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ABSTRACT

Purpose: Globally, assistive technology (AT) is used by over 1 billion people, but the prevalence of needs
and access to AT in specific countries or regions is largely unknown. This scoping review summarises the
evidence available on the prevalence of needs, access and coverage of AT in the World Health
Organisation European Region and the barriers and facilitators to its use.
Methods: Relevant publications were identified using a combination of two strategies: 1) a systematic
search for AT publications in five scientific literature databases; and 2) consultations with 76 of the
Region’s AT experts.
Result: The search strategies yielded 103 publications, 62 of them identified by the systematic search.
The included publications were predominantly from six countries, and 18 countries were unrepresented.
Information on AT use for specific functional impairments was present in 57 publications: AT for hearing
impairment in 14 publications; vision in 12; mobility, 12; communication, 11; self-care, 6; and cognition, 2.
AT needs for vision and hearing impairment were more likely to be met (1–87% and 5–90%, respectively)
compared with communication and cognition impairments (10–60% and 58%, respectively). The barriers
and facilitators to AT access described were linked to accessibility, affordability and acceptability.
Conclusion: Data on AT prevalence and coverage are limited in both quantity and quality. Agreed-upon
definitions of functional impairment and assistive product categories and standards for data collection are
needed to facilitate data comparisons and to build a more representative picture of AT needs and coverage.

� IMPLICATIONS FOR REHABILITATION

� Comprehensive and disaggregated data concerning the prevalence of needs and coverage of AT is
needed to enable the development of responsive policies and actions.

� The literature available on the prevalence of needs and coverage of AT in the WHO European Region
is primarily focussed on a small subset of countries and comparisons between studies are limited due
to the use of different data collection strategies.

� Evidence concerning barriers and facilitators to AT access across countries is more consistent and can
be organised across the key themes of accessibility, affordability and acceptability of AT.

� There is a need for consensus among multiple AT actors on standardised definitions for functional
impairment and assistive product categories and standards for data collection to enable a more rep-
resentative picture to be built of AT needs and coverage across the WHO European Region
and globally.
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Introduction

Assistive products (APs), which include physical devices and

digital software or any combination of the two, are essential tools

that supports the health and wellbeing of over 1 billion people

across the world, and enable independence and full participation

in family life and society [1]. Access to APs is only possible

through the “application of organized knowledge, skills, procedures

and policies relevant to [their] provision, use and assessment” –

generally summarised as “assistive technology” (AT) [2]. People

who need APs include older people; people with disabilities; peo-

ple with noncommunicable diseases; people with mental health

conditions, including dementia and autism; and people with grad-

ual functional decline [3]. The COVID-19 pandemic has also dem-

onstrated that AT is an essential health service for infectious as

well as chronic diseases, as some people who have recovered

from COVID-19 experience long-term functional impairments and
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can benefit from AT use [4]. AT is important to allow individuals

to exercise their human rights such as education, employment,

healthcare and transport. In addition, accessible AT is vital to

reducing public health and welfare expenditures at national and

international levels [5–7]. Taking into consideration the increased

education and employment opportunities that AT use provides

individuals along with the reduced costs across their lifetimes, the

return on investment on AT is estimated at 9:1; that is, for every

currency unit invested in AT, 9 currency units are gained [8].

Global estimates are that only 1 in 10 people in need have access

to AT. This level of unmet need is expected to increase as the

number of people with functional limitations is predicted to

increase to 2 billion globally by 2050 [3]. However, the data that

are currently available on AT needs lack the disaggregation neces-

sary to allow the development of responsive local and national

policies and actions [9,10]. The recent review by Danemayer et al.

[11] describes that the indicators used by researchers to measure

the need and coverage of AT are extremely heterogeneous, which

can lead to substantial overestimation and/or underestimation of

need and coverage hindering the ability to develop and imple-

ment effective strategies to increase access to AT.

The World Health Organisation (WHO) European Region, which

stretches from the Atlantic to the Pacific Oceans (Figure 1), is a

vast and diverse territory. Its 53 countries differ greatly with

respect to resource availability, the geopolitical situation, popula-

tion size and socioeconomic factors. The Region has a total popu-

lation of over 900 million people, of whom an estimated 135

million could benefit from access to appropriate AT [12]. The

number of people in need of AT in the Region is expected to

double by 2050, primarily because of the expected ageing of the

population and the subsequent increases in the prevalence of

noncommunicable diseases [12].

Throughout this paper, and in line with previous research by

Boggs et al. [13], we use the term AT coverage to indicate the

proportion of the number of people in need of AT (which we

indicate using the term “total need”) and the number who are

currently able to access AT (which we indicate using the term

“met need”). Lack of AT coverage, which is the number of people

in need of AT but who are unable to access it, is indicated by the

term “unmet need.”

