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Synopsis

Access to appropriate and affordable assistive technology is a human rights, a public health, and a
development priority. This chapter elaborates on these aspects and illustrates the various
opportunities and barriers to achieving equitable access to assistive technology through four specific
country snapshots. In Brazil, mobility aids are provided through the universal health coverage in
rehabilitation reference centers in urban areas. A community-based rehabilitation pilot project in
Argentina demonstrates how to reach to an excluded indigenous community. A rapidly developing
national legal framework in Colombia with imminent implementation challenges is showcased, as well

as a technology transfer model in India.
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Key Points

e For many people with decreased functioning, assistive technology is required to participate as
independently as possible in the activities that one values.

e Itis a human right to provide proximate access to appropriate assistive technology service
provision for those who need it.

e Coordinated efforts to advance policy, provision, products, and personnel based on up-to-
date and reliable understanding of the population’s needs are urgent in the developing world.

e Deep understanding of the nuances and particularities of each context are a prerequisite to
progress.

e International cooperation and technical assistance are needed to reach the most vulnerable
as fast as possible.

Introduction

The International Classification of Functioning, Disability, and Health defines the spectrum between
functioning and disability as the result of a complex interaction between an individual with a health
condition and his/her context that may result in activity limitations and participation restrictions . The
rapid rise in ageing population and the increased prevalence of non-communicable diseases,
translates to a rise in the number of individuals living with long term impaired functioning 12. Assistive
technology (AT) is an umbrella term that describes products and services that enhance individuals’
functioning and participation; including systems, services, products, devices, equipment, and software
134 Therefore, AT promotes independence both in people with disabilities across their lifespan 5 and
older adults ©. Eighty percent of people with disabilities live in the developing world 7 and the World
Health Organization (WHO) estimates approximately 1 in 10 individuals that need AT, have access to
it8. Women, children, individuals with multiple impairments (e.g. people who are deafblind®) and
people in emergency and disaster situations are at higher risk of exclusion'%1112, The adoption of the
United Nations Convention on the Rights of Persons with Disabilities (CRPD) in 2006 recognizes

access to appropriate and affordable AT as a human right2 resulting in increased awareness and
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advocacy worldwide!#515, The CRPD has been ratified by 175 United Nations Member States, who
are thus obligated to ensure affordable AT is available to all individuals in need 8. Governments
therefore have an obligation to coordinate high volume AT procurement and import tax waivers to
reduce costs subsequently improving AT coverage. Nevertheless, their remain persistent challenges
to the the fulfilment of commitment to the ageing and disability community ensuring equitable access
to appropriate AT 8. The Sustainable Development Goals call for inclusive actions to leave no one
behind and design poverty alleviation and development programmes inclusive to people with
disabilities and older adults'61517. Hence AT can be described both as a mediator and moderator of

sustainable development1517,

Access is a complex concept that involves availability, physical accessibility, adequate supply,
affordability, and acceptability’®. Although AT products are essential, as illustrated in figure 1,
successful access depends on integrated efforts related to end users (the ‘people’), provision,
personnel, and policy, deemed the five ‘P’s by the World Health Organization’s Global Cooperation on

Assistive Technology (WHO GATE) 1920, These 5Ps are unigue to each context 22,

This chapter will briefly detail 1) AT types and progress towards making them globally available, 2) AT
challenges in developing countries, including cost-effectiveness of AT, 3) select country snapshots
demonstrating AT systems in practice, and 4) opportunities in improving access to appropriate AT

and service provision.

Types of assistive technology

To assist governments the WHO published the Assistive Priority List (APL) that includes 50 products,
developed via a global delphi study, across a variety of AT types®. Governments are urged to adapt
and adopt the APL according to their national needs (people) . However this may be overwhelming

for governments; the 1ISO AT classification system (Table 1) could be a useful guide.

