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ABSTRACT
Health Technology Assessment (HTA) is a multidisciplinary tool to inform healthcare decision- 
making. HTA has been implemented in high-income countries (HIC) for several decades but has 
only recently seen a growing investment in low- and middle-income countries. A scoping 
review was undertaken to define and compare the role of HTA in least developed and lower 
middle-income countries (LLMIC). MEDLINE and EMBASE databases were searched from 
January 2015 to August 2021. A matrix comprising categories on HTA objectives, methods, 
geographies, and partnerships was used for data extraction and synthesis to present our 
findings. The review identified 50 relevant articles. The matrix was populated and sub-divided 
into further categories as appropriate. We highlight topical aspects of HTA, including initiatives 
to overcome well-documented challenges around data and capacity development, and iden-
tify gaps in the research for consideration. Those areas we found to be under-studied or under- 
utilized included disinvestment, early HTA/implementation, system-level interventions, and 
cross-sectoral partnerships. We consider broad practical implications for decision-makers and 
researchers aiming to achieve greater interconnectedness between HTA and health systems 
and generate recommendations that LLMIC can use for HTA implementation. Whilst HIC may 
have led the way, LLMIC are increasingly beginning to develop HTA processes to assist in their 
healthcare decision-making. This review provides a forward-looking model that LLMIC can 
point to as a reference for their own implementation. We hope this can be seen as timely and 
useful contributions to optimize the impact of HTA in an era of investment and expansion and 
to encourage debate and implementation.
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1 Background

1.1 What is HTA

Healthcare resources are finite in every setting and, 
irrespective of the financing and organization of 
a country’s healthcare system, decisions on what inter-
ventions to cover, and under what circumstances, have 
to be made; ideally, in an evidence-based and equitable 
way[1]. Health Technology Assessment (HTA) is 
a multidisciplinary tool used to inform decision-making 
in healthcare systems. Definitions of HTA have evolved 
over time but a common theme is the systematic pro-
cess of evaluation to inform decisions. The World Health 
Organization (WHO) defines HTA as ‘the systematic eva-
luation of properties, effects and/or impacts of health 
technologies and interventions. It covers both the direct, 

intended consequences of technologies and interventions 
and their indirect, unintended consequences. The 
approach is used to inform policy and decision-making 
in health care, especially on how best to allocate limited 
funds to health interventions and technologies’ (WHO 
2019). More recently, an international joint task group 
co-led and convened by the International Network of 
Agencies for Health Technology Assessment (INAHTA) 
and Health Technology Assessment international (HTAi) 
has proposed a revised definition of HTA: 
‘A multidisciplinary process that uses explicit methods to 
determine the value of a health technology at different 
points in its lifecycle. The purpose is to inform decision- 
making in order to promote an equitable, efficient and 
high-quality health system’ [2]. Whilst this definition 
refers to the evaluation of a health technology, it also 
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brings in the value to the health system as a whole – 
with perhaps more potential for traction at the policy 
level. We also refer to Glassman’s et al definition of HTA 
as ‘locally relevant, fair and evidence-informed processes’ 
[3] used to inform health benefit plans or essential 
medicines lists recognizing that existing priority setting 
mechanisms, particularly in low- and middle-income 
countries (LMIC), are often not – if at all – referred to 
as HTA.

Typically, the term ‘HTA’ refers to individual studies 
on a specific technology. However, increasingly, HTA is 
used to refer to a more systematic process at the 
systems level to inform priority setting and decision- 
making, i.e. as a tool for priority setting with its explicit 
consideration of costs and benefits [4]. We thus distin-
guish between HTA at the system level as a tool or 
process for priority setting, and as an assessment and/ 
or appraisal of an individual technology (or technolo-
gies). In this review, we are interested in the former 
definition and use a systems level framework for the 
literature search.

1.2 Emergence of HTA

Technology assessment first emerged from the public 
sector in the United States (US). Health technologies in 
the US were evaluated at the request of Congress in 
the 1970s and from this came the term ‘Health 
Technology Assessment’ [5], now used internationally. 
The adoption of this term gained popularity in weal-
thier countries that prioritized the evaluation and 
improvement of healthcare in the face of rising costs 
and the adoption of unproven technologies with the 
1990s seeing an era of institutionalization of HTA in 
Europe and elsewhere. The first national agency was 
established in 1987, namely the Swedish Council on 
Technology Assessment in Health Care (SBU). The 
Canadian Agency for Drugs and Technologies in 
Health (CADTH), a rebranding of the Canadian 
Coordinating Office for Health Technology 
Assessment (CCOHTA) was formed in 1989. Australia 
was the first country in the world to introduce a cost 
component to HTA decisions in the early 1990s [6]. The 
United Kingdom’s National Institute for Health and 
Care Excellence (NICE) followed later in 1999 to reduce 
variation in the availability and quality of treatments 
and care in the UK’s National Health Service (NHS)1; 
and the Institut für Qualität und Wirtschaftlichkeit im 
Gesundheitswesen (IQWiG) in Germany in 2004 

(O’Donnell et al., 2009) see Figure 1. Many countries 
around the world now have well-established HTA pro-
cesses at the national level.2

Decision-making bodies use HTA to support 
a myriad of health decisions including the roll-out of 
broad public health programs, priority setting by iden-
tifying interventions that produce the greatest health 
gain at the lowest cost to improve resource allocation, 
decisions to publicly subsidize medical services and 
medicines, and developing clinical guidelines (WHO 
2019).

