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Abstract
Background: The coronavirus disease 2019 (COVID-19) pandemic has impacted all segments of society, but it has posed
particular challenges for the inclusion of persons with disabilities, those with chronic illness and older people regarding
their participation in daily life. These groups often benefit from assistive technology (AT) and so it is important to
understand how use of AT may be affected by or may help to mitigate the impacts of COVID-19.
Objective: The objectives of this study were to explore the how AT use and provision have been affected during the
initial stages of the COVID-19 pandemic, and how AT policies and systems may be made more resilient based on lessons
learned during this global crisis.
Methods: This study was a rapid, international online qualitative survey in the 6 United Nations (UN) languages
(English, French, Spanish, Russian, Arabic, Mandarin Chinese) facilitated by extant World Health Organization (WHO)
and International Disability Alliance networks. Themes and subthemes of the qualitative responses were identified using
Braun and Clarke’s 6-phase analysis.
Results: Four primary themes were identified in in the data: Disruption of Services, Insufficient Emergency Preparedness,
Limitations in Existing Technology, and Inadequate Policies and Systems. Subthemes were identified within each theme,
including subthemes related to developing resilience in AT systems, based on learning from the pandemic.
Conclusion: COVID-19 has disrupted the delivery of AT services, primarily due to infection control measures resulting
in lack of provider availability and diminished one-to-one services. This study identified a need for stronger user-centred
development of funding policies and infrastructures that are more sustainable and resilient, best practices for remote
service delivery, robust and accessible tools and systems, and increased capacity of clients, caregivers, and clinicians to
respond to pandemic and other crisis situations.
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Key Messages
Implications for policy makers
•
Service users must be engaged in development of sustainable policies and infrastructures which meet their needs using a co-created rightsbased approach.
•
Service providers must develop their skills and capacity for delivery of remote services and provide training and appropriate digital and assistive
technologies to clients and their caregivers to facilitate engagement with health services and their communities.
•
Product manufacturers must work with service users to understand their needs for digital and assistive technologies, and develop robust and
accessible tools for service delivery.
•
Assistive technology (AT) must be recognized as an essential service, and must be accompanied by best practices and funding models for
remote service delivery.
•
Policies and infrastructures must be developed which recognize access to AT as key to the realization of rights for persons who require them
and must include AT within a universal health coverage system.
Implications for the public
Assistive technologies may be used by any person with a limitation in their daily activities – from temporary disability due to injury or illness,
chronic conditions, physical or psychosocial disability, or ageing. In crisis situations, such as the coronavirus disease 2019 (COVID-19) pandemic,
access to these devices and associated services, including training, maintenance, and repair may be impacted. This research supports access to
assistive technologies through the development of sustainable policies and processes which ensure all who require assistive technologies to maintain
independence are able to access the necessary products and services.

Full list of authors’ affiliations is available at the end of the article.
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Background
The coronavirus disease 2019 (COVID-19) pandemic has
impacted individuals’ participation in daily activities including
community mobility, access to education and employment, and
access to healthcare.1 While these experiences have been felt
globally the COVID-19 pandemic has introduced additional
vulnerability and marginalization to those with some type
of functional impairment – people with disabilities, chronic
illness or frailty due to ageing.2-6 Evidence suggests, even in
non-pandemic times, persons with disabilities experience
lower socioeconomic status, lower rates of employment,
lower overall health status, and higher rates of poverty.7-12 In
the context of a pandemic, many of these factors contribute
to the classification of these individuals as vulnerable people,
which may further result in marginalization from society in
the name of protection from illness.2 This cycle of oppression,
marginalization, and exclusion has direct impact on the
realization of rights for persons with disabilities as enshrined
in the United Nations Convention on the Rights of Persons
with Disabilities (UNCRPD).13
To enable full access to rights and opportunities afforded by
the UNCRPD, and promote access to health, well-being and
participation, many persons with disabilities, chronic illness
or frailty rely on the use of assistive technologies.14-17 Assistive
technology (AT) is a generic term given to systems supporting
the provision, use and evaluation of assistive products.
Assistive products are “any product (including devices,
equipment, instruments and software) either especially
designed and produced, or generally available; whose primary
purpose is to maintain or improve an individual’s functioning
and independence, and thereby promote their well-being”
(p. 2229).18 Common examples of assistive products include
wheelchairs, prosthetic and orthotic devices, white canes,
software for magnification, hearing aids, speech synthesizers
and communication boards; robotics, exoskeletons and a
range of smart devices are also considered assistive products.
Approximately one billion people in the world use assistive
products, with the number expected to increase to 2 billion by
2050.19 Assistive products can be applied across all domains
of an individual’s life, and may promote or enable daily selfcare, access to education and employment, participation in
civil society and social engagement. They are therefore crucial
to support individuals’ quality of life, their rights enshrined
in the UNCRPD, and act to break the cycle of exclusion
from society. Unfortunately, access to assistive technologies
is not uniformly distributed on a global scale, and many
factors remain which prevent individuals from accessing
these products, services, and systems. This is particularly
true in less-resourced settings, where there may be financial
or systemic barriers to accessing affordable, accessible, and
appropriate assistive products and systems.20,21
Given the critical role of AT it is important to understand
how their use and provision has been impacted by the
COVID-19 pandemic and to what extent such technologies
may also help to mitigate the effects of the pandemic.
Understanding the impacts across a variety of settings and
cultures may help to identify ways to build resilient services
and systems capable of operating within the context of a global
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health crisis. Therefore, the objectives of this study were to
explore the how AT use and provision have been affected
during the initial stages of the COVID-19 pandemic, and how
AT policies and systems may be made more resilient based on
lessons learned during this global crisis.
Methods
Research Design
This study was a rapid international online qualitative survey
in the 6 languages of the United Nations (UN): English,
French, Spanish, Russian, Arabic, and Mandarin Chinese.
Translations were completed from English by native speakers
in each of the 5 additional languages and then back translated
to ensure accuracy and consistency. Qualtrics software was
used for Internet-mediated distribution in all 6 languages. The
survey was conducted over a period of 4 weeks. Reminders
were sent twice during this period.
Participant Recruitment
Participants were recruited who were AT users, service
providers, or individuals otherwise involved in the use or
provision of AT (ie, distributors, researchers, educators).
Participants were recruited primarily through the Global
Cooperation on Assistive Technology (GATE) Listserv, a
global network of AT users, professionals, and researchers
managed by the World Health Organization’s GATE initiative,
and through the International Disability Alliance network.
Investigators and respondents also shared the invitation to the
survey within their local and regional networks. Invitations
included information regarding the objective of the research,
researchers and their affiliations, and ethical approval for the
study. Participants were provided with a link to access the
survey.
Survey Description
The survey was conducted using a university-licensed version
of Qualtrics software, capable of presenting questions in
all 6 UN languages. The survey consisted of demographic
questions including participants’ role (one or more of AT user,
provider, other), country of residence or work, age range, and
inclusion in a COVID-19 related vulnerable group due to age
over 60, presence of chronic conditions, or weakened immune
systems. Participants were also asked to self-identify if they
were considered vulnerable for other reasons, and to provide
any relevant details Following demographic questions,
participants were asked the following open-ended questions
(responses from the questions indicated with an asterisk
are reported elsewhere). No limits were placed on response
length.
1. In the context of COVID-19, what do you think are the
key challenges for delivery of AT services?
2. In the context of COVID-19, what do you think are the
key challenges regarding the use of assistive technologies,
or AT services?
3. What specific suggestions do you have regarding how
AT services can be made more resilient in the current
situation?
4. Please describe how your daily life circumstances have
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changed because of COVID-19.
What role can digital and assistive technologies play in
helping people continue to meaningfully participate in
their communities during the current situation?

