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ABSTRACT

Objectives Abandonment of vision, hearing or mobility
aids suggests common barriers and facilitators to ongoing
device use. However, the possible interactive effects of
combined hearing and vision disabilities on device use

by those living with deafblindness are unclear. Here we
summarise existing knowledge on variables influencing
assistive technology use from the perspective of persons
living with deafblindness. We used the WHO’s International
Classification of Functioning, Disability and Health (ICF)
framework to contextualise the findings, asking ‘What is
currently known about variables influencing the (non-)
use of assistive devices recommended for persons with
deafblindness?’

Design A scoping review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews Checklist.

Data sources PubMed; ProQuest: ERIC; ProQuest
Dissertation; ProQuest: Sociological Thesaurus; Web of
Science; Scientific Electronic Library Online; Bielefeld
Academic Search Engine; Pascal & Francis; APA PsycINFO
and Ebsco for CINAHL were searched through 9 November
2020.

Eligibility criteria We included peer-reviewed studies that
reported on assistive technology, device abandonment/
utilisation and provided data from persons living with
deafblindness.

Data extraction and synthesis Four team members
independently scored 83 studies for eligibility.

Results Ten articles were chosen for data extraction.

The emerging variables replicated established categories
of barriers and facilitators: personal, device-related,
environmental and intervention variables. The use of the
ICF highlighted how an intermediate variable (eg, device
acceptability) was necessary in order for a variable to
become a barrier or a facilitator to device use.
Conclusions The variables influencing device use

by persons with deafblindness followed the same
categories described for single impairments. Usability
was challenged in devices that rely on the ‘other’ sense.
Haptic and tactile aids are rarely studied. The limited
available information and the dire need for assistive
technologies for people with deafblindness emphasises

Strengths and limitations of this study

» This scoping review pooled peer-reviewed resourc-
es across 10 online databases.

» Using the International Classification of Functioning,
Disability and Health conceptual framework to con-
textualise device abandonment in deafblindness
is an innovative approach to determining assistive
technology intervention priorities.

» Generalisability of the findings is limited by the small
sample sizes in the included studies.

» The variability and heterogeneity of persons living
with deafblindness makes it difficult to capture a
comprehensive picture of barriers and facilitators to
assistive device use.

the urgency of research and technology development for
this marginalised population.

The World Federation of the Deafblind’ esti-
mated in 2018 that 0.2%-2% of the world’s
population were living with combined vision
and hearing impairments. Individuals with
hearing or vision impairment make up the
second and third largest groups affected by
an impairment globally, highlighting the
level of burden caused by sensory loss.” The
population of persons living with combined
vision and hearing impairment is heteroge-
neous because of differences in the order of,
and age at, the onset of the impairments, as
well as variability in impairment severity.” This
variability is paralleled in the terminology
used to identify them; however, deafblindness
is generally used as an umbrella term in the
context of rehabilitation* and throughout
this manuscript. One commonality is that
persons living with deafblindness heavily rely
on, and benefit from, the use of assistive tech-
nologies.” ® Traditionally, such devices are
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developed to overcome one specific impairment. In the
presence of more than one impairment, however, unfore-
seen barriers can emerge that may hinder device users in
successfully incorporating the devices into their lives. The
present study aimed to explore what is currently known
about the barriers to, and facilitators of, maintained use or
abandonment of devices from the perspective of persons
living with deafblindness. This knowledge is intended to
guide the design of future devices and interventions to
optimise device use in this population.

BARRIERS AND FACILITATORS OF DEVICE USE OR
ABANDONMENT IN SINGLE SENSORY IMPAIRMENT

What is known about device use or abandonment in those
with single vision impairment or hearing impairment has
often been generalised to persons living with deafblind-
ness. For assistive vision devices, barriers and facilitators
have been grouped according to whether they are linked
to the person, their environment, the device itself, or
available interventions.” For vision magnification devices,
use is increased by higher self-confidence and motiva-
tion and perceived device benefit, while use is decreased
by the associated stigma.® For orientation and mobility,
the stigma of using a white cane has received attention
because it is the main identifier and symbol for blind-
ness.” '’ As for more contemporary technologies (eg,
head-mounted displays), cybersickness and headaches
influence device use.’ However, mainstream devices (eg,
tactile tablets and smartphones) have been described as
great equalisers and facilitators of device acceptance'’;
they are perceived as ‘normal” when used in public, and
are appreciated for their modern aesthetics.'”

