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Health technology assessment (HTA) plays a critical role in evaluating
medical devices (MDs) in low- and middle-income countries (LMICs), yet
its implementation remains limited. This study examines the current
research landscape of HTA for MDs in LMICs, and outlines a future agenda
to strengthen its role in evidence-informed decision making. It explores
the difficulties in MD adoption, the limitations of existing HTA
frameworks, and the potential of early HTA (EHTA) to support local
innovation. The findings highlight the need for context-sensitive HTA
models, regulatory harmonisation, and regional collaborations.
Strengthening HTA could enhance MD evaluation, foster local innovation,
and improve healthcare sustainability. Future research should focus on
developing adaptable evaluation methods that are tailored to resource-
limited settings, such as approaches that integrate the early lifecycle
assessment of MDs, build institutional capacity, and assess the policy
impact of HTA on procurement and equitable access.
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Gesondheidstegnologie-assessering (GTA) speel ‘n deurslaggewende rol
in die evaluering van mediese toestelle (MTs) in lae- en
middelinkomstelande (LMILs), maar die implementering daarvan bly
beperk. Hierdie studie ondersoek die huidige navorsingslandskap van
GTA vir MTs in LMILs en skets ‘n toekomstige agenda om die rol daarvan
in bewysgebaseerde besluitneming te versterk. Dit verken die uitdagings
verbonde aan MT-aanvaarding, die beperkings van bestaande GTA-
raamwerke, en die potensiaal van vroeé GTA (vGTA) om plaaslike
innovasie te ondersteun. Die bevindinge beklemtoon die noodsaaklikheid
van konteks-gesensitiseerde GTA-modelle, regulatoriese harmonisering
en streeksamewerking. Deur GTA te versterk kan MT-evaluering verbeter
word, plaaslike innovasie bevorder word en
gesondheidsorgvolhoubaarheid versterk word. Toekomstige navorsing
behoort te fokus op die ontwikkeling van aanpasbare
evalueringsmetodes wat geskik is vir hulpbronbeperkte omgewings, soos
benaderings wat vroeé lewensiklus-assessering van MTs integreer,
institusionele kapasiteit bou en die beleidsimpak van GTA op verkryging
en regverdige toegang evalueer.
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1. INTRODUCTION
1.1. Background to the problem

Innovative medical technologies are crucial for improving healthcare, yet their evaluation, adoption, and
sustainable use remain significant problems in low- and middle-income countries (LMICs) [1]. Many medical
devices (MDs) acquired in these settings are unsuitable for local infrastructure and clinical needs, as they
are designed for settings with well-developed healthcare systems, assuming access to reliable electricity,
trained personnel, and effective maintenance systems - resources that are frequently lacking in LMICs [2],
[3], [4]. Consequently, these devices are often left unused, resulting in substantial resource waste and
missed opportunities to improve healthcare delivery . Studies estimate that 70-90% of MDs in low-income
settings are non-functional or broken, with 80% being donated [5], [6].

This heavy reliance on imported MDs limits LMICs’ ability to respond effectively to health crises, as seen
during the COVID-19 pandemic, which exposed vulnerabilities in MD value chains (MDVCs) [3]. The pandemic
underscored the need for robust local production and innovation to ensure:

e Greater health system resilience
e Self-sustainability
e More agile responses to public health emergencies

South Africa plays a critical role in the MD supply chain in sub-Saharan Africa, serving as a regional hub in
the Middle East’s and Africa’s MD market [7]. However, its local production capacity remains low because
of several bottlenecks, such as high production costs, regulatory barriers, limited access to financing, and
a lack of technical expertise in advanced medical technology manufacturing [7]. As a result, up to 76% of
its MDs are imported, with local production primarily limited to low-tech, low-value items such as surgical
goods and disposable needles [7]. This dependence on imports exacerbates vulnerabilities in the region’s
MD supply chain, affecting not only South Africa but also many LMICs that rely on it for procurement [3],
[5], [71, [8]- The COVID-19 crisis highlighted these weaknesses, as supply chain disruptions led to shortages
of critical medical technologies, emphasising the need to strengthen local manufacturing capabilities [3],

[8].

Addressing these difficulties requires MDVCs in LMICs to be strengthened. Health technology assessment
(HTA), defined in Section 1.2 below, has been recognised as a key tool to optimise procurement, guide
innovation, and ensure sustainable medical technologies [5], [9], [10]. Mukherjee (2021) highlights how
HTA could enhance decision-making in MDVCs, ensuring that MDs are evaluated for clinical, economic, and
operational feasibility before integration into healthcare systems [8]. Studies have also highlighted the
potential of HTA to help manufacturers by incorporating it in the earlier stages of the MD lifecycle [5],
[11], [12]. By using HTA early in the MD’s lifecycle, local manufacturers could gain early insights into
market access, cost-effectiveness, and regulatory requirements, reducing uncertainties and risks in product
development [12], [13]. This approach could encourage the production of context-appropriate MDs,
improve the chances of successful commercialisation, and ultimately support the growth of local
manufacturing while reducing dependence on imports.

Despite the growing interest in using HTA in developing countries, it remains underused, especially for MDs,
where assessments typically focus on pharmaceuticals rather than on medical technologies [14], [15], [16],
[17]. The absence of suitable systematic evaluation frameworks contributes to inefficiencies, inconsistent
procurement policies, and weak regulatory oversight, emphasising the need for a structured approach to
integrating HTA into MDVCs.

