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ABSTRACT
Purpose: Little is known regarding what assistive technology (AT) exists and how it is used in welfare
services for people with intellectual disabilities (ID). This study aimed to explore healthcare staff’s perspec-
tives and insights regarding AT in daily support and welfare services for people with ID. We also sought
to explore the associations between the use of AT and workplace-related factors and background charac-
teristics (e.g., gender, age, and experience).
Materials and methods: Three focus group discussions were conducted with 11 informants (8 women, 3
men) working in home-based and day services. Also, 176 healthcare staff (43 men, 133 women) who
worked in municipal home-based services and day services completed a questionnaire comprised of back-
ground questions and 14 items with a five-point answer scale.
Results: Number of years using AT was positively associated with a positive attitude and use of AT
among the staff. Staff were mainly positive towards AT and believed that it could represent various possi-
bilities in the everyday lives of people with ID and their own service delivery. However, the staff
expressed uncertainties and ethical concerns regarding AT, and they experienced a lack of knowledge,
focus, and awareness about technology in services for this group. The quantitative results mainly showed
positive associations between believing in AT’s usefulness and using it in services for people with ID.
Conclusions: The findings indicate that providing equipment and resources, personal interests, and staff
attitudes are essential factors in successfully implementing AT for people with ID.

� IMPLICATIONS FOR REHABILITATION
� Healthcare staff have a positive attitude towards using AT for people with intellectual disabilities, but

they also perceive uncertainty and ethical concerns.
� The staff believe that there is a broad range of AT devices and systems available that can support

the independence and participation of people with intellectual disabilities.
� The staff need to receive more training and technical supports from their workplace and AT-related

experience is associated positively with the use of assistive technology by the staff.
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Introduction

Modern healthcare includes the use of technologies to support
treatment, delivery of care, and daily activities [1]. The World
Health Organisation (WHO) defines assistive technology (AT) as
"assistive products and related systems and services developed
for people to maintain or improve functioning and thereby pro-
mote well-being" [2]. AT is an umbrella term and includes tech-
nologies from low tech to high tech, such as information and
communication technologies (ICT), telecare services, and technol-
ogy for security [3]. AT enables and improves inclusion and par-
ticipation, particularly among people with disabilities, ageing
populations, and people with non-communicable diseases [2]. In
the Nordic countries, these technologies are often referred to as

"welfare technology" [4]. In this study, we address all forms of
assistive technologies and use "assistive technology" to refer to
any technology (including ICT) that can improve the quality of life
for individuals with disabilities.

There has recently been growing interest in utilising AT to
improve the quality of life of people with disabilities and older
people the balance of the population is shifting towards more
senior citizens as the population of Scandinavian countries ages
[5–7]. For example, AT is considered an innovative concept and
policy area in Scandinavian countries [6]. Many believe it’s neces-
sary to invest in technologies that support healthcare services
and information exchange between all individuals involved in the
assistive system [8]. AT offers to save time, money, and personnel
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and to enhance the quality of life, independence, and health
management in everyday life [9–11]. However, some implementa-
tion challenges include cost, complex design, the rapid pace of
technological change, and disagreements about technological pri-
orities [12,13]. In the literature, the targeted group for AT has
been mainly the elderly [6,14], and other groups, like people with
intellectual disabilities (ID), have received less attention despite
their needs.

People with ID often need support in daily tasks [15], and the
literature indicates that appropriate AT can improve quality of life,
daily functioning, and societal activities and facilitate ongoing
inclusion efforts among people with ID [9,16–18]. Despite some
initiatives, use of AT by people with ID is a neglected area of
research and practice [9]. Recent initiatives mainly consist of tech-
nologies for alarms and sensors, localisation, and ICT [19].
Previous studies have extensively investigated the use of AT by
people with physical disabilities or health conditions [20], yet few
research studies have studied persons with ID [21].

