financing models 436 

that do not rely solely on external donors is 437 

essential to address these challenges. 438 
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Strategies to ensure equitable access to ART 439 

and PrEP should focus on improving healthcare 440 

delivery in rural areas, reducing geographical 441 

barriers, and building local capacity to maintain 442 

these programs.10 Simultaneously, augmenting 443 

domestic funding and fostering robust 444 

collaborations between international 445 

organisations and governments in low- and 446 

middle-income countries can alleviate the 447 

effects of funding reductions and enhance the 448 

long-term viability of HIV prevention and 449 

treatment initiatives.28 
450 

Stigmatisation and social barriers 451 

The HIV-related stigma continues to represent 452 

a significant barrier to the uptake of ARVs and 453 

PrEP, particularly among key populations such 454 

as sex workers, men who have sex with men, 455 

and serodiscordant couples. Concerns about 456 

being mistakenly perceived as HIV-positive 457 

contribute to reluctance in seeking PrEP, as 458 

individuals fear social exclusion, ostracization, 459 

and potential harm to personal and 460 

professional relationships. Evidence from 461 

multiple studies demonstrates that stigma and 462 

discrimination manifest across familial, 463 

community, and healthcare contexts adversely 464 

affect psychological well-being, adherence to 465 

treatment, and overall health behaviours, 466 

thereby diminishing quality of life. Importantly, 467 

research also highlights that interventions 468 

specifically designed to reduce HIV-related 469 

stigma can mitigate these adverse effects, 470 

enhancing health outcomes, fostering social 471 

support, and facilitating more equitable access 472 

to prevention and treatment services. This 473 

underscores the critical need for multilevel 474 

strategies that address stigma as both a social 475 

phenomenon and a determinant of public 476 

health effectiveness. 30-32 On the other hand, 477 

people living with HIV who are on effective ARV 478 

treatment continue to face significant stigma 479 

despite evidence that effective treatment 480 

reduces viral load and transmission risk.33 This 481 

stigma, driven by misconceptions about HIV 482 

transmission and societal biases, contributes to 483 

the marginalisation of those who need these 484 

interventions the most. 485 

The literature consistently identifies social 486 

stigma as a major impediment to the uptake 487 

and sustained use of ARVs and PrEP, as it 488 

diminishes individuals' willingness to seek care 489 

and compromises adherence to prescribed 490 

regimens, undermining the effectiveness of 491 

these essential interventions. Stigma within 492 

healthcare facilities has been shown to 493 

negatively impact patient diagnosis, treatment 494 

adherence, and overall health outcomes.34 495 

Although targeted interventions exist for 496 

conditions such as HIV, mental illness, and 497 

substance use, significant gaps remain, 498 

particularly regarding other medical conditions, 499 

multi-level staff engagement, the use of 500 

interactive technologies, and the stigma 501 

experienced by healthcare workers themselves, 502 

highlighting the need for comprehensive, 503 

systemic approaches to stigma reduction. 504 

While myriad studies highlight the negative 505 

impact of stigma on treatment uptake, the role 506 

of broader structural factors, such as economic 507 

inequality, legal frameworks, and cultural 508 

norms, has received less attention. These 509 

factors exacerbate stigma and limit access to 510 

care, especially in low-resource settings. For 511 

instance, individuals in impoverished or 512 

criminalised communities may face even 513 

greater barriers to care due to legal restrictions, 514 

poverty, and lack of healthcare infrastructure.35 515 

Additionally, while some studies have called for 516 

more widespread community-based education, 517 

there is insufficient emphasis on the need for 518 

comprehensive policy changes that could 519 

create safer environments for individuals 520 

seeking HIV prevention and treatment.36 
521 

An essential gap identified in the literature is 522 

the lack of long-term studies examining the 523 

impact of stigma-reduction interventions on 524 

the adoption of ARVs and PrEP. While 525 

community-based education and awareness 526 

campaigns are frequently recommended, 527 

limited empirical evidence demonstrates their 528 

effectiveness in reducing stigma over time.37 529 

Moreover, the scope of these programs often 530 

fails to account for the deep-rooted cultural 531 

attitudes and misconceptions perpetuating 532 

stigma. These programs must be tailored to 533 

local contexts, considering the specific cultural, 534 
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social, and economic barriers at-risk 535 