Table 1. Assistive Technology products classification according to ISO 9999:2016 [Adapted from the
European Search Engine on Assistive Technology]

ISO 9999:2016 product class Product examples (not comprehensive but
intended to illustrate the vast range, one
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product may belong to more than one class)

For measuring, supporting, training or replacing
body functions

Pressure relief wheelchair cushion (for tissue
integrity)

For education and for training in skills

Mobile application to train in everyday activities
Paint brush with thick handle to train in painting
skills

Attached to the body for supporting
neuromusculoskeletal or movement related
functions and replacing anatomical structures

Below-knee prosthesis
Spine orthosis

For self-care activities and participation in self
care

Kids protective cap
One-handed buttoning devices and fasteners

For activities and participation relating to
personal mobility and transportation

Van that can be driven from a power wheelchair
Elbow crutches
White cane

For domestic activities and participation in
domestic life

Easy grip garden fork
Fixed food cutting board

Furnishings, fixtures and other assistive
products for supporting activities in indoor and
outdoor human-made environments

Chair with special mechanism to assist the
person to stand
Kids floor seats

For communication and information
management

Magnifier lens
Face-to-face communication software
Computer joystick

For controlling, carrying, moving and handling
objects and devices

Reacher
Small table on wheels

For controlling, adapting or measuring elements
of physical environments

Noise reduction board
Barometer

For work activities and participation in
employment

Workplace mat for reducing vibration
Height adjustable work bench

For recreation and leisure

Switch-activated toys
Blind-soccer ball

In the absence of adequate access to appropriate AT, Do-it-yourself (DIY) initiatives are becoming

more popular, with the democratization of information and tools (e.g 3D-printing). The risk of DIY AT

is the possibility of inappropriate products reaching end users?2.

Challenges in assistive technology in developing countries
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Challenges including limited policy governing supply and provision, an insufficient workforce, limited
training capacity, and limited product supply and enforced standards accumulate to create a difficult

environment to ensure appropriate AT is provided to users, especially in developing countries23-26,

International human rights legislation can provide a helpful framework, but national examples of
legislation and policy governing AT are limited. For example, South Africa Guidelines for AT Service
Standardization??, Chile ‘Funding orientations for AT’ 2018 28, and Nordic Countries Provision of AT
20072° provide an upper-middle income, and high-income examples, respectively, of national level
guidelines. Papua New Guinea offers Draft Guidelines from 20163° as a lower middle income
example. The global landscape is not as promising. Without mandated policies through national
legislation, providers are unlikely to pursue and maintain certification, and if governments do finance

AT, they are unlikely to be aware of or adhere to product standards.

Without governing policy, training is unlikely to be required for AT providers. Inadequate training of
rehabilitation or community healthcare providers (CHP), who are often the first point of people
contact®!, can result in inappropriate provision, which have negative impacts on quality of life, health,
safety, and other human rights®2-36, Trained service providers (personnel) have the potential to reduce
AT users’ prevalence of secondary health conditions and may contribute to reducing disparities 2.
Building capacity goes hand in hand with the integration of these services into existing

healthcare programs for ensuring equitable access to appropriate AT 3738,

In addition to policy, training, and workforce concerns, products may also be limited and those that
are available may not meet standards 1°. Two key barriers to ensuring universal AT provision are cost
and availability - the low production levels of AT within many developing countries leads to increased
scarcity, subsequently the specialised nature of AT interventions leads to small markets and thus
higher costs 3. Few countries govern product supply;simply making the technology available to a

population is insufficient, as inappropriate products can still be delivered to the user?!®.

It is evident that the relative cost-effectiveness of most AT in developing nations is unclear,

predominantly due to an almost non-existent evidence base. To understand the efficiency of different
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AT equipment and services, it is important to not only understand their cost but also the subsequent
benefits they provide for AT users. By exploring how best to measure the cost and benefits of AT,
health economists can help to determine which technologies and devices offer the most cost-effective
method of improving the quality of life and health of people with impairments. Furthermore, by
assessing a range of comparable AT, incremental costs and benefits of competing alternatives can be
examined. Thus decisions about provision can be guided by incremental cost-effectiveness evidence.
In developing countries it is imperative that AT are low-cost, durable and simple to produce/repair
locally. However, the relationship between cost and user outcomes is equally important, as the
relative value for money of AT can only be determined by examining the cost per unit of effect.
Furthermore, the perspective of such analysis needs to be explicit, as cost-effectiveness estimates
are likely to vary depending on whether a government, charity or individual is expected to pay for their
own AT. Methods of economic evaluation need to be imbedded in future research in this context, and
seen as an integral part of the evaluation of AT interventions and services across the world.