In hearing rehabilitation, device adoption is influenced
by recognition of the need for the device, influence from
family and friends or experience with other hearing-
assistive devices."”” The stigma associated with hearing
aids has been studied extensivelyM_19 because, much like
the white cane and blindness, this devices is the dominant
symbol for hearing loss. The perception of hearing aids
as a stigmatising symbol influences the choice to access
and use assistive devices across age groups.”> One of
the most in-depth analyses of variables related to hearing
aid use and acceptance®® highlighted how dynamic this
process can be, as the same variable may play different
roles throughout the rehabilitative process. For example,
motivation as influenced by other people plays an
important positive role in early help seeking, while self-
motivation emerged as more important for later satisfac-
tion with device use.

BARRIERS AND FACILITATORS OF DEVICE USE OR
ABANDONMENT IN DEAFBLINDNESS

In the case of deafblindness, the same technologies
that are available for single sensory impairments are
commonly used. However, whether the barriers and facili-
tators that are experienced by persons with deafblindness

are the same as those reported by single-impairment users
is unclear. In addition, devices with a tactile or haptic
interface (eg, braille displays or vibration notifications)
take on additional importance, given that neither vision
nor hearing may be sufficient to enable device use. What
is also unknown is whether the use of multiple devices
for several impairments can combine multiple experi-
ences of stigma (also known as intersectional stigma®),
and if one stigma may carry more weight than another.
There are a few recognisable symbols that are associated
specifically with deafblindness, such as the red-and-white
striped cane,” promoted by the World Federation of the
Deafblind.?’ It is unknown if the visibility of such devices
has a similar stigmatising effect compared with the use
of single sensory impairment technologies. Intersectional
stigma has been studied in other fields, such as mental
health, HIV/AIDS or motor impairments,25 but has so far
not been explored in deafblindness.

PARTICIPATORY ACTION APPROACH TO REMOVING BARRIERS
Participatory action is an approach that empowers stake-
holders to initiate action to address priority topics in
healthcare.” In the case of deafblindness, the lack of
engagement of the community in participatory research
reveals a systemic barrier.” The development and imple-
mentation of innovative technology solutions has been
identified as a priority in deafblindness by stakeholders’;
however, its design frequently does not include device
users,” *! with few exceptions.”® ** This is likely because
research involving this population is possible but can be
challenging.”* * Individuals living with deafblindness
have expressed multiple difficulties when it comes to the
use, maintenance and usability of assistive devices and
many have reported that simply knowing about the exis-
tence of possibly useful deceives can be a barrier,’ with
lack of access to technology impeding independence and
social participation.”® For the devices they do obtain,
maintﬁenance and care has not always been accomplished
easily.

IDENTIFYING BARRIERS USING A CONCEPTUAL FRAMEWORK

When focusing on functionality and usability issues
for people living with deafblindness, a multifaceted
approach might be necessary in order to understand
the contributions of multiple relevant concepts. In reha-
bilitation disciplines, it is common to view functionality
from a bio-psycho-social perspective, consistent with the
perspective of the WHO’s International Classification of
Functioning, Disability and Health (ICF).***! One inter-
pretation of how to understand functionality from this
perspective is that a person should experience balance
between the bodily (including the mind) aspects of a
health condition, the performance of activities during
participation in the everyday life and influential factors
in the person’s environment. The non-use of assistive
devices could contribute to imbalance and might result
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in the experience of disability. Consequently, disability
is always situational and highly determined by context.*
We used the ICF as a model for our research to explore
the question: ‘What is currently known about barriers
and facilitators influencing the (non-)use of assistive
devices recommended for persons with deafblindness?’
Our goal was to provide stakeholders with an overview of
the current state of knowledge on assistive device use and
usability from the perspective of deafblind device users
who had tried such technologies, and to present these
findings within the conceptual framework of the ICF.

METHODS

Following the framework originally outlined by Arksey
and O’Malley,”” the present scoping review followed
their five stages: (1) identifying the research question,
(2) identifying relevant studies, (3) selecting studies,
(4) charting the data and (5) collating, summarising
and reporting the results. The outcomes are presented
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA) Checklist,* which is available in online supple-
mental appendix 1. The protocol was peer reviewed in
the context of a grant funding proposal; however, it was
neither registered nor published.