There is, however, necessarily much diversity in the 
role and application of HTA given the heterogeneity of 
culture, history, politics, health-care financing, and the 
underlying rationale or purpose that all have had 
important effects on the setup and functioning of 
these processes [7]. As demands for efficiency and 
value in healthcare increase, HTA is increasingly 
requested at different levels of the health system: by 
local health authorities, hospitals, and other healthcare 
organizations. Countries continue to improve transpar-
ency, accountability, and share knowledge and good 
practice in HTA, with many international networks and 
relationships existing among countries and their HTA 
bodies. For instance, the European Network for HTA 
(EUNetHTA) supports collaboration between European 
HTA organizations to bring value at the European, 
national, and regional level3; and the International 
Decision Support Initiative (iDSI) is a global network 
of health, policy, and economic expertise, supporting 
LMIC countries to make better decisions about how 
much public money to spend on healthcare and how 
to make that money go further.4

1.3 How can HTA support Universal Health 
Coverage

Globally, a growing commitment to universal 
health coverage (UHC) is promoting the role and 
institutionalization of HTA [8–10] in LMIC. UHC 
aims to provide effective health services to popu-
lations, without financial hardship (WHO 2015). The 
institutionalization of HTA is seen as pivotal to 
supporting UHC as a means of improving alloca-
tion of finite resources and the maximization of 
health. As a country’s Gross Domestic Product 
(GDP) per capita increases, they are expected to 
transition from aid and to take more responsibility 
for the strategic planning of their investments 
[3,11]. Priority setting in health is a necessary 
response to inform decision-makers in a budget 
constrained environment in those countries transi-
tioning from donor support to a greater reliance 

1NICE’s first appraisal was to recommend healthy wisdom teeth should not 
be removed, estimated to save the NHS £5 m a year. The first clinical 
guideline was in mental health and was developed to cover the patient 
pathway from diagnosis to treatment. This had significant effect as there 
was then little in the way of guidance for mental health nationally or 
internationally. The Citizens’ Council was established providing a public 
perspective on ethical issues. The broad and inclusive nature of its 
various committees is a recognized strength of NICE. 20 years of NICE.

2https://htai.org/about-htai/
3https://www.eunethta.eu/
4About Us | iDSI (idsihealth.org).
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on domestic resources with a consequent 
increased risk of financing gaps in the social sec-
tors [11]. HTA has been used in India to inform 
national clinical guidelines and quality standards to 
improve quality-of-care delivery while in Sub- 
Saharan Africa, countries including Ghana, 
Tanzania and Zambia are seeking to use HTA for 
in the design of their health benefit packages and 
other purchasing decisions [12–14]. In Thailand, 
a country at the forefront of UHC, HTA has been 
used to inform decision-making for over a decade, 
notably to define the benefits package and the 
National List of Essential Medicines (NLEM) [15]. 
Whilst each county has unique goals and chal-
lenges in relation to HTA and their health systems, 
observing or collaborating with other countries has 
helped to establish and improve HTA. WHO has 
supported regional and national HTA capacity 
building for countries moving toward UHC by 
encouraging information sharing and exchange 
(WHO, 2021).5 For instance, the WHO Eastern 
Mediterranean, South East Asia and Western 
Pacific regions all have inter-country meetings 
aimed at supporting the technical development 
of national HTA programs. These meetings provide 
a network for HTA stakeholders to share knowl-
edge and develop capacity. Leveraging expertise 
and resources across the global movement for 
priority setting in health, especially now to support 
countries in their COVID-19 recovery, is paramount.

1.4 Why this review

In 2015, WHO undertook a survey6 to assess the status of 
HTA globally in response to the World Health Assembly 
Resolution (WHA 67.23) [9]. Since then, there has been 
an increase in the published literature of HTA in LMIC, 
including global surveys on specific topics such as the 
impact of HTA [16] and the use of deliberative processes 
[17], regional reviews [18] and several individual coun-
try-level assessments and roadmaps [19,20].

Unlike these studies that are specific to a topic or issue, 
the aim of this paper is to provide a comprehensive over-
view of the HTA landscape in least developed to lower 
middle-income countries (LLMIC).7 Our focus is on the 
available literature pertaining to LLMIC in keeping with 
the Journal’s particular emphasis on diseases impacting 
on the poorest regions of the world. Taking WHO 2015 
survey as our baseline, we have reviewed the most recent 
literature to capture how LLMIC are now using HTA (or 
not) in terms of methods and objectives, at what level, 
funding, and partnerships. We exclude upper-middle- 
income countries (UMIC) and HIC which are generally at 
a more advanced stage of HTA development.8 This is 
important in being able to share more relevant insights 
and lessons in an era of investment and expansion of HTA, 
in particular, for LLMIC, through better understanding of 
HTA’s role in delivering health outcomes and value for 