In order to examine the relationship between costs and outcomes, health economists commonly
undertake economic evaluations. Health economics and the economic evaluation of health
technologies has becoming increasingly influential in the financing and analysis of healthcare across
the world. One of the predominant approaches to economic evaluation is cost-effectiveness analysis
(CEA), which compares alternative methods of achieving a predetermined outcome, for example
additional life years. CEA directly examines the relationship between costs and effects (i.e. benefits)
for a specified intervention and comparator 4°. The intervention which incurs the least cost and highest
benefit (or equal benefit) is determined the most cost-effective intervention 41. An incremental cost-
effectiveness ratio (ICER) may be calculated to compare relative costs and incremental benefits of
differing but comparative interventions. CEA relies on a single outcome measure, as cost cannot be
attributed to two separate outcomes or when outcomes are mutually exclusive (i.e. extended life but
decreased quality of life)*1. Direct comparison between the value of costs and effects is not

possible*0:42,

To date the application of methods of economic evaluation to AT has been limited, particularly in low
and middle income countries. This is partially due to the difficulties of applying traditional methods of
economic evaluation in the context of AT provision, where outcomes are often less explicitly defined

compared to pharmaceutical and surgical interventions. Although AT costs are frequently reported in
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this context*3, specific cost-effectiveness analyses are few and far between. The evidence available in
the developing world on AT is mostly focused on mobility and vision devices and more than half of the

studies are observational designs**.

The way the various challenges manifest in practice is context-dependent as revealed in the country

shapshots below.

Country snapshots

As mentioned previously, assistive technology products are essential but not sufficient to guarantee
the right to appropriate AT1920, This chapter presents brief country snapshots to help the reader grasp
the complexities, challenges, and opportunities that are entangled in each of the contexts. These

shapshots are not representative of the developing world as a whole, as each context is unique.

Argentina: community empowerment to provide assistive technology to the most vulnerable

Argentina is an emerging economy, similar to most of the countries in the region and shares
corruption scandals that make poverty and violence evident. Currently, 27.3% of its population live in
poverty*> and disability is prevalent in 10.2% of the population*®. Since 2001, the Ministry of Health
manages the unified national disability registry which provides the disability certificate that includes
the cause, level, and rehabilitation services #’. This law allows for the provision of assistive technology
products, but most remote and poor places lack appropriate processes to guarantee the rights of

people with disabilities.

An example of a vulnerable group in Argentina is the indigenous group Wichi that lives in the region
Banda Sur del Chaco Saltefio. This region accounts for a higher rate of t childhood malnourishment
and poverty, than the national average®. A health community strengthening program led by social
workers identified several cases of children with mobility impairments laying on the floor all day due to
lack of appropriate AT. To promote the rights of these children, by providing access to appropriate
AT13, a pilot project based on the WHO Community-Based Rehabilitation*® (CBR) and the 8-steps-
Wheelchair provision3? started in 2016. Two social workers and one physical therapist (trained in the

WHO Wheelchair Service Provision Packages®®) designed and carried out the pilot program (figure 2).

Lessons learned:
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e 21 children have received an appropriate wheelchair and training on its use and on postural

care (Figure 3).

e Anincrease in the number of cases of children requiring wheelchairs may indicate families

having children at home without any community involvement.

e Fulfilment of the initial project goal, i.e. access to appropriate AT, led to increased community
participation that resulted in new needs became evident (e.g. ramps, alternative
communication solutions, toy adaptation etc.). Although, the CBR project focussed on the AT
element of the health component, it contributed to building awareness about promotion of
inclusive development strategies in this community.

Steps forward: The program will train several health agents that have been helping with users’
assessment and product prescription. The government has started to offer more training opportunities

in CBR that promote inclusion.

