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Executive Summary: Assistive technologies are used to enhance the day-to-day functionality
of people with disabilities by improving their quality of life and by reducing the impact of
disability in their lives. Various socio-economic, cultural, contextual, medical, personal, and
family-related factors determine the feasibility and outcomes of using assistive technologies.
While various forms of assistive technologies are being widely used for rehabilitation,
recreational, or personal purposes around the world many still remain inaccessible and vastly
unaffordable in countries around the world. Literature suggests that, when comparing high
income countries with low and lower-middle income countries, differences among the
longevity, availability, ease of users, affordability and, most importantly, the recognition of the
need for an assistive technology, are common, with those measures lagging in low and lowermiddle income countries. Certain targeted interventions have been suggested to provide
insight into how discrepancies in promoting the use of assistive technologies between
developed and developing nations can be minimised with the goal of reducing the global
impacts of disability.
I. Introduction
Assistive technologies can be broadly considered as
“any item or piece of equipment or product system,
whether acquired commercially, off-the-shelf,
modified or customised, that is used to increase,
maintain or improve functional capabilities of
people with disabilities” (Assistive Technology Act
2004; Bausch et al. 2005). In the context of
healthcare specifically, the use for assistive
technologies is widespread and can also be referred
to as health state assistive technology devices.
These devices can be either intrinsic or extrinsic.
Intrinsic devices are implanted and optimise
functioning by replacing a body function of body
structure such as cochlear implants, cardiac
pacemakers. Extrinsic devices are not implanted
and optimise function by augmenting, restoring, or
compensating for body function, and structure
impairments, such as wheelchairs, glasses, hearing
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aids,
or
augmentative
and
alternative
communication devices. Both extrinsic and intrinsic
assistive technologies are used extensively to
reduce the impact of disability (Bauer et al. 2011).
The World Health Organisation (WHO) estimates
that there are around one billion people living with
disabilities worldwide. Increasing incidences of
non-communicable diseases will cause more than
two billion people globally to use at least one
assistive technology product. (World Health
Organisation 2018). The World Bank defines a low
income country (LIC) as having a gross national
income (GNI) per capita of US$1,025 or less, a
lower-middle income country (LMIC) as having a
GNI per capita between US$1,026-US$3,995, and a
high income country (HIC) as having a GNI per
capita of US$12,376 or more (Prydz and Wadhwa
2019). Almost 80% of people with disabilities in
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lower-middle income countries experience
difficulty accessing rehabilitative services and could
potentially benefit from increased use or
availability of assistive technology. However, this
estimate cannot be considered comprehensive as it
does not include different types of assistive
technologies such as wheelchairs or devices aiding
in communication and vision, nor does it take into
consideration people with disabilities using more
than one form of assistive technology (Borg,
Lindström, and Larsson 2011; World Health
Organisation 2011; Matter et al. 2017; Prydz and
Wadhwa 2019).
II. Assistive technologies in the context of the
United Nations Convention on the Rights of
Persons with Disabilities
The United Nations Convention on the Rights of
Persons with Disabilities (UNCRPD) entitles its
beneficiaries to access to assistive technologies to
ensure full and equal enjoyment of all fundamental
freedoms and requires governments to act upon to
enforce the same (United Nations General Assembly
2006). The implementation of the UNCRPD,
however, remains far from reality. Once an assistive
technology has been obtained by the user, it is
imperative to ensure its proper maintenance and
operation by making the user familiar with its
functionality. This can be done by addressing
various factors ranging from an extensive
assessment of individual needs, correct fit, device
selection, and training and follow-up to ensure
safety and efficiency while in use. If these factors are
not given the importance they require, it can often
result in the targeted need for which the assistive
technology was initially adopted not being met.
Follow-up after getting an assistive technology has
been found to be significantly lacking in LICs and
LMICs when compared to HICs. This is one of the
major contributing factors behind the lopsided
implementation of the UNCRPD at a global level.
