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Abstract

Technology has emerged as an important tool to improve health outcomes by promoting better access to healthcare and essen-

tial medicine. However, many people lack access to health technology due to various challenges faced by low- and middle-income

countries (LMICs). The lack of technology can contribute to the deterioration of public health and increase the burden on already-

constrained health systems. This paper seeks to provide an overview of the mentioned challenges from a multi-disciplinary perspec-

tive. It shows that a combination of factors hinders health technology absorption and utilisation in LMICs, namely, poor resources,

cultural influences, political motivations, inadequate existing healthcare structure, supply-side bottleneck, information gaps, among

others. Addressing these hinderances through the suggested recommendations will lead to the improvement of health outcomes and

the well-being of the population through health technology.
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Background

Health technologies as explained by the World Health Organiza-
tion, is recognised as the application of organised knowledge and
skills to solve health problems and improve the quality of life. This
can be applied in the form of health equipment, medicines, vac-
cines, procedures, and other systems. Health technology provides
advanced decision support, and when integrated with supporting
technology, present opportunities for transforming healthcare
transformation [1]. Health technologies can contribute to the re-
duction of human error, improving scientific outputs, accelerated
medical coverage, and tracking of data for proactive healthcare
policies [2]. It is an important tool in promoting better access to
healthcare and essential medicines. However, many people in de-
veloping low- and middle-income countries (LMICs) lack access
to even basic health technology and essential medicines, vaccines,
and life-enhancing medicines. These deprivations have serious
health consequences, especially in poor low-income countries,
which are already strained by deteriorating health indicators [3].

In recent years, poor access to health commodities, includ-
ing necessary technology, has been discussed on global platforms
and policy agendas. This is because, soon, LMICs will have to find
a sustainable way to procure health commodities and technology
[4]. Also, evidence reveals that development assistance to LMICs
should aim at broader healthcare system improvements, like hu-
man resources shortages, weak health technologies, logistic chal-
lenges, etc [5]. Access to health technology is not limited to techni-
cal and logistic challenges; it encompasses social values, economic
interests, and political motivations, i.e., it is a continuous process

involving the collaboration of different stakeholders.

Against this backdrop, the current study highlights the various
challenges that LMICs experience in the process of integrating vari-
ous health technologies in their existing health systems. It is im-
portant to identify these challenges and realise that they comprise
abroad spectrum of issues, not limited to technical constraints. The

study attempts to understand the various challenges through a re-
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view of the health technologies and the experiences of LMICs in
using them.

Barriers to health technology in LMICs

This section seeks to identify problems particular to LMICs
that need to be understood in the context of health technology. Al-
though different kinds of technical interventions are taking place,
the following challenges undermine their seamless integration in
the current health systems.

Limited human resources: It is widely understood that the
physical, human, and capital resources needed to synthesise tech-
nology into the health systems of LMICs are short in supply [6].
Inadequacies in human resources include not only the low density
of medical professionals, but also an insufficient number of techni-
cal innovators, administrative staff, and equipment maintenance
specialists. This is most critical at the primary care level, where the
introduction of technology can result in considerable health gains
[7]. The effectiveness of health technology largely depends on the
foundations of the health sector, and its use will have financial and

social implications for the country.

Morbidity patterns: A significant section of the population in
LMICs is affected by health problems that have been eliminated or
reduced to the minimum in most high-income countries [8]. That
means that the application of health technologies in LMICs should
be more problem-oriented, instead of replicating what is most fre-
quently used. This situation becomes even more complex when the
growth of LMICs is accompanied by an epidemiological transition,
leading to the need for health technologies to adapt to the changing

disease patterns [9].

Structure of the healthcare system: The incorporation and
utilisation of health technologies will depend on the structure of
the prevalent healthcare system in the country. Features that have
a direct bearing on health technology are access, cost, human re-
sources, and public-private partnerships, among others. The qual-
ity of care delivered is determined by its structure, processes, and
outcome [10]; health technology is an essential element of the
structure and process and can be critical in deciding the health
outcome. The integration of technology has the potential to bring
LMIC health outcomes closer to those of high-income countries.
However, its introduction alone cannot achieve that; it should be
approached with consideration for the country’s contextual need
and stage of economic development [11].
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Culture: The trajectories of economic growth and social devel-
opment have a very close link with the diverse cultures of LMICs.
Culture influences the value system and, hence, can impact and be
impacted by the use of technology. Likewise, culture affects the per-
ception of health and related technologies. Low demand for health
interventions often derives from attitudes deeply rooted in cultural
and social norms, such as continued preferences for traditional
over modern therapies. Likewise, gender is an important determi-
nant of health-seeking behaviour. Raising access to maternal, re-
productive, and child health is a major challenge within societies
that restrict the public lives of women. There is evidence from In-
donesia that the utilisation of prenatal care increases with the con-
trol a woman exercises over household finances [12,13]. Therefore,
interventions to introduce technology must strive for acceptance. If
the values incorporated by health technology conflict with the local
values, leading to cultural imbalance, then the acceptance rates of
the particular technology will be low [14]. Appropriate health tech-
nology based on low-cost medical care and that does not contradict
existing cultural beliefs, is usually regarded to be more fruitful in
LMICs. But this compatibility is often difficult to achieve until and
unless the technology is an endogenous solution to a local health
problem [15].

