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Abstract

Assistive technologies can benefit a wide range of people, including those with disabilities; those with
age-related frailties; those affected by noncommunicable diseases; and those requiring rehabilitation.
Access to these technologies is limited in low- and middle-income countries but the already-high
need will inevitably rise further because of demographic and epidemiological transitions. Four key
gaps contribute to limited access. First, although need is high, demand is low, not least because of
widespread lack of awareness among potential beneficiaries, their caregivers, and their health-care
providers. Second, product designs are insufficiently informed by users’ and caregivers’ preferences
and environments, and transfer of technologies to low-resource settings is limited. Third, barriers to
supply include low production quality, financial constraints and a scarcity of trained personnel. Fourth,
there is a dearth of high-quality evidence on the effectiveness of different types of technology. Adoption
of the World Health Assembly Resolution WHA71.8 in 2018 marked convergence of, commitment to
and strengthening of efforts to close these gaps and improve access to assistive devices. The Global
Cooperation on Assistive Technology workplan identifies four overarching, interlinked solutions for
countries to improve access. First, a national policy framework for assistive technology is needed.
Second, product development should be encouraged through incentive schemes that support and
promote affordable assistive products. Third, capacity-building of personnel is needed, through
undergraduate and in-service training. Fourth, provision needs to be enhanced, especially through
integration of services with the health system. These actions need to be underpinned by government
leadership, a multisectoral approach and adequate funding.
Keywords: assistive devices, frail older adults, health services for people with disabilities, health services needs and demand,
people with disabilities

Background: the global context
Assistive technologies include any item, piece of equipment or
product used to increase, maintain or improve the functional
capabilities of people with disabilities.1 Assistive technologies
include low-vision devices, hearing aids, augmentative
and alternative communication systems, walking frames,
wheelchairs and prostheses such as artificial legs.
In addition to low-cost, simple products, more advanced
solutions exist, such as screen-reading software, customized
telephones and computer-assisted devices.1 Assistive
technologies can benefit a wide range of people, including
those with disabilities; those with age-related frailties; those
affected by noncommunicable diseases, such as stroke
and diabetes; and those requiring rehabilitation. These
technologies therefore have the potential to play a significant
role in enabling large sectors of society to function and live
independently or, at least, less dependently.
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These technologies also have socioeconomic benefits,
by reducing direct health and welfare costs, enabling a more
productive labour force, and stimulating economic growth.
They can enable older people to continue to live at home and
can delay or prevent the need for long-term care; they also
enable people with difficulties in functioning to live independent,
productive, healthy, dignified lives, and to participate in
education, the labour market and social life.2
The World report on disability estimated that, based on
population data from 2010, more than one billion adults and
children worldwide – 15% of the global population – were
living with some form of disability – a substantial increase from
the previous estimate of about 10% in the 1970s.3 Of those
aged 15 years and older living with a disability, an estimated
2.2–3.8% had significant difficulties in functioning.3
In the same report, analysis of the Global Burden of Disease
(GBD) data from 2004 allowed estimates of the prevalence of
disability by World Health Organization (WHO) region. Although
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there is substantial uncertainty about the GBD estimates for
regions and conditions where the data are scarce or of poor
quality, the WHO South-East Asia Region was reported to
have the second highest prevalence of moderate disability
(16%) and the third highest prevalence of severe disability
(2.9%).3 Since potential beneficiaries of assistive technologies
include not only people with disabilities but also the increasing
numbers of those living longer, those with noncommunicable
diseases and those requiring rehabilitation, it is clear that they
comprise a significant proportion of the world’s population.
International frameworks and instruments have reiterated
the commitments of governments and other stakeholders to
support implementation and monitor progress that is relevant
to assistive technologies. Chief among these is the United
Nations Convention on the Rights of Persons with Disabilities
(CRPD),4 which was adopted in 2006 and, at the time of writing
in 2018, has been ratified by 177 States Parties. Although
the CRPD mandates access to good quality and affordable
assistive technologies for people with disabilities, progress
in implementation in low- and middle-income countries has
been slow, not least because of a lack of funding support.5
With respect to the Sustainable Development Goals (SDGs),6
disability is referenced specifically in the goals related to
poverty (SDG 1); education (SDG 4); growth and employment
(SDG 8); inequality (SDG 10); accessibility of human
settlements (SDG 11); and peace and inclusivity (SDG 16);
disability is also directly referenced in 12 SDG indicators.7
However, assistive technologies are relevant to the SDGs even
where disability is not specifically mentioned, and analysis
indicates that achievement of all 17 SDGs can be achieved
only by improved access to these products.8
The need to improve the accessibility of assistive devices
has been underscored by WHO in recent years. The
WHO global disability action plan 2014–2021 supports the
implementation of measures designed to meet the rights of
people with disabilities as enshrined in the CRPD.1 There are
three objectives: (i) to remove barriers and improve access to
health services and programmes; (ii) to strengthen and extend
rehabilitation, habilitation, assistive technology, assistance
and support services, and community-based rehabilitation;
and (iii) to strengthen collection of relevant and internationally
comparable data on disability, and support research on disability
and related services.1 Among the indicators of success of the
second objective is the proportion of people with disabilities
that receive the assistive technologies that they need.1
In 2014, WHO established the Global Cooperation on
Assistive Technology (GATE), an initiative in partnership with
international organizations, donor agencies, professional
organizations, academia, and user groups, to improve access
to high-quality affordable assistive products worldwide.9 In 2016,
GATE launched the Priority assistive products list.9,10 The priority
products are defined as “Those products that are highly needed,
an absolute necessity to maintain or improve an individual’s
functioning and which need to be available at a price the
community/state can afford”.10 Three additional tools are under
development to assist countries to develop national assistive
technology policies and programmes, as an integral component
of universal health coverage. These are a policy framework, a
training package and a products service-delivery model.9
The WHO Global strategy and action plan on ageing and
health in 2016 noted that harnessing innovations such as