Analysis
Responses were included in analysis if they had completed
a minimum of one of the 5 qualitative questions. Prior to
analysis, non-English responses were translated into English
by a native speaker of each of the respective survey languages.
Demographic data were analyzed using descriptive statistics
(ie, counts and percentages). The remaining data were
analyzed as qualitative data, using Braun and Clarke’s 6 phased
thematic analysis: familiarization with data, generating initial
codes, searching for themes, reviewing themes, defining
and naming themes, and producing a report.22 Following
familiarization with the data, initial codes were generated
inductively from 50 responses by 2 researchers (EMS and
IDE) and reviewed collaboratively to determine a standard
set of codes (code book) for each question.22 The remaining
records were coded by the original 2 coders (EMS and
IDE) and 7 additional authors (KLB, MLT, JD, GB, BO, ES,
NI) according to the code book, using an online qualitative
analysis software (Dedoose). Approximately 20% of records
were coded by 2 authors to establish coding agreement as a
measure of reliability. Authors were in agreement on codes
assigned to approximately 48% of coded excerpts. Of those
excerpts which were not in agreement, approximately 75%
were excerpts coded differently by 2 authors; the remaining
25% were excerpts coded by one author but not by another.
Codes which differed between authors were reviewed by
a third author to determine if codes applied to the excerpt.
This review resulted in combining of some codes where there
was overlap in content. Following completion of coding,

codes were reviewed and aggregated into distinct themes
and subthemes, defined, and assigned illustrative quotes
which are used to present the results. Themes were selected
to ensure the majority of data were represented by the themes
and subthemes, without substantial overlap between thematic
content. Figure 1 outlines the process of thematic analysis and
reliability measures.
Strategies to maintain trustworthiness were used to enhance
credibility, dependability, transferability, and confirmability
of the data. In particular, a range of coders with differing
expertise were engaged to complete analysis to address
potential for bias. As described, there was also a process to
establish coding reliability. Quotes are presented with themes
to enhance credibility of the analysis.
Results
Participant Demographics
A total of 342 participants from 72 countries completed at
least one question on the survey; 275 participants completed
all survey questions. Location responses were categorized by
country and 2019 Human Development Index category to
provide context for the range of responses.23 Demographic
and language data are presented in Table. Figure 2 provides a
visual representation of the number of responses per country.
Thematic Analysis
Four themes were identified in the responses which outline
the challenges posed to AT users and providers during the
COVID-19 pandemic: Disruption of Services, Insufficient
Emergency Preparedness, Limitations in Existing Technology,
and Inadequate Policies and Systems. Figure 3 shows a map
of initial codes (Code Book) established and defined through
inductive coding and applied in deductive coding.
In the sections below, each of the themes and subthemes

Figure 1. Schematic of Thematic Analysis and Reliability Measures.
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Table. Respondent Demographics

Demographic Factor

n (% Respondents)

Rolea
AT user

106 (31.0%)
b

AT provider

209 (61.1%)

Other role related to ATc

93 (27.2%)

Location Human Development Indexd
Very high

224 (65.5%)

High

55 (16.1%)

Medium

47 (13.7%)

Low

13 (3.8%)

Agee
19-29

23 (6.7%)

30-39

79 (23.1%)

40-49

89 (26.0%)

50-59

83 (24.3%)

60-69

57 (16.7%)