1.2. Defining HTA and early HTA

HTA is a globally recognised tool for supporting evidence-based decision-making at all levels of healthcare
service delivery. According to Wilkinson et al.[17] HTA is

a multidisciplinary field that addresses the clinical, economic, organisational, social, legal, and

ethical impacts of a health technology, considering its specific healthcare context as well as
available alternatives.
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The World Health Organisation (WHO) has long advocated the integration of HTA into health systems, as
highlighted in Resolution WHA 67.23, which promotes HTA as a mechanism for achieving universal
healthcare coverage [9], [10].

HTA efforts in South Africa remain fragmented, with a primary focus on pharmaceuticals and limited formal
assessment mechanisms for MDs in the public sector [14], [15], [17]. The absence of standardised HTA
methodologies has resulted in inconsistent evaluations by healthcare providers and funders, exacerbated
by poor coordination and limited analytical capacity [17]. These gaps hinder the effective evaluation,
procurement, and integration of MDs in South Africa’s public healthcare system, requiring more tailored
HTA approaches.

Some researchers have suggested adopting established MD HTA frameworks, such as the European Network
for HTA (EUnetHTA) core model, to address these problems [14], [18], [19]. However, such frameworks
are resource-intensive and require significant adaptation to local contexts. They also assume the
availability of robust clinical evidence, which is often scarce in resource-constrained settings, particularly
for MDs [18], [20].

MDs pose unique difficulties that make it inefficient to apply pharmaceutical-focused HTA frameworks
directly [21], [22]. Unlike pharmaceuticals with well-established assessment guidelines, MDs require
different evaluation approaches owing to their incremental improvements, operator dependence, and
diverse usage scenarios [22], [23]. Traditional HTA frameworks designed for pharmaceuticals fail to account
for these complexities, which underscores the need for adapted methodologies that are suited to MD
evaluation in LMICs [22]. In response, stakeholders have increasingly advocated a lifecycle approach to
HTA, which incorporates early evaluation of MDs during development - a process known as early HTA (EHTA)
[24], [25]. Similar lifecycle-based evaluation methods have long been applied in other complex industries
such as defence, aerospace, and systems engineering, in which the early-stage assessment of design,
feasibility, and sustainability is critical to avoid costly failures later in the product lifecycle [26], [27], [28].
Drawing on these established practices, healthcare systems could strengthen HTA by integrating lifecycle
thinking into MD evaluation, thus ensuring that early design and contextual fit are systematically considered
alongside clinical and economic evidence.

EHTA applies HTA principles at the preliminary stages of a technology’s lifecycle, enabling stakeholders to
assess the potential value, barriers to market access, and cost-effectiveness before full-scale
implementation [29]. Defined as

all methods used to inform industry and other stakeholders about the potential value of new medical
products in development, including methods to quantify and manage uncertainty,

EHTA facilitates proactive decision-making [29], [30], which is particularly beneficial for locally
manufactured MDs. By providing early insights, EHTA could help to streamline market entry, encourage
local production, and reduce dependence on imports, which is critical for LMICs.

1.3. Contribution of this study

While previous studies have explored HTA’s role in pharmaceutical decision-making, a gap remains in
understanding how HTA, particularly EHTA, could be applied to MDs in developing countries. This study
aims to address this gap by conducting a scoping review that seeks to answer the following questions:

1. What are the problems in and barriers to adopting and evaluating MDs in LMICs, and how do they
affect HTA processes?

2. How do HTA frameworks that are tailored for MDs differ from those designed for pharmaceuticals,
particularly in their data and evidence requirements?

3. What alternative tools and methodologies could enhance MD evaluation and adoption in resource-
constrained settings?

4. How could EHTA complement HTA, and what key concepts and tools could improve HTA’s
applicability in LMICs?

5. In what ways has HTA been applied in MDVCs, and what lessons could be drawn from both
successful and failed implementations?
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This research article analyses the literature on HTA and EHTA for MDs in LMICs, and identifies key areas
that need further investigation. Collating and synthesising available evidence highlights priority themes and
gaps to strengthen MD evaluation systems in LMICs. By doing so, this study contributes insights to guide
researchers, policymakers, and industry stakeholders in ensuring that innovations are assessed, integrated,
and aligned with local healthcare needs in resource-constrained settings.

We present the methodology in section 2, outlining the scoping review process. Section 3 reports the key
findings, including research trends, problems, and thematic insights. Section 4 discusses the implications,
alternative approaches, and lessons from implementation. Section 5 proposes a research framework and
agenda for strengthening HTA in LMICs. The conclusions and the study’s limitations are summarised in
section 5.

2. METHOD

This study carried out a scoping review to explore systematically the key concepts, components, and types
of HTA and EHTA for MDs, focusing on their applicability in the medical device value chains (MDVCs) of
developing countries (LMICs). Unlike systematic reviews, which focus on assessing and synthesising high-
quality evidence for specific research questions, scoping reviews aim to map the breadth and depth of the
literature on a given topic, identify key themes, and highlight gaps for future research [31]. This approach
is particularly valuable when the research topic is broad, evolving, and not yet well-defined.