assistive technologies may also help low- and middle-income
countries to develop service models that “leapfrog” models
delivered in other settings.11 One of the 10 mid-term progress
indicators of the 2016–2020 action plan is the number of
countries with legislation or regulations that support older
adults to obtain access to assistive devices on the WHO
Priority assistive products list.10
In May this year, the World Health Assembly adopted
Resolution WHA71.8, which drew together the aims of the
CRPD and SDGs, urging Member States to develop, implement
and strengthen policies and programmes to improve access
to assistive technologies within universal health and/or social
services coverage.2 As a consequence, WHO will, by 2021,
report on effective access to assistive technology based on the
best available scientific evidence and international experience,
and will subsequently report back to the World Health Assembly
every 4 years until the end of the SDGs in 2030.2 This reporting
requirement holds all actors accountable for improving access
to assistive technologies.
This perspective paper reviews the needs and demands for
assistive technologies, identifies various gaps and suggests
potential solutions to improve access, in particular in low- and
middle-income countries.

Challenges in accessing assistive
technologies in low- and middle-income
countries
Gaps in the need and demand for assistive technologies
It is well recognized that the need for assistive technologies is
high but demand is low, and supply is even lower, especially
in low- and middle-income countries. This mismatch between
need and demand itself presents a challenge to improving
access, and is the result of many factors, not least a
widespread lack of awareness among potential beneficiaries,
their caregivers, and their health-care providers. Only 10%
of potential beneficiaries have access to assistive products,
owing to factors such as high costs and lack of financing,
availability, awareness and trained personnel.12 For example,
70 million people need a wheelchair but only 5–15% have
access to one, and production of hearing aids meets only 10%
of global need and 3% of the need in low- and middle-income
countries.12 Moreover, 200 million people with low vision do
not have access to spectacles or other low-vision devices.12
A survey of the needs of older people living with disabilities
in six countries in the WHO Western Pacific Region found
they gave higher priority to functional daily living than to social
activities.13 The top four functional activities that could be
facilitated by assistive technologies were: eating and drinking
as independently as possible; transferring to or from a bed or
a chair; being able to be clean and hygienic; and being able to
hear and communicate with others.13
There is also a significant unmet need for assistive
technologies in the prevention and management of ill health and
injury – again, this high level of need does not translate into a
high demand. For example, falls are an important external cause
of unintentional injury and disability that increase in frequency
with age and frailty, yet they remain a neglected public health
problem in low- and middle-income countries.14 In a Canadian
study, approximately 30% of people older than 65 years and
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50% of people older than 85 years living in the community had
experienced a fall at least once a year.15 In the United States of
America (USA), an estimated 40% of those aged 65 years or
older living at home will fall at least once each year, and about
one in 40 of them will be hospitalized.16 Of those admitted to
hospital after a fall, only about half will be alive a year later.16
Most falls are associated with identifiable risk factors, such as
weakness, unsteady gait, confusion and use of psychoactive
medications, and research indicates that prevention of these
risk factors through the application of assistive technology can
significantly reduce rates of falling. Where the predominant
risk factors are gait and balance disturbances, use of assistive
technologies such as walkers, canes and modified shoes should
be an integral part of prevention, together with gait training
and appropriate management of other underlying causes.16
Smartphone applications that facilitate the detection and
prevention of falls also have a major role to play, and significant
progress has been made in development. Fall-detection systems
trigger notification alarms, send messages and call for help as
soon as a fall occurs. Fall-prevention applications usually use
data on the medical and behavioural histories of users, in order
to predict the possible risk of falls.17,18
There are other examples of the role of assistive technologies
in prevention. For instance, housing modifications and
provision of appropriate assistive technologies can reduce the
need for long-term care for people with physical disabilities.19
Access to appropriate and affordable assistive devices can
enhance the autonomy of people with disabilities.11 Self-care
technologies contribute to a reduction in care hours and
enhanced autonomy.20 Despite these benefits, the use of
assistive technologies for prevention is low. For example, in six
low- and middle-income countries where the most rapid growth
in the population aged 65 years and older is expected – Brazil,
Cambodia, Egypt, India, Turkey and Zimbabwe – all had some
assistive technologies designed for older adults with existing
disabilities, but had limited technologies designed to prevent
impairment and disability among older adults.21
Gaps in research, product design and technology
transfer
As noted earlier, despite high levels of need in low- and middleincome countries, lack of awareness of assistive technologies
results in a lack of demand, which in turn impedes their
development and adoption. For those who are aware of these
technologies, as is more common in high-income settings, use
is further hindered by concerns about their effectiveness and
suitability; social stigma and privacy; usability and computer
literacy; and affordability.22 Research, development and design
processes have yet to include consultations with users and
caregivers to develop products to best suit their physical and
social environments and preferences. Although computer
and information technologies hold promise in applications to
boost the functions of existing assistive technologies, product
designers have yet to consult and accommodate the different
preferences and needs of older people with disabilities.23
Challenges associated with usability often relate to screen
design, input device design, complex commands and operating
procedures.
With respect to low- and middle-income countries,
international cooperation and global health actors championing
assistive technologies have yet to lead to increased support
86