Environmental barriers that hinder accessibility are
a major cause for using certain types of assistive
technology when it comes to LICs and LMICs.
According to the International Classification of
Functioning, Disability and Health, environmental
factors “refer to all aspects of the external or
intrinsic world that form the context of an
individual’s life and, as such, have an impact on the
person’s functioning. Environmental factors include
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the physical world and its features, the humanmade physical world, other people in different
relationships and roles, attitudes and values, social
systems and assistive technologies, and policies,
rules and laws” (World Health Organisation 2001).
Barriers are defined as “environmental factors in a
person’s environment that, through their absence
or presence, limit functioning and create disability”.
(World Health Organisation, 2001).
III. Causes and considerations of limited usage
in LMICs and LICs
There are several reasons contributing to the lack of
recognition of need and usage of assistive
technologies in the developing world. Recent
reviews have demonstrated that research regarding
assistive technology use especially in LICs or LMICs
has received limited attention (Matter et al. 2017).
In addition, the varied and broad categories of
assistive technologies are not being researched
adequately, especially in LMICs where the majority
of importance is given only to leg prosthesis and
wheelchair use. Literature suggests that there is
negligible research supporting the efficacy and
feasibility of use for other types of assistive
technologies such as those used for aural or
cognitive rehabilitation. This lack of research also
poses as a roadblock for the effective
implementation of UNCRPD and needs for assistive
technologies in LMICs. Furthermore, the
unavailability of detailed knowledge, despite the
presence of a broad awareness of the situation,
hinders the process of policymaking and allocation
of resources to ensure the efficient use of assistive
technologies by people living in LMICs.
Another factor to be considered is the age group of
the demographic population in need of assistive
technologies. Functional limitations restricting
participation in activities due to impairment and
disability among the elderly in LMICs are expected
to be much higher than in higher income countries.
Although some LMICs such as India, Cambodia,
Egypt, and Brazil currently have various assistive
technology initiatives in production at lower costs,
there are still many LMICs where either the
production is low or costs are too expensive.
Studies have also demonstrated a “service delivery
gap” in relation to the working conditions of
assistive technologies supplied with instructions for
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use. Maintenance and post-delivery services are
largely left to the owner and their family. Literature
also suggests that programs pertaining to policies
for assistive technologies were majorly skewed
towards serving people living in higher income
countries. For example, the assistive technologies
policy program in Norway enables persons in need
of assistive technologies to receive financial
assistance in their procurement under the national
insurance scheme (Borg, Lindström, and Larsson
2011; Boger et al. 2017; Rohwerder 2018). Under
the national insurance scheme, assistive
technologies are available for stimulation, training,
and activation of children and young people under
the age of 26. It also considers the inclusion of
provision of other means of assistance such as guide
dogs, reading and secretarial assistance for people
with impaired vision, and computer software to
train and serve as a mode of communication for
young adults and children (Sund 2017).
A report published by the World Federation of
Occupational Therapists’ recently highlighted that
provision of assistive technologies met the needs of
individuals well in HICs, whereas the same needs
were met poorly in LICs or LMICs (World
Federation of Occupational Therapy 2019). While
fields of engineering have advanced immensely and
contributed significantly to medical rehabilitation,
people with disabilities in LICs and LMICs still lag
behind those in HICs when it comes to accessing
benefits of these technologies. Another significant
cause of this divide amongst HICs and LMICs
appears in the differing accessibility based on
gender. Gender disparity in terms of use and
accessibility of assistive technologies has also been
shown where there are more men using assistive
technologies than women in LMICs, such as
Zimbabwe and Namibia. (MacLachlan and Swartz
2009)
IV. Recommendations requiring immediate
deliberation and intervention by LMICS and LICs
i. Reinforcing the role of rehabilitation professionals
Providing an individual with the correct assistive
technology can immensely impact the outcome of
long-term rehabilitation and adequate translation
of the skills acquired by the patient to use the
particular assistive technology in different contexts.