The evidence available on the current level of AT coverage in

the WHO European Region is unclear. In addition, there are meth-

odological differences between studies analysing quantitative

data on AT provision and the proportions of met and unmet AT

needs [14,15], and studies using qualitative methods to explore

the barriers and facilitators affecting the experiences of AT access

for users and providers [16–18]. These differences result in a dis-

connect between studies portraying situations of insufficient AT

coverage, and the empirical evidence investigating the factors

responsible for the shortcomings of AT provision, thus further

complicating the development of effective policies and strategies

to address existing difficulties. There are also significant gaps in

the data available for some countries and for specific functional

impairments and types of APs.

In May 2018, the Seventy-first World Health Assembly adopted

a resolution urging WHO Member States to develop, implement

and strengthen policies and programmes to improve access to AT

[19]. In support of this resolution, the WHO Regional Office for

Europe has launched a series of activities, including this scoping

review, to support countries in strengthening their AT systems.

Figure 1. Map showing the 53 countries in the World Health Organization European Region.
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This scoping review gathers the available evidence on the AT

needs of people in in WHO European Region countries, and its

coverage and use. Additionally, the review summarises the bar-

riers to accessing AT and the facilitators to accessing AT. The sum-

mary of this evidence will allow recommendations to be made for

future research to help AT policy-makers, providers and users.

Methods

A scoping review follows an exploratory yet systematic approach

to synthesising and summarising evidence from the diverse

source material, with the aim to inform policy, practice and future

research [20]. Although a scoping review does not engage in a

formal quality assessment of the evidence gathered, it can help to

identify the strengths and weaknesses of the available literature

[21,22]. This review was designed based on Arksey and O’Malley’s

five-stage framework [21], with consideration of the recommenda-

tions of Levac et al. [23]. The five steps are: defining the research

question; identifying relevant publications; selecting the publica-

tions; charting the data; and organising, summarising and report-

ing the findings [21]. In addition, Arksey and O’Malley [21]

recommend the inclusion of a “consultation exercise” with experts

in the field with the twin goals of increasing the reach of the

scoping review, as experts might be able to recommend add-

itional references missed by the original search, and fostering

awareness and interest amongst practitioners who are most likely

to benefit from the completion of the review. In light of this rec-

ommendation, the current review used this approach in the phase

focussed on identifying relevant publications. Detailed explana-

tions about the methodology employed for the consultation with

experts are provided in the Methods section.

Defining the research question

The aim of the current review was to gather and synthesise the

available evidence on the prevalence of needs for AT and the

coverage of AT in the WHO European Region. The review was

intended to be combined with other WHO Regional Office for

Europe initiatives supporting the development of appropriate

services and policies across governments and other relevant

stakeholders. To fulfil these requirements, we defined the research

question as:

What is the prevalence of need, access and coverage of assist-

ive technology and what are the facilitators and barriers to access

and coverage in the WHO European Region?

Identifying relevant publications

We used a two-step strategy to identify relevant publications.

Firstly, a systematic search of scientific literature databases was

conducted using pre-defined keywords. This search was restricted

to publications written in either English or German, as the two

members of the research team who extracted the data from the

relevant publications are fluent in these two languages. Secondly,

experts from the Region were consulted remotely to identify add-

itional publications, in particular grey literature, and publications

in languages other than English or German.

Systematic search

Search strings were developed for the review. Boolean logic was

used to combine keywords from the concepts of interest, which

were defined based on the scope of the review. The five concepts

of interest were:

1. AT;

2. functional category: vision, hearing, mobility, self-care, cogni-

tion, communication, using the Washington Group Questions

[24] and the WHO International Classification of Functioning,

Disability and Health [25];

3. WHO European Region countries;

4. access and coverage; and

5. barriers and facilitators.

For the AT concept, a series of specific keywords was devel-

oped based on the 50 APs listed in the WHO Priority Assistive

Product List [3]. Five databases were used: CINAHL, Google

Scholar, MEDLINE, PsycINFO and Scopus. An example of the

search string used to search the five databases is provided in

Supplementary Appendix 1.

Expert consultations

Evidence relevant to this review was likely to have been pub-

lished in the “grey” literature that is not catalogued in scientific

literature databases. This evidence takes the form of reports, pol-

icy notes and websites and is presented in English as well as

other languages. We contacted experts from the Region to iden-

tify any other publications that should be included in the review.

These experts included members of the Association for the

Advancement of Assistive Technology, people in the research

teams’ professional networks, people found using targeted

searches and other experts identified through snowballing.