A first step towards utilising AT fully is to explore the percep-
tions and experiences of service users and relevant stakeholders
[22]. Previous research on this topic has mainly focussed on the
usefulness and relevance or subjective experiences of using AT in
people with ID [10,12,23–25]. However, support staff are often key
agents in the lives of people with ID; therefore, their perceptions
and experiences of using AT are important [12,26]. Mirza and
Hammel reported that the involvement and motivation of support
staff are necessary for developing a successful AT intervention
[27]. In a study, authors found that support staff were generally
positive towards the use of eHealth, but they also reported chal-
lenges, such as ethical concerns towards privacy and a lack of
training [12]. Accordingly, little is known about the actual imple-
mentation and how healthcare staff perceive the use of AT in wel-
fare services for people with ID.

Therefore, this study was designed to investigate healthcare
staff’s perspectives and insights regarding AT in welfare services
for people with ID in Norway. The main objective was to explore
the possibilities, limitations, and challenges of using AT in the
context of welfare services and day services for people with ID.
We also sought to explore the associations between using AT and
workplace-related factors and background characteristics (e.g.,
gender, age, and experience).

Method

The current study was a collaboration between the Disability
Nurse program at the Norwegian University of Science and
Technology and a municipality in mid-Norway. The study context
was welfare services and day services in the municipality. In the
study context, Norwegian welfare services and day services repre-
sent specialised municipal services for people with ID who need
adapted housing or activity services. In Norway, disability nurses
complete a bachelor’s three-year university program, including
social, pedagogical, and natural science subjects, which qualifies
for a health personnel authorisation. Both quantitative and quali-
tative methods were used in this study. All participants received
written and oral information about the study and were notified
that they could withdraw from the study at any time and the
data would be handled confidentially. Written consent was col-
lected before participation, and the study was approved by the
Norwegian Centre for Research Data.

Quantitative part

This part of the study included a paper-and-pencil questionnaire
comprised of background questions and 14 items with a five-
point answer scale (completely disagree to completely agree)
(Table 1). A questionnaire was developed for healthcare staff who
worked with people with ID in welfare services and day centres.
This part aimed to reveal technology utilisation and any observa-
tions on technology needs. Study descriptions, written informed
consent, and questionnaires were sent to the managers of these
services. The managers then distributed the questionnaire to their
eligible staff, and participation was voluntary. In this study, the
staff consisted of a wide array of healthcare professionals caring
for persons with ID, including nurses, disability nurses,

Table 1. Spearman’s correlation between the items of the questionnaire and
background characteristics.

