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Abstract: Background: Due to the increasing ageing population worldwide, humanity is facing global
demographic challenges. For many people, their later years are often lived with changed functioning
and the need for support in daily living activities. Assistive technology and welfare technology
(AT/WT) constitute a partial solution to the demographic challenges. Objectives: The purpose of
this literature review is to identify the policy features, such as decision models and guidance for the
provision of AT/WT as reported in the current scientific literature. Methods: A literature review with
a deductive approach using the structure of the Global Cooperation on Assistive Technology (GATE)
model was conducted. The data were searched from the databases: PubMed, Cinahl Plus, and the
Web of Science, resulting in nine included articles. Results: The findings are presented according to the
structure of the eight domains from the GATE model— policy, assessment, procurement, technology,
environment, usability, sustainability and rights— which are further grouped into categories exploring
the variations in every domain. Conclusion: The review reveals a nascent and growing interest in the
area; however, evidence-based decision models and other guidance on AT/WT are lacking. Recent
scholarships and policy reforms can form the basis of stronger guidance to organise complex AT/WT
systems, but further and future research is needed.

Keywords: assistive technology; welfare technology; telemedicine; telehealth; decision
making/decision-making process; health policy; policy making

1. Introduction

As the ageing population grows, the demographic changes will increase the need for healthcare
services; however, the number of people who should provide and finance these services is
decreasing [1–3]. Health technology, such as assistive technology (AT) and welfare technology (WT),
has been launched as an important measure to meet some of these challenges [2,4]. The resources that
will cover healthcare and technology expenses are scarce, and the decision makers have a challenging
task. Despite the high level of awareness of the economy in healthcare, decisions often have to be
made quickly, taking other factors into account, thus limiting the use of economics [5]. Health policies
concerning the AT/WT provision systems pose a complex challenge, and the process in the AT/WT
field needs to be evidence-based, transparent and flexible, since no single solution exists.

1.1. Assistive and Welfare Technology

The AT field has experienced many changes and considerable growth, and the technology
development has accelerated for people with disabilities, chronic illnesses and changing needs due
to ageing. The term, AT, embraces universally designed, as well as everyday and mainstream
products, remote technologies, monitoring and sensing devices, and a variety of information and
telecommunication technologies [1]. Due to these technologies being designed for people with diverse
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functioning abilities, a multitude of low- and high-technology devices are available [3]. The use of AT
is suggested to help people and treat different chronic diseases (that arise from the ageing society) [6]
with the use of sensors, GPS alarms and reminders [2,4,7]. Definitions of AT and WT vary and continue
to evolve. The World Health Organization’s (WHO) definition of AT was extended in 2016, qualifying
that AT “promotes well-being” and supports “persons with disabilities to live healthy, productive,
independent and dignified lives (and) participate in education, the labour market and social life.”
AT can reduce the need for formal health and support services, long-term care and the burden of
caregivers. Without AT, people with disabilities, older people and others, risk exclusion, isolation and
poverty. The burden of morbidity and disability increases [8].

In the Scandinavian context, WT is a well-known concept; however, it is complex, and evolved
from merely an application to include applications, administration services and systems [9]. According
to the Swedish Agency for Participation’s (2019) definition, “Welfare technology is a digital technology
with the purpose to maintain or increase security, activity, participation or independence for a person
with or elevated risk for a disability.” The definition of WT includes both technology devices and
intelligent systems. To encompass the demographic changes worldwide, this area has expanded, and
WT has been launched in the Scandinavian context as a solution to several problems [2,4,10].

1.2. Health Policy and Guidance

The rapid development of the technology and the changes in society with scarce resources are
challenging to decision makers and the provision of AT/WT. Health policy is a general statement of
understanding and guiding decision making that results from a deletion among relevant partners
on the issues according to the WHO Health Systems Strengthening Glossary. Health policy includes
a set of decisions or commitments to pursue courses of action aimed at achieving defined goals for
improving health and stating the values underpinning these decisions [11]. AT/WT and related fields
have been neglected in health policies, and a modest literature base guides policy reforms at this time
of dynamic growth in the AT sector [12]. There is evidence of how specific products support people at
the biological level; the challenge is to understand what works at the system and the policy levels,
where there is a clear paucity of literature [1,13].

1.3. Rationale

To the best of our knowledge, few studies have been conducted in the field of health policies, such
as guidance for the provision of AT/WT. Under a welfare system with tax-funded AT/WT, reliable
and evidence-based processes and models are required to support the decisions. We strive to obtain
a deeper understanding of the processes in determining, providing and implementing AT/WT by
reviewing the scientific literature in this important yet neglected field. Our study aims to identify the
policy features, such as decision models and guidance for the provision of AT/WT, as reported in the
current scientific literature.