Experts were contacted via email with an explanation of the pur-

pose of the review and a request for them to suggest potential

publications (academic and grey literature publications) to be con-

sidered for inclusion. The experts were given a checklist designed

to support the identification of publications and the extraction of

relevant information. The checklist was developed by the research

team based on the template developed and used to extract rele-

vant information from the academic publications identified

Table 1. Inclusion and exclusion criteria for the publications of the scoping review.

Inclusion criteria Exclusion criteria

Population � People who need assistive technology
Concept � Assistive technology that can be assigned to

one or several of the following six functional
categories (vision, hearing, mobility, cognition,
communication and self-care)

� Assistive technology that falls outside of the
six functional domains defined

� Rehabilitation technologies and other
therapeutic technologies

� Implantable devices
Context � Publications from any location within the WHO

European Region
� Publications in English, German or for which

experts provided a translation
� Publication year 2010 and onwards
� Publication with an accessible abstract

SCOPING REVIEW OF AT IN THE WHO EUROPEAN REGION 3



through the systematic search. The checklist shared with the AT

experts is in Supplementary Appendix 2.

In total, the team contacted 245 AT experts from 46 of the 53

countries in the Region. We were, unfortunately, unable to iden-

tify any experts for Andorra, Belarus, Bosnia and Herzegovina,

Kosovo, Monaco, North Macedonia or San Marino. Of those con-

tacted, 76 replied and a total of 114 checklists were provided

describing potentially relevant publications; an additional 30 pub-

lications were suggested for which no checklist was provided.

Selecting the publications

The inclusion and exclusion criteria for screening and selecting

the publications were developed using the Population, Concept

and Context framework (Table 1) [26]. Author X and Author Y

(removed for anonymization) independently screened a random

sample of 600 publications to iteratively refine the eligibility crite-

ria, which the same authors then used to screen the remaining

publications.

Publications were evaluated using the inclusion and exclusion

criteria (Table 1) in two consecutive steps. Firstly, titles and

abstracts of the identified publications were screened for inclu-

sion. Secondly, the full text was screened. Cohen’s kappa coeffi-

cient was calculated to assess inter-rate reliability and showed

moderate agreement (j¼ 0.518) between Author X and Author Y

(removed for anonymization). Disagreements between the two

authors were solved through consensus meetings. The selection

process was performed according to the PRISMA guidelines

(Figure 2) [27].

Charting the data

Relevant information was extracted from the publications into a

table designed to organise the information for analysis. For

consistency, the table fields matched the checklist provided to

the experts during the publication identification phase. The

extracted data included the year of publication, authors/authoring

organisation, type of publication, study design, participant charac-

teristics and publication language. In addition, data were

extracted on the type of APs investigated, the prevalence, needs

and coverage of AT, and any reported barrier or facilitator to

AT access.

Organising, summarising and reporting the findings

The findings of the scoping review are summarised in the Results

section. Firstly, we provide a summary of the dataset comprising

all the included publications. Secondly, we present findings on

the prevalence of needs, access and coverage of AT organised

according to the six functional domains, i.e., vision, hearing,

mobility, self-care, communication and cognition. Finally, we

describe the reported barriers and facilitators to AT access organ-

ised under the themes of access, affordability and acceptability.

Results

Summary of publications included in the scoping review

A total of 103 publications were included in this scoping review,

62 of which were identified by the systematic search of scientific

literature databases, and 41 identified by the experts. (When a

publication was identified by both the systematic literature review

and an expert, the publication was listed as being identified in

the systematic search.) Supplementary Appendix 3 lists the publi-

cations included in the scoping review.

More than half of the publications included in the review

(54%; 56 publications) described research carried out in one of six

countries in the Region (United Kingdom, 30; Sweden, 7; Ireland,

Records identified from 
databases (n=7,656) 

CINAHL (n=84) 
Google Scholar (n=1,784) 
MEDLINE (n=1,125) 
PsycINFO (n=294) 
Scopus (n=4,369) 

Records removed before 
screening: 

Duplicate records removed 
(n=541) 
Records removed for other 
reasons (n=0)  

Records screened (n=7,115) Records excluded (n=6,821) 

Reports sought for retrieval 
(n=294) Reports not retrieved (n = 18) 

Reports assessed for eligibility 
(n=276) 

Reports excluded: (n=214) 
No information on access to assistive 
technology (n=136) 
Duplicate not identified earlier (n=26) 
Not WHO European Region (n=18) 
Does not meet definition of assistive 
technology, e.g., surgically implanted 
devices (n=12) 
Conference proceedings or student 
thesis (n=10) 
Review – in this case, reference list 
was screened (n=9) 
Published before 2010 (n=3) 

Records identified by experts 
(n=143) 

Reports assessed for eligibility 
(n=133) 

Reports excluded: (n=92) 
Duplicate of report identified via 
database (n=32) 
Checklist completed by the 
expert is incomplete (n=28)  
No information on access to AT 
(n=31) 
Published before 2010 (n=1) 

Studies included in review 
(n=103) 
Reports of included studies 
(n=103) 
(62 from database and 41 from 
experts) 

Identification of studies via databases Identification of studies via other methods 
Id

e
n

ti
fi

c
a
ti

o
n
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Reports sought for retrieval 
(n=143) Reports not retrieved (n=10)

Figure 2. Flow chart depicting the number of publications identified, screened, assessed for eligibility and included at each stage of the selection process, according
to the PRISMA guidelines [22].