Age Gender ID-year AT-year

Q1 �0.05 �0.02 0.01 0.47
p¼ 0.501 p¼ 0.807 p¼ 0.961 p< 0.001

Q2 �0.05 0.19 �0.02 0.44
p¼ 0.525 p¼ 0.012 p¼ 0.825 p< 0.001

Q3 0.16 0.05 0.25 0.53
p¼ 0.039 p¼ 0.513 p¼ 0.01 p< 0.001

Q4 �0.01 �0.04 �0.07 0.26
p¼ 0.865 p¼ 0.644 p¼ 0.351 p¼ 0.001

Q5 �0.11 0.03 �0.12 0.09
p¼ 0.165 p¼ 0.724 p¼ 0.124 p¼ 0.353

Q6 �0.09 �0.01 �0.13 0.04
p¼ 0.251 p¼ 0.900 p¼ 0.108 p¼ 0.684

Q7 �0.05 0.01 �0.18 0.09
p¼ 0.453 p¼ 0.978 p¼ 0.021 p¼ 0.323

Q8 �0.06 �0.08 �0.111 0.21
p¼ 0.419 p¼ 0.304 p¼ 0.163 p¼ 0.005

Q9 0.02 �0.13 �0.06 0.01
p¼ 0.856 p¼ 0.091 p¼ 0.424 p¼ 0.973

Q10 0.14 �0.04 0.05 �0.01
p¼ 0.064 p¼ 0.648 p¼ 0.509 p¼ 0.938

Q11 0.01 �0.01 �0.11 0.05
p¼ 0.970 p¼ 0.919 p¼ 0.167 p¼ 0.607

Q12 �0.01 �0.01 �0.14 0.06
p¼ 0.909 p¼ 0.988 p¼ 0.082 p¼ 0.530

Q13 0.03 0.20 �0.05 0.18
p¼ 0.665 p¼ 0.808 p¼ 0.546 p¼ 0.065

Q14 �0.06 �0.09 �0.13 0.10
p¼ 0.399 p¼ 0.232 p¼ 0.093 p¼ 0.320

ID: intellectual disability; AT: Assistive technology. (Q1) AT is a topic in my work-
place. (Q2) I have the competence to assist/train service users to use AT. (Q3) It
is educated whom I would contact to evaluate AT services. (Q4) AT is relevant
in my workplace. (Q5) AT is relevant to people with ID. (Q6) AT can increase
the service user’s daily mastering. (Q7) AT can be resource-saving at my work-
place. (Q8) People with ID get offers about AT solutions. (Q9) People with ID
can use AT. (Q10) I would have benefitted from more information about AT
opportunities. (Q11) I want to utilize/use AT solutions at my job. Q12) AT can
give more freedom to the person we assist. (Q13) AT is exciting. (Q14) I like to
identify opportunities for new solutions.

Table 2. Demographic and work characteristics of participants (n¼ 176).

Variable Number (%) Mean (SD) p-Value

Age
Female 133 (75.6) 36.2 (12.6) 0.57
Male 43 (24.4) 35.0 (11.9)

Work-ID (years)
Female 9.9 (8.6) 0.76
Male 9.4 (7.9)

Work-AT (years)
Female 5.5 (6.4) 0.91
Male 5.6 (6.2)

SD: standard deviation; ID: intellectual disability; AT: Assistive technology; BS/
MS: Bachelor of Science/Master of Science.
p-Values show the result of between-gender comparisons.
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psychologists, medical care assistants, and caregivers. A total of
176 healthcare staff who worked in the study contexts partici-
pated in this part (Table 2). Inclusion criteria were working directly
with people with ID, age 19–67 years old, and willingness to fill
out the questionnaire.

Qualitative part

Focus group discussions utilising a qualitative design were con-
ducted to investigate staff perspectives about possibilities, limita-
tions, and challenges of using AT in the context of welfare
services and day services for people with ID. Three focus group
discussions took place with 11 informants (8 women, 3 men),
including staff in welfare services and day services. The focus
group discussions were moderated by four authors (AEW, VH, LK,
and MR). There was no relationship between the moderators and
the informants apart from the study. Each focus group discussion
lasted 1–2 h. All discussions were recorded and tran-
scribed verbatim.

Focus group discussion was selected as the method for data
collection because it is suitable to understand how participants
discuss and make sense of the topic of interest [28]. The inform-
ants learned about the main themes at the beginning of the
interviews, and they were encouraged to reflect on their experien-
ces, situations, and thoughts regarding the main topics. Being
among others who share several experiences in a permissive
environment can help informants to express both negative and
positive opinions more efficiently [29]. Thus, participants may pro-
vide researchers some perspectives through their words as well as
their interactions with each other.

A semi-structured interview guide was used, including ques-
tions about the possibilities, limitations, and challenges of using
AT in the context of welfare services and day services for people
with ID. Examples of questions included: What kind of technology
is in use in your workplace? What are your expectations of AT in
your workplace? What opportunities are there to learn more
about AT in your municipality? What possibilities can AT represent
in future healthcare services? Do you see any challenges when
using AT? Do you see any limitations in using AT?

Data analysis

Quantitative data were presented as means ± standard deviations
(SDs). Statistical analyses were performed using SPSS version 24.
The normal distribution was assessed for all variables. Cronbach’s
alpha (a) was used to measure internal consistency for the ques-
tionnaire. Descriptive variables were compared between the males
and females using independent t-tests with a statistical signifi-
cance level of 0.05. Spearman’s correlation analysis was performed

to explore associations between the items on the questionnaire
and background characteristics. Due to the high number of com-
parisons, a level of significance of 0.001 was chosen to reduce the
risk of false positive results.