populations face. Additionally, while there is a 536 

growing body of research on healthcare 537 

providers' role in perpetuating stigma, more 538 

work is needed to explore how to train 539 

healthcare professionals better and empower 540 

them to provide non-judgmental, supportive 541 

care.14, 38 
542 

An opportunity exists to integrate stigma-543 

reduction strategies into broader HIV 544 

prevention and care policies at both national 545 

and global levels. Governments and 546 

organisations should prioritise funding for 547 

comprehensive stigma-reduction initiatives 548 

encompassing community education, 549 

healthcare provider training, public policy 550 

advocacy, and legal reforms. Further research is 551 

needed to identify the most effective 552 

combinations of interventions to reduce stigma 553 

and improve PrEP and ARV uptake.36 554 

Additionally, interventions must go beyond 555 

reducing stigma within healthcare settings, 556 

addressing societal attitudes and the cultural 557 

dynamics that contribute to the marginalisation 558 

of at-risk populations.  559 

A more integrated approach could include 560 

social media campaigns, peer-led education, 561 

and the involvement of influential community 562 

figures to challenge misconceptions and 563 

promote supportive attitudes toward HIV 564 

treatment and prevention. While there has 565 

been progress in recognising and addressing 566 

stigma as a barrier to HIV treatment and 567 

prevention, several gaps remain in terms of 568 

understanding its long-term impact and 569 

developing comprehensive, context-specific 570 

strategies for its reduction.  571 

Economic impact 572 

The combined use of ARVs and PrEP has the 573 

potential to yield substantial economic 574 

benefits. By significantly reducing new HIV 575 

infections, ART and PrEP can alleviate the 576 

financial burden on healthcare systems. 577 

Countries that have effectively implemented 578 

these programs have witnessed notable 579 

declines in new infections, demonstrating the 580 

potential cost savings.26,39 The socioeconomic 581 

benefits of expanding access to ART and Prep 582 

include reduced healthcare costs, increased 583 

workforce productivity, and improved quality of 584 

life for those affected by HIV. However, 585 

challenges remain regarding the affordability 586 

and accessibility of these medications, 587 

particularly in low- and middle-income 588 

countries. Several studies have examined the 589 

economic benefits and combined use of ARVs 590 

and Prep. Expanding ART coverage to 591 

individuals in the early stages of HIV is more 592 

cost-effective than current guidelines, and 593 

targeted PrEP provision for high-risk 594 

populations in South Africa can yield cost 595 

savings.27 This study highlights the potential 596 

cost savings for healthcare systems and 597 

significant socioeconomic advantages, 598 

including enhanced quality of life. Similarly, 599 

reducing HIV infections through the use of PrEP 600 

and ARVs in South Africa has been shown to 601 

lower healthcare costs and generate significant 602 

economic benefits, particularly by enhancing 603 

workforce productivity.40 Furthermore, 604 

evidence from Lesotho indicates that 605 

widespread use of PrEP and ARVs among high-606 

risk populations can generate economic savings 607 

by decreasing HIV-related health complications 608 

and enhancing workforce participation.41  609 

Despite the clear economic benefits of ARVs 610 

and PrEP, significant challenges remain. High 611 

upfront costs, infrastructure needs, and 612 

ongoing adherence monitoring can strain 613 

health budgets, particularly in low-resource 614 

settings. Trade-offs exist between short-term 615 

investment and long-term savings, and the 616 

literature shows conflicting estimates of cost-617 

effectiveness across populations and contexts. 618 

Blended funding models, combining domestic 619 

budgets, international aid, and outcome-based 620 

incentives, offer viable solutions to support 621 

sustainable and equitable access. 622 

The combined use of ARVs and PrEP offers 623 

several economic benefits, such as reducing HIV 624 

transmission, lowering long-term healthcare 625 

costs, and improving workforce productivity. By 626 

preventing new HIV infections, PrEP helps 627 

reduce the number of people requiring ARV 628 
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treatment, saving healthcare expenses.26, 39 It 629 