Following the preferred reporting items for systematic reviews and meta-analyses extension for scoping
reviews (PRISMA-ScR) framework, this review adhered to a rigorous and transparent methodology to ensure
its reproducibility and comprehensiveness in capturing the relevant literature. Scoping reviews are
methodical and iterative, requiring repeated steps to ensure comprehensive coverage of the literature [31].
This study followed the five-step iterative process shown in Figure 1 and outlined by Arksey and O’Malley
(2005), which begins by identifying the research question to establish the scope and objectives of the
review.

1. Identify the
research

5. Collate,
4, Chart the data summarise and
report the results

2. Identify 3. Study
relevant studies selection

question

Figure 1: Five-step iterative process for conducting a scoping review [31]

A structured search was conducted in multiple databases to identify relevant studies. Then, predefined
inclusion and exclusion criteria were applied to filter the literature during the study selection phase. Key
information from the selected studies was then extracted and categorised in the data charting stage.
Finally, the findings were synthesised to collate, summarise, and report the results, mapping key themes
and identifying research gaps.

In addition to the five steps outlined above, the analysis incorporated a sixth step that focused on in-depth
content analysis. This step involved comparing how HTA has been applied across different LMIC contexts,
identifying country-level applications, barriers, and lessons. This extension allowed for a more detailed
discussion in Section 4, linking the mapped research themes to practical experiences and examples from
specific settings.

A scoping review is not typically conducted by a single individual, as best practice emphasises the need for
multiple reviewers to enhance reliability, minimise bias, and ensure a rigorous review process. However,
engaging additional reviewers was not feasible because of the practical difficulties that are often
encountered in postgraduate research projects. The supervisor was consulted about these constraints, as
they had the necessary expertise in the scoping review methodology. Their guidance helped to structure
the review process, to support the selection and assessment of the literature, and to uphold the
methodological integrity of the study, ensuring a structured and thorough review.
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2.1. ldentifying research questions

Although a scoping study has a broad scope, a well-constructed question is essential to guide the research,
break down the topic into manageable components, and develop a clear plan [32]. To achieve this, the
research questions in Section 1.3 were formulated using the Joanna Briggs Institute’s PCC (population,
concept, and context) methodology, ensuring a structured and systematic approach. In this study, the
“population” criterion was less relevant, as the focus was on a specific field rather than on individual
participants. The formulated questions aimed to explore key concepts, components, and types of HTA and
EHTA for MDs, to assess their applicability in MDVCs in LMICs, and to identify knowledge gaps that could
hinder successful implementation.

2.2. ldentifying relevant studies

A structured search was conducted in PubMed, Scopus, and Web of Science, which were chosen to ensure
a comprehensive literature coverage. Scopus and Web of Science were included for their rigorous quality
control, broad interdisciplinary scope, and citation-tracking capabilities, while PubMed was chosen for its
specialised biomedical focus, making it one of the most comprehensive databases for health-related
research [33]. The search terms were developed on the basis of the research questions and refined using
Boolean operators, truncation, and phrase searching. The complete search strategy is summarised in Table
1.

Table 1: Keywords and search terms

Research

question Search string

(‘medical devices’ OR ‘health technology’) AND (‘barriers’ OR ‘challenges’ OR ‘adoption’ OR
Q1 ‘evaluation’) AND (‘developing countries’ OR ‘low-income’ OR ‘resource-limited settings’ OR ‘LMICs’
OR ‘low-and-middle-income countries’) AND (‘HTA’ OR ‘health technology assessment’)

(‘HTA frameworks’ OR ‘health technology assessment’) AND (‘medical devices’ OR ‘pharmaceuticals’)
AND (‘differences’ OR ‘comparisons’) AND (‘data requirements’ OR ‘evidence requirements’)

Q2

(‘medical device evaluation’ OR ‘health technology adoption’) AND (‘alternative methods’ OR
Q3 ‘supplementary tools’) AND (‘low-resource settings’ OR ‘developing countries’ OR ‘LMICs’ OR ‘low-and-
middle-income countries’)

(‘EHTA’ OR ‘early health technology assessment’) AND (‘HTA’ OR ‘health technology assessment’) AND

Q4 (‘resource-limited settings’ OR ‘low-income countries’ OR ‘LMICs’ OR ‘low-and-middle-income
countries’) AND (‘concepts’ OR ‘tools’ OR ‘methods’ Or ‘processes’)
Q5 (‘HTA application’ OR ‘health technology assessment’) AND (‘medical device value chain’ OR ‘MDVC’)

2.3. Study selection

The predefined eligibility criteria are shown in Table 2 were applied to ensure the inclusion of high-quality
and relevant studies. The selection process followed a structured approach to ensure comprehensiveness
and relevance to the study objectives. Studies were screened based on their title and abstract relevance,
followed by full-text analysis to determine their suitability.