The Global Cooperation on Assistive Technology (GATE) model proposed by Khasnabis et al. [14]
is used in this study as a lens to grasp the area. The GATE model was recognised by the WHO after
a meeting to increase access to high-quality, affordable AT in order to fulfil the obligations of the
Convention on the Rights of Persons with Disabilities (CRPD) [15]. The GATE model introduced by
Khasnabis et al. [14] is a modification of the original one and consists of eight key questions or domains:
policy, assessment, procurement, technology, environment, usability, sustainability and rights.

2. Method

A qualitative deductive approach [16] was used by applying the GATE model [14] to understand
and describe health policies and guidance for the provision of AT/WT. A literature search was conducted
between February 2017 and April 2018 in the Cinahl plus, PubMed and Web of Science databases,
including articles published between 2000 and 2018. To identify relevant studies, the search terms
were assistive technology/devices, welfare technology, information and communication technology
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(ICT), telemedicine, telehealth, decision making/decision-making process, health policy/policies, policy
making and ageing. Database searches were repeated until no new articles and inclusion criteria
were found. This resulted in 2123 hits (Figure 1). Duplicates were removed, and abstracts were then
reviewed by the authors; those identified as relevant to the review were selected for retrieval and
review of their full texts. The inclusion criteria were as follows:

(1) Written in English
(2) Published between 2000 and April 2018
(3) Peer reviewed and
(4) Including different decisions/models/theories/guidance/policies regarding
(5) Health technology, assistive technology/devices and/or welfare technology, telehealth or ICT.
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Figure 1. Flowchart of the inclusion and exclusion process.

Only studies on the decision-making processes and/or health policy at a societal level were
included, not those focused on decisions at the individual AT/WT user level. The search was limited to
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the most recent developments in this field. The exclusion criteria were reviews, mathematical models
or patient involvement, duplicates, technological features and mathematic cost analysis. A manual
search of the reference lists of the included articles was also conducted. In total, nine articles were
included in the review (see Appendix A). Literature reviews sometimes employ quality evaluation
methods to assess the strength of evidence of the outcomes reported by the included papers. However,
in this review, we did not focus on the reported study outcomes but on the process, the models or the
guidance. Hence, we did not conduct a separate quality evaluation but strived to achieve a high quality
of the included studies by means of the rigorous eligibility criteria and search strategies outlined above.

The included articles vary in their types, designs and methods, including published conference
proceedings, position papers, workshops, questionnaires, interviews and different theory applications.

Study Selection and Qualitative Analysis

To retrieve the relevant data from each article matching the inclusion criteria, a template was
developed to guide the extraction process (Table 1). The template depicted the included article’s
content, referring to the GATE model [14] including the eight domains (policy, assessment, procurement,
technology, environment, usability, sustainability and rights).

Table 1. Template of each included article’s content, referring to Khasnabis et al. [14].

Domains According
to Khasnabis et al.,

2015:

Kidholm et al.
2012

de
Witte et al.

2018

Layton,
2015

Durocher et al.,
2017

Andrich et al.,
2013

MacLachlan
& Scherer,

2018

MachLachlan et al.
2018

Lersilp et al.
2018

Henschke
2012

Policy X X - - X X X X X
Assessment X X - - X X X X X
Procurement X X - - X X X X X
Technology X - X - X X - X

Environment X X - X X X X X
Usability X X - - X X X X X

Sustainability X X - X X X X X -
Rights X X X X X X X - X

The methodological approach was deductive, and the analysis used a qualitative descriptive
method [16]. In the first step, the text was read by two of the authors (K.B. and C.G.) to obtain an
overall picture of the material, and this was repeated several times. In the second step by using
deductive approach, the data were reduced to their essential content, in accordance with the eight
domains [14]. In the third step, the extracted findings were examined and analysed in relation to their
similarities, differences and variations in the two authors´ categorisations. In the final step, the authors
(K.B. and C.G.) reached a consensus to resolve their variations and classified the contents under the
eight domains [16].

3. Results

The results of the qualitative descriptive analysis are presented using the structure of an initial
short description of each domain [14].