Figure 1. Emergence of HTA. Source: Author’s own (adapted from ISPOR 20th Annual European Conference, second plenary 
session)

5https://www.who.int/health-technology-assessment/networks/en

6Second WHO HTA survey published December 2021.
7We use this abbreviation referring to Least Development Counties (LDC), 

and Low-Income Countries and Lower Middle-Income Countries which 
are not LDC according to the OECD Development Assistance Committee 
list: https://www.oecd.org/dac/financing-sustainable-development 
/development-finance-standards/daclist.htm

8We recognize some UMIC, for example, Thailand have progressed with 
HTA further than others.
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money at the health system level. Ultimately, we envisage 
this can help to generate a forward-looking model that 
these countries can use to implement HTA.

2. Methods

A search strategy was undertaken following best prac-
tice guidelines and reported according to the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analysis extension for Scoping Reviews (PRISMA-Scr) 
guidance [21]. The rationale for a scoping review being 
the best methodology for this paper is because it is to 
provide an overview and mapping of the emerging 
evidence on HTA in LLMIC at a systems level in order 
to identify and inform the potential role of HTA in 
these countries that are very new to these processes. 
This is also to develop a better understanding of the 
nature and distribution of this emerging literature 
(where being produced, by whom etc.) rather than 
a more precise research question as would befit 
a systematic review [22,23]. Authors’ existing knowl-
edge and research9 was drawn upon to produce 
a matrix to facilitate data extraction. We searched the 
literature for country- and region-specific papers to 
populate the matrix by categories (and sub- 
categories) as follows:

(1) HTA (Applied or Methodological)
(2) Objective and Methods (Budget and resource 

allocation, UHC, research and development, 
technical assessment, policy impact)

(3) Technology type
(4) Funding (Stakeholders, Agencies, Policy-makers)
(5) Geographies (Regional, LMIC, individual country)
(6) Scope of Analysis (local, national)
(7) Partnerships (Referencing other HTA bodies or 

countries, private health care, public sector).

We have used this matrix to analyze our findings, 
revealing themes, commonalities, and differences in 
the role of HTA across countries.

2.1 Search strategy

The search was conducted on the 20 August 2021 
using MEDLINE and EMBASE databases to identify 
publications between 1 January 2015 – the year of 
publication of the WHO HTA survey10 – and 
August 2021. The search strategy comprised 
terms relating to ‘health technology assessment’ 
and LLMIC (Supplementary Material Table 1). 
Inclusion criteria were HTA in LLMIC countries as 
identified from the list of countries classified by 

Records identified from
Databases (n = 2290)

Records removed before 
screening:

Duplicate records removed 
(n = 564)
Records removed for other 
reasons (n = 310)

Records screened
(n = 1416)

Records excluded
(n = 1302)

Reports assessed for eligibility
(n = 114)

Reports excluded including not 
available as full text (n = 64)

Studies included in review
(n = 50)

Identification of studies via databases and registers

n
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Figure 2. PRISMA flow diagram.

9Unpublished MSc Global Health dissertation (AF), supervised by JB and 
EG.

10WHO HTA survey responses were received between 24 February 2015 
and 31 August 2015.
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The World Bank according to their level of income 
and the United Nation’s definition of LDC 
(Supplementary Material Table 2). Reference was 
made to gray literature but we did not search 
HTA agencies’ websites given we were excluding 
HTA reports of specific technologies. Exclusion cri-
teria were articles focusing on HTA in UMIC and 
HIC; technical assessments or reports including 
economic evaluations; articles not in English. The 
screening and selection of studies were performed 
by two independent reviewers (FM and GC). We 
extracted details for each article on study design, 
whether the first and last author is from LMIC or 
HIC, and the data to populate the matrix (JB, AF, 
HF, EG, NS, and WS).

3. Results

3.1 Articles retrieved

We retrieved 2,290 records and included 50 studies 
(Figure 2). The search strategy was used to populate 
a matrix containing the categories and subcategories as 
described above (Supplementary Material – Matrix). This 
provides the details of all articles included. We have used 
this matrix to synthesis the data and present our findings.

3.2 Characteristics of included articles
We extracted first and last authors’ country of their 
research institution and study type to describe char-
acteristics of the article. Collaboration in authorship 
across LMIC and HIC has increased local LMIC capa-
city in health research [24–26]. Where an author 
was affiliated with more than one institution, we 
chose the institution in a LLMIC as their country of 
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Figure 3. First authors by country. Note that country of authorship is not the same as the country from which the study originates 
as we only include articles focused on HTA in LLMIC. We highlight here in blue the LLMIC countries of first authorship, namely 
Ethiopia, Ghana, India, Indonesia, Jordan, Nigeria, Uganda, and Vietnam.11
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Figure 4. Last authors by country.