Patient and public involvement statement

This study did not directly involve patients or the public.
The research question addressed in this study emerged
through consultation with healthcare professionals who
serve persons living with deafblindness’ and it aligns with
the clinical experience of the authors. The sources in the
articles included in this review were specifically chosen
to be reports and data provided by persons living with
deafblindness who use technologies. Dissemination to
the public includes open-access online seminar presenta-
tions hosted by the Centre for Interdisciplinary Research
in Rehabilitation (www.crir.ca).

Identifying the research question

This scoping review was guided by the question ‘What
is currently known about barriers and facilitators influ-
encing the (non-)use of assistive devices recommended
for persons with deafblindness?’. In order to facilitate
the development of the search methodology and specific
search terms, as well as to increase rigour in the search
approach,” the population and the relevant concepts
and context of interest were defined in more detail. With
regard to the population, the focus was on studies that
answer the scoping question from the perspective of
persons living with deafblindness who are users of assis-
tive technology. Specifically, our focus was on use and/
or abandonment rather than on the initial uptake of
technologies. Deafblindness was defined as broadly as
possible, across all diagnoses and levels of severity, as well
as the order and age of onset of the impairments. To
implement this broad approach, the search included a

variety of terminologies (eg, deafblindness, dual sensory
impairment or low vision and hard of hearing), using both
objective as well as subjective definitions.**™*® Barriers
and facilitators were defined as variables that may help
or hinder the use, maintenance, usability or abandon-
ment of any assistive device or technology. We followed
the WHO definition of assistive devices or technologies as
‘those whose primary purpose is to maintain or improve
an individual’s functioning and independence to facili-
tate participation and to enhance overall well-being’.*’
All possible study contexts were included, whether educa-
tional, medical, technological, rehabilitative or otherwise.
This approach allowed for the identification of barrier
and facilitator variables informed by the lived experience
of persons with deafblindness, making the results more
easily generalisable.

Identifying relevant studies

In collaboration with a professional librarian, the following
online databases were included in the search: PubMed;
ProQuest: ERIC; ProQuest Dissertation; ProQuest: Socio-
logical Thesaurus; Web of Science; SciELO (Scientific
Electronic Library Online); BASE (Bielefeld Academic
Search Engine); Pascal & Francis; APA PsycINFO; and
Ebsco for CINAHL. The search was conducted for papers
published up to 9 November 2020, without limitations
on languages or publication dates, using a combination
of key words and medical subject headings (see online
supplemental appendix 2). The search results were
included in the data set if they fell in the overlap of the
search criteria that defined the research question: (1)
deafblindness; (2) assistive technology and (3) barriers/
facilitators. The three concepts were searched individu-
ally and were then combined using the AND operator of
a Boolean search. In addition, a handsearch of the Journal
of Deafblind Studies on Communication (https://jdbsc.rug.
nl/) was conducted because of this journal’s relevance
and the fact that it is not indexed in any searchable data-
base except Google Scholar. No efforts were made to
include grey literature. All identified study citations were
downloaded into Endnote V.X9.2, where duplicates were
identified and removed.

Selecting studies: inclusion and exclusion criteria

Four investigators (WW, SG, MW and EM-T) inde-
pendently conducted a two-step screening process, first
with titles and abstracts, and then with full-text articles,
using the eligibility criteria (see table 1), with KP-F acting
as the arbitrator for disagreements regarding inclusion/
exclusion decisions. Studies that reported group results
for data from persons with deafblindness combined from
persons with other disabilities were excluded if it was not
possible to disentangle the data specific to persons with
deafblindness. Theses and dissertations were excluded,;
however, the team tracked and included peer-reviewed
articles based on these academic works. An overview of
this process can be found in the PRISMA flow chart in
figure 1.
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Table 1
Inclusion criteria

Inclusion and exclusion criteria

Exclusion criteria

Article is peer reviewed. Dissertation, thesis or grey

literature.

Article only contains data
provided by persons working
with persons living with
deafblindness (eg, educators,
health professionals,
administrators, family).

Article contains data from
at least one person living
with deafblindness

Article explores some
type of assistive device or
technology, as defined by
WHO.*

Article reports data that are
combined across different
disabilities, and sources of data
from persons with persons
living with deafblindness
cannot be clearly identified.

Article reports only on assistive
devices that are not directly
related to vision or hearing (eg,
wheel chair).

Article reports information
on the use, maintenance,
usability or abandonment
of any assistive device or
technology designed for
supporting vision or hearing
function.