Table 2: Eligibility criteria for selecting studies

Category Inclusion criteria Exclusion criteria Screening
code
Limit Language: English Non-English papers excluded to avoid c1
inaccurate translations
Years: 2014-2024 Studies published before 2014 excluded to C1
reflect the current state of knowledge
Study design: Only articles, Opinion pieces, editorials, notes, lecture C2
conference papers, book chapters, notes, and non-peer-reviewed articles
and conference reviews excluded to ensure quality and reliability
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Category Inclusion criteria Exclusion criteria Screening
code
Relevance Relevant titles and abstracts Studies with titles and abstracts that did not C2
relate to the research questions excluded
Accessibility  Full-text availability Studies that were not easily accessible Cc2
online excluded
Concept The focus is HTA/EHTA or MDs and/or  Papers that did not address the research Cc3
MDVCs questions
Context Studies based in a healthcare setting Papers without a health focus and not in C4

in a developing country (or LMICs)

developing countries excluded

By adhering to these defined selection criteria, the review aimed to be comprehensive, robust, and
applicable to the context of developing countries, ensuring that the findings were relevant and valuable
for informing HTA and EHTA applications in MDVCs.

The study selection process is visually represented in Figure 2, which follows the PRISMA flow diagram. The
process began with 1,311 records identified from PubMed, Scopus, and Web of Science, with 17 duplicate
records removed. The remaining 1,294 studies underwent initial screening using Code C1 (language and
timeframe restrictions), thus excluding 235 studies. A further 76 studies were removed in the second
screening phase (C2) based on their title, abstract relevance, and full-text availability. The next phase
applied Codes C3 and C4, screening for conceptual and contextual relevance, which excluded 930 studies.

Ultimately, 53 studies met the full inclusion criteria and were included in the final analysis.

Identification

Screening

Eligibility

Included

Records identified through database:
Web of Science (n = 1142)
Scopus (n=74)
PubMed (n =95)

l

Records from 3 Databases
(n=1311)

¥

Duplicates removed:
n=17)

L.

Records screened removing non-English
records and records before 2014
(n=1294)

Records excluded:
(n=235)

|

Records screening Titles and Abstract:
(n=1059)

Records excluded:
(n=76)

"

Records screened for context and
conceptual relevance:
(n=983)

Records excluded:
(n=930)

h.

Full text papers included in scoping review:
(n=53)

Figure 2: PRISMA-ScR flow diagram for this study
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This stepwise approach ensured a rigorous and transparent selection process, refining the dataset to include
only high-quality, relevant, and methodologically sound studies that would contribute valuable insights into
the role of HTA and EHTA in MD value chains in LMICs.

2.4. Charting the data

After being selected, the studies were analysed using Atlas.ti to extract, code, and categorise relevant
data. This enabled a structured synthesis of key concepts and applications of HTA and EHTA in MDVCs. The
systematic data extraction process ensured alignment with the research questions and objectives. Studies
were categorised through three coding cycles: Coding cycle 1 (summarised in Appendix A) captured study
characteristics, including how HTA/EHTA for MDs has been researched, published, and applied in
healthcare. Coding cycle 2 examined the purpose of HTA/EHTA in MDVCs and the difficulties and
opportunities in evaluating MDs. Coding cycle 3 explored the typology of HTAs. The coding framework,

including the guiding questions for data extraction, is presented in Table 3.

Table 3: Coding used in extracting data

Coding Code Description Guiding question
cycle
C1.1 Author (s) Who conducted the study?
C1.2 Year of publication When was the study published?
C1.3 Study focus Which health area does this study focus on?
C1.4 Publication Where was the study published (journal, conference paper, report,
Cc1 etc.)?
C1.5 Geography Which geographical regions does the study focus on?
C1.6 Methodology What research methodology was used?
C1.7 Research objectives What are the key objectives of the study?
C1.8 Limitations What are the limitations of the study?
C2.1 Purpose What is the purpose of HTA/EHTA in MDVCs?
o C2.2 Barriers and enablers What challenges and opportunities have been identified for HTA
adoption for MDs?
C3.1 Components What are the key concepts and principles of HTA, EHTA and MDVCs
c3 C3.2 Types of Frameworks What are the available HTA/EHTA frameworks for MDs?
C3.3 Differences between How do HTA/EHTA frameworks for MDs differ from those used to
frameworks evaluate pharmaceuticals?
C4.1 Setting In which LMIC/region was the study applied?
Cc4 C4.2 Healthcare system factor What contextual or systemic factors influence the HTA Application

C4.3 Transferability How applicable are the findings across LMICs

The coding framework was iteratively refined as studies were reviewed, ensuring flexibility in capturing
emerging themes. This structured approach to charting data facilitated a comprehensive synthesis of
findings, aligning with the study’s overarching objectives to understand HTA, EHTA, and MDVCs in LMICs.

3.  RESULTS

This section presents the key findings in formulating a research framework, thus detailing the current
landscape of HTA and EHTA in evaluating MDs in LMICs. It explores trends in scientific production, thematic
shifts in research, and the problems affecting MD adoption and assessment. The section also examines
differences between HTA frameworks for MDs and pharmaceuticals, alternative methodologies for MD
evaluation in resource-limited settings, and key lessons from HTA implementation in various regions.