also serves as a cost-effective prevention 630 

strategy, promoting better health outcomes, 631 

life expectancy, and quality of life.40  632 

Additionally, it empowers at-risk groups, such 633 

as sex workers, by keeping them healthy and 634 

productive, thereby improving their economic 635 

standing.41 However, these benefits come with 636 

economic challenges, including high upfront 637 

medication costs (Table 2 below), healthcare 638 

personnel, and infrastructure.39 Funding 639 

sustainability remains a concern, particularly in 640 

low-resource settings that rely heavily on 641 

international aid.26 Ongoing adherence and 642 

monitoring requirements add to healthcare 643 

expenses, while stigma and discrimination can 644 

hinder PrEP uptake, leading to indirect costs like 645 

lost productivity.40 Furthermore, inequality in 646 

access to ARVs and PrEP due to economic 647 

disparities may result in uneven health 648 

outcomes, and the high cost of medications 649 

remains a barrier.41 Lastly, the potential for 650 

misuse of these treatments could lead to drug 651 

resistance or unnecessary costs, further 652 

complicating the economic landscape, Table 2. 653 

Table 2. Economic benefits and challenges of combined use of ARVs and PrEP 654 

Economic benefits Economic challenges 

Reduction in HIV transmission High upfront costs 

Preventing HIV infections through PrEP reduces 
the long-term costs associated with treating HIV. 

Substantial initial costs for medications, healthcare 
personnel, and infrastructure. 

Lower HIV-related healthcare costs Sustainability off funding 

PrEP reduces new HIV cases, minimising long-term 
treatment costs for ARV users. 

Ongoing funding is required, especially in low-resource 
settings dependent on international aid. 

Improved Workforce Productivity Adherence and monitoring costs 

Preventing new HIV infections helps maintain a 
healthier workforce, boosting economic 
productivity. 

Regular health check-ups, HIV testing, and adherence 
monitoring add to the healthcare costs. 

Cost-effective prevention strategy Stigma and discrimination 

PrEP is a cost-effective method to prevent HIV, 
reducing future medical expenses associated with 
treatment. 

The stigma surrounding HIV and PrEP can decrease uptake, 
leading to indirect costs such as lost productivity. 

Improved life expectancy and quality of life Inequality in access 

Using ARVs and PrEP improves health outcomes, 
reducing overall healthcare burdens. 

Economic disparities may limit access to ARVs and PrEP, 
contributing to uneven health outcomes and higher costs 
in some regions. 

Economic empowerment of at-risk groups Pharmaceutical costs 

People at risk (e.g., sex workers) can remain 
healthy and productive, improving their economic 
situation. 

Costs of ARV and PrEP medications remain high, especially 
in areas without subsidies or low-cost alternatives. 

 
Potential for misuse  
Incorrect use or over-prescription of ARVs and PrEP may 
lead to drug resistance or unnecessary costs. 

 655 

Drug resistance and long-term sustainability 656 

The simultaneous use of ARVs and PrEP raises 657 

concerns about the risk of drug resistance, 658 

particularly when either medication is taken 659 

inconsistently. Several factors related to ARVs 660 

and PrEP raise concerns about the risk of drug 661 

resistance, particularly when either medication 662 

is taken inconsistently, as depicted in Figure 2 663 

below. Resistance to these drugs could 664 

undermine both treatment and prevention 665 

efforts, making it critical to develop strategies 666 

that ensure adherence and minimise the 667 

emergence of resistant HIV strains.42 668 

Monitoring for drug resistance and developing 669 

smaller pill formulations and alternative 670 

delivery models are essential to sustain the 671 

effectiveness of both ARVs and PrEP in the 672 
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long term.29 Ongoing research is needed to 673 