Charting the data

Through consultation among the authors and in line with
previous scoping reviews conducted by members of our
team,® % it was decided to extract the following vari-
ables and to chart them in the form of an Excel spread
sheet: article title, name of authors, year of publication,
journal citation details, location/country of study, study
design, methodology, participant description, number of
participants, terminology used for deafblindness, assistive

—
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a
i l
-
Records after duplicates removed
(n=79)
= l
€
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0 Records screened Records excluded
(n =79 titles & abstracts) (n=31)
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- |
Full-text articles assessed Full-text articles excluded
Z for eligibili with reasons
= (n=48) (n =10 dissertations,
B n =26 not relevant)
; l
Additional records
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references and hand- > data extraction
search (n=15)
(n=3) l
ki
°
% Studies included in Full-text articles excluded,
& content synthesis with reasons
(n=10) — (n =3 not relevant,
n =2 no deafblind
N participants)
Figure 1 Preferred Reporting ltems for Systematic Reviews

and Meta-Analyses flow chart, demonstrating the study
selection process.
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technologies investigated, facilitators and barriers to
device use, main focus of the article, and comments
on any other information significant to the scoping
review question. The findings from the included papers
concerning facilitators and barriers to device (non-)use
were linked to the component level of the ICF. The ICF is
a well-recognised conceptual framework for functioning,
disability and health that serves the goal of providing
a scientific base for understanding functioning and
health.*' Since its adoption in 2001, the ICF has entered
clinical and scientific arenas and it is commonly used in
developing health policies and guidelines worldwide.
The model is a useful tool when interpreting scientific
data from a functional perspective. Merging, or linking,
components of the ICF pertaining to study objectives or
data is performed by guidelines called ‘linking rules’.”*
When linking to the ICF model, the data can, for example,
be organised into the different ICF components denoted
as body functions or structures (physiological or psycho-
logical functions of body systems and anatomical parts
of the body), activities and participation (the execution
of task or actions by an individual and involvement in
a life situation), environmental factors (physical, social
and attitudinal environment of individuals) and personal
factors (background of an individual’s life and living, not
part of a health condition).*'

RESULTS

Collating, Summarising and reporting the results

Following the guidelines of Arksey and O’Malley,” as
well as those of Levac and colleagues,” we used summary
quantitative techniques as well as qualitative description
for reporting the results.”” The summary of descriptive
information about the included studies is provided in
table 2, with papers sorted chronologically by publica-
tion date. The synthesis of the qualitative information on
barriers and facilitators was conducted in collaboration
with all team members and is presented in figure 2. This
figure was inspired by a report presented by Knudsen et
al* regarding hearing device use, and follows a layout
presented by Lorenzini and Wittich® in a study exploring
variables related to magnification device use. Figure 2
shows four categories of variables identified as barriers
to or facilitators of the use of assistive technologies and
their overlap: personal, environmental, device-related or
intervention-based variables.

Study characteristics

The PRISMA flow chart in figure 1 summarises the details
of the study identification and screening process. Three
studies were added to the 83 identified studies using the
search strategy, based on the results of the hand-search
of the Journal of Deafblind Studies on Communication and a
search of items that emerged from reference lists during
the full-article review. Only 10 studies'” 7 %% were eligible
to be included in the data extraction process. They were
all published in or after 2012, with research teams and
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Table 2

Included studies

Authors and citation  Year Journal title Study country Study design
Emerson and Bishop®® 2012  Journal of Visual USA Mixed methods
Impairment & Blindness
Hersh'” 2013  Technology and Disability Czech Republic, England, Qualitative semistructured
Italy, Spain, Poland, France interviews
Meyer et al®® 2014 International Journal of Australia Quantitative survey
Audiology
Wittich et a/®® 2016 Disability & Rehabilitation: Canada Quantitative controlled
Assistive Technology intervention study
Cantin et al®’ 2019 Journal of Deafblindness Canada Case Study, mixed methods
Studies on
Communication
St-Amour et a/*? 2019 Optometry & Vision Canada Quantitative within-between
Science experimental study
Jaiswal et al*’ 2019  Archives of Physical India/Canada Qualitative semistructured
Medicine & Rehabilitation interviews
Cantin et a/®® 2020  Disability and Canada Case Study, qualitative
Rehabilitation: Assistive
Technology
Jaiswal et a/®* 2020  Frontiers in Education Canada Qualitative semistructured
interviews
Parker et a/*® 2020 Frontiers in Education USA Focus Groups

participants located primarily in high-income countries
(USA, Czech Republic, England, Italy, Spain, Poland,
France, Australia, Canada) and with one study in India.
Sample sizes of recruited persons with deafblindness