3.1. Policy

The policy domain covers the existence and aspects of a national policy on AT/WT [14]. Seven of
the reviewed articles [12,17–22] have policy content. The overarching and common finding regarding
AT/WT policies is that they constitute a complex area without guidance. Without any national policy,
decision-making processes are long and complicated, which has a negative impact on the provision
of AT/WT [18,21,22]. The consequences of the lack of national AT/WT guidance could include both
inappropriate treatment and time delays. de Witte et al. [18] state that AT/WT guidance could be
the mechanism that would determine who would be entitled to obtain AT/WT. For example, many
countries rely on medical definitions and diagnostic criteria to determine AT/WT eligibility. In contrast,
some authors argue that ethical, social and legal aspects are pinpointed as important factors before
even considering and introducing AT/WT in healthcare [12,17].
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The included articles also highlight that legal rights require equitable access to AT/WT. AT/WT
policies should be well-coordinated with well-functioning infrastructure and accessibility policies for
products, services and environments that are user-friendly and inclusive. MacLachlan and Scherer [19]
remark that AT/WT policies could be explicit from a system perspective, with a wider policy effort
to increase the well-being of the whole population. National AT/WT policies, combined with other
policies across different sectors, highlight the resource implications and funding requirements and
present an integrated population-level approach, based on widely accepted and realistic principles
of equity. Furthermore, policy embraces a lifelong approach, where users’ needs—as they make the
transition across life stages—are met in a seamless (and more cost-effective) manner [19].

Organisational aspects are complex due to different organisations and local systems.
Lersilp et al. [20] classify three main related organisations providing AT/WT: local community
hospitals, district hospitals and sub-district municipalities. These organisations have different local
policies under different provincial health offices, and even if persons with disabilities have legal rights,
there are still limitations due to government budgets. Although there is a related regulation and an
AT/WT provision system, many types of AT/WT products are not used by the patients/clients, and
some are not even received in the patients’ homes [20]. The connection among policy, strategy and
action plans should be flexible at two levels—operationally (functions are performed), as well as locally
and regionally—ensuring effective mechanisms for national policies to successfully work in often quite
different subnational contexts. This means that the same services are delivered in somewhat different
ways and perhaps by different organisations, groups or individuals in different places [20,21].

The findings also emphasise the aspects of the challenges in providing good and structured
AT/WT policies. AT/WT cuts across all sectors and ages, and it is paramount that policy initiatives
recognise and reflect this rather than silo it [21]. A policy must be implemented across all sectors, in
the same way that people live across all sectors. Another challenge is that the policy also needs to
consider the whole lifespan approach to people’s lives and include all AT/WT devices, from walking
sticks to advanced digital devices [21,22].

3.2. Assessment

In a good service delivery system, skilled and competent staff are necessary to assess the needs
of patients and prescribe AT/WT [14]. In this regard, the assessment domain concerns the issue of
sufficient competence in providing care for patients. This domain is included in seven of the reviewed
articles [12,17–19].

Sufficient competence, skills and knowledge in responding to users’ needs, the use of standards
and regulations, the search for available information, and the proficiency to learn from feedback are
crucial. In the reviewed articles, it is concluded that competence could entail both the experience and
the skills necessary to serve the users, elements of education, as well as the possibilities for further
education. Therefore, the provision of AT/WT has to be centred on the individual needs of users, and
qualified practitioners should establish the individual assessment of disorders, including the potential
use of AT/WT. AT/WT providers have to continue these assessments by documenting the explicit
provision of AT/WT [12,17,18,22]. If AT/WT means advanced ICT, there is a need for new specialised
professionals in certain areas (e.g., ICT-based AT/WT) [12].

The findings in the literature also reveal specialised AT/WT centres for quality assurance, improved
provision, security, lending/recycling, efficiency and equality processes. Such centres can provide
services to municipalities, flexible teleservices and similar technological support [17–20,22]. A long-term
process increases the quality of assessment, the provision of products, evaluation and support at
both individual and broader levels [19,22]. The AT/WT assessment centres could address more
complex needs and be places characterised by competence, experience and information exchange
among companies, professionals and users [12,19–22]. Lersilp et al. [20] conclude that there is a need
to improve the AT/WT provision system. Similarly, Henschke [22] pinpoints the importance of all
stakeholders’ participation in the process at all levels to provide AT/WT services.
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3.3. Procurement

The procurement domain relates to opportunities to provide quality and affordable AT/WT [14].
The concept of procurement is mentioned in seven of the reviewed articles [12,17–22].