4 S. MISHRA ET AL.



6; Netherlands, 5; Germany, 4; and Cyprus, 4). Eighteen of the 53

European Region countries (34%) were not represented in any of

the publications. Eighty-two publications were published in

English, and 21 were published in another language (including

Armenian, Azerbaijani, Dutch, Estonian, French, German, Greek,

Portuguese, Romanian, and Swedish). The publications included in

the review had been published as journal articles (61), nongovern-

mental reports (29), governmental reports (10) and conference

proceedings (3).

The studies reported in the publications had a large range of

sample sizes: 28 publications reported data from national surveys

or nationally representative samples and 48 publications reported

on studies with samples of fewer than 200 individuals. The study

designs used were quantitative studies (41), qualitative studies

(24), mixed-method studies (21), reviews (9) and case studies (2).

Six of the included publications did not specifically report primary

research but presented government policy or frameworks for

strengthening AT systems.

Prevalence of needs and coverage of AT

Only 45 publications reported on the prevalence of needs or

coverage of AT. Thirty-seven publications reported on the preva-

lence of needs for AT, 30 on the prevalence of AT coverage and

17 on the prevalence of unmet needs for AT. Some publications

focussed on data for one specific AP, some focussed on several

APs for one specific functional domain and others on multiple

APs used for several functional domains. The number of publica-

tions providing data on the prevalence of needs and coverage of

AT across the six functional domains can be summarised as fol-

lows: hearing (14), vision (12), mobility (12), communication (11),

self-care (6) and cognition (2). Publications on AT use for multiple

functional domains were counted once for each relevant domain

described. Supplementary Appendix 4 summarises the information

from the publications analysed in relation to each func-

tional domain.

Hearing

The 14 publications providing information on hearing-related AT

needs and coverage included data from 13 countries (Armenia

[28], Czechia [29], Denmark [28,29], France [30], Germany [31,32],

Ireland [33], Russia [32], Spain [28], Sweden [34–36], Tajikistan

[37], Ukraine [28], United Kingdom [38–40] and Uzbekistan [41]).

Six publications focussed on older adults, three on adults, two on

all age groups, and three did not specify participant age. Sample

sizes ranged from 184 [30] to 132,028 participants [30]. All publi-

cations reported on needs for hearing AT, and 12 of the 14 had

information on coverage or unmet needs for hearing AT.

Hearing aids were the focus of 12 publications, with only two

publications including other types of hearing APs [33,40]. The

prevalence of hearing difficulties ranged from 10.5% [40] to 60.8%

[34] for all 12 publications and between 10.6% [30] and 42.0%

[29] in the publications featuring nationally representative sam-

ples. The prevalence of met needs for hearing aids ranged from

1.2% [41] to 87.0% [36].

Vision

The 12 publications on vision-related AT needs, and access to

vision-related AT and coverage had data from 12 countries

(Armenia [28], Czechia [29], Denmark [28,29], France [29],

Germany [42], Ireland [33], Spain [28], Sweden [29], Tajikistan [29],

Ukraine [28], United Kingdom [43–48] and Uzbekistan [41]). Four

publications focussed on children and adolescents, three

publications focussed on older adults, one on young adults, one

on all age groups, and two publications did not specify partici-

pant age. Sample sizes ranged from 37 [46] to 499,375 partici-

pants [43]. All publications reported data on needs for vision AT,

and eight provided information about coverage or unmet needs

for vision AT.

Spectacles or contact lenses were the focus of nine publica-

tions, with only two publications including other types of APs

[28,33]. The prevalence of visual difficulties ranged from 5.0% [41]

to 50.0% [48], and the prevalence of met needs for spectacles

and contact lenses ranged from 29.0% [41] to 74.4% [46] in chil-

dren and/or adolescents and, overall, from 59.1% [44] to 90.0%

[43]. The reported prevalence of unmet needs for spectacles and

contact lenses was between 20.0% [37] and 25.2% [45].