Hearing Aid Ownership

Personal

Demographics (age)

Severity of Vision & Hearing Impairment
Order of impairment onset

Advances in Technology

Dexterity Device Size

Cognition

Identity & Confidence Volume Control

Perceived Benefit

Fear Haptic Features

7 Stigma &
Acceptance

Peer Support

4 Device Use Training

y

Professional support

Deafblindness
Device Use

" Communication Speed

High-Speed Internet
Noise Access

Government programs

Glare .
Location

(home/public & urban/rural)

Figure 2 Variables influencing assistive device use,
adoption, uptake, maintenance, usability or abandonment,
from the perspective of persons living with deafblindness.
The variables that emerged during the scoping review were
suitable to fit previously identified categories from studies on
single impairments.

ranged from 1 to 86 (mean=23.7,SD=24.8, median=16),
including two case studies focused on the same partici-
pant.’' ® Severity of the communication challenges varied
from individuals with more severe levels of deafblindness
who relied on tactile communication'” " ' % o persons
with partial acquired deafblindness who communicated
verbally using spoken language.” ® % % The studies
included students,” *® working age adults'’ *7 © % and
older adults.”” ® % ** Research methodologies included
qualitative,'” *7 % % quantitative®® ® ® and mixed-
methods approaches.’’ Deafblindness was defined using
medical model quantitative thresholds based on visual
acuity and pure-tone audiogram measurements,”
self-institutional identifiers'” ¥ * ® or questionnaire
responses.” Two studies® ® made reference to the Nordic
Definition of Deafblindness,66 while one study17 referred
to the European Parliament’ Written declaration on the
rights of deafblind people, describing deafblindness as a
unique disability.67

The technologies and assistive devices studied in the
research projects included aids designed to overcome
limitations caused by single or dual impairments. Tech-
nologies for hearing impairment were the following:
personal amplification system,60 telephone ampliﬁer,60
hearing aids,'7 375964 Technologies for vision impairment
were the following: talking clock or watch,” ** talking
calculator,62 talking scanner,62 white cane,17 5 braille
technology” ® and different types of magnification
devices.”* In addition, mainstream technologies that
could be connected or incorporated to overcome barriers
unique to combined vision and hearing impairment were

Wittich W, et al. BMJ Open 2021;11:€044873. doi:10.1136/bmjopen-2020-044873
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explored: tablet computers,”* videophone technology
together with 22-inch television monitor,” braille display
notetaker connected via Bluetooth to an iPhone,61 % and
global positioning technology linked to a smartphone and
apps.” Aside from the use of braille, only one study made
references to a haptic feature of a device, mentioning the
vibrating functions available with certain smartphones.”

Barriers and facilitators

Figure 2 presents an overview of the variables influencing
the use, usability, maintenance or abandonment of assis-
tive technologies based on data provided by persons
living with deafblindness who use assistive devices. These
variables are organised into four categories: personal,
environmental, device related or intervention related.

Personal category

Among the variables influencing device use that are
mainly intrinsic to the person, older age was associated
with more difficulties using devices.” Physically, this
effect was related to declines in dexterity, as well as with
more severe levels of vison and hearing impairment. The
degree of hearing loss as well as the severity of vision loss
also influenced participants’ confidence in their ability to
manage devices such as hearing aids.” Interestingly, one
study'’ reported that participants expressed the opinion
that the order of onset of their sensory impairments
played a role in their willingness or ability to accept a
device. In cases where one impairment developed after
the other, devices associated with the second impairment
became more difficult to accept or integrate into their
lives. This difficulty was attributed to the associated need
to change their disability identity, moving towards deaf-
blindness as opposed to a single impairment identity.

In the context of personal variables that are linked to the
environment and the people therein, there was a strong
influence of psychosocial variables on device use. A sense
of identity as a deafblind person emerged as important,
with individuals who had succeeded at accepting their
situation being more successful in incorporating tech-
nology into their lives and having more competence
and confidence in their ability to use technology.17 6163
Barriers were often experienced when participants were
dealing with fear while using devices, specifically around
others and when outdoors or in public, with these fears
being related to a general experience of stigmatisation
by others and self—stigma.17 %' Peer and family support
appeared to alleviate some of these difficulties by helping
individuals living with deafblindness to reject stigmatising
stereotypes.'” ® * However, the opposite was also reported
insofar as preconceived ideas by others about the abilities
of a deafblind person could result in negative behaviours
or discouraging attempts to try a potentially useful
device.” One case study”' specifically mentioned that the
speed, richness and fluidity of interacting with a commu-
nication partner in a public setting strongly influenced
the decision about whether or not to use a communica-
tion device as compared with using alternative traditional

techniques (eg, tactile interpretation) that were gener-
ally faster, even though dependent on the presence of an
interpreter.