11Jordan reclassified as UMIC in 2022. Updates delayed regarding classifi-
cations according to DAC list on an exceptional basis in the light of the 
ongoing global pandemic.
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representation. Of the 50 papers, most first authors 
(n = 23) were from LMICs, 9 were from UMIC and 18 
were from HIC. Most first authors were from India 
(n = 11 papers), followed by the UK (n = 7) - see 
Figure 3. The highest number of last authors (Figure 
4) were from HIC (n = 21) followed by UMIC 
(n = 20) and LMIC (n = 9). The proportion of LMIC 
authorship across all papers ranged from 10% to 
a 100% (Supplementary Materials – Matrix).

We highlight here in blue the LLMIC countries of last 
authorship, namely Ethiopia, India, Jordan, Kenya, 
Myanmar, South Africa, Ukraine, and Vietnam.

The most common study designs were surveys, 
descriptive, narrative, and qualitative articles - see 
Figure 5. About half the articles (n = 23) were related 
to methodological research. Examples of methodolo-
gical research included adapting economic evaluations 
to accommodate demand and supply constraints of 

Figure 6. Geographical distribution of included articles.
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Figure 5. Articles by study design.

PATHOGENS AND GLOBAL HEALTH 109



health services in LMIC [27]; and how multi-criteria 
decision analysis (MCDA) can improve upon existing 
economic evaluation methods by adding dimensions 
of broader social value but the challenges it represents 
for HTA in LMIC [28,29].

3.2 Geographic distribution

We reported articles referring to LMIC, regions (such as 
Sub-Saharan Africa), and individual countries -see 
Figure 6. Additionally, we classified the scope of HTA 
analysis as local and national. Local scope of analysis 
refers to HTA at a city or township level, and national 
scope of analysis refers to studies at a systems level. 
Nine articles referred to LMIC generally [17,27,30–36] 
whereas six articles discussed HTA regionally: South- 
East Asia [37], Eastern Europe [38], Middle East [29,39], 
Sub-Saharan Africa [18], and East Africa [40]. Many 
(n = 35) articles referred to specific countries [18– 
20,28,31,36,39,41–67]. The categories are not mutually 
exclusive.

3.3 The different roles of HTA

Information produced by HTA was found to underpin 
many different uses at different levels of the healthcare 
system: national and state (e.g. India), and local e.g. 
hospital-based HTA (Jordan). Employing headings 
defined by O’Brien et al. [32] of ‘priority setting’, ‘pur-
chasing’ and ‘quality improvement’, we grouped HTA 
activities as shown in Figure 7. Examples of HTA activ-
ities under priority setting were the most common 
[18,30,31,34,36,38,39,42,44,47,49,52,61]; followed by 
purchasing [41,51,61,66,67]. Quality improvement 
activities, as defined by O’Brien et al., had only minimal 
mention [29,52]. In making policy-makers and payers 

better aware of how they can use HTA, O’Brien et al. 
use these headings to illustrate different practical 
applications. We note there was also little mention of 
disinvestment where evidence from HTA could be 
used to identify and exclude ineffective health innova-
tions causing ethical and social concerns within the 
health system in order to promote efficiency and 
equity gains [68].

Most country articles indicated that the criteria for HTA 
encompassed economic evaluation (value of 
a technology) and budget impact (affordability). Given 
the limited resources, decision-makers need to consider 
affordability alongside assessments of value, and this will 
depend how HTA and budget responsibilities align in any 
given country.13 With the recent introduction of some 
innovative and curative – but very high cost – medicines 
(e.g. for Hepatitis C) affordability issues may outweigh 
value considerations even in HIC. It might be helpful to 
countries without formal HTA agencies to use evidence- 
informed deliberative processes [17,29] to trade-off 
health gains and other values, for example, equity,14 and 
from what perspective, against affordability [as a function 
of treatment costs and population size, it is not seen as 
‘value’ [69]] in addition to methodological reference 
cases such as the iDSI guidance [70].

3.3 Type of technology

Pharmaceuticals were the most frequently mentioned 
type of technology [19,29,39–41,51,57,63,66,67]. Only 
a few articles mentioned other types of technologies, 
including medical devices [57] and community-based 

Figure 7. Roles of HTA12.

12Lists are non-exhaustive but highlight key data extracted.

13For example, NICE’s guidance is mandatory yet it cannot suggest where 
the money should come from to fund the technologies it recommends. 
Other countries more explicitly consider budget impact as part of their 
HTA (Australia), and others are dominated by the budget (New Zealand).

14Although some mention was made of other aspects, for example social, 
legal, ethical, equity and feasibility of implementation, there were 
notably less discussed (Teerawattananon, 2016). This was a similar find-
ing as that in the WHO survey.
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interventions [44,57]; and despite the WHO 2015 sur-
vey indicating that population-wide interventions 
have a greater focus in LMIC with greater potential 
impact, and generally being more equitable, this was 
also found lacking. Reflecting the lack of HTA activities 
under ‘quality improvement’ above, there is potential 
for ‘meso’ (e.g. clinical practice guidelines to manage 
patient care pathways within a healthcare system) and 
‘macro’ (e.g. efficiency, organization, and strengthen-
ing of the healthcare system) level interventions to 
have a greater role [71].