3.1. Overview of scientific production

The literature analysis identified 53 relevant studies published between 2014 and 2024, reflecting an
evolving research landscape on HTA and EHTA in the context of MDVCs in LMICs. The annual distribution of
scientific output shows notable fluctuations, with peaks observed in 2017, 2020, and 2021, as shown in
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Figure 3. The increase in publications in 2020 corresponds with the onset of the COVID-19 pandemic, which
heightened global attention on medical technology assessment, supply chain resilience, and access to MDs
in LMICs [1], [24], [34], [35], [36]. Despite this increase, the research output has stabilised in recent years,
suggesting that, while the field remains active, further efforts are required to sustain momentum.
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Figure 3: Annual scientific production

Collaboration patterns reveal a strong international dimension in HTA research, with 60.38% of the studies
involving co-authorship from multiple countries. As illustrated in Figure 4, high-income countries such as
the United States, the United Kingdom, and various European nations dominate research production,
despite the database focusing specifically on HTA in LMICs. This reflects the outsized influence of high-
income countries in shaping HTA frameworks for LMICs, largely because of their well-established research
institutions, greater funding availability, and extensive expertise in evidence-based policymaking [37], [38].

b 5

-

Figure 4: Country-specific scientific production

The significant presence of high-income countries in LMIC-focused HTA research is driven by global health
initiatives, donor-funded projects, and institutional collaborations that position high-income country
institutions as primary research leaders. Organisations such as the WHO, the World Bank, and global health
funding agencies frequently support HTA development in LMICs, often relying on existing research and
frameworks from high-income settings [9], [10], [39]. While these collaborations provide technical
expertise and funding, they also reinforce the use of methodologies that may not fully align with LMIC
healthcare systems [40]. Many HTA frameworks developed in high-income countries assume the availability
of robust clinical data, strong regulatory systems, and well-resourced health infrastructure - conditions
that are often absent in LMICs [40]. As a result, adopting these frameworks without adaptation risks
overlooking key contextual problems in resource-constrained settings [18], [20], [40].

South Africa stands out as the leading contributor in sub-Saharan Africa, reinforcing its role as a regional
hub for MD evaluation and HTA policymaking. Its prominence could be attributed to a relatively well-
developed healthcare system, strong academic institutions, and an established HTA discourse, particularly
in its public sector [37], [41]. However, beyond South Africa, HTA research engagement by other LMICs

122



remains significantly lower, as evidenced by the limited representation of African, South Asian, and Latin
American countries in Figure 4. This disparity reflects critical problems, including insufficient funding, weak
institutional support, and a lack of trained HTA professionals, all of which hinder independent research
efforts in these regions [37], [40], [42], [43].

While high-income country collaborations remain essential for capacity building, the limited research
independence of LMICs underscores the need for stronger regional research networks and increased South-
South collaboration. Developing locally driven HTA methodologies and reducing reliance on externally
developed frameworks could ensure that MD evaluations are more contextually relevant and aligned with
the realities of LMIC healthcare systems.

3.2. Thematic analysis
3.2.1. Evolution of research themes

The thematic evolution of the literature, as illustrated in Figure 5, highlights a shift in research focus over
time. Between 2014 and 2018, studies were predominantly centred on pharmaceutical assessments, cost-
effectiveness analysis, and patient-care considerations, reflecting HTA’s traditional emphasis on high-cost
pharmaceuticals and their alighment with global health initiatives, such as the WHO’s roadmap for
improving access to medicines and vaccines [38], [40], [44], [45]. In the period that followed (2019-2021),
research diversified to incorporate economic evaluation, HTA applications for MDs, and implementation
difficulties, signalling a growing recognition of the complexities surrounding MDs and the need for tailored
HTA methodologies [22], [46], [47]. By 2022-2024, care emerged as the dominant theme, reinforcing the
increasing recognition of HTA’s role in healthcare access and system-wide efficiency. Economic
considerations persisted, but became less central than in earlier periods.

2014-2018 2019-2021 2022-2024

care

cost effectiveness

Figure 5: Thematic evolution map

The transition of themes over time suggests a gradual broadening of HTA applications, moving from
economic and cost-driven analyses towards a more comprehensive approach that integrates equity,
healthcare access, and policy alignment in LMICs. However, despite this expansion, research gaps remain
in localised adaptations of HTA frameworks for MDs in resource-limited settings.

3.2.2. Keyword analysis and conceptual structure

The keyword co-occurrence analysis, depicted in Figure 6, highlights the centrality of economic evaluation,
cost-effectiveness, reimbursement, and decision-making in the HTA research landscape. These recurring
terms indicate that HTA research focuses primarily on financial viability and regulatory assessments,
particularly in LMICs where resource allocation is a critical concern [25], [40], [42], [45], [48], [49]. In
addition, the presence of “health policy” alongside economic terms signals a growing emphasis on
integrating HTA into broader healthcare decision-making processes [25], [46], [50]. The co-occurrence of
“technology assessment” with “decision-making” and “implementation” emphasises the increasing effort
to adapt HTA methodologies for MDs [25], [46], [50]. Unlike pharmaceuticals, MD adoption involves
operational feasibility, regulatory adaptation, and system integration, making these emerging themes
particularly relevant for LMICs [25], [46], [50]. This shift reflects a broader recognition that effective MD
evaluation must extend beyond clinical efficacy to consider economic and contextual applicability [25],
[46], [50], [51].
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A deeper exploration of the conceptual structure, illustrated in Figure 7, reveals distinct thematic clusters.
Motor themes, including “care,” “coverage,” and “countries”, are well-developed and highly relevant,
underscoring HTA’s increasing importance in healthcare accessibility and policy discussions [1], [39], [45],
[52], [53], [54]. Basic themes, such as “economic evaluation” and “cost-effectiveness”, remain
fundamental to the field but are still evolving, requiring further research refinement [22], [23], [55], [56].
Meanwhile, niche themes, such as “innovative medical devices” and “university hospitals”, suggest that,
while academic institutions drive MD innovations, their integration into healthcare systems is still
underdeveloped [57]. Last, emerging or declining themes, such as “technology assessment” and
“biomedical framework”, indicate a shift from traditional technology evaluation approaches towards more
applied, decision-oriented frameworks for MDs [11], [22].
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Figure 7: Thematic map
3.3. Research collaboration and geographic trends