Efficiency in the system pinpoints the complexity of regulations, procedures, the control of the
system over the process, the mechanisms that are able to control costs and effectiveness, and the
delegation of decision-making power [18]. Effective systems in AT/WT include structured ways to
meet face to face and should be designed to connect developers and users in such a way as to facilitate
innovation based on real user needs captured in the field [17,18]. The importance of user influence
is argued, with a functional technical solution for the users, as something that can be facilitated by
end-user involvement [12,19]. User involvement is multifaceted, including how much the product
costs, the supplement structure aligned with development and innovation, which products are needed,
production costs, and supply and sufficient demand data aligned with product development and
innovation [19]. The user influence and patient perspective on AT/WT research and development
can be organised at three levels: mechanisms to systematically collect individual user feedback (e.g.,
through panels of expert users), user involvement in specific projects, and user involvement in defining
priorities in research and development programmes [12].

The availability of AT/WT and a service delivery system’s accessibility, in a way that no one
is excluded or discriminated from the services, are also important findings. The service delivery
system needs to be coordinated at three levels: first, around the user; second, aligned with the process
undergone by the users and the policies regarding AT/WT; and third, involving the support of users
(e.g., relatives or professional caregivers) [12,18,19]. With sufficient access to the service delivery
system and the provision of AT/WT, the assessment should be based on individual needs, regardless
of gender, age or disability. It should be easy to gain access to the system and start the procedure.
General information is crucial for users to know that AT/WT is available [18,19] and should be offered
and accessible to all potential users. Information centres should be located in relevant places close
to citizens (public places, geographic areas, homes, etc.) to increase availability. MacLachlan and
Scherer [19] state that procurement is about purchasing, and at the national level, this concerns AT/WT
purchases and meeting the needs of the population, whether the products are manufactured in the
country or imported. There is also emphasis on problems associated with the provision of AT/WT,
meaning difficulties related to AT/WT providers, funding, physicians (medical providers), contracts
between medical fund providers and AT/WT suppliers [22]. The other pinpointed problems are limited
choices of AT/WT, delivery procedures and issues in determining AT/WT requirements. The distance
to AT/WT centres is another mentioned problem [22].

3.4. Technology

The technology domain reveals AT/WT’s reliability or sufficient function [14]. Four of the reviewed
articles [12,17,20,21] include the concept of technology and AT/WT. According to Kidholm et al. [17],
the technology could be perceived as a safety concern when considering technical and clinical safety
and reliability for both patients and staff. The technologies used in the AT/WT systems are multifaceted
and include what is needed by the users, which products are updated, as well as supply and demand in
consumer markets [21]. The technology domain includes AT/WT with both low- and high-technology
(hereafter, low-tech and high-tech) functions. Low-tech AT/WT devices include canes, crutches,
walkers, wheelchairs and adaptive tricycles. Lersilp et al. [20] conclude that the most commonly used
AT/WT devices are low-tech, recycled, second-hand (57%) and borrowed ones. Other articles [12,17]
mention technology deployment and a new specialised area—high-tech AT/WT and ICT products.
Development in collaboration with new or specialised professionals is also required in this specific ICT
and AT/WT area [12,17].
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3.5. Environment

This domain covers environmental aspects of AT/WT [14]. The concept of the environment is
included in seven of the reviewed articles [12,17–19]. Environmental support, in this context, refers to
the infrastructure for maintenance and repair, meaning that there has to be an appropriate infrastructure
to support the use of AT/WT for both primary users and the staff in order to ensure that the products
and the services continue to meet the needs of the end users [17,18]. As MacLachlan et al. [21] argue,
the support system must follow the users throughout their lifetime, with the expected concurrent
changed needs. The environment around the provision of AT/WT could be identified as space, which
refers not only to the physical setting but also to the societal infrastructure within it, such as the
government, health policies and institutions, as well as the psychosocial and the cultural contexts [19].
The focus is on the entire context, where both the resources and the challenges in the setting are
included. Physical environments and social spaces are designed for universal access, considering the
need for access of all users [12,19,21,22].

3.6. Usability

The usability domain refers to AT/WT users’ satisfaction and the products’ usefulness and
effectiveness [14]. In six of the included articles, the usability concept is discussed [12,17–21].

The patients’ perspective is also described in the literature and is related to the perception
on the actual technology device/artefact [17,18]. By considering the users’ perspective, the AT/WT
products and solutions can include flexibility and compliance to the requirements of both users and
caregivers [12,19].