for technology innovation or transfer of technologies and
expertise. Thus, in these settings, where imported products
are unaffordable, there may be limited capacities to produce
assistive technologies locally. In addition, lack of affordability
means that many of the high-technology devices created for
low-resource settings are actually only affordable in more
affluent emerging economies. There is also concern that these
technologies are developed without taking into consideration
the true environmental, social and resource factors that impede
the adoption of technology in low-resource settings.24
Gaps in access to assistive technologies
Challenges to improving access to assistive technologies in
low- and middle-income countries stem from low production
and limited quality; financial barriers; and lack of government
funding, provisions and human resources. There is a scarcity
of personnel trained to provide these technologies, especially
at provincial and district levels. In many settings where access
might be possible, the costs are prohibitive.
Even in high-income settings, such as the USA, access to
these technologies and qualified providers is frequently limited
and varies considerably across states and districts, as well as
urban and rural areas.25 Factors such as culture and language,
expectations, legal constraints, stereotyping, autonomy
and dignity also hamper access to assistive technologies.26
A systematic review of barriers to adoption of assistive
technologies by older people found that privacy was their top
concern, followed by worries about trust, functionality and
added value.27 Other key barriers were cost and affordability;
ease of use and suitability for daily use; perception of “no
need”; stigma; fear of dependence; and lack of training.27
The 2011 World report on disability notes that these
accessibility challenges also apply in low- and middle-income
countries and are reinforced by inadequate policies and
standards; negative societal attitudes towards people with
disabilities; and lack of provision of medical rehabilitation,
vocational training and welfare services.3 In nationally
representative surveys of the living conditions of people with
disabilities in Namibia,28 Malawi29 and Zambia,30 shortcomings
were found in assistive device services, in addition to lack
of vocational training, welfare services and counselling. The
unmet need was high; only 17%, 18% and 26% of people with
disabilities who were surveyed had access to assistive devices
in Malawi, Namibia and Zimbabwe, respectively.28,29
As discussed earlier, demand-side barriers contribute
significantly to the gaps in access to and use of these
technologies. At all levels – policy-makers, care providers and
potential beneficiaries – there is a lack of understanding about
the benefits of assistive technologies and a lack of information
about what devices are available. It is critically important to
understand and address the mismatches between high need
and low demand, to devise policies to improve access to and
use of assistive technologies.
Gaps in the evidence
There is a significant lack of data overall on the size of unmet
need in this area. For example, accessibility in individual
countries can be difficult to estimate, since the CRPD States
Parties’ reports provide only the number of people with
disabilities who have access to these technologies but not
the total number of people with disabilities who need them,
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so the proportions whose needs are being met and unmet are
unknown.31
Furthermore, although it is acknowledged that there is a
large and growing need for assistive technologies within lowand middle-income countries, there is a lack of research in
these settings, which hinders the development of evidenceinformed policy and practice. A scoping review of research on
assistive technologies from low- and middle-income countries
and other research-limited settings from 2000 to 2016 aimed
to characterize the evidence available.32 The review found
that, of the 252 studies included, over 80% focused on types
of assistive technology addressing mobility (45.2%) and vision
(35.5%) needs, with spectacles and prosthetics accounting for
over 50% of all publications. The review found that evidence
was most lacking on assistive technologies to address hearing,