Figure 8 illustrates the global collaboration patterns in HTA research related to LMICs. The strongest
collaborative ties are observed between the United States, the United Kingdom, and European nations,
which act as primary research hubs, with notable partnerships extending to LMICs such as South Africa,
India, Brazil, Thailand, Nigeria, and Kenya. Despite the database’s emphasis on LMICs, Figure 8 highlights
the relatively low level of South-South collaboration. South Africa emerges as the most prominent HTA
collaborator in sub-Saharan Africa - a finding consistent with Figure 4, which identifies it as the leading
research contributor in the region.

However, regional collaborations among LMICs remain limited, reflecting a continued reliance on high-
income country partnerships rather than on intra-regional networks. This lack of South-South collaborations
presents a critical difficulty, as many HTA frameworks are still largely adapted from high-income country
models, raising concerns about their contextual relevance for LMICs [1], [25], [34], [37], [41]. The limited
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exchange of locally generated evidence and expertise could hinder the development of HTA methodologies

that are tailored to the unique problems of MDVCs in resource-limited settings.

Longitude

Latitude

Figure 8: Country collaboration world map
4., DISCUSSION

4.1. Adoption and evaluation difficulties for MDs using HTA

As highlighted in Section 3, one of the dominant themes emerging from the literature is the persistent
difficulties of adopting and evaluating MDs using HTA in LMICs. These include data scarcity, limited
expertise, and systemic barriers, which have a direct impact on the effectiveness of HTA in informing
healthcare decisions. This section discusses the implications of these problems, and explores their

consequences for MD adoption in LMICs.

The adoption and evaluation of MDs using HTA in LMICs is hindered by several interrelated barriers, as
summarised in Table 4. The problems with and barriers to adopting and evaluating MDs in LMICs have
profound implications for HTA processes, affecting their effectiveness in informing healthcare decisions.

Table 4: Problems in adopting MDs using HTA in LMICs

Adoption Description Reference

difficulty

Data scarcity & LMICs often lack local data to support HTA, making it difficult to  [45], [49]

quality assess the applicability of medical technologies. Incomplete or
unreliable documentation further limits the evidence base for
HTA.

Limited resources  The scarcity of financial and human resources hinders the [22], [46],
research and analysis of HTA. Insufficient resources, including [58]
budget and skilled employees, are key problems in conducting
HTA of MDs.

Technical There is a general lack of technical capacity and expertise in [371, [41],

expertise HTA methodologies in LMICs, including the skills needed to [42], [46],
evaluate various types of evidence or data. [52]

Infrastructure & MDs acquired in LMICs are often unsuitable for local [46], [50],

contextual issues infrastructure and clinical needs, leading to inefficiencies and [58], [59]
high rates of non-use.

Systemic barriers Problems such as political interference, limited awareness of [42], [45],
HTA, existing decision-making practices, and budget constraints  [53]
affect HTA implementation.

Transferability Difficulties in transferring HTA results from one setting to [42], [46]

issues another arise because of differences in healthcare systems and
local contexts.

Lack of Insufficient coordination between regulatory and reimbursement  [22], [45],

coordination bodies creates hurdles in the HTA process for MDs. [46], [52],

[60]
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Data scarcity and quality limitations significantly restrict the evidence base for HTA, making it difficult to
conduct comprehensive evaluations that accurately assess the clinical, economic, and operational value of
MDs [45], [49]. Without reliable local data, decision-makers often rely on extrapolated evidence from high-
income countries, which may not align with the contextual realities in LMICs [40], [43], [45], [47]. In
addition, the lack of technical expertise and limited resources constrain methodological rigour, leading to
inconsistent, fragmented, or low-quality HTA reports [36], [40], [48], [53], [61]. The absence of skilled
professionals and robust evaluation frameworks prevents thorough comparative assessments, resulting in
weaker decision-making and inefficient resource allocation.

Beyond the technical problems, systemic and political barriers hinder HTA implementation even more.
Weak policy integration, regulatory misalignment, and limited institutional support prevent HTA findings
from being effectively incorporated into national health policies [42], [45], [53]. Even when conducted,
HTA efforts are often undermined by poor stakeholder coordination and competing interests that obstruct
the translation of evidence into practice [22], [45], [46], [52], [60]. In Zambia, for instance, HTA remains
loosely defined in government studies, limiting its policy impact [54]. In Kenya, the National Health
Insurance Fund and the Ministry of Health develop benefit packages independently, resulting in
misalighment [54]. At the same time, research organisations conduct economic evaluations that
policymakers do not always commission or use [54]. In Indonesia, despite an HTA study demonstrating that
cetuximab was not cost-effective and leading to its removal from public health insurance, resistance from
clinicians led to the reversal of this decision within a year [38]. More broadly, LMICs face systemic barriers
to integrating HTA into policymaking, including a lack of high-quality local studies, limited stakeholder
trust and understanding of HTA, institutional inertia, and political pressures that often outweigh evidence-
based decision-making [54].