Environmental category

Successful device use depended on environmental vari-
ables that are often outside the device-user’s control,
including the presence of noise, availability of access
to high-speed internet™ or other conditions at specific
locations (at home vs in public) of the device user.'” For
example, there could be differences between using assis-
tive devices in public versus at home both in terms of
familiarity with the environment, but also in terms of the
context of using the device alone versus in front of others,
with risk of stigma being higher in interactions with
others, especially in public situations. One study specif-
ically commented on how experiences of using assistive
devices differed between rural vs urban environments."”
The study conducted with participants in India high-
lights the effect of the absence of resources; for example,
the acquisition of devices is not possible when they are
either not available to or unobtainable by persons with
deafblindness.”’

Device-related category

Variables that are intrinsic to specific technologies and
that can influence device use included device size,1761 the
ability to control the volume,” or overall device sound
quality, device malfunctions and device cost.”” For
example, participants commented that smaller devices
facilitated travel and use, while the possibility to use
a volume control was reported as a potential advan-
tage for improving speech understanding when using a
hearing aid. Beyond device characteristics, advances in
technology development that improve its capacity were
praised.'” Participants across different studies indicated
that the efficiency and effectiveness of a device in accom-
plishing what it is designed to do (eg, communicate with
someone at reasonable speed) were important to users.”
Not surprisingly, simply having access to”” or owning the
necessary device itself (eg, having access to a hearing aid)
emerged as a contributor to improved ability.”

Intervention-related category

Very few aspects of device provision or the amount or
type of rehabilitative intervention were investigated. One
study explored the benefit of instructions on strategies
for using devices (training) versus the effect of simply
practising device use (repetition), indicating that both
variables had beneficial and apparently independent and
additive effects.® In addition, the option of repeating
recorded information through a device was reported to
be beneficial for hearing.62 Furthermore, access to and
availability of technical support emerged as a variable that
became relevant when problems arose with device use in
the field,’" ® with the need for support in these situations
often being fulfilled by friends or family'” as well as by the
availability of support through government services.”*
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Positive influence, body and mind

Confidence
Emotions (satisfaction, feel empowered, feel
safe)

Motivation

Extraversion

Aspects of daily living

Negative influence, body and mind

( Confidence
Emotions
Hearing functions
Vision functions
Dexterity
Cognition

fear, anxiety, shame)

Laughter

Mediators to daily living

7 Support (family and friends, professionals
[teachers], health professionals 1
(rehabilitators [instructions]) | [
Provision of assistive devices [by |
Organizations/Government] 1

1
1
1

Information

Apps (GPS, easily findable apps in app store,
vibratory functions, apps that support
Braille, sound-based notifiers of

Social life

Independence and self-care

Age

Participation (performance)
Everyday tasks (reading, calculating, reading
the clock, telephone usage, getting
“connected to the world”, hearing aid usage)
Moving around (orientation)
Communication and interactions

Mediators to daily living

Acceptance of self and/or self-stigma Ay
[ Attitudes (family, friends, society [stigma])
__ 1 Device issues (technical problems, lack of volume
| control, design, poor communication [content,
| interaction], maintenance, training, uncomfortable
| [hearing aids], connectivity problems, size and glare
| of screens)
Cost

\ environmental information)
S =

Facilitators to daily living

« Access Vs

Environmental factors Environmental factors

General technical devices (video, cell

Assistive technical devices (amplified
telephone, hearing aids, magnifier,

talking devices) computers, large screens, CCTV:s)

Assistive technical devices (hearing aids, eyeglasses,
phones) cane, magnifiers, tablets, braille, reading machines,
talking devices, homemade communication device)
General technical devices (video phone, internet,

Environmental factors
Assistive technical devices (hearing aids, cane, braille)
General technical devices (cell phones, internet)

Figure 3 Schematic overview of how environmental variables can act as facilitators or barriers on aspects of daily living,
either directly or as mediators, affecting body and mind. The model uses linking rules from the International Classification of
Functioning. CCTV = closed-circuit television; GPS = global positioning system

Variables in overlapping categories

The purpose of figure 2 is to demonstrate that the division
of variables into these four categories is not as clean-cut as
parts of the description here might suggest at first glance.
Several of these variables depend on an intricate interplay
between at least two categories. For example, considering
stigma and stereotyping, it rapidly becomes clear that the
perceptions by the individual using the device are influ-
enced by the device itself and the context of it being used
such as in an environment that involves other people,
especially in public settings. This multifactorial interac-
tion has been explored and described in single-sensory
research on assistive device use’ " 161868 34 appears to
be similarly complex in deafblindness.