3.4 Partnerships

The importance of HTA partnerships is paramount 
and was a common theme in many articles. Three 
types of partnerships emerged from the matrix: 
international resources referring to support capa-
city development and the sharing of ideas 
between LLMIC, and with other countries and 
international organizations; collaborations with 
universities; and with Ministries of Health and 
other governmental bodies, including medical 
research councils (Figure 8). Regarding the latter, 
LLMIC governments have traditionally not allo-
cated sufficient resources into health research 
[19,30,36] and with the absence of HTA-specific 
units within governments, this makes it even 
more challenging to allocate funding for HTA 
[30]. The limited availability of budgets to fund 
HTA, coupled with other barriers such as lack of 
capacity, and explicit HTA policies and guidelines 

limit HTA absorption by national governments 
[36,54]. Although the use of HTA from a private 
payer’s perspective was discussed [29] there was 
limited mention of the private sector as a service 
provider, with government institutions expected to 
be the main users of HTA [72]. The latest WHO 
survey [73] similarly found that the private sector 
was the least-represented stakeholder across the 
different stages in HTA.

4. Future directions

4.1 Applications of HTA in LLMIC

LLMIC are more likely to use HTA in its more familiar 
roles of determining coverage of healthcare provision, 
pricing, and priority setting. We identify a couple of 
gaps in the literature for consideration regarding other 
potential roles of HTA in LLMIC. Arguably, both these 
activities discussed below have been exacerbated by 
the Covid-19 pandemic given the need to better spend 
health dollars in the face of economic contraction 
further compounding existing pressures on healthcare 
budgets; and where developers need to rapidly evalu-
ate and optimize or adapt existing technologies [74].

Firstly, disinvestment has been defined as ‘the pro-
cess of (partially or completely) withdrawing health 
resources from any existing healthcare practices, pro-
cedures, technologies, or pharmaceuticals that are 
deemed to deliver little or no health gain for their 
cost, and thus are not efficient health resource alloca-
tions’ [75]. Although there has been a lot of research in 
this field [76,77], disinvestment is still being done in an 
ad hoc manner by HTA bodies, not least because dis-
investing in a technology that is in current usage or in 

Figure 8. Partnerships15.

15Lists are non-exhaustive but highlight key data extracted.

PATHOGENS AND GLOBAL HEALTH 111



clinical practice is challenging, with the ‘stopping’ of 
doing something already in the system less easy to do 
compared with ‘taking up’ a technology [78]. The 
application of disinvestment or health technology 
reassessment (HTR) have been highlighted in previous 
reviews [77,78]. As HTA is mostly used for new invest-
ments and single technology appraisals, it has been 
found to be more challenging to apply as 
a disinvestment framework [79]. A scoping review on 
disinvestment (under review) [80] identifies HTA/HTR 
and PBMA as the most common methods used to 
assess potential candidates for disinvestment, with 
most disinvestment initiatives implemented in HIC 
and UMIC. Given the current climate, if countries are 
unable to spend more, they need to spend better. 
Priority setting processes are needed to ensure that 
investments in health continue to strive for improving 
overall population health. With an estimated less than 
$4 out of every $100 USD in public funds being spent 
on a health maximizing technology in LMIC [81], there 
is much scope for LMIC to lead on this.

Secondly, for countries with more constraints on 
capacity, HTA may be made more relevant by greater 
explicit consideration of organizational issues [79]. 
Although implementation is not strictly considered 
an integral part of the HTA process, providing evidence 
about the expected impact of a technology on health 
system structure, processes and resources might be 
valuable to inform the construct and recommenda-
tions of an HTA or develop an implementation plan 
[79]. Yet, this aspect of HTA is – not unexpectedly – 
found to be lacking [82,83]. In the UK, the Medical 
Research Council (MRC) recently updated their gui-
dance on the development and evaluation of complex 
interventions [84]. The MRC recommend that imple-
mentation be considered alongside economic evalua-
tion throughout the development and evaluation of 
a health technology. The National Institute for Health 
Research’s (NIHR) Health Technology Assessment 
(HTA) programme is the largest funder of health 
research in the UK but a recent review found that 
methods to incorporate implementation within eco-
nomic evaluation were typically inconsistently applied 
and that no generally accepted guidance or methodol-
ogy is currently available [85]. To date, implementation 
is not recommended as a core component of a health 
technology evaluation by NICE. Further research will 
be required to address the challenge of incorporating 
implementation within economic evaluation in HIC 
and LMIC.