Brazil: public health commitment to foster progress in rehabilitation

The 2000 Demographic Census reported that 14.5% of the Brazilian population had a disability which
rose to 23.9% in 2010. There is an increased demand for rehabilitation services and technologies>!.
Strengthening the provision of rehabilitation services and ensuring their proper funding is critical to
guarantee that rehabilitation is available and affordable to those who need it52 . Public health in Brazil
has two distinct phases, and the creation of the Unified Health System (SUS for its name in
Portuguese) is the watershed of these phases. Prior to the creation of the SUS in 1988, health was
restricted to a portion of the population that had social insurance. Public health actions were of a
preventive and community nature, with few health care exceptions focused on specific diseases or
population groups, and assistance to people with disabilities was performed by philanthropic
institutions®354, In the 1988 Constitution, health was recognized as every citizen’s right that must be
guaranteed by the government®354, Efforts have been made to increase the quality, equity and
economic accessibility of services®2. The financing of SUS by the federal, state and municipal
governments should promote the collection and transfer of necessary resources in order to guarantee
the universality and completeness of the system. Underfunding of SUS results in difficulties in

meeting population demands and providing quality services to the population.


https://paperpile.com/c/oPZ6UD/evU8
https://paperpile.com/c/oPZ6UD/bpZP
https://paperpile.com/c/oPZ6UD/nJQ1+gYTH
https://paperpile.com/c/oPZ6UD/nJQ1+gYTH
https://paperpile.com/c/oPZ6UD/bpZP

Even in the face of these difficulties, through the commitment of professionals and managers in the
area of public health and the participation of various stakeholders; exemplary actions and quality
services have been developed, albeit with greater concentration in the urban central areas, including:
» Development of national guidelines for the care of people with disabilities based on scientific
evidence to guide rehabilitation actions.

 Evaluation and delivery of quality orthoses, prostheses, and mobility aids through the SUS in
rehabilitation reference centers.

» Development of research projects and introduction of new technologies through academic studies
and research / innovation promotion agencies.

» The formation of a state level rehabilitation network in Sdo Paulo, to provide health care coverage

and educational and research actions; including a Mobile Rehabilitation Unit.

Rehabilitation research and development efforts within the public health system, have resulted in: a.
Robotic technology for functional improvement of the limbs. b. Application of virtual reality and
biofeedback by surface electromyography. c. Evaluations and therapies with neuromodulation. d.
Application of functional electrical stimulation, shock waves, and other physical treatment agents.
Numerous government assisted efforts conducted have resulted in the development and use of:
digital accessibility and augmentative communication resources; vocational courses, therapeutic
workshops and inclusion activities; and a Paralympic Center, to name a few. Continuing education
initiatives for rehabilitation professionals ensure they remain up-to-date with new developments

resulting in improved services.

Steps forward: Two types of actions are needed for successful implementation of rehabilitation
technology.
e People with disabilities, caregivers and undergraduate and postgraduate students, and the
community as a whole need to be trained on appropriate AT usage (Figure 4).
e All stakeholders (end users, government ministries, social institutions,industry etc.), need to

coordinate for effective implementation.



Colombia: significant policy advances, need for greater coordination and implementation.

Colombia has a population of 45,5 million%, is an upper-middle income economy, and has one of the
largest inequalities in the region - 26,9% of its population live under the poverty line®. It has more
than 60 years of internal conflict that has resulted in more than 7,9 million people internally displaced
and more than 11,000 landmine victims®7:58, Preliminary data from the 2018 population census report

that 7,2% live with a disability®°.

The legal framework in Colombia has a rights-based approach, it has a young constitution (1991) that
prohibits discrimination based on race, gender, ethnicity, religion, and disability and mandates the
government to protect these vulnerable groups®°. A peculiarity of the context is that for a law to be
enforced - after enacted by the congress - it must be ruled by the executive branch, posing significant
bureaucratic barriers towards the implementation of new enacted laws. The country has made
significant strides towards Universal Health Coverage (UHC), 94,36% of the country’s population is
covered by a mandatory health care plan®?; but, effective access to services remains a challenge and
constantly requires legal appeal®?. There are several policies and programs from before the CRPD
that have impacted access to AT:

e Since 2001 the Relay Center provides at no cost online video-to-voice relay calls, online

Colombian Sign Language (CSL) interpretation, and promotes CSLS3.

e  The National Disability System (2007), coordinated by the Interior Ministry, was created to

articulate work between the public sector and civil society organizations to advocate and inform

public policy and its implementation at the municipal, departmental, and national levels 64,

e The mandatory health care plan provided access to hearing aids, external lenses ( out-of-

pocket charges for the frame, filters and protections), and prosthetics and orthotics since 200765

including assessment and fitting services. Wheelchairs, cushions, and therapeutic footwear were

explicitly excluded from the plan®s.
The country signed (2009) and ratified (2011) the CRPD which was later enacted in the Disability law
(2013) and a National Disability Public Policy®. After the ratification of the CRPD, the following
changes have been made:

e The Ministry of Health (MoH) shall define, validate, implement, and evaluate the national
comprehensive rehabilitation model®’. This has the potential of creating an umbrella strategy
that coordinates all the advances in AT.