These barriers reduce the impact of HTA in guiding MD adoption, leading to suboptimal procurement,
underuse of technology, and inefficiencies in healthcare delivery. Addressing these problems requires
targeted investments in data infrastructure, workforce development, and stronger policy frameworks to
enhance HTA’s role in optimising MD evaluation and adoption in LMICs.

4.2. Differences between HTA frameworks for MDs and pharmaceuticals

Section 3 also revealed that a key theme in the literature is the methodological gap between frameworks
that are developed for pharmaceuticals and those that are suitable for MDs. This section builds on those
findings by discussing the unique features of MDs, such as incremental innovation, operator dependence,
and weaker evidence bases, and how these factors require methodological adaptations.

HTA frameworks for MDs differ from those for pharmaceuticals in their data requirements, methodological
approaches, and adaptability to innovation. Unlike pharmaceuticals, which undergo rigorous clinical trials
before regulatory approval, MDs typically face less stringent licensing requirements, resulting in a weaker
clinical evidence base [22]. This disparity makes applying traditional HTA methodologies to MDs more
problematic, as they often lack large-scale randomised controlled trials (RCTs), which are considered the
gold standard for pharmaceuticals [22].

Another critical difference is the lack of specific methodological guidance for MD-HTA. Most existing HTA
frameworks were developed with pharmaceuticals in mind, leading to methodological gaps in assessing
MDs, particularly regarding long-term health outcomes, learning curves, and operational complexities [22],
[23], [46]. Unlike drugs with predictable pharmacological effects, MDs require user interaction, making
their effectiveness highly context-dependent. As a result, MD evaluations must consider organisational
factors such as operator expertise, institutional capacity, and healthcare infrastructure, which are often
overlooked in pharmaceutical-focused HTA models [22].

In addition, MDs undergo continuous innovation with frequent incremental modifications that challenge
conventional HTA timelines [22]. Unlike pharmaceuticals, which have relatively fixed formulations, MDs
evolve rapidly, requiring adaptive HTA methodologies that can assess device modifications, software
updates, and real-time performance improvements [22]. This requires that real-world evidence (RWE) be
integrated into HTA processes to capture how MDs function in diverse healthcare settings beyond controlled
clinical trials [34], [47].

Regarding data and evidence requirements, MD-HTA relies more on observational studies, registry data,
and qualitative research rather than on the RCT-driven approach that is used for pharmaceuticals [22],
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[46]. The long causal pathways in MD effectiveness also demand alternative evaluation methods, such as
post-market surveillance and iterative assessment models, to ensure their long-term safety and cost-
effectiveness. Furthermore, qualitative research plays a crucial role in MD-HTA, providing insights into
usability, patient experience, and institutional factors that quantitative clinical data alone cannot capture
[22], [34], [46].

4.3. Alternative approaches for MD evaluation in LMICs

Beyond the methodological gaps identified in Section 3, the literature points to a growing interest in
complementary approaches that could enhance MD evaluation and adoption in LMICs by addressing data
limitations and decision-making constraints.. MCDA improves HTA transparency by integrating economic,
social, and ethical factors, making it useful when clinical data is scarce [49]. However, its effectiveness
depends on technical capacity and adaptation to local priorities.

EHTA facilitates proactive technology evaluation, helping to identify problems with adoption and to reduce
implementation barriers by engaging stakeholders early [25]. Similarly, hospital-based HTA (HB-HTA)
enables hospital-level decision-making, incorporating local data to align procurement with institutional
needs [36].

Evidence-informed deliberative processes (EDPs) and the EUnetHTA core model offer structured
frameworks for evidence transfer, supporting rapid MD assessments in resource-limited settings [39], [62].
In addition, South-South collaborations promote knowledge-sharing among LMICs, strengthening HTA
capacity and fostering regional policy alignment [41].

4.4. Strengthening HTA in LMICs through early HTA

As highlighted in Section 3, EHTA is increasingly recognised in the literature as a complementary approach
to traditional HTA, particularly in resource-limited settings. Among the alternative methodologies we have
identified, EHTA presents an approach that complements traditional HTA by addressing system constraints
before market entry. Unlike standard HTA, which primarily synthesises clinical and economic evidence,
EHTA integrates broader system considerations into the development phase, ensuring that MDs align with
local healthcare needs and resource limitations [25]. By engaging stakeholders early, EHTA helps to identify
additional costs, regulatory difficulties, and non-health outcomes, ultimately informing the development
and implementation of more context-appropriate MDs [25], [57].

The key to EHTA’s effectiveness is its focus on system-wide constraints rather than on evaluating devices
in isolation [25], [38]. It encourages stakeholder engagement to incorporate diverse perspectives from
healthcare professionals, policymakers, and end-users, ensuring that technologies are relevant, practical,
and sustainable [25]. In addition, EHTA promotes adaptation to local contexts, aligning with frugal and
hybrid innovation by modifying existing technologies to improve their accessibility and affordability.
Through multidisciplinary methods, including epidemiological analysis, expert elicitation, and modelling,
EHTA generates comprehensive insights into MD performance in complex health systems [25].