70-79
Member of COVID-19 Vulnerable Groupf
(Percentage of respondents per role)
AT user

8 (2.3%)

57 (53.8%)

AT provider

52 (31.1%)

Other role related to AT

53 (39.3%)

Survey language
English

270 (78.9%)

Spanish

55 (16.1%)

French

10 (2.9%)

Russian

3 (1.0%)

Chinese

1 (0.3%)

Arabic

3 (1.0%)

Abbreviations: COVID-19, coronavirus disease 2019; AT, assistive technology.
a
Total exceeds 100% as 61 respondents selected more than one answer.
b
AT Provider included clinicians, teachers, assistive technology specialists
and providers.
c
Other roles included administrator, academic, educator, AT developers
and manufacturers, other healthcare professionals, policy-makers, and
researchers.
d
Three respondents did not provide location and could therefore not be
categorized.
e
Three respondents did not provide age.
f
Two respondents did not indicate whether they belonged to a member of
a vulnerable group.

(identified in italics) will be described using illustrative quotes.
Respondents who were quoted are identified by their role
(ATU: AT user, SP: service provider, O: Other), and by their
region, classified according to the World Health Organization
(WHO) Health regions (AM: Americas, AF: Africa, EU:
Europe, SEA: South-East Asia, WP: Western Pacific). Within
each theme, one or more subthemes are identified which
represent learnings from the experience, and opportunities to
move to more resilient services in the future.
Disruption of Services
The theme Disruption of Services describes a disruption to the
AT services which were being provided or accessed prior to
the COVID-19 pandemic. This includes assessment, delivery,
training, support, maintenance, and repair services. This
750

disruption was described on some level by all respondents
to the survey, regardless of role or geographical location.
One respondent described the wide ranging difficulties they
were experiencing as a researcher in AT from the EasternMediterranean region, listing “restrictions in face-to-face
sessions for supporting users, no access to AT services,
assessment centres, and/or AT education services by users…,
no easy access to services delivered in hospitals, [and]
cancellation of rehab sessions.”
Despite disruption of services having several root causes,
the challenge mentioned most frequently was the Lack
of Provider Availability and consequent Lack of One-toOne Support. Challenges with provider availability were
associated with different factors such as providers’ illness,
implementation of lockdown measures, and redeployment
of providers to other areas of health services. In some cases,
the reduction in services resulted in “providers [being]
overwhelmed by requests, aggravated by staff reduction
during the quarantine period (ATU, EU).” As a consequence,
providers reported struggles in providing appropriate
services, “while maintaining adequate social distance. Since
we need to be able to carry out the service, know the user, be
able to carry out the evaluation, take measurements, test, and
adjust … without being able to have contact with the person
(SP, AM).”
AT users noted the specific Lack of One-to-One Support as
a result of the pandemic. This inability to access dedicated
support for individuals had impacts on AT users’ ability to
use their technology, including acquiring critical skills for
independence. This was described as particularly challenging,
as “even with the AT some deafblind people still rely on a
communication partner… to help them use the devices
to communicate (O, SEA).” Furthermore, “for those who
require a support worker to assist with use of AT, there may
be an issue of getting suitable support and training support
workers to assist the user (SP, WP).”
The focus on Infection Control while delivering services
may be one underlying cause of difficulties accessing
providers and one-to-one support. As one AT user noted, “the
fact that COVID-19 can remain on anything including the
assistive device makes easy potential victims to acquire the
virus (ATU, AF).” As a result of infection control measures,
including isolation, service providers described “not being
able to interact with at-risk patients due to risk of crosscontamination, [or to] access patients to provide appropriate
access to technology (SP, AM).” For many providers this
meant “balancing risk of physically attending services and
clinics with risks of virus exposure (SP, EU).” Unfortunately,
in many cases these infection control measures have not
been translated into evidence-based guidelines for service
provision. As one respondent noted, “this deficiency forces
extreme measures in an abundance of caution, therefore
service providers must restrict access to ensure that most
users are not put at an additional risk (SP, AM).” However,
while this may “superficially [be] to protect the vendor and
the recipient from infection, [it] has the consequence of a
human rights infringement (O, WP).”
This lack of provider availability and one to one support
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Figure 2. Location of Respondents.

may have been exacerbated by AT Not Being Prioritized as an
essential service. One respondent highlighted the need for
“consideration of the essential nature of assistive technologies
for the survival of persons with disabilities and the
maintenance of their quality of social participation, even in
times of confinement (ATU, AM).” The designation of AT as
an essential service may have resulted in fewer redeployments
and an increased availability of service providers.
To address these challenges, and develop resilience for
future global emergencies, respondents noted the need to
Develop Best Practices for Remote Service Delivery. These
would include development and evaluation of new service
delivery models, and access to the necessary equipment
including personal protective equipment, and include a
need to “develop systems that support remote assessment,
prescription, fitting, and follow-up, [as well as] reporting
and data collection systems (O, AM).” This was further
described as a need “to do things differently… We need to tap
into technology to do evaluations/fittings, and use personal
protective equipment to go into homes for things that cannot
be done via technology (SP, AM).” The effort to develop novel
best practices for service delivery in similar circumstances
would ensure “preventative measures are known and applied
[resulting in] developing the capacity of the sector to a
‘digitally transformed’ service mode (SP, EU).” Best practices
should equally address remote service delivery, as well as inperson services where they are necessary or unavoidable.
In developing these best practices, respondents highlighted
that governments and other responsible institutions should
focus on the importance of Engaging Users. Participatory
and iterative engagement with AT users is viewed as essential
in understanding their needs and develop person-centred
services. This could take the form of “direct involvement of
leaders from user groups (O, SEA),” and may include “cocreation processes for the suggestion of alternatives for AT
services in cases of similar settings (SP, EU).” Regardless of
the method, respondents were clear that future planning
must “involve the beneficiaries themselves to understand the
gaps and their needs (SP, AF).” This focus on user-centred
development should apply equally to service models, as well
as novel technologies, policies and systems.