10
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The National CBR guidelines published in 2014 ,promote coordination between the MoH and
community agents (including people with disabilities) to facilitate access and maintenance of
AT 88, Little is known about the implementation ©°,

The Ministry of Information and Telecommunications acquired a national license (2013), for

the screen-reader JAWS and the screen magnifier MAGIC allowing more than 570 thousand
free downloads across the country by December, 20177071,

Highlights of a new healthcare law (2015) aimed to improve equitable access to health773

o Prosthetic and orthotic products and personnel need to comply to regulatory
standards and licensing 7475,

o Although speech therapy is covered, there is no mention of Augmentative and
Alternative Communication services and devices’.

o The MoH is mandated to provide funding to support Assistive Technology Banks
(ATB) designed to provide products that are excluded from the mandatory health plan
to the poorest citizens (few being operational)’.

o MoH indicated that Braille boards should be provided by the Ministry of Education
and incontinence pads by municipal or provincial local authorities, without specifying
which entity7s.

In 2015, the Military forces enacted AT guidelines - including requirements on personnel,
provision, and products’”.

Since 2016, the National Television Authority mandates the implementation of closed caption
in national, provincial, and local public television?®.

In 2017, the Ministry of Education (MoE) enacted the decree for students with disabilities to
have an individual reasonable accommodation plan (inclusive of AT), with the national
government providing funds 7° and the local education authorities responsible for
implementation. 7° &,

The National Institute for the Blind (MoE) launched the free virtual library for people with
visual impairment allowing access to audio books and accessible digital content via mobile

and web browsing?®.
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e The Ministry of Labor passed the public employment decree (2017) that mandates local,
provincial, and national government to reserve a quota for employees with disability. Each
public entity would be in charge of the needed reasonable accommodations®?.

Figure 5 synthesizes the national policy advances made and the challenges towards local
implementation. Poor policy implementation is evident as people with disabilities still face
disproportionate low education, employment, and health outcomes®3. Public implementation efforts
still fail to reach the most vulnerable, international NGOs (e.g. International Committee of the Red
Cross, Humanity for Inclusion, and World Vision) still play a role in providing access to prosthetics,
orthotics, and wheelchairs to conflict survivors and people in rural communities®+8585, The civil society
shadow report to the UN states highlights a lack of sufficient trained personnel related to
rehabilitation, no care pathways, and those in rural areas have no access to professionals and

services they need 8788,

Steps forward: The National Disability System poses a great opportunity to coordinate and unite the
currently fragmented policy, infrastructure, and services with the goal of ensuring a widespread
availability of appropriate AT as close as possible to their living location. It is urgent to conduct
coordinated and financed capacity-building efforts on the personnel, provision, and product aspects to
implement the legal framework advances. This could be designed with technical assistance from
national experts (e.g. Ministries of Defense) and the WHO?®° to achieve the CRPD mandate with

regards to AT.

India: international cooperation and collaboration supporting sustainable innovation

The Disabilities Act (2016) is the most recent comprehensive law in terms of non-discrimination
against persons with disabilities and obligates the corporate sector to ensure equal employment

opportunity is provided. However little has been mentioned in terms of access to AT apart from

the onus of provision lies as an obligation of the private employer. The perception of disability in

India has long been held as a social welfare concern. The Disability Act (2016) is indicative of the

changing paradigm from a charitable model to that of a human rights issue.