With a user involvement approach, the user is a partner in the process. The user is the best judge of
whether a specific technical solution to an operational limitation is functioning. The individual AT/WT
plan should revolve around the life goals that the user wants to achieve. A good process is designed to
empower users to make their own choices, and the users should be assigned an active role throughout
the process [12,18,19,21]. Usability could also be understood as clinical effectiveness from a health
diagnosis perspective; for example, effects on the users’ health, effects on their health-related quality of
life as a behavioural outcome, the usage of health services, satisfaction and acceptance, understanding
information, empowerment and self-efficiency [17]. Users should be involved in all aspects of the
provision of AT/WT and in their own process of using AT/WT in their daily lives [18,20,21]. The lack
of this involvement increases the risk of wrong or ineffective interventions, the abandonment of the
provided AT/WT and the waste of resources. Several researchers conclude that user influence exists at
all levels, as a legal protection of users’ rights, the involvement of users at a health policy level and the
users’ influence on decisions in the AT/WT procurement process [12,18].

3.7. Sustainability

The sustainability domain is broad and involves sufficient resources to support the maintenance
of AT/WT [14]. Sustainability includes climate factors, such as respect for nature, as well as economic
justice and universal human rights. Six of the included articles mention sustainability in different
ways [12,17–21].

The economic perspective on resources emphasises sustainability when delivering AT/WT.
Additionally, the related changes in the use of healthcare are highlighted, such as management,
organisational structure, and ethical, legal and social issues [12,17,19,21]. The findings reveal that the
system is efficient when using available and sustainable resources in the shortest amount of time and at
the lowest cost. The elements of efficiency are complex and include many factors, such as regulations,
procedures, different mechanisms that are able to control costs and effectiveness, and finally, the power
of decision making at an appropriate level of competence [12,18,20].
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3.8. Rights

The rights domain extends over the exploration of AT/WT as a human right in facilitating
independence in daily life or social participation [14]. The concept of rights is mentioned in eight of the
reviewed articles [12,17–19,21–24]. Inclusion and participation in society are important human rights
and could be facilitated by AT/WT [12,17–19,21,23,24]. One challenge that arises is the complexity of
different financial contracts in the provision of AT/WT. Different welfare systems limit patients’ access
to specific AT/WT or healthcare providers. Other aspects to be aware of involve gender issues and rural
area residents who are unable to travel long distances. The AT/WT market is not open, in the sense that
end users generally have limited decision-making power when selecting among devices [12,21–24].

Financial hindrances and different welfare systems are also argued. One of the major concerns is
how users finance AT/WT devices. The users should have the right to appeal, and there should be no
financial hindrance for those who need an AT/WT device. Two of the included articles also point out
that service delivery systems should be designed in such a way as to maximise individual outcomes
and minimise costs [12,18]. Kidholm et al. [17] also highlight the existence of sociocultural, ethical and
legal rights. Sociocultural rights include social and cultural arenas where the users live and act while
using AT/WT products. An ethical aspect is involved when the use of an application itself and the
consequences of not implementing it must be addressed.

4. Discussion

Our study aims to identify the policy features, such as decision models and guidance surrounding
the provision of AT/WT, as reported in the current scientific literature. With the deductive approach,
the GATE model [14] is used as a lens and a structure to capture and understand the decision-making
processes and the health policies surrounding AT/WT and its provision system. One aspect of the
model has facilitated the understanding of the area, and another aspect has made the literature search
more critical compared to standard reviews, resulting in nine articles. Some of the major findings are
highlighted and discussed below.

One important finding is the environment domain, which is important for health and healthy
ageing. The different variations that have emerged from the analysis include environmental support
and space, settings and infrastructure. In the Nordic countries, the policy emphasises using AT/WT to
enable and support older people to stay and live at home [25]. For example, “smart homes” might
enable older people with different impairments to participate in the daily living and increasingly use
smart technology to support them with the connected technologies integrated into the buildings [26].
Other examples are primary healthcare facilities, which need to be accessible to older patients using
AT/WT. Older people comprise a large group of AT/WT users and will be even larger in the future; it is
important to have accessible AT/WT provision and services, in terms of both geographic location and
physical accessibility [2,4,7]. Other factors are organisational readiness and employees’ participation
in organisational change [27,28] to implement new AT/WT technologies [29]. Another aspect of the
environment domain that is not visible in the analysis is Internet access. Since many modern AT/WT
devices require an Internet connection, this is fundamental in equal access and usability. There are
societal expectations that AT/WT and technological solutions should solve healthcare staff shortages;
therefore, Internet access is important [4,10,30]. The CRPD also mandates access to good-quality and
affordable AT/WT, but more than one billion people need one or more AT/WT devices, according to
the WHO. Most are older people and people with disabilities, and this number will increase even
more by 2050 [31]. The usability domain provides a different perspective on how much the users of
AT/WT should be involved in the prescription process, and how important it is. Evidence shows that
if patients are involved in the whole process and its use is followed up, the technology meets the
users’ needs the most [28,32]. The results of this review indicate that the usability perspective and the
end-user involvement are major areas of focus worldwide [33]. These findings are also in line with
the research on client-centred care, implying that patients should be active participants in the entire
process, in the decision making and as active members of the healthcare organisation. Older patients
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with long-term chronic diseases become experts in their diseases. They acquire tacit knowledge over a
long period of time, not only about the diseases and their symptoms, but also about the adaptation to
the conditions and the difficulties in care delivery processes [34,35]. This client-centred approach in
the service process is also an important factor for the satisfaction with AT/WT devices [36].