Mobility

The 12 publications on mobility-related AT needs and coverage

included data from 13 countries (Armenia [28], Denmark [28],

Germany [49,50], Ireland [33], Netherlands [51], Republic of

Moldova [52], Spain [28], Switzerland [53,54], Tajikistan [37],

Turkmenistan [55], Ukraine [28], United Kingdom [56] and

Uzbekistan [41]). Three publications focussed on adults, four

focussed on all age groups, and five did not specify participant

age. Sample sizes ranged from 105 [56] to 14,518 participants

[33]. Seven publications reported data on needs for mobility AT,

and then provided information about coverage or unmet needs

for mobility AT.

The APs described were wheelchairs, lower-limb prostheses,

orthoses, canes, crutches, home adaptations, stair lifts, walkers,

braces and ramps. The prevalence of needs for mobility AT varied

depending on the type of AP and the characteristics of the study

population and ranged from 3.75% across all mobility APs, in a

nationally representative sample of 14,518 people [33], to 68.3%

of 492 people with spinal cord injury requiring manual wheel-

chairs [53]. The reported coverage for mobility AT ranged from

64.3% [49] to 80% [52], with large variations depending on the

type of AP and the characteristics of the sample.

Self-care

The six publications on self-care-related AT needs and coverage

had data from six countries (Netherlands [51], Sweden [57],

Switzerland [54], Tajikistan [35], United Kingdom [58] and

Uzbekistan [41]). One publication focussed on older adults, three

on adults, one on all age groups, and one publication did not

specify participant age. Sample sizes ranged from 200 [37] to 511

participants [58]. Three publications reported data on needs for

self-care AT, and all six provided information about coverage or

unmet needs for self-care AT.

The APs discussed included a shower and bath chairs, hand-

rails, pressure-relief cushions, incontinence products and home

adaptations, such as accessible showers. The prevalence of people

in need of self-care-AT ranged from 10.9% overall [41], to 21% for

incontinence products [37], and 66% for bathroom adaptations

[51]. The range of AT coverage varied greatly depending on the

type of self-care AP from 10% [57] to 94% [51] for bathroom

adaptations compared with 2.1% to 6.4% for incontinence prod-

ucts [41]. The reported unmet needs ranged from 2% for bath-

room adaptations [57] to 19.2% across all types of self-care

AP [58].

Communication

The 11 publications on communication-related AT needs and

coverage included data from seven countries (Germany [49], Italy

SCOPING REVIEW OF AT IN THE WHO EUROPEAN REGION 5



[59], Ireland [33], Netherlands [60], Sweden [57], United Kingdom

[61–65] and Uzbekistan [41]). Three publications focussed on ser-

vice providers or healthcare professionals, one on older adults,

one on children, two on all age groups, and four publications did

not specify participant age. Sample sizes ranged from 73 [59] to

14,518 participants [33]. Nine publications reported data on needs

for communication AT, and eight provided information about

coverage or unmet needs for communication AT.

Four publications focussed on alternative and augmentative

communication including speech-generating devices, and the

other publications covered multiple types of communication APs.

The reported prevalence of needs for communication aids ranged

from 0.02% [64] to 10.5% of the general population [41]. The

prevalence of access to communication AT across the general

population was reported at between 0.014% [63] and 0.08% for

all AP types [64]. But among people with specific needs, access

rates ranged from 10% for nonpowered communication devices

[62] to 60% for various types of communication aids [49]. Finally,

the prevalence of unmet needs for communication aids was

reported at between 1.9% [41] and 74.2% depending on the spe-

cific type of AP [33].

Cognition

The two publications on cognition-related AT needs and coverage

included data from Ireland [33] and the United Kingdom [66].

Both publications focussed on all age groups. Sample sizes

ranged from 111 [66] to 14,518 participants [33]. Both publica-

tions focussed on multiple types of cognition APs and gave infor-

mation on AT coverage and unmet need. One of the publications

provided information on the prevalence of needs. The prevalence

of memory and concentration difficulties was estimated at 2.3%

and intellectual disabilities at 1.5% [33]. One publication reported

AP coverage of 57.6% and unmet needs of 39.6% [66], and the

other reported unmet AP needs ranging from 36.2% to 49.0%

depending on the type of AP [33].

Barriers and facilitators to at coverage

In total, 77 publications discussed barriers to AT access and 42

publications presented facilitators that could strengthen AT sys-

tems and support increased coverage. As the barriers and facilita-

tors to AT coverage reported in the different countries in the

Region mostly overlapped, evidence was pooled across countries

and organised into three themes: access, affordability and accept-

ability (Table 2).

Access

The barriers and facilitators to AT coverage were often of a sys-

temic nature. For example, lack of knowledge and awareness of

AT among health and social care staff was identified as a key bar-

rier to AT access [15,32,35,52,63,67–80]. Furthermore, the lack of

specific training for health and social care staff and lack of evi-

dence on the positive outcomes of AT on the individual and soci-

ety contributed to AT not being recommended early [69].