An ICF perspective on facilitators and barriers to technology use

The included papers investigated several aspects of
everyday life that were implicated in the use of the
different technologies (see figure 3). These aspects
concerned everyday tasks (eg, reading or telephone
usage), orientation and mobility (eg, independent
travel), communication, social interactions and informa-
tion exchange (eg, telephone usage), independence and
self-care (eg, accessing and paying bills, going to school)
and participation in social activities (eg, accessing enter-
tainment and online events). The different technologies
that were studied related to hearing (eg, hearing aids),
vision (eg, cane or magnifier) or more general technolo-
gies (eg, the internet). The properties and characteristics
of assistive devices themselves could be both facilitators of
and barriers to their use, but sometimes a mediator was
necessary in order for the technology to become a barrier
to or a facilitator of its use. Mediators related to barriers to
technology use could be human-related (non-acceptance
by the individual of his/her own situation, attitudes of
others, stigma by others in society or self-stigmatisation),
technology-related factors (eg, cost or design) or factors

related to societal aspects (eg, accessibility legislation).
Some aspects specifically related to the technology that
hindered its use, including design issues such as the lack
of proper volume control, challenges managing mainte-
nance (eg, changing batteries) and trouble-shooting and
solving technical problems (eg, malfunctions).

The devicerelated variables that were considered
facilitators pertained to both assistive devices and, what
ICF refers to as, general devices (eg, video phones or
the internet). Here, the facilitators had a direct link to
aspects of everyday living, but sometimes a mediator was
required in order for the device to be a facilitator. The
mediators could be human-related (eg, support from
professionals and family) or device-related (eg, volume
control, vibrating feature). Bodily (and mind) aspects of
disability could be positively affected by variables such as
increased confidence, positive emotions and motivation;
however, they could also be negatively affected when the
devices were barriers (eg, when they decreased confi-
dence and increased negative emotions).

DISCUSSION

The purpose of the present study was to summarise what
is known about facilitators and barriers to the use of assis-
tive devices from the perspective of persons living with
deafblindness. The findings were interpreted within the
conceptual framework of the ICF. The evidence that
emerged from the reviewed studies indicates that previ-
ously presented groupings of relevant variables can also
be applied to the perceptions of persons living with deaf-
blindness. These personal, device-related, environmental
and intervention barriers and facilitators have been
described in studies of device use by people with vision
impairment7 % or hearing impairment24 alone. However,
this general pattern of findings must be interpreted
cautiously because almost all devices in the included
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studies were designed for single sensory impairment (eg,
hearing aids, braille display) but used by persons with
deafblindness. Therefore, this agreement in findings for
those with single and dual sensory impairments is not
entirely surprising. The present study of those with deaf-
blindness could be considered as a replication of previous
studies conducted in target groups with single sensory
impairments.

One of the most intriguing findings, however, was the
dearth of research on assistive technologies that used the
sense of touch to meet the needs of persons living with
deafblindness (aside from braille as access to print). Only
one study mentioned the vibration features of smart-
phones as a useful notification feature® insofar as partic-
ipants expressed their desire to include haptic options
to supplement the existing accessibility options of main-
stream devices. The lack of research papers investigating
the use of haptic/tactile assistive technology may reflect
the state of technology developmentand its current imple-
mentation for device users who are deafblind.” There are
likely several reasons for this scarcity of applied haptic/
tactile assistive technology research, including the diffi-
culties in recruiting participants from such a small and
marginalised population, the challenges of conducting
research when communication with participants requires
extensive accessibility adaptations,” and the financial
feasibility of technology development for the special
needs of such a small user group. Nevertheless, current
trends in the disability profile of users of assistive devices
indicate that it is becoming more common for people to
have multiple impairments.” It is likely that this trend
will promote increasing awareness of a growing need
for assistive technology based on universal design’' that
remains usable even in the presence of multiple impair-
ments (including sensory impairments). Therefore, assis-
tive devices that use haptics would not only make these
technologies more accessible for persons with deafblind-
ness, but would likely also increase usability for persons
of all ages who have other disabilities for which the use
of haptics could enable access to and use of devices to
support improved functioning.