Rather than maintaining an emphasis on user- 
focused HTA i.e. where the mainstay consists of 
a synthesis of clinical evidence and economic evalua-
tion comparing available technologies, we consider 
the application of ‘early HTA’ where system constraints 
are addressed whilst the technology is still under 

development [74] i.e. encouraging engagement with 
stakeholders at an early stage to identify additional 
costs and non-health outcomes, and crucially, to use 
these insights and data to inform the development 
and implementation of health technologies. Indeed, 
early HTA has been promoted as a tool to support 
LMIC’s need for a way to choose more of the ‘right’ 
new products and less of the ‘wrong’ products [86]. For 
example, the adaption of COVID tests16 to context 
could be seen as what the Economic and Social 
Committee of the United Nations describe as ‘frugal’ 
innovation – taking an existing technology and making 
it less expensive and more accessible – or ‘hybrid’ 
innovation – repurposing an existing technology 
(United Nations ESC 2016) [74]. By drawing on 
a broad range of multidisciplinary methods, early HTA 
aims to inform the developers of the technology about 
a wider range of questions including how the technol-
ogy should be designed, used, and implemented. We 
suggest that early HTA17 can offer scientific, transpar-
ent, and systematic methods such as epidemiological 
analysis, qualitative methods (e.g. expert elicitation, 
patient interviews) or quantitative (e.g. modeling to 
understand behavior in complex systems, or alterna-
tive service delivery practices) to gain a thorough 
understanding of the human factors, infrastructure, 
and healthcare organization of the context where the 
technology is to be deployed [74]. Furthermore, this 
should also facilitate greater integration and commu-
nication among HTA and delivery systems’ stake-
holders as evidence-generating methods gather and 
synthesize many perspectives.

4.2 LLMIC use of types of technologies in HTA

HTA activities under ‘quality improvement’, for exam-
ple, treatment and referral pathways, and education 
and training of the health workforce [32] were found to 
be lacking. Indeed, the more recent definition of HTA 
explicitly links the goals of HTA with that of the health 
systems’ objectives of efficiency, equity and quality 
[68]. Although the conventional focus of HTA on tech-
nologies that are marginal or incremental to the sys-
tem is still relevant, a refocus to such process or 
systems-wide interventions may result in improved 
methods to deliver an existing technology, or help 

16Global partnership to make available 120 million affordable, quality 
COVID-19 rapid tests for low- and middle-income countries (who.int)

17Early HTA is still an emerging field with limited guidance on methods 
but will differ according to the purpose and audience of HTA. It may not 
be easy or, in fact, desirable, to create guidance for all early HTA. Given 
that it is such a broad church, different approaches are suitable for 
different situations (including the amount of resources available to 
spend on HTA). The rigor required will depend on the needs of the 
audience for the HTA. For example, an exploratory analysis conducted 
privately for a technology developer to inform potential pricing policy 
may not require the same level of rigor as a decision on a potential 
screening programme for a national health provider. In all cases, we 
would encourage clarity of reporting of methods adopted and limita-
tions of those methods.
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develop innovative ways of overcoming barriers and 
challenges in adoption behavior or infrastructure [74]. 
As Garrido et al. state [87], ‘although health products 
and health care services have been its preponderant 
focus to date, HTA should develop to increase its focus 
on the ‘technologies applied to health care’ (i.e. the 
regulatory and policy measures for managing and orga-
nizing health care systems) and on policies in non-health 
care sectors”. It may be that many governments do not 
yet demand this approach of HTA but given the poor 
infrastructure in many LMIC ‘macro HTA aimed at devel-
oping performance in the healthcare system may be of 
greater importance in this context than in HICs where 
HTA has had a more traditional micro HTA role of apprai-
sal of single/related technologies’ [71]. Whilst the focus 
of HTA on technologies that are marginal or incremen-
tal to the system remains relevant and the convention, 
a refocus to process or system-wide interventions may 
result in an improvement in methods used to deliver 
an existing technology, or help develop innovative 
ways of overcoming barriers and challenges in adop-
tion behavior or infrastructure [88]. This would not be 
without its methodological challenges and Thomas 
and Chalkidou [89] discuss these as well as the benefits 
of applying economic evaluation at the macro level. 
Garrido et al.’s [90] recommendation of over a decade 
ago that countries embarking on HTA should not con-
sider establishing separate agencies for HTA, quality 
development, performance measurement, and health 
services development but should rather combine 
these functions and goals into a common knowledge 
strategy for evidence-informed decision-making on 
health care and the health system would seem to still 
stand and speak to this refocus.

4.3 LLMIC and partnerships in HTA

The evident lack of partnerships found with the private 
sector is an important omission where the presence of 
private health providers is significant as a prominent 
provider of health service delivery [91]. Yet, policymakers 
struggle to identify the role of the private sector in their 
UHC objectives with WHO recently publishing a strategy 
report addressing a critical health system governance 
gap for the effective engagement of the private health 
service delivery sector in this context.18 The inclusion of 
the private sector could also be strategically important to 
provide funding [30,46] and with the potential to increase 
transparency [34]. For example, Chalkidou et al. propose 
a market-driven, value-based advance commitment to 
‘crowd-in’ private sector funding for health research and 
development in LMIC [92].