Political stewardship: In every country, public health policy is
governed by the leaders and policymakers; in many, their leader-
ship is not in line with internationally recognised measurements
for the improvement of health outcomes. Managing medical inno-
vations and related technologies can be a formidable task since it
can involve a high degree of uncertainty. However, if health tech-
nologies are managed and monitored by the leaders, there is a
stronger potential for sustainability. Therefore, it is imperative that
all countries, especially LMICs, have guidelines, based on rigorous
evidence, to inform practitioners, taxpayers, beneficiaries, and pol-
icymakers of which technologies work well, and which should be
modified, or abandoned [16].

Information management: LMICs suffer limitations in the col-
lection, assimilation, and analysis of data. The dissemination of the
analysed data is also limited. Most LMICs have surveillance sys-
tems to track, collect, and monitor data regarding the use of differ-
ent health technologies [17]. This helps in controlling the inherent
risks of health technologies and improving the dissemination of the
required information. Yet, initiatives to collect data at the health
centre level and analyse it are poor, resulting in the understandable

frustration and resistance against health technologies [18].
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Capacity for technology absorption: Although health technol-
ogy is being introduced, the question of appropriateness has arisen
many times, and solutions on the appropriate technology and the
right time to introduce them are being sourced [19]. Moreover, as
many LMICs lack the physical and human infrastructure that must
be in place to support and sustain the introduction of these tech-
nologies [20]. In the absence of such capacity, major challenges can
arise in a country after the technology transfer takes place. There-
fore, as already stated, health technology should be appropriate to
the developing country’s capabilities and factor endowments

Access to technology: Identification of the relevant health
technology for an LMIC should not be viewed as the endpoint in the
complicated process of improving access to technology. The tech-
nology needs to be managed throughout the process to address the
numerous barriers along the pathway of the end-user [21]. More-
over, many of the health technology developers might not have
experience of entering and operating in LMICs [22]. Therefore,
improving access to health technologies in LMICs should be a col-
laborative effort.

User adoption of health technology: The adoption of health
technology is influenced by the characteristics of the technology,
the health issues it addresses, and the social, cultural, and politi-
cal context. In LMICs, most imported technologies often lack the
understanding of the needs of end-users and, hence, suffer from

poor adoption rates [23].

Affordability: The cost of health technology is a major bar-
rier, and LMICs find it difficult to embed technical knowledge. To
address this, countries will have to adopt multiple strategies like
bulk-purchasing, competitive bidding, tiered pricing, etc. LMICs
rely on external funding, which does not guarantee long-term sus-
tainability because donors’ fatigue can limit the duration of the as-
sistance [24].

Supply-side strategies: Suppliers of medical technologies of-
ten lack complete information about the demand in LMICs [25].
As a result, the supplier might not be aware of the absorptive ca-
pacity for such a technology in LMICs, and not take the necessary
steps to enter the market. Likewise, the national governments do
not have information on the demand for health technology either,
due to weak quantification functions. Commercial partners who
develop health technology for LMICs are also very rare. Reducing
these information asymmetries by regularly updating and sharing
the forecasts for medical technology can contribute to increased

availability.
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Recommendations

Promote more cooperation and exchange of experiences
among LMICs, as well as cooperation with experienced

entities in high-income countries.

Develop a greater sensitivity to the role that culture plays
in determining the effectiveness of health technologies.
This will help develop a pragmatic approach to the in-
tegration and utilisation of health technologies and im-

prove its intended impacts.

New technologies introduced in an LMIC should be as-
sessed properly and considered as ‘new’ until they are
completely disseminated, i.e., it reaches all the end-users
who might need it. This will ensure the appropriate and

suitable allocation of health technologies.

Stronger contributions from technology champions will
facilitate stronger impact. In global health, technology
champions are individuals and organisations that advo-
cate for new health technologies and are committed to
improving access to them in LMICs [26]. These champi-
ons could also be technical agencies, research organisa-
tions, academic institutions, non-profit organisations, etc.
Their role can include creating awareness about health
technology and overcoming access barriers. They are re-
sponsible for identifying strategies to navigate through
LMICs and establish the relationship among the different
stakeholders.

Adopt strategies to help developers understand users’
perspectives, including through market research and sur-
veillance, investigating consumer behaviour, applying re-
search findings to product development and programme
design, engaging in local capacity development, and cre-
ating strategies for national and local ownership in pro-

gramme implementation.

Develop strategies to guarantee the continuity of evalua-
tion programmes and to reduce their sensitivity to struc-

tural changes.

Development assistance should also be channelled into
strengthening the health systems by improving the basic
infrastructure, improving logistic capabilities, and em-
powering healthcare staff through training and profes-

sional development.
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Conclusion

The diffusion of health technology in developing countries faces
numerous challenges. They are usually not caused due to a stand-
alone reason but typically arise due to a combination of market
failures, asymmetry of information, poor leadership, etc. The chal-
lenges can be different depending on the type of health technology.
Still, these defeat the basic purpose of the health technology and
reduce its impact. Addressing these bottlenecks requires united
efforts at the global, national, and local level, as well as economic
changes, cultural stimuli, political willingness, and a strong influ-
ence on people’s perception of health and technology.
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