The UN’s Sustainable Development Goals emphasise the need for social inclusion and making
deliberate efforts to reach marginalised groups, such as people with disabilities [37]. This focus is also
considered in the sustainability domain, meaning that sustainable resources should include everyone in
society, and in the expectation that technological innovations, especially WT, should meet the inclusion
need [38].

The rights domain includes accessibility, affordable AT/WT, financial hindrances, different welfare
systems, and sociocultural, ethical and legal aspects. If accessibility to AT/WT relies on both economic
and legal factors, this decreases equity and equality in accessibility in the global society [37,39,40].
The included articles use the theories proposed by Kingdon and Daniels in concluding that legal justice
requires equitable access to AT/WT. This is also in line with the WHO’s goal that equity in AT/WT
should be promoted [31]. The authors write that accessible public transport is a human right and a
social justice issue; however, reframing public access issues as public infrastructure and transport tasks
may gain traction with governments. One solution could then be a problem reformulation, for example,
“access for all”, livable cities” and policy alternatives.

Another finding is the technology domain’s emphasis on the importance of reliable and safe
technology. We know that the technological innovations in the development of AT/WT can contribute
to improving individuals’ quality of life and participation in society [3,37,41]. The technology should
also be easy to use, have quality and control security, and both understand and correspond to authentic
needs. In high-, middle- and low-income countries, the access to AT/WT varies, and the policies,
legislation and different programmes in health and social service systems have not responded to the
increasing demand [32,42]. Health technologies, such as AT/WT, are essential to ensure that older
people retain their dignity and autonomy, but the technologies’ potentials and current benefits have
received little attention. There is variation in how AT/WT devices are funded and provided to those who
need them [32,42]. Another important aspect is that none of the included articles mentions the rapid
development of technology evolving worldwide and how this might affect older people, considering
the inclusion and participation aspects. One finding indicates that an important development involves
the mainstream technologies; for example, smart phones and tablet computers offer features that allow
them to function as AT/WT devices. It is also essential to set up both hard and soft AT/WT supply
systems in the ageing society, meaning that IT support is necessary [20].

As recognised by the GATE research agenda [31], AT/WT is a priority research area that requires
the involvement of all stakeholders and many different methodological approaches. AT/WT might
also solve the staff shortage by freeing up more time for healthcare personnel to do duties that demand
human contact and increased self-management and prolonged independence of older people [30,43,44].
A challenge is to develop health policies that ensure equitable and equal accessibility to AT/WT and
prolonged independence of elderly people. It is a global challenge that differs in each country, but the
question has a worldwide scope. It is also clear that the deployment of technology in different cultural
contexts is not an automatic process and will likely require other approaches, such as bringing the
technology to where it is needed rather than bringing the person to the technology. There are ongoing
research efforts and interests in the development of AT/WT devices in many areas, especially related
to dementia [45–47], which is increasing among the older population, as well as in AT provision in
low-income settings where the key component is civil society [39,40,48]. Regarding the developing
countries, it is vital to build local skills and solutions for such contexts, and further research must
be done. Future studies are also recommended to deepen the existing knowledge about applicable
guidance and decision-making processes in the provision of AT/WT.
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5. Limitations

This literature review is based on the content of only nine peer-reviewed scientific articles. Due to
the approach of this work, the authors are aware about limitations in the number of included articles
and thus a limited global perspective. The inclusion and exclusion criteria may have been too restrictive.
However, the AT/WT organisations are required working evidence-based and, therefore, the aim of this
study was to search for peer-reviewed scientific publications. A richer data for analysis might have
been apparent if also including “grey literature”. Further studies are needed to investigate the efficiency
of systems and interventions. Another limitation is the broad concept of health technology, mentioned
here as AT/WT. As written in the introduction, AT/WT is a broad field, including technologies ranging
from wheelchairs to digital health technology, such as GPS or sensors. The concept of WT also remains
under discussion; it is a Scandinavian concept and a recent research area. This broad scope led to a
literature search with many key concepts.