understand the long-term effects and 674 

sustainability of dual therapy, Figure 1.  675 

 676 

Figure 2: Factors increasing drug resistance risk with ARVs and PrEP 677 

 678 

Key findings and discussion  679 

The Adherence Paradox 680 

Adherence to ART and PrEP is shaped by a 681 

complex interplay of individual, social, and 682 

structural factors. While pill burden and side 683 

effects influence individual behaviour, evidence 684 

shows that patients who understand how their 685 

medication works, the importance of consistent 686 

use, and the consequences of non-adherence 687 

are more likely to follow their regimens.24 High-688 

risk populations face additional challenges 689 

where misconceptions, stigma, and limited 690 

healthcare literacy reduce engagement.24 691 

Structural barriers, including restricted access 692 

to healthcare facilities, shortages of trained 693 

personnel, and reliance on donor funding, 694 

further complicate adherence, particularly in 695 

rural areas of LMICs.20,26-28,39 Urban centres, 696 

although better resourced, still contend with 697 

overcrowded clinics and staff shortages, 698 

creating gaps in patient monitoring and 699 

continuity of care.26,27 These findings suggest 700 

that adherence cannot be treated as an isolated 701 

behaviour; it emerges from a dynamic network 702 

of clinical, social, and systemic determinants. 703 

Evidence varies in strength, with some studies 704 

quantifying structural impacts and others 705 

relying on qualitative patient reports, 706 

highlighting the need for integrated, multi-707 

method approaches. 708 

The false economy of underfunding 709 

Economic analyses indicate that combining ART 710 

and PrEP yields substantial long-term savings by 711 

preventing new infections, reducing chronic 712 

care costs, enhancing workforce productivity, 713 

and improving quality of life.26,39,40,41 Targeted 714 

PrEP provision for high-risk populations and 715 

early ART initiation have demonstrated 716 

measurable cost benefits, particularly in South 717 

Africa.27 Yet short-term funding limitations, 718 

especially in donor-dependent LMICs, create 719 

vulnerabilities. Disruptions in international 720 

support, such as the U.S. freeze on foreign aid 721 

in early 2025, have led to stockouts and 722 

disrupted treatment regimens, paradoxically 723 

generating long-term economic and health 724 

burdens by increasing transmission and 725 

complicating treatment.10,28 Adherence 726 

monitoring, infrastructure development, and 727 

personnel training. However, costly upfront, 728 

they are economically justified when 729 

considering the avoidance of downstream 730 

healthcare burdens.26,28,40 Blended funding 731 

models that integrate domestic financing, 732 

international aid, and performance-based 733 

incentives offer a pragmatic path to 734 

sustainable, equitable access, though evidence 735 

of their long-term effectiveness remains 736 

limited.26, 28 
737 

Stigma as a unifying barrier 738 

Stigma constitutes a primary barrier to ART and 739 

PrEP uptake, directly undermining public health 740 

investments30-32 It affects diverse populations, 741 

including sex workers, men who have sex with 742 

men, and serodiscordant couples. Individuals 743 

may avoid PrEP due to fear of being perceived 744 

Inconsistent 
Adherence

Incomplete 
Suppression 

of HIV
PrEP Failure

Cross-
Resistance

Transmissio
n of 

Resistant 
Strains

Poorly 
Managed 
Switches 
Between 
Regimens

Drug 
Interactions



General section Willie MM. Combined use of ARVs and PrEP in HIV/AIDS Review article  

 

Journal of Chitwan Medical College. 2025;15(55):115-128.   www.jcmc.com.np 125 

 