Inadequate assessment procedures and high levels of staff

turnover, preventing the creation of a progressive and mutual

understanding between potential and current AT users and health

and social care staff, were also mentioned as barriers to access to

high-quality AT services [68,81]. In contrast, the provision of

adequate training for health and social care staff and the creation

of proactive and collaborative relationships between users and

health and social care professionals were described as important

facilitators [32,55,63,70,75,81].

The high level of fragmentation of AT systems and complex

procurement processes were also mentioned as major barriers to

AT access [15,32,48,70,71,74,80–83]. Users felt that they lacked the

knowledge required to navigate AT provision systems

[57,71,76,84,85]. Procurement processes were described as too

long and were affected by lack of funding, limiting AT availability,

especially for uncommon and specialised APs

[15,32,63,68,75,86–88]. However, increased coordination between

services and the option of offering a single point-of-access for

multiple APs and their related services were mentioned as facilita-

tors to AT access, especially when services were provided close to

an individual’s home or workplace; for example, through home

visits or an easy-to-access primary care setting

[15,32,46,56,68,70,89,90].

With respect to the barriers and facilitators of AT use from the

perspective of users, major barriers included limited availability of

information about APs, lack of training and lack of follow-up serv-

ices for the APs currently being used

[15,57,63,69–71,73,76,85,89,90]. In contrast, increased awareness

and the provision of relevant information to users were described

as essential facilitators of increasing AT coverage

[15,55,57,67,68,70,72,83]. Support and information were delivered

effectively via several channels, including online resources, peer-

support groups and community-based initiatives [15,70,78,89].

Table 2. Summary of barriers and facilitators identified from included publications organised across the three themes of access, affordability and
acceptability.

Theme Barriers Facilitators

Access � AT providers lack of knowledge
� Scarce evidence of positive outcomes of AT
� Inadequate assessment procedures
� High turnout of AT staff
� Fragmented and bureaucratic systems
� Lack of information about AT for users
� Procurement difficulties
� Lack of standards and guidelines for AT

� Appropriate training for AT providers
� Coordination between AT services
� Single point-of-access for AT services
� Availability of relevant information for users
� Formulation of national/international standards

and procurement guidelines for AT

Affordability � High financial cost of AT
� Inability to expense AT through private

insurance or public welfare
� Maintenance and repair cost for AP

� Decreased financial cost of AT
� Large scale government

procurement processes
� Long-term loaning schemes
� Support and provision of AT from

nongovernmental organisations
Acceptability � Fear of stigmatisation

� Inappropriate design and fit of AP
� Previous negative AP experiences
� Lack of interest and awareness of AT benefits

� Ability to trial different APs
� Positive portrayal of AP users
� Access to psychological and advocacy support

for users
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The lack of national and international standards for AT pro-

curement and recommendation was raised as a major barrier to

AT access, with a lack of relevant policies and dedicated govern-

ment bodies overseeing AT seen as contributing factors

[15,69,72,80,85,86,91,92]. The formulation of appropriate guide-

lines for recommending AT and the development and implemen-

tation of dedicated policies were both seen as key elements in

improving AT coverage in the WHO European

Region [15,18,86,89].

Affordability

The high financial cost for the individual was reported as one of

the most important barriers to AT access, especially when com-

bined with the lack of available funding for AT

[15,18,30,32,35,46,56,72,84,85,93–95]. The high costs of AT mean

that users have limited choices of APs and must rely on APs that

may not adequately meet their needs [30,89,96]. Users found that

many APs were not funded, either partially or in full, by national

health systems or private insurance schemes, leading to increased

personal financial costs for users and further constraining their

options [32,77,81,97]. Even relatively low-cost APs, such as specta-

cles, were unaffordable for some users who had to pay for them

out of pocket [30,37,54,98].

Affordability concerns were mentioned in relation to the APs

themselves, and in connection to repair and maintenance, trans-

port and shipping, specific modifications and/or rental expenses

[30,55,88,92]. Reducing the personal cost of AT was described as

key to improving affordability [57,69,87,89]. Centralised procure-

ment systems and government-run long-term loaning schemes of

APs could reduce the personal cost of AT [15,89]. Loan schemes

are considered to be more cost-effective than other options, as

these enable refurbishment and repair of existing APs which helps

to control expenses for both providers and users [70,99].

Financial support from governments, in the form of complete

or partial subsidies, was the most favourable option to ensure

that individuals could access the AT they need [18,63,99].

However, financial assistance, or outright provision, from nongo-

vernment organisations and private donors was often described

as an essential facilitator of AT coverage in current systems

[52,55,61,70,77,99].