The pandemic has forged greater collaborative work-
ing across the healthcare system and beyond in many 
countries. For example, in Jordan, private–public partner-
ships have played an essential role in building capacity in 
HTA. The private sector has provided training to the 
Ministry of Health (MoH) and has also brought in regional 
experts to support the undertaking of HTA on their behalf. 
During the pandemic, these private–public partnerships 
came to the fore. Patients, regardless of their insurance 
status and whether they were admitted to a private or 
public hospital, were covered by the MoH. Such 
a response can help pave and accelerate the way to 
UHC [93]. Cross-sectoral partnerships, and the inclusion, 
co-ordination, and integration of governmental, private 
and NGO sectors require the responsible oversight of 
state authorities to shape evidence-based policy. For 
instance, in Nepal, though no formal HTA body presides 
over health policy decisions, there are numerous partner-
ships between foreign universities, INGOs and NGOs that 
has led to success of projects that promote sustainable 
development goals. Furthermore, the collaboration noted 
with the health research council in Nepal (and India) is 
a way of directly aligning HTA with the research and data, 
the latter being a well-known challenge in LMIC that often 
lack comprehensive and reliable local health and eco-
nomic data but we acknowledge that this challenge not 
limited to LMIC [94]. Another example of a cross-sectoral 
partnership is that of Thanzi la Onse (Health of All) opera-
tion in southern and east Africa where universities (York, 
Kings College, Malawi universities), the Ministry of Health 
of Malawi, the Medical Research Council Uganda Research 
Unit, Center for Global Development, and East, Central 
and Southern Africa Research Community have partnered 
with funding from the UK Research and Innovation’s 
Global Challenges Research Fund for priority setting 
within health benefit packages.

Some regional HTA networks [72,95] bring together 
countries with different income levels, e.g. the 
Association of Southeast Asian Nations (ASEAN) brings 
together 10 countries (Brunei, Cambodia, Indonesia, Laos, 
Malaysia, Myanmar, the Philippines, Singapore, Thailand 
and Vietnam) supporting the region’s continuous effort 
to build and strengthen evidence-informed decision- 
making. This approach could be replicated in other regio-
nal groups e.g. African Union or ‘sub’ regional e.g. West 
Africa (West African Health Organization).19 For example, 
the Africa Centers for Disease Control and Prevention 
(Africa CDC), within the African Union, is working to 
incubate a health economics unit,20, 21 that will support 
and guide member states on priority setting practices in 
each of the Africa CDC five strategic pillars (disease 

18Strategy Report: Engaging the private health service delivery sector 
through governance in mixed health systems. Geneva: World Health 
Organization; 2020. License: CC BY-NC-SA 3.0 IGO

19WAHO | West African Health Organization (wahooas.org)
20The Health Economics Unit (HEU) at the Africa Centers for Disease 

Control and Prevention (Africa CDC) was launched in collaboration 
with the Center for Global Development (CGD) to facilitate evidence- 
based priority-setting during the pandemic and beyond.

21https://www.cgdev.org/blog/afro-european-partnerships-health- 
accelerating-better-efficiency-health-spending
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intelligence and surveillance; preparedness and response; 
information systems; laboratory networks and systems; 
national public health institutes and public health 
research) [96]. This will strengthen the Africa CDC health 
economics unit support to member states in undertak-
ing HTA.

4.4 Investing in HTA for sustainability and impact

Finally, understanding how we might quantify the 
costs and benefits of investing in HTA is important for 
both policy makers and donors. If we think priority 
setting should be better informed by evidence and 
the use of tools such as HTA, then this necessarily 
requires institutional change to establish 
a sustainable system. The global expansion of HTA 
and an increasing investment in these processes at 
the systems level in LMIC has generated greater inter-
est from policy makers about the value and return on 
investment (ROI) of HTA. Consequently, we have to 
consider the opportunity costs which are needed to 
establish and maintain HTA systems [97]. Although 
countries where HTA has been institutionalized spend 
relatively little as a proportion of total health spending 
(estimates range from 0.01 to 1% of total public spend-
ing) [98,99] HTA competes with other health priorities 
in the context of scarce resources.22 The Organization 
for Economic Co-operation and Development (OECD) 
[100] use a regression-based analysis to assess the 
effects of policies and institutions, including HTA, on 
public health spending and life expectancy. The 
approach computed an HTA score based on countries’ 
responses to questions about their structure and capa-
city for HTA, whether cost-effectiveness and affordabil-
ity were taken into account, and how HTA information 
was used. Whilst this can only be assumed to be an 
association (rather than a causal relationship), HTA’s 
use in providing evidence related to new technologies 
was likely to both magnify life expectancy gains but 
also that of spending on health care.

We commend and encourage HTA impact evalua-
tions, not just for accountability purposes but crucially, 
for learning, especially for those countries beginning 
to develop HTA processes to assist in their healthcare 
decision-making. A lack of funding was identified as 
a key reason for not investing in HTA according to both 
WHO HTA surveys with others including the OECD 
[100] and Loblova et al. [101] highlighting the upfront 
costs of establishing HTA systems that will potentially 
discourage LMIC from investing in these processes and 
agencies. Understanding the impact and value for 

money of HTA is pivotal to governmental buy-in. 
There have been many evaluations of HTA that could 
be categorized as impact frameworks [100,102–108] or 
country-level evaluations [109–115]. Yet, there remains 
a paucity of studies that quantify the impact of HTA in 
terms of net health gains and return on investment at 
a country or systems level. Even in countries where 
HTA is well established, this type of evidence is limited 
given the methodological and data challenges in link-
ing change in clinical practice and assessing impacts 
further downstream in the health system. A recent 
INAHTA report [16] defines HTA impact assessment to 
be an evaluation of the uptake and the effects of an 
HTA report, distinguishing between the impact of an 
HTA report and the impact of the agency. The global 
expansion of HTA, its variable implementation, the lack 
of quantified evidence on health outcomes, along with 
an increasing investment in these processes at the 
systems level in LMIC means that a lack of longer- 
term impact assessment may undermine its impor-
tance and value.