as HIV-positive, while persistent societal biases 745 

hinder ART adherence even when viral 746 

suppression is achieved.33 Interventions such as 747 

community education, healthcare provider 748 

training, and policy advocacy show promise in 749 

reducing stigma.34,35,37,38 Yet, they often fail to 750 

address structural and cultural factors poverty, 751 

criminalisation, and entrenched social norms 752 

that perpetuate exclusion.34,25,36-38 Moreover, 753 

the long-term efficacy of stigma-reduction 754 

programs remains poorly understood, 755 

highlighting the need for sustained, context-756 

specific strategies that integrate societal 757 

attitudes, healthcare practices, and supportive 758 

policies. 759 

Resistance and clinical implications 760 

Concurrent use of ART and PrEP raises concerns 761 

about drug resistance, particularly under 762 

inconsistent adherence.42 Resistance can 763 

compromise both treatment and prevention 764 

efforts, emphasising the need for adherence 765 

strategies, smaller pill formulations, and 766 

alternative delivery models.29 While existing 767 

studies provide valuable insights, long-term 768 

data on resistance patterns and the efficacy of 769 

combined therapy remain scarce, underscoring 770 

the need for longitudinal research to inform 771 

clinical and public health interventions. 772 

Study limitations and future research  773 

This study has several limitations that may 774 

affect interpretation and generalisability. 775 

Variations in study quality and context-specific 776 

findings, including conflicting evidence on 777 

adherence, stigma, and economic outcomes, 778 

limit the applicability of results across 779 

populations. Additionally, the sample may not 780 

fully represent diverse populations or contexts, 781 

determining the relevance of the findings to 782 

broader settings. The study relied primarily on 783 

secondary data from the literature. It did not 784 

incorporate quantitative studies, which limits 785 

insight into subjective experiences, social 786 

dynamics, and the barriers influencing ARV and 787 

PrEP use. Moreover, the study's cross-sectional 788 

design limits the ability to assess long-term 789 

behavioural changes or causality between the 790 

variables. To address these limitations, future 791 

research should adopt a mixed-methods 792 

approach, combining quantitative surveys with 793 

qualitative interviews or focus groups to 794 

provide a richer, more holistic view of the 795 

factors influencing ARV and PrEP use. 796 

Expanding the sample to include diverse 797 

populations from varied geographical, social, 798 

and economic backgrounds would improve the 799 

generalizability of the findings. Furthermore, 800 

undertaking longitudinal studies would provide 801 

insights into the evolution of attitudes and 802 

behaviours towards ARVs and PrEP, facilitating 803 

a more thorough understanding of the long-804 

term efficacy of these interventions.  805 

Governments and healthcare providers should 806 

consider these research recommendations to 807 

design more tailored and effective HIV 808 

prevention strategies, ensuring that 809 

interventions are accessible and contextually 810 

appropriate for different populations. 811 

Study recommendations 812 

To enhance the effectiveness of ART and PrEP, 813 

future interventions must prioritise patient 814 

education and health literacy. Educating 815 

patients about the importance of adherence, 816 

the risks associated with non-compliance, and 817 

how their treatment works can improve long-818 

term outcomes. Regular counselling and 819 

ongoing education tailored to high-risk 820 

populations, where stigma and misconceptions 821 

abound, should be emphasised to ensure 822 

continuous adherence. Additionally, healthcare 823 

access and infrastructure should be 824 

strengthened, particularly in resource-limited 825 

and rural areas, to reduce geographical barriers 826 

to treatment. Investments in healthcare 827 

infrastructure, sustainable financing, and local 828 

capacity-building are necessary to support ART 829 

and PrEP programs, reduce reliance on external 830 

aid, and ensure long-term program viability. 831 

Addressing the stigma surrounding HIV 832 

treatment and prevention is another critical 833 

area for improvement. Initiatives aimed at 834 

reducing stigma within healthcare settings and 835 

society should be integrated into national and 836 
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global HIV policies. Developing culturally 837 

relevant, community-driven stigma-reduction 838 

strategies, alongside training healthcare 839 

providers to offer non-judgmental care, could 840 

significantly improve uptake and adherence. 841 

Furthermore, more research on the long-term 842 

impact of stigma-reduction interventions and 843 

on the broader structural factors that 844 

perpetuate stigma is needed to inform future 845 

strategies. 846 

Economically, the combined use of ARVs and 847 

PrEP can yield substantial benefits by reducing 848 

HIV transmission, lowering healthcare costs, 849 

and improving workforce productivity. 850 

However, challenges such as high medication 851 

costs, funding sustainability, and access 852 

inequalities must be addressed. Policymakers 853 

should explore innovative funding models and 854 

enhance access to affordable medications, 855 

especially in low-resource settings. Monitoring 856 

for drug resistance and developing alternative 857 

delivery methods could also ensure the long-858 

term sustainability of these treatments while 859 

minimising the risk of resistance and enhancing 860 

overall treatment efficacy. 861 

Conclusion 862 

This study offers important insights into the 863 

various factors that affect the use of ARVs and 864 

PrEP, highlighting key implications for 865 

enhancing HIV prevention strategies. The 866 

findings underscore the importance of 867 

considering structural factors (such as 868 

healthcare access and community support) and 869 

individual behaviours (including attitudes and 870 

perceived control) when designing 871 

interventions. Although the study's limitations 872 

highlight the need for further research, 873 

addressing these gaps in future studies will help 874 

refine HIV prevention strategies and ensure 875 

that public health initiatives are comprehensive 876 

and practical. Enhancing research 877 

methodologies and incorporating varied 878 

perspectives will foster a more inclusive and 879 

sustainable approach for addressing HIV/AIDS. 880 
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