Acceptability

Fear of stigmatisation due to AP use was reported as a key barrier

to AT acceptability [15,35,46,55,96,100–102]. Claesen and Pryce

highlighted how this could be a concern when the AP in question

was perceived to be drawing attention to an otherwise invisible

functional limitation [100]. In addition, previous negative experi-

ences with AT, either directly or indirectly through family mem-

bers or friends, could limit willingness to adopt new APs, even if

these were of a different nature from the one previously trialled

or witnessed [30,37,102,103].

Low levels of acceptability were also reported for APs that

users perceived as inappropriate because they caused discomfort

or pain when used, were difficult to use, were badly fitted or had

unattractive designs [32,37,46,55,94,104]. Some potential AP users,

especially individuals with hearing impairments, were not inter-

ested in adopting APs as they did not feel their impairment was

sufficiently severe, had limited interest in improving their condi-

tion or perceived AT use as something that was forced upon

them by family members rather than being a personal

choice [76,100–102].

Allowing users to trial different APs was suggested as effective

in enabling people to find products that matched their needs

while allowing them to independently evaluate the benefits they

might derive from AP use and thereby increase the acceptability

of the AP in question [30,63,80,105]. Furthermore, increasing

awareness and promoting more positive images of functional limi-

tations and AP users were mentioned as key strategies to improve

acceptability [57,76,100–102]. Increased positive awareness was

seen as essential not only among users but also within their fami-

lies and social circles [76,94]. Finally, providing better psycho-

logical and advocacy support was considered a key facilitator to

increasing the acceptability of AT, improving the ability to access

AT and benefitting individual wellbeing overall [76,103,106].

Discussion

At needs, access and coverage: the available evidence

The scoping review identified publications reporting evidence on

AT needs, access to AT and AT coverage, and included evidence

on the barriers to and facilitators of AT coverage in the WHO

European Region. Over 7,000 publications were screened, of

which 103 were included in this review, making an average of

fewer than ten publications released for every year included in

our research (2010–2020).

These 103 publications included evidence from only 39 of the

53 (54, when including Kosovo) countries in the WHO European

Region, and there was a disproportionate representation of evi-

dence from six countries, all of which the World Bank classified as

high-income countries for the fiscal year 2020–2021 [107]. For

seven of these 15 countries that were unrepresented in the publi-

cations (Andorra, Belarus, Bosnia and Herzegovina, Kosovo,

Monaco, North Macedonia and San Marino), we were unable to

contact any AT expert who could help source existing publica-

tions in languages other than English, which could be due to the

limitation of the network of connections available to the research

team. Experts from Belgium, Czechia, Israel, and Luxemburg were

contacted by the research team but provided no response to the

enquiry. AT experts in Iceland, Malta, Lithuania, and Slovakia for-

warded a number of resources that were subsequently discarded

as they did not fit the inclusion criteria of the review. This high-

lights how the lack of evidence highlighted by the review in a sig-

nificant number or countries was due to a number of different

reasons ranging from difficulties in locating and reaching experts

and the limited availability of publications containing information

pertinent to the specific research question addressed by

this study.

It is also important to note that, certain types of APs were

reported on more frequently than others. For example, for publi-

cations with data on the prevalence of needs and coverage of

ATs for hearing and vision impairments, most publications were

concerned exclusively with hearing aids and spectacles,

respectively.

The publications in the review reporting on AT needs and

coverage used different methods for assessing the need for AT,

employed different sampling techniques to select participants,

included individuals with various levels of severity of functional

impairment and focussed on different subsets of APs, even when

looking at the same functional domain. These differences make it

very difficult to compare studies and reduce our ability to paint a

comprehensive picture of AP needs and coverage. Most studies

included featured relatively small participant samples which

tended not to be representative of the general population they

were drawn from; this also hinders the generalisability of findings.

Data on the barriers and facilitators of AT coverage were more

comprehensive and showed similarities across countries. However,
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the extent to which each of these barriers and facilitators might

affect an individual is highly dependent on the context of individ-

ual countries in the Region.

Recommendations for research and practice

This scoping review shows that more evidence is needed to

assess the status of AT provision and coverage across the WHO

European Region. This is particularly true in some countries. This

evidence is necessary to enable the continued assessment of pro-

gress toward the global AT goals established by the 2018 reso-

lution on increasing access to AT that the Seventy-first World

Health Assembly adopted [19].

Baseline data should be collected on the current needs for AT

in the general population and the corresponding level of AT

coverage among people with functional limitations in all coun-

tries, including the lower-resourced ones. The rapid Assistive

Technology Assessment (rATA) tool, an interviewer-administered

tool developed by WHO, can be used to collect such estimates

[108]. A broader assessment of national AT systems can be

achieved using WHO’s Assistive Technology Capacity Assessment

(ATA-C) tool [109]. These data will provide an updated under-

standing of AT needs, supply and demand which could form the

basis of appropriate action plan to strengthen AT systems.