4.5 Strengths and limitations

The main strength of this project was to have an 
authorship team with backgrounds in various disci-
plines and HTA experience in relevant countries includ-
ing Nepal, India, Zambia, Indonesia, and Jordan 
(LLMIC), and Malaysia (UMIC). This project is a high- 
level review so it was particularly helpful to have 
a team with first-hand experience of HTA in relevant 
countries though we note that all coauthors work in 
HTA in some capacity, and this may bias toward HTA. 
HEHTA is fortunate to be able to tap into its multi- 
national team of colleagues, and networks of global 
HTA practitioners and external academic experts, 
enriching our knowledge base by bringing a greater 
global perspective to our research, teaching, and prac-
tice of HTA – and to some extent compensating for the 
limitations below.

Given the ‘newness’ of HTA in LLMIC, we did not aim 
to closely examine methods of assessment or value 
frameworks for appraisal, either in use or being devel-
oped. Rather, we aimed for a wider view by exploring 
the roles HTA can or could take in these contexts new 
to HTA. In line with keeping the review contained at 
a strategic level, we purposefully excluded technical 
reports on discrete applications of HTA. This means we 
may have missed detail on practical applications of 
HTA. For example, Indonesia has recently published 
an HTA to support disinvestment of adding cetuximab 
to chemotherapy for metastatic colorectal cancer from 
the Indonesian National Drug Formulary [116]. We did 
not use critical appraisal tools with the selected articles 
but rather focussed on content and context that was 
relevant to our aims. This is in line with scoping review 
indications [117].

22For example, NICE (and HTA in other countries, including Australia) does 
not help the health service to ’save money’. In fact, health spending 
continues to increase with investment in expensive new treatments 
according to NICE recommendations. Efficiency – which is the criteria 
the UK focuses on for it decision-making – is about value for money, 
spending on treatments that provide sufficient health returns.
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Finally, we acknowledge the limitation of omitting 
non-English language articles. Five countries in Latin 
America fall into the LLMIC category (Bolivia, El 
Salvador, Haiti, Honduras, Nicaragua), of which Bolivia 
and El Salvador have an HTA presence according to 
WHO. With 21 French-speaking countries in Africa and 
the WHO 2021 survey listing half of those having an 
HTA presence, this is a notable shortcoming. We may 
have also missed important information in the gray 
literature, especially as professionals in this area may 
not have the means or capacity to publish open access 
research articles. However, it is unlikely many countries 
without institutionalized HTA would have extensive 
websites.

5. Conclusions and recommendations

Whilst HIC may have led the way, LLMIC are 
increasingly developing HTA processes to support 
healthcare decision-making. We provide insights 
into current uses of HTA in LMIC and highlight 
some under-studied or under-utilized aspects 
(macro HTA, disinvestment, early HTA/implementa-
tion, and cross-sectoral partnerships). We consider 
the following broad practical implications for deci-
sion-makers and researchers aiming to achieve 
greater interconnectedness between HTA and 
health systems, especially in LLMIC. Indeed, 
Garrido et al. [90] recommend that ‘countries 
embarking on HTA should not consider establishing 
separate agencies for HTA, quality development, per-
formance measurement, and health services develop-
ment but should rather combine these functions and 
goals into a common knowledge strategy for evi-
dence-informed decision-making on health care and 
the health system’.

● Macro HTA: by broadening its scope to inform not 
only technology reimbursement decisions but 
also health system organization and service deliv-
ery, HTA may be made more impactful in LLMIC 
and a way to better integrate HTA within health-
care delivery systems.

● Disinvestment: in a climate of economic pres-
sure for all health systems, LLMIC could lead 
where other HTA bodies have been challenged 
in adopting systematic processes and methods.

● Early HTA/implementation: Efforts to rationa-
lize the use of resources are only valuable if 
recommendations are implemented in practice 
[118]; it is only when those decisions result in 
practice change can better health be 
achieved.23 Using methods to adapt technol-
ogy to context and generate data to bridge 
the divide between HTA recommendations 
and practice change, early HTA can support 
greater impact of HTA on health outcomes.

● Cross-sectoral partnerships: WHO recognize UHC 
cannot be achieved without the private sector. It 
is essential to engage public and private sector – 
and we suggest the non-governmental sector 
too – in HTA, as partnerships to achieve better 
health.

This review provides a forward-looking model that LMIC 
can use for HTA implementation with the prospect of 
innovative HTA approaches. It may be that LLMIC can 
advance HTA in ways most relevant to them, in addition 
to the familiar role of HTA to determine coverage of 
healthcare services and medicines. We hope this is 
a timely and useful contribution to optimize the impact 
of HTA in an era of investment and expansion and to 
encourage debate and implementation.
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