Insufficient Emergency Preparedness
The disruption of services experienced by both AT users
and providers may be due, in part, to Insufficient Emergency
Preparedness within the AT ecosystem leading up to the
pandemic. One respondent, an AT user working for a large
national health service, reported an “inability to link up
several different organizations to allow delivery of AT, during
time of great upheaval” and further described “putting in
place emergency planning for our own organization but not
yet liaising with other linked organizations, [or] identifying
new protocols (ATU/SP, EU).” In circumstances where
governments moved quickly to enact lockdown measures,
some clients were ill prepared to access resources, or could
not access the necessary technologies to participate in virtual
or telehealth-based service delivery. One participant pointed
out how “technical support will be the primary issue. While it
may be that some people have access to friends who can help,
this may not always be the case (ATU, WP).”
In many cases, clients, their caregivers, and even service
providers were Missing Critical Skills to use their assistive
technologies or support technologies. One respondent
envisioned there would not be “training and awareness for
sometime. Some may access services online through emails,
phone calls, but the rural population will miss out and suffer
a lot. To a certain extent, clients may even stop using their
assistive products (SP, WP).” For providers, remote service
provision may be possible, but it requires both themselves and
their clients “to have some level of tech experience (SP, AM).”
Unfortunately, as another respondent pointed out, “many of
the people we serve are not as ready to use virtual means of
communication (O, AM).”
To address these challenges, respondents suggested it would
be necessary to Increase Capacity for Providers, Clients, and
Caregivers. This could take the form of providing training in
use, maintenance, and troubleshooting of the AT directly to
users and their caregivers, who could then, if necessary, in
turn “provide … support to the AT users. This can extend
beyond parents to include siblings, cousins etc that are in
the home with the AT users. Additionally, professionals can
increase their virtual outreach to users and families to identify
specific needs so that support can be individualized and thus
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Figure 3. Initial Coding Tree. Abbreviations: COVID-19, coronavirus disease 2019; DAT, digital and assistive technology; AT, assistive technology.

more effective (O, AM).” This process could be supported
through the establishment of communication channels to
“ensure support and technical issues can be addressed on
a regular basis and heightened anxieties reduced (SP, EU).”
Addressing the necessary skills for clients to receive remote
service provision is critical to ensuring a robust system.
Limitations in Existing Technology
Despite best efforts to address some of the challenges
associated with provider availability and limited support,
respondents identified many Limitations in Existing
Technology which continued to challenge their access to use
or provide services. This theme identifies the need to have
technologies which are capable of supporting best practices
for remote service delivery during pandemic situations, as well
as communicating critical health and social information with
citizens in effective and accessible ways. There are a variety
of existing technologies to support remote communication
which can be used for the delivery of AT services, however the
use of these “is much more difficult for less technologically
advanced people and those without laptop computers or
smart phones, as well as those who cannot afford these
technologies (SP, EM).” In particular, one respondent felt
752

“people who are visually, auditory, or intellectually impaired
have a harder time with the technology (SP, EM),” and noted
that sometimes there are additional cultural barriers for their
use. The consequence of an inability to access or use these
technologies is “uncertainty on what we understand (ATU/
SP, EU),” in terms of public health guidelines, mechanisms
for accessing services and appropriate measures to stay safe
during a pandemic situation.
In particular, there is a challenge Meeting Complex Needs
of clients who may have alternative methods of accessing
information and services. Take, for example, the experience
of someone who is deafblind. As one respondent indicated,
“access to [COVID-19 related] information is a key challenge
due to a lack of information in accessible format, … Social
distancing is going to reduce already limited tactile sign
language support, critical for them (O, SEA).” For many
people with more complex needs, the pandemic situation has
resulted in them “having no option but to make do, with AT
that doesn’t suit [our] needs (SP, WP).”
In order to address this challenge, respondents suggested
a need to Develop Robust and Accessible Tools and Systems,
which would be capable of delivering information and AT
related services at a distance. This could take the form of
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“increased use of digital platforms to allow for improved ability
to assess and make appropriate recommendations (SP, AM).”
Respondents suggested it would be important to encourage
“consistency between AT and digital technologies to ensure
interfacing and universal access of AT. Combining what is
available in the mainstream world and what is available within
the AT world will create resilience because our technology can
be adapted (SP, SEA).” This focus on developing universally
accessible systems which are compatible with AT used by
people with disabilities was echoed by another respondent
who advocated for inclusively designed digital technologies,
and provided an example of “visually impaired people being
put on special leave, even though they are willing and able to
work, due to poorly-designed remote services (ATU, WP).”
This may exacerbate issues of exclusion from society and
further marginalize a population already at risk.
However, the development and use of these tools requires
a considered approach. In the words of one respondent,
increased reliance on digital technologies would require
“rapid upskilling in telehealth triaging (O, WP).” Furthermore,
another participant highlighted how it is important to
consider “what is actually feasible via ‘telerehabilitation’ (O,
AM).” In addition to further development of the technology
and skills to support it, there is a need for “legislative support,
integration into health registration bodies, and training (SP,
WP).” It is also important to consider “alternative ways to
deliver information, not all online given that some people
don’t have access to or knowledge of how to access online…
services (SP, AM).” While developing these strategies and
technologies, it is crucial to put “the rights of people with
disabilities at the forefront (SP, AM),” as it would be a key
factor in the successful adoption of these newly developed
systems.
Inadequate Policies and Systems
While the previous themes identified a need for robust
telehealth systems and digital tools, and best practices to
support the delivery of remote services, this theme focuses
on the policies and systems which must be in place for these
tools to be used effectively. The theme Inadequate Policies and
Systems discusses the extent to which delivery of and access
to services is challenged by inefficient, inadequate, or missing
policies and systems. As a result of the pandemic, respondents
to our survey reported an Increased Need for AT Products and
Services to help individuals manage their situation at home
during periods of isolation. Specifically, there was a noted
need to increase “deployment of support technologies to
facilitate the autonomy of people who have a disability (ATU,
AM)”. However, at the same time, many respondents reported
Difficulty Accessing AT, due to shortages, challenges with
transportation, or lack of service providers. This has resulted
in people being “able to use existing AT, but not able to obtain
new AT (SP, AM).” For many children who typically receive
services in school, “the closure of schools is preventing the
use of AT for communication and learning for children whose
families cannot provide these at home due to poverty (SP,
AF).”
Notably, the Cost of AT has presented a problem during