Rehabilitation professionals who provide these
www.sciencepolicyjournal.org

services must ensure the correct prescription is
given, facilitate informed decision making, and
enable people with disabilities to choose a
particular type of assistive technology while
keeping in mind the overall goal of improving
quality of life for that individual.
Often, developing countries lag behind when it
comes to the ability of people with disabilities to
gain access to assistive technology due to the stigma
associated with disability. While persistent across
the globe, stigma continues to be a challenge more
deep-rooted and severe in developing countries. A
major chunk of rehabilitation constitutes ensuring
that the client is able to use the assistive technology
in various contexts whether social, physical, or
personal and empowering the individual to be able
to effectively cope with the stigma associated with
using an assistive technology. These challenges
must be addressed to the maximum extent possible
by rehabilitation professionals at an individual level
through early identification and elimination of
factors such as stigma, doubt, or fear during the
process of rehabilitation, for the person with
disabilities as those around them. When suggesting
an aid, professionals must be aware of the client’s
functional capacity, level of motivation to use the
aid, educational, environmental, psychological, and
socio-economic status in order to enable the client
to efficiently make full use of the assistive
technology (Williams et al. 2017; Kristiansen 2018).
Professionals working in LICs must also be mindful
when suggesting aids to clients from lower socioeconomic backgrounds and look for suitable, yet
more affordable, versions of equipment at lower
and subsidised costs. Sensitisation of communities
in LICs through methods such as health education
workshops, health campaigns, and diversity
appreciation activities, especially in rural areas, can
help address the stigmatisation of people with
disabilities using aids and appliances. Governmentapproved rehabilitation councils and bodies of
governance should outline the professional
requirements of rehabilitation personnel as well as
provide training, education, licensing, and
establishing accountability for rehabilitation
professionals could benefit the practice of
rehabilitation but such systems are currently in
place in only a few LICs and LMICs.
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ii. Eradicating the importance hierarchy and treating
all forms of disability equally
While adaptive devices have been automated to a
certain extent in the developing world, very little
exploration of the use of technology to assist people
with disabilities facing cognitive, hearing, or visual
difficulties has taken place. One of the probable
reasons for this could be a hierarchy of importance
assigned to various forms of disability. Cognitive or
visual deficits are equally viewed as disabling
conditions in HICs, the same might not always be
the case in LICs or in LMICs (Boger, et al. 2017).
A way to address this would be to encourage and
empower more people with visual, hearing or
cognitive disabilities to come forward as examples
of change, social leaders, and role models in order
to increase awareness about living with disabilities
other than a physical one through engagement in
various self-help groups or disabled peoples’
organisations. While people with disabilities can act
as role models, the onus for disability awareness
cannot be the sole responsibility of people with
disabilities. Local, regional and national level
authorities along with the support of respective
communities need to be equally involved in the
process. This could be done by through the
incorporation of people with disabilities and into
mainstream society through media outreach and
entrusting them with leadership roles in politics,
business, academia, or other fields. Governments
must also focus on investing in the research and
development of practical, context-appropriate and
viable forms of assistive technology that cater
specifically to underrepresented classes of
disabilities.
iii. Centralisation of resource distribution and
adoption of a multi-sectoral approach
Centralisation of resources within a single entity to
examine, supply and reproduce assistive
technologies at a national level can be more
effective than regional distribution and reduce
chances of misinformation or incorrect data
handling, thereby ensuring appropriate allocation
of and accountability for funding. Apart from this,
advocating for the reform of existing policies or
proposing new policies to support a positive shift
towards overcoming the demand-supply shortage
could be one of the fundamental steps towards
acquiring centralisation.
www.sciencepolicyjournal.org

An example of best practices can be taken from
Norway, a high income country, which has
established a Central Unit of Purchases responsible
for placing purchase orders for all assistive devices,
including spare parts, accessories, and services
(except technical services) from dealers on behalf of
the assistive technology centers. Moreover, it is
imperative to adopt a transdisciplinary approach
involving multiple stakeholders such as developers,
distributors authorities, academia, and most
importantly, the users themselves to support the
development of assistive technologies which are
responsive to user needs and commercially viable.