A constant comparative method of analysis, inspired by
Charmaz, was applied to analyse the qualitative data [30]. This
method was chosen because it represents flexible yet systematic
guidelines for analysing qualitative data inductively. The analysis
process included constant comparisons of initial codes and data
from each focus group discussion. All authors performed initial
coding separately and discussed and performed focussed coding
together at several meetings. The last author did the final part of
the focussed coding analysis, together with the second author.
After thorough discussions and reflections, the focussed coding
process was discussed with the research group and resulted in
three themes with sub-themes (Table 3). The first theme was
labelled “staff’s associations with technology.” Examples of the ini-
tial coding process reflecting this theme were items such as men-
tioning communication aids, roll talk, epilepsy alarms, and stove
guards. These initial codes were part of the preliminary focussed
code “associations of technology solutions” and finally included in
the sub-theme “different technology products.”

Another example from the analysis process led to the second
theme, “the function of AT in daily service delivery.” Examples of
preliminary focussed coding that fall under this theme include
looking at technology from different perspectives, technology
affects residents’ participation in daily life, technology facilitates
service delivery, and technology involves reduced human contact
in service delivery. These preliminary focussed codes were eventu-
ally incorporated into the sub-theme “possibilities and concerns.”

The third theme was labelled “staff’s own roles and
responsibilities.” Examples from the analysis process leading from
preliminary focussed coding to the sub-theme “lack of profession-
alised approach” included need for professionalisation, lacking
accountability among staff, increased consciousness among staff,
and superficial knowledge among staff.

Results

Quantitative findings

The questionnaire was completed by 176 healthcare staff (43
men, 133 women) who worked in municipal home-based services
and day services (Table 2). Participants had a mean age of
35.9 years (range: 19–64) and worked within the intellectual dis-
ability field for 9.8 years on average (range: 0–40). Figure 1 shows
the median values for the 14 items on the questionnaire rated
using a five-point answer scale (1: completely disagree to 5: com-
pletely agree). The demographic and work characteristics of

Table 3. Themes and sub-themes.

Staff’s associations about technology The function of welfare technology in daily service delivery Staff’s own role and responsibility

Different technology products Possibilities Lack of a professionalised approach
� Increase independence
� Coping
� Safety and simplification of life
� Improvement of communication
� Improvement for both staff and users

Commercial advertisements Concerns Need for awareness of AT within the healthcare system
� Surveillance
� Reduction of freedom
� Decrease in face-to-face interactions

Ambivalence The role of the healthcare professional and others
Lack of self-confidence
Ethical considerations

ASSISTIVE TECHNOLOGY FOR PEOPLE WITH INTELLECTUAL DISABILITIES 3



participants are listed in Table 2. The goal was to study potential
associations between the use of AT and workplace-related factors
and demographic characteristics (gender, age, experience) among
the staff. The between-gender analysis revealed no significant dif-
ferences in participants regarding age or work experience. Several
significant correlations with various coefficients (rho) were found
among the items on the questionnaire. This finding mainly indi-
cates positive associations between believing in the usefulness of
AT and using it in services for people with ID.

Correlation values between the questionnaire items and back-
ground characteristics are shown in Table 1. There were also posi-
tive correlations between number of years of using welfare
technology and items 1, 2, 3, and 4. In other words, more years
using AT was positively associated with AT being a topic in the
workplace, having the competence to assist/train service users to
use welfare technology, where to address questions about welfare
technology solutions, and AT being relevant in the workplace.
However, no statistically significant correlations were found
between the measured items and age, gender, or number of
years working with people with ID.

Qualitative findings

In general, the participants were mainly positive towards AT and
believed that this technology could represent various possibilities
in the everyday lives of people with ID and their own service
delivery. However, the participants also experienced uncertainties
towards technology, and they were concerned about a lack of
knowledge, focus, and awareness about technology in services for
persons with ID.

Staff’s associations with technology
When sharing their associations with technology in general, par-
ticipants first mentioned different aids like communication aids
(e.g., roll talk and communication apps for iPads) but also tech-
nical aids like automatic light switches for the elderly, Aqua clean
toilets, and warning and safety solutions such as GPS, epilepsy

alarms, and stove guards. Another category mentioned was
timers, like clocks that count down minutes before a planned
activity or routine.