communication and cognition needs.32
Unsurprisingly, most research assessing the effectiveness
of various types of assistive technologies is from high-income
settings. Several reviews summarizing findings to date have
highlighted the lack of high-quality, well-designed research
in this area. For example, while much has been published
on the potential role of electronic assistive technology for
memory support to people with dementia, assessments of
effectiveness have been of low quality.33 Likewise, although
assistive technology is one of the most frequent interventions
used by people with rheumatoid arthritis, a systematic review
found only one small randomized trial of low quality assessing
a device that is not commonly used.34 The absence of reliable
information on effectiveness is a gap that urgently needs
to be addressed. This is critical not only for informing more
rational use of resources in the high-income settings where
such technologies are available, but also to allow evidenceinformed decisions in lower-income settings. In assessing the
impact of assistive technologies, the outcome measurement
should be relevant not only to the target populations, but also,
importantly, to families and caregivers.35 In addition, there
are limited numbers of rigorous cost analyses of assistive
technologies for people with dementia and their caregivers.36

Solutions to improving access to assistive
technologies in low- and middle-income
countries
Based on the GATE workplan,10,12 there are four overarching,
interlinked solutions for countries to improve access to assistive
technologies. First, a national policy framework for assistive
technology is needed, with adequate funding support and a
focal unit to promote intersectoral actions. Second, product
development by research and development partners should
be encouraged through incentive schemes that support and
promote affordable assistive products. Third, capacity-building
of personnel is needed, through undergraduate and in-service
training, as well as training of formal and informal caregivers.
Fourth, provision needs to be enhanced, especially through
integration of services with the health system. Several key
focus areas are described next.
Increasing awareness and demand
In the World Health Assembly Resolution WHA71.8, Member
States are urged to develop a national list of priority assistive

products that are affordable, cost effective and meet quality
and safety standards, based on the Priority assistive products
list.2,10 It is anticipated that national lists will trigger awareness
among health-care providers, especially if governments also
commit to allocating adequate funding to improve delivery
systems and training of health workforces. In turn, health
awareness among professionals, and improved availability
of these priority assistive devices, should gradually increase
public awareness and demand.
Product development and adoption
WHO initiated GATE as a platform for international collaboration
across governments, United Nations agencies and civil society
groups, to incentivize the development of products that are
affordable for adoption in developing countries.8,9 The Priority
assistive products list should stimulate interest in improved
product designs that take into account user-defined needs to
facilitate wider adoption and use.10 Promoting low-cost locally
produced items, raising awareness and fostering targeted
research will improve access. Six criteria for assessment of
the merits of assistive devices are described in Box 1.
Box 1. Six domains of assessment of the merits of
assistive technologies
●● Availability: assistive technologies are available in
sufficient quantity for those in need and are provided
close to their communities
●● Accessibility: those who need assistive technology
services know about them and are able to get them
●● Acceptability: the assistive technology and related
services are appropriate, useful and helpful in the lives
of those who need them
●● Adaptability: assistive technologies are adaptable and
sufficiently adjustable to meet each individual’s needs
●● Affordability: assistive technologies are available at a
cost the user and their family can afford
●● Quality: assistive technology and services are of
sufficient quality for their intended purposes
Source: modified from the 2014 WHO survey questionnaire.13