When viewing the study components through the lens
of the ICF, several interesting patterns emerged that
provide insights into how assistive technology can tip
the scale to achieve the person/environment balance
for persons living with deafblindness. Environmental
variables can potentially act as barriers (eg, the presence
of noise) or facilitators (eg, free access to high-speed
internet), depending on how they affect activities of daily
living directly, or they may contribute indirectly as medi-
ators. Similarly, body and mind variables have the same
potential to work for or against the individual’s ability to
complete activities independently with the use of tech-
nology. When task performance was improved (when the
device-related factors successfully acted as facilitators to
use), then the resulting positive effects could also affect
the body and mind; in contrast, when performance was
not supported by device use because of device-related

factors, the resulting effects on body and mind could be
negative. Therefore, in order to optimally support the
balance between the abilities of a person with deafblind-
ness and the demands imposed in their environments,
device-related factors must successfully act as facilitators
of device use. Otherwise, a poorly designed or inacces-
sible device can be deleterious, potentially causing frus-
tration, unnecessary dependence and ultimately device
abandonment, even if the individual makes an initial
attempt to use it.

In order to optimise assistive technology outcomes,
rehabilitation interventions using the appropriate assis-
tive technologies can strengthen the individual psycho-
logically, increasing self-efficacy and reducing stigma or
self-stigma. A positive feedback loop could be fostered by
systematically demonstrating the positive effects of device
use first in relative favourable environments and grad-
ually increasing technology usage in more challenging
environments as needed in a broader range of activities
of daily living. Also, by carefully selecting devices that
actually target both hearing and vision simultaneously
(eg, volume controls with large buttons), rehabilitation
professionals could focus on their clients’ goals while
considering both senses rather than only one sense at a
time. Even though the included papers only considered
assistive devices for vision or hearing impairment alone
rather than devices that were specifically designed for
our deafblind target group, a joint focus on both sensory
impairments could result in interventions that are more
successful in achieving the rehabilitative goals of people
living with deafblindness.

Limitations and future directions

As a general limitation in the field of deafblindness, our
synthesis is limited by the small sample sizes of partici-
pants in the included studies; however, the samples do
provide coverage of a large age range and people living
in a number of different countries. Interestingly, many
of the facilitators and barriers were reported across age
groups (younger, working-age and older adults), but it is
still difficult to generalise the findings. A second limita-
tion that is inherent to working with this population is
the individuality and variability in their many defining
characteristics. The included studies report on persons
with partial as well as complete sensory losses, early or late
onset, multiple communication modalities and various
levels of dependency on tactile interfaces. This variability,
in part, explains the type and range of devices that were
investigated. In addition, the total number of studies that
were included in the review was small, with only one from
a low-income or middle-income country and none from
Africa. This paucity of studies is consistent with the early
stage of development and sophistication that assistive
device usability research in deafblindness has reached.
Over the coming decade, the increased prevalence of
deafblindness in older adults, coupled with the rapid
evolution of technological possibilities, will likely foster
much growth in research on the design and the use of
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traditional as well as mainstream assistive technology for
persons with deafblindness. Ideally, the relevance of this
research will be %uided by an integrated knowledge trans-
lation approach,” such that persons living with deafblind-
ness will be part of this evolution and will be included
along the entire spectrum of the research process as
partners in the codesign and evaluation of new assistive
technologies.”

CONCLUSION

Assistive technology is intended to improve quality of life,
participation and independence for persons with disabili-
ties by enhancing the individual’s abilities and minimising
environmental barriers. For persons living with deaf-
blindness, the interactive effects of combined vision and
hearing impairment often impede the usability of assistive
devices. Our synthesis of the existing peerreviewed liter-
ature indicates that device use, maintenance, usability or
abandonment by persons with deafblindness have almost
exclusively been studied for devices that are designed for
unisensory hearing or vision impairment, but not for dual
sensory impairments. The minimal attention on research
with haptic technologies, specifically those designed for
communication, reveals an important gap. This gap may
be resolved by using a multidisciplinary and integrated
knowledge translation approach that increases efforts to
develop and evaluate such devices in partnership with
device users.
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