Across the focus group discussions, an interesting association
that came to participants’ minds was a specific advertisement—a
commercial on Norwegian television—featuring an older woman
living in a virtual “smart house” with different sensors and voice
control systems for a variety of functions like automatic watering
of plants, turning the lights and the coffee machine on and off,
and detection alarms for finding things like keys and bags. Some
of the participants talked enthusiastically about the different solu-
tions in that home. They seemed convinced that this is the way
to go, but also expressed ambivalence about AT potentially
replacing human relations.

Thus, AT was associated with the concrete and known exam-
ples in their lives, but also as something less known to them (like
the smart home technology) as well as something representing
the future, such as robots, robot cleaners/vacuum cleaners, and
driverless cars. They expressed that future technology scenarios
would likely be a bit scary, and it was related to feelings of
ambivalence.

The function of at in daily service delivery
The participants’ experiences with AT in their own work with per-
sons with ID were mostly related to the concrete examples men-
tioned above. The participants reflected on different AT in use,
and their reflections and experiences were related to the possibil-
ities they represented as well as their own concerns about pos-
sible drawbacks. The participants believed that AT had the
potential to increase residents’ independence, coping, and simpli-
fication of daily life. One participant expressed:

Yes, he has a warning aid. A point in time for when he shall take his
medicine is prescheduled. He is very proud that he can use it. Very
proud of his own coping.

Dignity was a highlighted aspect of independence and coping.
The participants expressed that AT should be used with dignity

4.00

3.00 3.00

4.00

5.00 5.00

4.00 4.00 4.00

5.00

4.00 4.00 4.00 4.00

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14

Figure 1. The median values for the 14-item questionnaire with a five-point answer (1: completely disagree to 5: completely agree). Note. (Q1) AT is a topic in my
workplace. (Q2) I have the competence to assist/train service users to use AT. (Q3) It is educated whom I would contact to evaluate AT services. (Q4) AT is relevant in
my workplace. (Q5) AT is relevant to people with ID. (Q6) AT can increase the service user’s daily mastering. (Q7) AT can be resource-saving at my workplace. (Q8)
People with ID get offers about AT solutions. Q9) People with ID can use AT. (Q10) I would have benefitted from more information about AT opportunities. (Q11) I
want to utilize/use AT solutions at my job. (Q12) AT can give more freedom to the person we assist. (Q13) AT is exciting. (Q14) I like to identify opportunities for
new solutions.
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and ensure the dignity of the residents who used them.
Accordingly, another participant stated:

I am applying for an Aqua clean toilet for one of the residents I work
with. I think it does quite a lot with dignity; it really does. She doesn’t
have to have staff into her apartment to help her at the toilet several
times a day, so that you can manage on your own instead, hopefully.
And I do believe that it does a lot with both coping and dignity and
everything; I hope so, anyway.

Although that participant focussed on the possibilities for cop-
ing and dignity for the resident, he also expressed concern.
Concern was also expressed in participants’ experiences with
safety technology, which they believed represented opportunities
for resident safety as well as possibilities of increased surveillance.

This duality is expressed here:

“We have a door alarm, but that is regarded as safety. Eeh, the
residents have a risk of going out and getting lost, and then we can be
notified when they go out. One disadvantage is that a person is really
kept under surveillance, and it does reduce freedom; however, the
advantage is that we can be attentive and hinder if another person
goes out in cold weather and gets into big troubles.

Although the participant mentioned that the door alarm was
legally approved, the example illustrates that AT includes various
dilemmas. Also, the various advantages and disadvantages may dif-
fer among residents and between residents and healthcare staff.

It turned out that the majority of the participants were aware
of a variety of communication aids—like supplementary and alter-
native communication (SAC)—and expressed that there were
many possibilities following the use of such AT for persons with
communication problems. One participant said:

It makes it possible to communicate at all, and it creates so much
good. It makes it possible for them to say what they want. I really
support this kind of technology.

However, the participants were concerned about their own sit-
uations when working with people with communication problems
and highlighted that the use of AT in service delivery should rep-
resent a “win-win” situation for both parties. One participant
shared the following:

I think of how practical it can make my working day, especially
regarding a person that can’t tell me anything. Because I have huge
frustrations too when I can’t reach him, like “what do you want?”and
“what would you like to do?” While maybe, it would be easy to just
touch a key with symbols, right? Things happen; AT can make my
workday so much better, too. Not physically, but mentally.