(Sund 2017).
iv. Addressing disparities between urban and rural
areas
Even HICs such as the United States see significant
variations in the accessibility of assistive
technologies and presence of experienced
personnel to provide them across urban and rural
areas, especially affecting the elderly community.
(Whitacre 2016; Weden et al. 2018). One of the
ways to address the urban-rural divide in terms of
accessibility can be through extensive communitybased rehabilitation models. Community health
workers who carry out a major chunk of community
based rehabilitation play a pivotal role in assessing
the need for assistive technologies for people with
disabilities based on their environmental, socioeconomic, or familial contexts. Thus, they play a
pivotal role in bridging the gap between rural
communities, hospitals, available government
schemes,
or
provisions
and
utilisation
rehabilitation measures targeting physical or
mental health. Mapping out of territories with least
access due to environmental or attitudinal barriers
could serve as a means of keeping track of assistive
technology utilisation thereby preventing their
overuse and supply in certain regions more than the
other and ensure equitable distribution of
government-funded technologies.
v. Treating each individual client holistically
The use of assistive technologies is varied and not
limited to people with disabilities. Assistive
technologies can be used extensively for geriatrics,
paediatrics, neuromusculoskeletal injuries, and
mental illness, just to name a few. Apart from the
healthcare sector, they can also be helpful in other
sectors such as education or administration to
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Journal of Science Policy & Governance

OP-ED: ASSTIVE TECHNOLOGIES IN THE DEVELOPING WORLD

enhance productivity. It is essential to address each
client’s psychological and emotional status while
prescribing assistive technologies to facilitate a
smooth transition and increase the client’s
adaptability to the prescribed technology in various
environmental contexts relevant to the client.
Language, culture, traditional beliefs and values,
role expectations of the client from family and
society, and legal limitations are also factors that
could potentially influence a client’s readiness to
use an assistive technology. Various barriers to the
adoption of assistive technologies by older people
addressed through a systematic review outlined
privacy and trust to be their main concerns (Yusif S.
et. al 2016).
Another key barrier is the ability of the client to use
it functionally in day-today life with ease. Most
importantly, clients must understand their own
needs how assistive technologies may improve their
quality of life while also understanding that having
the assistive technology will not completely
ameliorate the disability, though it may improve
their quality of life. Caregiver engagement through
support groups could also potentially intensify and
catalyse the realisation of appropriate use of
assistive technology when coupled with
opportunities to share about their experiences of
being a caregiver of an individual with disability
(Tangcharoensathien et al. 2018).

immense positive impact on their quality of life,
provided it is the right fit for the individual. Having
better access to various forms of assistive
technologies would enable a huge proportion of
people with disabilities who are currently
dependent on caregivers for performing their daily
activities and jobs to increase their independence,
which could be an immense boost to the
productivity of various developing nations.
Adequate
emphasis
on
and
effective
implementation measures taken to reinforce the
role of rehabilitation professionals, eradication of
hierarchies of importance for assistive technologies,
centralisation of resource distribution while
adopting a transdisciplinary approach, reduction of
disparities amidst urban and rural areas, as well as
adoption of a holistic approach to client treatment
could create a sustainable impact and catalyse
successful community reintegration.
While developed countries lead significantly in the
community reintegration of people with disabilities
owing to certain mechanisms in place already to
necessitate a mass outreach of assistive technology,
developing countries still lag behind, attributable to
several factors as discussed above. Thus, it is
essential to address this disparity urgently with the
collaborated involvement of stakeholders across all
levels in order to facilitate attainment of universal
health coverage.

V. Conclusion
Assistive technologies could be a life-long
companion for people with disabilities and have an
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