To better capture the AT needs across the WHO European

Region, the evidence available indicates a need to establish com-

prehensive and consistent guidelines for the data collection on

the measurement of AT needs and coverage to produce datasets

and evidence that can easily be aggregated and compared

[110–112]. Globally available tools designed through international

consultative processes, such as the rATA and the ATA-C, could sig-

nificantly help in this effort, and further guidance is needed to

support the collection and sharing of data across countries. Data

should also be collected in nationally representative samples and

include information enabling disaggregation across functional

impairment categories and different types of APs to portray

national AT systems in an accurate and detailed manner.

Combining evidence from population-based surveys with prag-

matic assessments of the national resources available can support

the interactive development of policies, measures and initiatives

to effectively strengthen AT systems [10,113,114].

The creation of more comprehensive and consistent datasets

on the prevalence of AT needs and coverage would allow larger

comparative studies, reviews and meta-analyses to be undertaken.

These systematic investigations could help identify the scope for

collective actions across the whole Region, develop blueprints for

effective AT systems that could be adapted to different contexts

and, over time, build evidence to showcase the impact of appro-

priate AT on the individual and society, supporting the case for

further investment.

Finally, the evidence that this scoping review has synthesised

suggests that countries should investigate the existing barriers and

facilitators to AT coverage within their territories. These barriers

could be mapped using the individual elements of the 5 P frame-

work for AT (people, personnel, policy, products and provision)

[115] to help establish country-specific maps of responsibilities and

establish cross-disciplinary multi-stakeholder collaborations to

address existing barriers and improve AT coverage [116].

Strengths and limitations of the review

This scoping review summarised the current evidence, including

its nature and range, identified the gaps in evidence, highlighted

areas of interest for future research and suggested collaborative

approaches to increase the value of future evidence. The scoping

review aimed to capture and analyse all relevant publications

with evidence on the prevalence of needs and access to AT in the

WHO European Region. Given the breadth of the research ques-

tion, it is possible that some relevant publications were missed

despite the two-pronged publication identification strategy of sci-

entific literature searches and expert consultations. Expanding the

number of keywords used, increasing the number of databases

searched and contacting a wider group of experts are valid strat-

egies that could identify other relevant publications. Two of the

authors carried out the publication screening and data extraction,

which could have introduced some selection bias. However, the

screening procedure was well documented and the procedures

used are common in many scoping and systematic reviews.

The scope of the review was limited to the analysis of evi-

dence published in academic or grey literature, which presented

data on AT needs, coverage and unmet need. Seeking to gain dir-

ect access to primary datasets sources such as the member states’

Department of Statistics, Ministry of Health, or Ministry of Labour

was beyond the scope of this study. The assumption was that evi-

dence available on government portals would have been identi-

fied through the recommendations from in-country experts.

However, relevant sources of information might still have been

missed in some countries, in particular where we were unable to

obtain support from any local AT experts.

Finally, new evidence, including the use of telehealth and

other technology-mediated processes for AT provision, could

emerge in response to the COVID-19 pandemic, other health

emergencies, climate change and other imperatives for change

and innovation [117–119]. Therefore, it would be relevant to

reproduce this scoping review in the future.

Conclusion

To meet the goal of universal access to appropriate AT, the AT

systems of the 53 countries in the WHO European Region must

be able to meet the needs of the 135 million people with func-

tional limitations currently living in the Region. This scoping

review was conducted to summarise the evidence on AT needs

and coverage across multiple countries, specific functional limita-

tions, and individual APs, including an analysis of barriers and

facilitators that affect people’s ability to access the AT they need,

to assess the strengths and weaknesses of current AT systems

and to develop appropriate strategies to increase their effective-

ness and reach.

Results show that the available evidence on the prevalence of

AT needs and coverage came largely from a small subgroup of

countries, with only a few studies leveraging datasets from

nationally representative samples. Rates of met AT needs were

generally higher for sensory impairments, such as hearing and

vision (between 1.2–87% and 5–90%, respectively), compared

with communication and cognitive impairments (10–60% and

57.6%, respectively). However, prevalence data varied greatly

across functional impairment categories and age groups, and for

different types of APs, mainly due to the different data collection

strategies across studies.

Finally, the publications presenting barriers and facilitators to

AT coverage were more comprehensive and these publications

consistently had similar results regardless of the specific country

setting. The three key elements significantly affecting the capacity

of AT systems to deliver appropriate services to potential users

were the relative accessibility of the systems themselves, their
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financial affordability for users and the acceptability of differ-

ent APs.
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