It turned out that the main concern among participants was
the possibility of technology taking over for face-to-face human
interaction. Further, the participants were concerned about the
quick pace of technology development and were concerned
about possible consequences. One participant presented the fol-
lowing scenario:

Systems that make us get away with not looking up people, not having
to visit anyone, what you see in Japan. Like you shouldn’t have to see
other people, you can sit in your own living room, and you don’t have
to do anything to communicate. And I think it’s kind of scary, but that’s
where society goes. You’re not supposed to talk to each other,
obviously. And people don’t dare to call each other anymore. So, that’s
what I think of (laughs a little).

Although the participants meant that AT should not replace
people and were concerned that it would, they also saw another
more positive side of this issue:

I know that many of the residents I work with have fantasies and
dreams of being like everyone else, living in their own flats, and
functioning like the rest… and yes. And not having that person (staff)
coming to you all the time.

Staff’s own roles and responsibilities
According to the study participants, there is little talk of or reflec-
tion on AT among healthcare staff working with persons with ID
in shared housing. Thus, they believed that AT has not been suffi-
ciently professionalised as an issue, and instead is a more a per-
sonal affair depending on the staff’s own interests. A general view
was that staff should become more conscious about the possibil-
ities of AT.

When asked about where they had gained their knowledge of
technology, most participants interestingly stated that they had
gained it through advertisements, Facebook, and by watching the
TV program “Norwegians Got Talent.” Only a few had knowledge
of municipal resources, like an exhibition flat with a variety of
technological solutions and information. However, some knew
about technical aid centres driven by county authorities, and a
few had recently attended a seminar about technology in their
municipality.

Participants did not talk about themselves as driving forces in
obtaining technology for residents. For example, one of the par-
ticipants expressed:

It’s like I haven’t even thought about it, so it’s something just to
recognize it.

During the focus group discussions, the staff acknowledged
their own responsibility. However, a lack of self-confidence
was apparent:

When I was going to apply, I didn’t have a clue about how to do it. So,
I called the technical aid centre and asked how to do it, and then I got
an explanation. So, it’s something about knowing how, and what is it
called again, yes, the technical aid centre, and maybe other units that
can help me.

Other aspects influencing participants’ lack of self-confidence
and insecurity were concerns that the municipal economy and
high cost of new technology would influence their opportunities
to try new technology. They believed that new technology would
be expensive and thus inaccessible. The participants did not
blame others like the municipal organisation for this, but recog-
nised and emphasised their own insufficient knowledge and inse-
curity about technology. They realised that they had a
responsibility to help persons with ID to obtain AT.

However, it turned out that the participants had a stronger
belief in future disability nurses and social workers promoting AT
in the field of intellectual disability than themselves. They
believed that disability nurse students in clinical practice in their
working context were more competent when it comes to technol-
ogy than themselves. One of the participants expressed:

As long as we haven’t got any, it’s a bit hard to teach students
something I haven’t competence in and don’t know anything about.
Except for that stove guard, right?

However, they emphasised that students should learn about
ethics concerning the use of welfare technology, such as dilem-
mas related to surveillance.

Discussion

This study comprehensively investigated the perspectives and
insights healthcare staff have regarding the possibilities, limita-
tions, and challenges of using AT in daily support and day serv-
ices for people with ID. We also explored the associations
between using AT and workplace-related factors and background
characteristics (e.g., gender, age, and experience). Findings from
both quantitative and qualitative aspects of the study show that
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healthcare staff generally had positive attitudes towards AT and
believed that it brings various possibilities to the everyday lives of
people with ID. The findings also indicate that the participants
interpreted and prioritised the use of AT services differently.
Moreover, support and services for people with ID vary across dif-
ferent service contexts. The current study supports the enthusi-
asm of individual staff members as crucial for the successful
implementation of AT [27,31].