Financing and delivery
In the context of the SDGs and universal health coverage and
the adoption of World Health Assembly Resolution WHA71.8,2
governments need to embed assistive technologies and
associated services in health and community services, and
subsidize the provision of assistive devices and services such
that they are free of charge. Government subsidies for assistive
technologies are required, as household out-of-pocket payment
for these services can be a major barrier to access. In-service
training of existing cadres of health personnel can be rapidly
scaled up to support the initiation or strengthening of service
provision. This should run in parallel with a long-term plan for
undergraduate curriculum development and training.
Focus should be on improving the economies of scale in
manufacturing and assembling products locally, and reducing
or exempting import duties, especially where importing
countries do not have local production capacities.3 Appropriate
products should be made available and properly prescribed
and fitted; users should receive proper training with appropriate
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follow-up; and societal and environmental barriers should be
removed.25
Multisectoral action
Effective multisectoral collaborations contribute to a holistic
approach to fostering functional capability and autonomy
among all potential beneficiaries of assistive devices. This
requires a whole-of-government approach. Universal designs
for assistive technologies, buildings, transport, and information
and communication technologies require multisectoral actions
across government and business sectors. Multisectoral
involvement, especially of governments, manufacturers, users
and consumers, can be embedded in the national assistive
technology policy framework. For example, in a project in
Thailand, architects and engineers supported design and
housing modifications to enable independent living by people
with disabilities, with community involvement and funding
support from local government.19 Government agencies,
industries and research groups demonstrated successful
innovation in assistive technology through coordinated
knowledge transfer, partnerships and focused funding that
support training, local research and development, and
manufacture of high-quality solutions, with involvement and
active participation by people with disabilities.19 Effective
governance of multisectoral action requires leadership capacity
across sectors and levels of government and cultivation of
champions in different sectors who can agree on common
objectives.37

product designs and user preferences and needs, including
those of caregivers and health-care providers. Affordability
is a major barrier in low- and middle-income countries where
governments do not invest adequately in service provision and
training of human resources. There is limited evidence to show
that assistive technologies improve the functioning of users.
This requires action by the scientific community, research and
development agencies, and the manufacturing sector, to fill
these gaps through consultation with potential beneficiaries
and, as appropriate, their caregivers.
Various global frameworks such as the CRPD and
SDGs support governments in improving access to these
technologies, although progress is often impeded by a low
level of country capacity, and inadequate fiscal space and
financial commitment to embed assistive technologies into
service provision. Global collaboration, in parallel with nationallevel multisectoral actions, is essential to enhance access to
these technologies, to mitigate the effects of impairment and
empower users through greater autonomy.
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Closing the evidence gap
Regular surveys of needs and unmet needs for assistive
technologies are critical for public monitoring of progress and
holding governments accountable. This evidence should be
made public and used to ensure accountability, especially
regarding commitments to the CRPD and SDGs. Data on
unmet needs have been collected in high-income settings38–40
and also in low- and middle-income countries, as shown by
reports from Namibia,28 Malawi,29 and Zambia.30 Culturally
relevant assistive technologies for specific subpopulation
groups also help to minimize unmet needs.41
The World Health Assembly Resolution WHA71.8 urges
WHO Member States to promote investment in research
and development, innovation and product design, in order to
make existing assistive products affordable and to develop a
new generation of products, including high-end or advanced
assistive technology.2 This can be done by taking advantage
of universal design and new evidence-based technologies,
in partnership with academia; civil society organizations, in
particular with people with disabilities and older persons and
their representative organizations; and the private sector.
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work. All authors approved the final draft.

Conclusion

4.

The potential beneficiaries of assistive technologies include not
only people with disabilities but also the increasing numbers
of those living longer, those with noncommunicable diseases,
and those requiring rehabilitation. Despite this large and
increasing need, assistive technologies can have low rates
of adoption and use, resulting from low levels of awareness
and, consequently, demand. There are also gaps between
88
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