these times, particularly where level of income might have
decreased further as a consequence of the pandemic situation.
As one respondent described, “loss of employment for many
means less income to afford AT, repairs, or training/support
to use it. This could result in further digital isolation (ATU,
WP).” In fact, some respondents looked towards the future,
noting “the economic contraction which has already started
will be an enormous obstacle to any AT which is not entirely
free (ATU/SP, AM).”
Cost is not only limited to funding of the technology itself.
In many cases, respondents discussed issues of funding by
health systems for remote service delivery. According to
one respondent, “even with the right technology, insurance
reimbursement is not set up … to provide telehealth services
(SP, AM).” This may be even more challenging in lower to
middle income countries, where “travel bans are preventing
the donation, provision, and servicing of AT by foreign nongovernmental organizations (SP, AF),” who often act as the
primary service provider. Furthermore, delivery of remote
or telehealth services relies heavily on access to the Internet
through available technology. As one provider noted, “if
someone has the Internet, equipment and software and access
method already, AND is proficient one can provide support
and training remotely. However, this is not usually the case
(SP, AM).” Lack of access to appropriate digital technologies
and infrastructure, including consistent access to the Internet,
were mentioned regularly as barriers to remote AT services by
respondents in all regions.
Ensuring equitable access to AT products and services
requires the Development of Sustainable Funding
Infrastructures and Policies. Respondents provided a variety of
suggestions as to how this might be accomplished, including
providers “being recognized as an essential service by the
public health authority, in order to assure full functionality
of the AT system in case of a shutdown (SP, EU).” Achieving
continuity of AT provision, and ensuring the delivery of
services through remote means would require “flexibility in
funding body policies allowing alternative service provision
(SP, WP).” However, simply addressing access to service
providers may not be sufficient. It was suggested it is
necessary to “recognize the needed wraparound AT services
to support the product, recognizing the collateral processes
[including] freight, borders, regulations, and signoffs which
are removable barriers in times like these (O, WP).” Each
of these considerations feeds into the need for sustainable
funding infrastructures and policies.
Discussion
As with other sectors of society, the COVID-19 pandemic
has had wide reaching impacts on both the use and provision
of assistive technologies. These include both access to the
products and to related services. COVID-19 has exposed
challenges with existing AT systems which must be addressed
to build resiliency. Our study has identified a substantial
disruption of services, largely associated with availability of
service providers and one-to-one support due to infection
control measures. We were also able to identify a range of
approaches to build resilient systems for AT at the national
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and global level, through the development and evaluation
of sustainable policies and systems, and robust accessible
technologies.
In line with international commitments to the UNCRPD
and recent WHO resolutions, previous research and our
current work, it is clear AT must be included as part of
universal health coverage, and understood to be an essential
service.24,25 This will require appropriate protocols to be put
in place to deliver services safely and effectively, according
to a rights-based approach, during times of crisis. While
COVID-19 was the catalyst to reveal deficiencies within our
preparedness, technologies, policies, and systems, addressing
each of these issues more systemically and in non-pandemic
times would be to the benefit of all AT users.
There have been incredible and rapid changes made
throughout the COVID-19 experience in terms of remote
service delivery, required regulations and repurposing of
existing technology to meet service delivery needs.26 However,
it is clear these technologies, services, and approaches have
been unable to fully meet the needs of all, and have further
widened issues of inequality with more vulnerable persons
being often left behind. Progressively moving services from
physical to digital will require coordination, development
of infrastructural resources and upskilling for both service
providers and users.27 It will necessitate better working across
disciplines and taking a more challenge-based approach
to break down siloed activity. COVID-19 has provided an
opportunity to rapidly assess the application of digital service
delivery. We must now learn from the experience, while
taking care not to regress to the point where it was seen as
impossible to deliver these services at a distance. We must also
go a step further, ensuring that those who are most impacted
by changes to service delivery – AT users – are at the centre
of the conversation, and engaged in the development of usercentred technologies, systems, and policies.28,29 In some cases
digital technologies can replace aspects of physical service
provision, but in many cases they will augment rather than
replace. However, such augmentation or replacement is only
desirable if it is not susceptible to greater disruption in a crisis
situation.
It is important to also consider the broader context of digital
service delivery and ensure this does not further marginalize
populations who may not have consistent access to the
Internet, or the technologies required to access it. Mobile
access and use is key to this,30 as mobile is often the first
interaction people have in lower income contexts have with
the Internet, but disabled people struggle to harness Internet
due to barriers including cost and accessibility.31 Among
those issues highlighted or exacerbated by the COVID-19
pandemic is the digital divide, between those who have access
to digital technologies and reliable Internet, and those who
have not.32,33 While this digital divide has been documented in
lower income contexts,30,34 it is also apparent in high income
contexts, where individuals of lower socio-economic status,
or those in rural and remote areas, may still struggle with
access to technological infrastructure and reliable Internet.
During this crisis, as more and more individuals have been
asked to stay home, for work, education, and social activities,
754