The GATE model is used with a deductive approach to grasp the complex field, but it does not fit
all of the eight domains (as shown in Table 2) since this study includes broader technologies. This
indicates that the GATE model is appropriate for the majority but not for all. The decision-making
processes in the GATE model refer to the domains of policy, assessment and procurement. When
discussing guidance, these domains cover the aspects of national policies, local guidelines, individual
assessments and system structures and logistics; they do not include hands-on guidance. However, this
is not the model´s primary aim, as the WHO launched the model as a programme to promote GATE in
order to implement these aspects in the CRPD [31]. The GATE model has recently evolved and been
condensed into “5P’s”, focusing on the five interlinked areas of people, policy, products, provision
and personnel. The GATE initiative, as a global health policy, has one exclusive goal: to improve
access to high-quality, affordable, assistive products globally [31]. Another important issue in the
study that should be mentioned involves the different research approaches/angles in the included
material; some researchers report the problems that occurred in their research, while others collected
data from workshops. The other included articles apply a theoretical approach by using theories of
health, and several focus on solving problems and present different recommendations. These articles
could be discussed as more or less appropriate for inclusion; however, we have included these due to
the interesting and important content that they contribute, in our opinion. Another significant aspect
that is noted here is that the included articles come from various countries, with different welfare,
economic and healthcare systems. These global differences make the study interesting yet challenging
because they might have affected the results.

Table 2. The domains and the categories that evolved from the findings in the literature review.

Domains According to Khasnabis et al. (2015) Categories that Evolved from the Findings

Policy

Complexity without guidance
Citizens’ accessibility
Organisations and local systems
Challenges in providing policies

Assessment Competence in meeting users’ needs
AT/WT centres

Procurement

Efficiency in the system
User influence
Availability of AT/WT devices
Provision problems

Technology Safety and reliability
Different technology levels

Environment Environmental support
Space, settings and infrastructure

Usability Patients’ perspective on the devices
Clinical effectiveness

Sustainability Economic perspective on the resources
Sustainable resources

Rights
Affordable AT/WT
Financial limitations and different welfare systems
Sociocultural, ethical and legal aspects
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6. Conclusions

This literature review had the purpose to illuminate the important, although neglected, research
area within health policies, such as evidence-based decision models and guidance, surrounding the
provision of AT/WT. The highlighted findings in the domains of AT/WT provisions reflects a broad
area in the society such as the domain of environment, the usability, sustainability and the domain of
rights. One conclusion is that the domains show the complexity and challenges the societies have,
with evolving systems of health care, services for community living and participation. AT/WT has
expanded for people with disabilities and impairment, to those with changing needs due to ageing, and
different stakeholders (clinical director, occupational therapists, rehabilitation engineer, social worker,
AT users, etc.) who prioritise different outcomes regarding AT/WT. The environment domain shows
the complexity of, for example, societal expectations, where the AT/WT is believed to be one solution
for the growing population of older people and a step forward in the digital transformation despite the
increased demand and limited resources. Another challenge is the difficulties of health technology
implementation in the organisations where the readiness differs greatly between regional and municipal
levels even within the same country. The importance of patient and end-user involvement in the
whole process emerged in the usability domain. However, some AT/WT are too complex with multiple
options or steps to follow, which complicates the use and the product is therefore discarded. Therefore,
a final and sensible conclusion is that it is not possible with one global solution or decision model
to cover all these challenges. Instead, we have to continue sharing research results, strategies and
ideas for improvement of AT/WT provisions and services. This study shows the need for international
and interdisciplinary health policies, guidelines, standards and decision models to ensure the safe
progression of current AT/WT service, as well as better ways of making research applicable to users,
decision makers and societies. The provision of AT/WT is important in order to ensure that the patients
are provided with a product that meets their needs, and recent scholarship and policy reforms can be
the groundwork for stronger guidance on these complex AT/WT systems.
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Appendix A. Appraisal of the Articles

Authors Countries Purpose Method Sample/Population Type of Findings Decision/-Theory/-Model/Health Policy

Kidholm, Ekeland,
Jensen, Rasumssen,

Pedersen (2012)
Norway, Denmark

A framework for the
assessment of the technologies
is needed by decision makers

to assist them in choosing
cost-effective technologies.