Beyond evaluation, EHTA strengthens integration and communication between HTA bodies and healthcare
delivery stakeholders, bridging the gap between assessment findings and practical implementation [25],
[57]. By embedding EHTA principles alongside other adaptive HTA approaches, LMICs could develop more
effective, responsive frameworks that assess MDs post-market and guide their early-stage development,
leading to better adoption, affordability, and long-term impact on health systems.

4.5. Applications of HTA in MDVCs and lessons from implementation

Section 3 also identified variations in HTA applications in different regions and countries. Building on that
evidence, this section examines specific examples of how HTA has been implemented in diverse LMIC
contexts, and the lessons that could be drawn to inform future policy and practice.

4.5.1. HTA application in countries

HTA adoption in MDVCs varies widely owing to differences in policy frameworks, technical expertise, and
resource availability, with many LMICs lacking a clear legal mandate, trained personnel, and sufficient
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funding to support comprehensive HTA processes [48], [51], [54], [55], [58], [63]. In China, India, and South
Africa, implementation remains fragmented because of complex healthcare systems with multiple
insurance schemes, fiscal federalism that decentralises decision-making, and competing interests among
stakeholders, all creating misalignment and hindering the effective integration of HTA findings into policy
and practice [41], [54]. Ghana is working towards formalising HTA, but decision-maker awareness and
acceptance remains uncertain [42]. In contrast, Thailand’s HITAP programme has successfully integrated
HTA over the past five to ten years, showing how structured capacity-building and policy commitment could
drive progress [49].

4.5.2. Lessons from implementation

Key lessons from HTA adoption highlight the importance of stakeholder engagement, institutionalisation,
and capacity building [41]. Countries with stronger HTA integration have prioritised training and local
expertise, ensuring evidence-based decision-making [34]. Contextual adaptation is essential, as rigid HTA
frameworks from high-income countries may not align with LMIC healthcare systems. In addition,
standardised data synthesis improves transparency and reproducibility, strengthening HTA credibility [64].
Collaborative efforts, particularly South-South partnerships, have supported regional capacity-building,
highlighting the need for cooperation between countries in advancing HTA methodologies for MDVCs [64].

5. CONCLUSION

This scoping review highlights the critical role of HTA in improving the evaluation and adoption of MDs in
LMICs. Despite its potential to enhance procurement efficiency, support local innovation, and improve
healthcare outcomes, HTA remains underused owing to regulatory gaps, limited expertise, weak
institutional support, and a lack of reliable local data. Addressing these barriers requires a structured and
context-sensitive approach that aligns HTA methodologies with the specific problems faced by LMICs.

To guide future research and policy development, this study presents a research framework that identifies
key areas that need attention. This framework highlights the most pressing issues in policy implementation,
methodological advancements, capacity-building, innovation, and impact evaluation, ensuring that HTA
efforts are strategically aligned with healthcare priorities in LMICs. Table 5 outlines the priority research
areas and the questions that should inform future investigations.

Table 5: Research agenda for HTA of MDs in LMICs

Category Dimension Proposed research questions
HTA implementation Regulatory How could HTA be institutionalised in LMICs to ensure
and policy framework consistent integration into policy and procurement

Stakeholder
engagement

Health system
integration

Data and
evidence
generation

MD vs
pharmaceutical
HTA

HTA adaptation
to LMIC contexts

HTA workforce
development

South-South
collaborations

EHTA for MDs

Methodological
advancements

Capacity building &
training

HTA and innovation

decisions?

What strategies could enhance stakeholder buy-in
and multi-sectoral collaboration in HTA adoption?

How could HTA be aligned with national health
priorities, such as UHC?

What alternative data collection methods could be
leveraged to support HTA in LMICs?

What methodological adaptations would be needed
to tailor HTA frameworks for MDs compared with
pharmaceuticals?

How could global HTA frameworks be adapted to
account for the specific challenges of LMICs?

What strategies could improve the availability of
trained HTA professionals in LMICs?

How could regional partnerships facilitate HTA
knowledge-sharing and capacity-building in LMICs?

How could EHTA support local MD innovation and
improve market access for LMIC manufacturers?
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Category Dimension Proposed research questions

Technology What role might HTA play in determining the cost-
diffusion effectiveness and scalability of innovative MDs in
LMIC settings?
HTA impact and Effectiveness of What impact has HTA had on MD adoption,
evaluation HTA in LMICs procurement efficiency, and healthcare outcomes in
LMICs?

Economic impact How could HTA be used to optimise resource
allocation and to improve cost-effectiveness in LMIC
health systems?

Future research could examine how early HTA methods could be adapted for medical devices in LMICs,
particularly in relation to lifecycle and value chain problems. Further studies are also needed to explore
sustainable capacity-building strategies and the institutionalisation of HTA. In addition, research should
assess the policy impact of HTA on procurement efficiency, local innovation, and equitable access to MDs.

6. LIMITATIONS

The scoping review faced several limitations. First, it focused only on English-language publications,
potentially excluding relevant studies in other languages. In addition, reliance on the academic literature
may have overlooked valuable insights from industry reports and policy documents. The broad scope of the
study also meant that some thematic areas were not explored in depth. Furthermore, since the study was
conducted by a single researcher, the selection and interpretation of findings was based on individual
judgement, which might have introduced bias. While efforts were made to ensure a systematic approach,
the lack of multiple reviewers could have affected the comprehensiveness and validation of the results.
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