access to the Internet and the technology required to access it
have become even more important.35 In some contexts, this
has fueled further discussion about access to the Internet,
and consequently access to information, education, work,
and social engagement during pandemic times, as a human
right.36,37
While there was general agreement in the themes regarding
the challenges faced by AT users and providers in the
context of COVID-19, there were no examples presented
of individuals who were experiencing no change to their
service use or provision, nor examples of excellent policies or
systems. As this study was conducted early in the pandemic,
this may result from initial systematic challenges in meeting
the needs of populations in a crisis. This may also be due to a
self-selection bias where individuals who were experiencing
difficulty may have been more likely to respond to the survey.
There were insufficient responses to provide subgroup
analysis by region or income level, with only one fifth of
respondents being outside countries with very high or
high Human Development Index scores, or to evaluate
differences by type of health system or access to AT in nonpandemic times. However, challenges which were identified
were similar regardless of the country of the respondent.
Challenges with inadequate policies and systems, and a lack
of emergency preparedness have had similar effects in terms
of lack of provider availability, and one-to-one support. The
lack of adequate policies and systems for AT provision have
been documented globally, therefore this is not surprising.29,38
It is important to note pre-existing inequitable access to
these products and services prior to the pandemic, across
contexts, and regardless of health system type. This highlights
the challenge of intersectionality across disability and
socioeconomic status.39 Individuals who were disadvantaged
prior to the pandemic likely experienced further disadvantage
as a result of COVID-19.
The study was deployed during the peak of the first wave
of the pandemic in Europe, after significant progress had
been made in other areas (eg, China) and before significant
increases in cases in the Americas, Africa, and South East Asia.
Results are therefore reflective of the time in which the survey
was deployed. There is an opportunity for future research to
assess the long-term impacts of COVID-19 on AT provision.
Where changes have been made to service delivery systems
as a result of lessons learned in the current pandemic, there
may also be an opportunity to assess comparative outcomes,
and the inclusion of AT users in policy development and
implementation processes.
Limitations
The use of an online survey may have limited responses to
those who have access both to the Internet, and to the required
technology to access it. This may partially explain the divide
in terms of our responses across income and development
contexts and may have resulted in a much higher number of
responses in English. This was mitigated by distributing the
survey in all 6 UN languages, however the networks used for
distribution exist primarily in English, and therefore may
not include all who would have been interested or eligible
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to respond. This may have resulted in a lower response rate
in lower-resourced environments, therefore the results may
not be generalizable across these contexts. The study was
also distributed through official channels and may not fully
represent the global population of AT users and providers.
Furthermore, the study was conducted early in the pandemic
and may not be reflective of the longer-term effects of
COVID-19 on AT use and provision.
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Conclusion
COVID-19 has had specific impacts on the delivery of AT
services, primarily due to infection control measures resulting
in lack of provider availability and diminished one-to-one
services. To build resilient systems capable of addressing AT
users’ needs, both during and outside of pandemic times,
the study concludes with some key recommendations in
Box 1. Each of these should be developed within a rightsbased approach and universal health coverage system which
recognizes AT as an essential need.

Funding

Acknowledgements
The authors would like to acknowledge Chao Bian for his
assistance translating the survey into Mandarin Chinese, and
for translating responses back into English.

EMS: Conception and design, acquisition of data, analysis and interpretation
of data, drafting of the manuscript, statistical analysis. MLTH: Conception and
design, acquisition of the data, analysis and interpretation of the data, drafting
of the manuscript. IDE: Conception and design, analysis and interpretation of
the data, drafting of the manuscript. EVS, GB, KLB, JD, BO, and NI: Analysis
and interpretation of the data, drafting of the manuscript. CH: Critical review of
the manuscript for important intellectual content, supervision. MM: Conception
and design, critical review of the manuscript for important intellectual content,
supervision.

EMS, GB, JD, BO, and CH are supported by Assistive Technology 2030, funded
by UK Aid and delivered by GDI Hub. EMS is supported by a Canadian Institutes
of Health Research Fellowship. IDE is supported by the Irish Research Council.
KLB is supported by the Fonds de Resecherce Sante de Quebec.

Authors’ affiliations
Assisting Living and Learning Institute, Maynooth University, Maynooth,
Ireland. 2Independent Researcher, Madrid, Spain. 3Athena Institute, Vrije
Universiteit, Amsterdam, The Netherlands. 4Global Disability Innovation Hub,
University College London, London, UK. 5Center for Interdisciplinary Research
in Rehabilitation and Social Integration, Universite Laval, Québec, QC, Canada.
6
Centre for Global Health, Trinity College Dublin, Dublin 2, Ireland. 7University
College London Interaction Centre, University College London, London, UK.
8
Assisting Living and Learning Institute, Department of Psychology, Maynooth
University, Maynooth, Ireland.
1

References
1.