One of the largest government financial aid programs for procuring AT is through the Assistance to

Disabled Persons for Purchasing/Fitting of aids/Appliances (ADIP) scheme. The biggest agency
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implementing the ADIP scheme is the Atrtificial Limbs Manufacturing Corporation of India (ALIMCO), a
public sector undertaking. ALIMCO provides a range of AT products (e.g. crutches, wheelchair,
walking cane, braille slate, hearing aids etc.). Products are provided through various fitting centers
and donations through camps run in the rural and semi urban areas of India, thereby establishing it as
the largest national distributor of AT. Recent developments include new products and capacity
building efforts for ALIMCO staff., which will positively impact product and service quality *°. Figure 6

illustrates this technology transfer scheme.

An example that showcases a successful collaborative effort of a sustainable innovation is the
ReMotion Knee, which retails at approximately 80 USD. Now led by D-Rev, a non-profit company,
ReMotion Knee is currently being fitted in the Jaipur foot clinic and the company is currently
establishing partnerships with prosthetics providers globally, expanding access to people with
disabilities in India and beyond °.

Steps forward: Although the recent legislation is a step in the right direction to be more compliant
with the CRPD, national standards for products and services need to be adopted according to global
standards to ensure quality of services and products improve. Additionally successful implementation

of policies require a collective approach from all stakeholders.

Opportunities in the road ahead

As evidenced in the snapshots, countries are pursuing and experiencing unique pathways in ensuring
appropriate AT products and service provision for all. In order to address any of the challenges
presented, awareness raising strategies must be implemented: the benefits of assistive technology
and appropriate service provision should be known by different stakeholders that work with people
with activity limitations across their lifespan - people with disabilities and their organizations (DPOSs),
older adults, rehabilitation professionals, gerontologists, psychologists, educators, health agents,
community health care workers, engineers, and designers. In addition to WHO open-source
resources, there are other freely available knowledge and product platforms that are in several

languages (EASTIN), Spanish (CEAPAT, CIAPAT), and English (AbleNET).

Next, political will and a high level of engagement are necessary. Tajikistan, with the polio outbreak in

2010, was able to establish a national rehabilitation framework - including AT - in less than 10 years®°.
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In addition to the high level commitment, they were able to succeed with technical assistance from
WHO and international development funds from the US8. WHO GATE has invested in identifying
tools and helpful case studies related to AT policy?® and the International Society of Wheelchair
Professionals (ISWP) has developed a policy toolkit for stakeholders who are influencing national

policy decisions related to wheelchairs®,

Related to personnel capacity building, WHO has published a series of open-source Wheelchair
Service Training Packages in multiple languages to assist nations in fulfilling the CRPD mandate of
supporting providers’ training and help to bridge the gap in training disparity across developing
countries33%0, In developing countries, standard in-person trainings may be inaccessible, but in some
cases, online learning has addressed various challenges of in-person training such as limited access
and high cost%:4, Building from this success, WHO GATE is developing a series of online, open-
source AT modules that focus on AT represented in the WHO Priority Assistive Technologies list®.
Complementary assessments, certification, and accreditation that validate AT competency and
capacity such as those offered by ISWP%, |SPO° and CECOPS® may institute quality control

throughout the rehabilitation system..

Related to products, market shaping (interventions that aim to reduce long-term demand and supply
imbalances and reach a sustainable equilibrium) has the potential to address breakdowns in the
healthcare market and support better health outcomes for people in developing countries®. USAID
recommends five simple steps including observing market shortcomings, diagnosing root causes,
assessing market shaping options, implementing customized interventions, and measuring results10,
USAID’s ATScale: A Global Partnership for Assistive Technology project, has taken a deeper dive
into rehabilitation technology specifically and aims to help 500 million people get the AT they need by
2030 through service delivery and market-shaping approaches; creating partnerships with the private
sector to build and serve markets in the lowest-resource countries; supporting the development of
country plans for greater access; and catalyzing innovation to design and introduce suitable AT where
needed!%, In developing countries, such as Brazil, where local production of AT has been
established, the use of readily available indigenous resources facilitates low-cost AT solutions, as

excessive import costs can be avoided as well as abandonment due to lack of repair components*3.
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Furthermore, the mass production of AT in countries such as India has led to lower production costs
and increased opportunities for international exports#3. Governments should also remove or reduce
import taxes on relevant materials and AT to ensure that population need for AT does not outstrip

availability.

Last, robust research, monitoring and evaluation plans must be created and followed to be able to

build and strengthen the evidence that is lacking and the global AT sector needs'%2.
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