The model for the
assessment of
telemedicine

applications (MAST)
was developed

through workshops
with users and
stakeholders of
telemedicine.

Users and
stakeholders of

telemedicine

A model was developed, including considerations,
assessment and transferability assessment.

MAST

Durocher, Wang,
Bickebach, Schreiber,

Wilson (2017)
Canada

By applying Daniels’ theory of
justice to healthcare, the

authors argue that equitable
access to assistive technology
(AT) funding and services is

necessary for justice.

Daniels’ theory Not relevant

Framework for accountability for reasonableness: publicity
condition, revision, regulative appeals condition. Promote
equitable access to goods, services at the heart of policies,

and in this case – AT devices and services.

Theoretical guidance of justice in AT access
in the Canadian context

Lersilp, Putthinoi,
Okahashi (2018)

Thailand

The aim is to investigate the
impact of the AT devices’

service delivery process on the
satisfaction with AT among

individuals with disabilities in
relation to everyday activities.

Checklist and
semi-structured

interviews

Nurses, physical
therapists,

administrators

The perspectives of local policymakers and health service
providers indicated problems, impacts on policies and
ways to improve the AT provision system by applying

information technology.

Information management system in health
districts

Layton (2014) Australia
The aim is to understand the

complexities of AT policy
reform in Australia.

Kingdon’s theory
(2003) is applied to

the case of the current
AT policy

reformulation in
Australia (disability

and aged care
reforms)

Not relevant

The political theory provides a way to conceptualise the
difficulties of consumers and AT providers’ experience in
solutions for public policy, and having policies prioritised

and funded.

Kingdon’s theory (2003) as a lens to
understand Australian policy concerning AT

MacLachan, Scherer
(2018)

USA, South Africa, Czech
Republic, Ireland

The aim is to integrate several
system perspectives into a

single coherent
conceptualisation.

Conference
discussion of experts

from the Global
Research, Innovation
and Education on AT

(GREAT)

Not relevant

The 10 P’s should constitute a framework for an open
system that can evolve and adapt, as well as empower

users, interconnect key components and locate these in the
reality of different contexts.

10 P’s model: people, policy, products,
personnel, provision, procurement, place,
pace, promotion and partnership Open

system
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Authors Countries Purpose Method Sample/Population Type of Findings Decision/-Theory/-Model/Health Policy

McLachlan, Banes,
Bell, et al. (2018)

Austria, Czech Republic, Hong
Kong, Italy, Ireland, South

Africa, India, Australia, Brazil,
Sweden, Switzerland, UK,
Ethiopia, Canada, Belgium

The aim is to outline the key
principles that AT policy

should address and recognise.

Discussions for the
GREAT

Not relevant

There is complexity in generating policy towards
sustainable AT provision. The convention is rather vague.

The policy should promote ageing from a life-course
perspective, more low-tech AT, universal and

environmental access, and so on.

Framework for the principles that can
underlie AT policies—nationally and

internationally

Henschke (2012) Germany

The regulation in financing AT
devices is complex and
fragmented and might

influence their provision to
people who need multiple AT
devices. This study analyses
patients’ problems with the

provision and the financing of
the AT devices for the ALS and

Duchenne diseases.

Questionnaires and
interviews Content

analysis

Patients (ALS and
Duchenne)

Respondents experienced difficulties with the provision
and the financing of AT devices.

Provision of AT devices, flows and supply
chain

Witte, Steel, Gupta,
Ramos, Roentgen

(2018)

Australia, Brazil, UK, Ireland,
Netherlands

The aim is to describe the
elements of the framework for
AT provision that could guide
the development of policies,
systems and service delivery

procedures worldwide.

Based on experiences,
literature and inputs

Not relevant

The authors provide recommendations to develop an
international standard for AT provisions. Such a standard

can have a major impact on the accessibility of AT for
people with disabilities.

AT framework for guidance on policies and
so on

Andrich, Mathiassen,
Hoogerwerf,

Gelderblom (2013)
Norway, Italy, Netherlands

The aim is to provide the
framework for exploiting the

potential role of AT in
supporting the care for and
participation of people with

disabilities and elderly people
through the appropriate
service delivery system.

Findings from a
workshop

Not relevant
The recommendations are clustered around six quality

indicators: accessibility, competence, coordination,
efficiency, flexibility and user influence.

Recommendations and framework
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