Ethical issues

Each participant was provided information regarding their participation including
information about the study objectives, researchers, and ethical approval, as
well as any potential risks and benefits, prior to consenting to participation.
Consent was assumed to be given for participation if the participant proceeded
to the first page of questions. Ethical approval for the survey was granted by
Maynooth University’s Social Research Ethics Committee (#2402124).

2.

3.

4.

Competing interests

Authors declare that they have no competing interests.

5.
Box 1. Specific Actions to Promote AT Resilience in Crisis Situations

1.

2.

3.

4.

5.

Service users must be engaged in development of sustainable
policies and infrastructures which meet their needs using a
co-created rights-based approach.
Service providers must develop their skills and capacity
for delivery of remote services and provide training and
appropriate digital and assistive technologies to clients and
their caregivers to facilitate engagement with health services
and their communities.
Product manufacturers must work with service users to
understand their needs for digital and assistive technologies,
and develop robust and accessible tools for service delivery.
AT must be recognized as an essential service, and must
be accompanied by best practices and funding models for
remote service delivery.
Policies and infrastructures must be developed which
recognize access to AT as key to the realization of rights for
persons who require them and must include AT within a
universal health coverage system.

6.

7.

8.

9.

10.

11.

Abbreviation: AT, assistive technology.
12.

Douglas M, Katikireddi SV, Taulbut M, McKee M, McCartney G.
Mitigating the wider health effects of covid-19 pandemic response.
BMJ. 2020;369:m1557. doi:10.1136/bmj.m1557
Mesa Vieira C, Franco OH, Gómez Restrepo C, Abel T. COVID-19:
the forgotten priorities of the pandemic. Maturitas. 2020;136:38-41.
doi:10.1016/j.maturitas.2020.04.004
Pineda VS, Corburn J. Disability, urban health equity, and the
coronavirus pandemic: promoting cities for all. J Urban Health. 2020;
97(3):336-341.
doi:10.1007/s11524-020-00437-7
Hossain MM, Mazumder H, Tasnim S, Nuzhath T, Sultana A.
Geriatric health in Bangladesh during COVID-19: challenges and
recommendations. J Gerontol Soc Work. 2020:1-4. doi:10.1080/016
34372.2020.1772932
Xie B, Charness N, Fingerman K, Kaye J, Kim MT, Khurshid A. When
going digital becomes a necessity: ensuring older adults’ needs for
information, services, and social inclusion during COVID-19. J Aging
Soc Policy. 2020;32(4-5):460-470. doi:10.1080/08959420.2020.1771
237
Kang C, Yang S, Yuan J, Xu L, Zhao X, Yang J. Patients with chronic
illness urgently need integrated physical and psychological care
during the COVID-19 outbreak. Asian J Psychiatr. 2020;51:102081.
doi:10.1016/j.ajp.2020.102081
Hosseinpoor AR, Stewart Williams JA, Gautam J, et al. Socioeconomic
inequality in disability among adults: a multicountry study using the
World Health Survey. Am J Public Health. 2013;103(7):1278-1286.
doi:10.2105/ajph.2012.301115
Achterberg TJ, Wind H, de Boer AG, Frings-Dresen MH. Factors
that promote or hinder young disabled people in work participation:
a systematic review. J Occup Rehabil. 2009;19(2):129-141.
doi:10.1007/s10926-009-9169-0
Beckung E, Hagberg G. Neuroimpairments, activity limitations, and
participation restrictions in children with cerebral palsy. Dev Med Child
Neurol. 2002;44(5):309-316. doi:10.1017/s0012162201002134
Reichard A, Stolzle H, Fox MH. Health disparities among adults with
physical disabilities or cognitive limitations compared to individuals
with no disabilities in the United States. Disabil Health J. 2011;4(2):5967. doi:10.1016/j.dhjo.2010.05.003
Groce N, Kett M, Lang R, Trani J-F. Disability and poverty: the need
for a more nuanced understanding of implications for development
policy and practice. Third World Q. 2011;32(8):1493-1513. doi:10.108
0/01436597.2011.604520
Sauer AL, Parks A, Heyn PC. Assistive technology effects on the

International Journal of Health Policy and Management, 2022, 11(6), 747–756

755

Smith et al

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

24.

25.

26.

756

employment outcomes for people with cognitive disabilities: a
systematic review. Disabil Rehabil Assist Technol. 2010;5(6):377-391.
doi:10.3109/17483101003746360
United Nations. Convention on the Rights of Persons with Disabilities.
United Nations; 2006. https://www.un.org/development/desa/
disabilities/convention-on-the-rights-of-persons-with-disabilities/
convention-on-the-rights-of-persons-with-disabilities-2.html.
Ripat JD, Woodgate RL. The role of assistive technology in selfperceived participation. Int J Rehabil Res. 2012;35(2):170-177.
doi:10.1097/MRR.0b013e3283531806
Borg J, Ostergren PO, Larsson S, Rahman AA, Bari N, Khan AN.
Assistive technology use is associated with reduced capability
poverty: a cross-sectional study in Bangladesh. Disabil Rehabil Assist
Technol. 2012;7(2):112-121. doi:10.3109/17483107.2011.602173
Brandt A, Samuelsson K, Töytäri O, Salminen AL. Activity and
participation, quality of life and user satisfaction outcomes of
environmental control systems and smart home technology: a
systematic review. Disabil Rehabil Assist Technol. 2011;6(3):189-206.
doi:10.3109/17483107.2010.532286
Salminen AL, Brandt A, Samuelsson K, Töytäri O, Malmivaara A.
Mobility devices to promote activity and participation: a systematic
review. J Rehabil Med. 2009;41(9):697-706. doi:10.2340/165019770427
Khasnabis C, Mirza Z, MacLachlan M. Opening the GATE to inclusion
for people with disabilities. Lancet. 2015;386(10010):2229-2230.
doi:10.1016/s0140-6736(15)01093-4
World Health Organization. Assistive Technology Fact Sheet. https://
www.who.int/news-room/fact-sheets/detail/assistive-technology.
Eide AH, Øderud T. Assistive technology in low-income countries.
In: Maclachlan M, Schwarts L, eds. Disability and International
Development: Towards Inclusive Global Health. New York, NY:
Springer; 2009:149-160. doi:10.1007/978-0-387-93840-0_10
Rios A, Miguel Cruz A, Guarín MR, Caycedo Villarraga PS. What
factors are associated with the provision of assistive technologies: the
Bogotá D.C. case. Disabil Rehabil Assist Technol. 2014;9(5):432-444.
doi:10.3109/17483107.2014.936053
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol. 2006;3(2):77-101. doi:10.1191/1478088706qp063oa
United Nations Development Program. Human Development Index.
Human Development Report. http://hdr.undp.org/en/composite/HDI.
Published 2016.
Ohannessian R, Duong TA, Odone A. Global telemedicine
implementation and integration within health systems to fight the
COVID-19 pandemic: a call to action. JMIR Public Health Surveill.
2020;6(2):e18810. doi:10.2196/18810
World Health Organization Executive Board. Resolution EB142.R6
Improving Access to Assistive Technology. Geneva, Switzerland:
WHO; 2018.
Boldrini P, Garcea M, Brichetto G, et al. Living with a disability
during the pandemic. “Instant paper from the field” on rehabilitation
answers to the COVID-19 emergency. Eur J Phys Rehabil Med. 2020;
56(3):331-334. doi:10.23736/s1973-9087.20.06373-x

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Smith EM, Gowran RJ, Mannan H, et al. Enabling appropriate
personnel skill-mix for progressive realization of equitable access to
assistive technology. Disabil Rehabil Assist Technol. 2018;13(5):445453. doi:10.1080/17483107.2018.1470683
Desmond D, Layton N, Bentley J, et al. Assistive technology and
people: a position paper from the first global research, innovation and
education on assistive technology (GREAT) summit. Disabil Rehabil
Assist Technol. 2018;13(5):437-444. doi:10.1080/17483107.2018.14
71169
MacLachlan M, Banes D, Bell D, et al. Assistive technology policy:
a position paper from the first global research, innovation, and
education on assistive technology (GREAT) summit. Disabil Rehabil
Assist Technol. 2018;13(5):454-466. doi:10.1080/17483107.2018.14
68496
Aranda Jan C, Boutard A. Understanding the Mobile Disability Gap.
London: GSMA; 2019. https://www.gsma.com/mobilefordevelopment/
wp-content/uploads/2019/12/GSMA_Understanding-the-mobiledisability-gap_116pg_Accessible.pdf.
Barbareschi G, Holloway C, Arnold K, et al. The Social Network: How
People with Visual Impairment use Mobile Phones in Kibera, Kenya.
In: Proceedings of the 2020 CHI Conference on Human Factors in
Computing Systems. April 2020. doi:10.1145/3313831.3376658
Dobransky K, Hargittai E. Unrealized potential: Exploring the
digital disability divide. Poetics. 2016;58:18-28. doi:10.1016/j.
poetic.2016.08.003
Ramsetty A, Adams C. Impact of the digital divide in the age
of COVID-19. J Am Med Inform Assoc. 2020;27(7):1147-1148.
doi:10.1093/jamia/ocaa078
Barbareschi G, Aranda Jan C, Nique M, Ramos Barajas F, Holloway
C. Mobile phones as assistive technologies: gaps and opportunities.
In: MacLachlan M, Berman-Bieler R, eds. Proceedings of the GReAT
Summit 2019. Geneva, Switzerland: WHO; 2019.
Rajasekaran K. Access to telemedicine-are we doing all that we can
during the COVID-19 pandemic? Otolaryngol Head Neck Surg. 2020;
163(1):104-106. doi:10.1177/0194599820925049
Núñez A, Madison M, Schiavo R, Elk R, Prigerson HG. Responding
to healthcare disparities and challenges with access to care
during COVID-19. Health Equity. 2020;4(1):117-128. doi:10.1089/
heq.2020.29000.rtl
Beaunoyer E, Dupéré S, Guitton MJ. COVID-19 and digital inequalities:
reciprocal impacts and mitigation strategies. Comput Human Behav.
2020;111:106424. doi:10.1016/j.chb.2020.106424
Smith E, Borg J, Mannan H, MacLachlan M. Assistive technology
content in United Nations convention on the rights of persons with
disabilities reports by states parties. In: Layton N, Borg J, eds. Global
Perspectives on Assistive Technology: Proceedings of the GReAT
Consultation 2019. Geneva: WHO; 2019:350-361.
Emerson E, Fortune N, Aitken Z, Hatton C, Stancliffe R, Llewellyn
G. The wellbeing of working-age adults with and without disability in
the UK: associations with age, gender, ethnicity, partnership status,
educational attainment and employment status. Disabil Health J.
2020;13(3):100889. doi:10.1016/j.dhjo.2020.100889

International Journal of Health Policy and Management, 2022, 11(6), 747–756