The quantitative portion of this study indicates that the lowest
ratings were generally related to the staff’s self-esteem in assisting
users and to having a source to evaluate AT services. Conversely,
the highest ratings were for the relevance of AT for people with
ID, the potential for AT to increase the users’ daily mastering, and
the benefits of receiving more information/training about AT
opportunities. In general, the staff were very positive towards the
use of AT for people with ID and believed that it is resource-sav-
ing, beneficial, and offers more freedom to service users.

The findings mainly indicate positive associations between
believing in the usefulness of AT and using it in services for peo-
ple with ID. Age, gender, and number of years of working with ID
did not affect the use of AT by the staff nor their beliefs. The
number of years using AT was positively associated with a posi-
tive attitude and use of AT among the staff. However, we are not
able to interpret the casual effect of these associations.

The staff expressed the potential and positive future use of AT,
which was associated with AT’s regular and successful use for
both home-based and day services. Although the participants in
this study were positive towards AT, various ethical concerns were
mentioned during group discussions. Participants’ main concern
was the possibility that new technology takes over face-to-face
interactions at an undesirable level. They expressed uncertainty if
human relations are replaced with AT. This is a common concern
reported by staff and different groups of users in previous studies
[14,32–34]. These technologies should be employed to support
staff instead of replacing them [33]. Moreover, privacy and nega-
tive surveillance were another concern among the staff in the pre-
sent study, especially when users do not control their own
sensitive data. This is particularly related to ICT and monitoring
technology which is in alignment with previous research
[11,12,35]. It has been suggested that permission should be
acquired from service users or their legal representatives
[33,34,36]. The fast development of technology and its conse-
quences concerned the participants. They stated that future tech-
nology situations could be a little scary, and they felt
ambivalence. In fact, these findings may indicate that the concern
is not only related to AT but also new technologies in general
due to the rapid pace of technological change [13,14].

Participants in the present study discussed diverse AT catego-
ries in use, possibilities, and possible drawbacks by describing
their experiences and reflections. The participants emphasised the
importance of a “win-win” situation for both healthcare staff and
service recipients. The potential benefits of increasing users’ inde-
pendence, coping, and simplification of daily life were underlined.
Similarly, previous studies have shown that AT can positively
affect the lives and independence of people with ID and promote
the rights of inclusion and choice for this group [9–11,24]. AT can
also improve interaction and communication with other people,
essential for emotional and social well-being; without access to
AT, people with ID can be excluded and left behind [37,38].
Interestingly, dignity was a highlighted aspect of independence
and coping, and the staff believed that AT should be used in a
conscious way to ensure the dignity of people with ID.

Woensdregt et al. [33] highlighted that professionals need to
ensure their users have as normal a life as possible.

The influence of policy and institutional regulations on using
AT have been documented [9,39], and efforts have been made at
the international policy level to promote the use of AT for people
with disabilities [3,40]. Nevertheless, the use of such technology
has been limited in people with intellectual disabilities, and they
use less AT compared to their non-intellectually disabled peers
[9]. Therefore, there is a complex interaction between ID, health,
well-being, and AT, and other factors may play important roles in
successful AT implementation. In line with our findings, previous
research highlighted that merely providing equipment and resour-
ces does not automatically lead to acceptance and use of AT, and
that the attitudes and beliefs of healthcare staff play an essential
role in the successful implementation of AT [6,41,42]. Attitudes
and beliefs may also affect service quality and staff performance.
For example, staff’s attitudes and beliefs considerably influence
the participation of people with ID in various leisure activ-
ities [43].

According to the staff, a lack of knowledge in staff/leaders is a
key obstacle to using AT extensively for people with ID.
Therefore, increased competencies are required on both sides to
tackle this situation and facilitate AT’s use [9,32,42]. There were
no established sources to gain the necessary information, and the
participants had to use various sources (e.g., exhibition flat, tech-
nical aid centres, or technology seminar). The participants did not
talk about themselves as driving forces in obtaining technology
for users, but they realised their own responsibility during the
group discussions. They seemed to define their own role in the
use of AT; however, a lack of self-confidence was apparent. The
participants’ belief in future disability nurses and social workers
regarding the use of AT in people with ID may be understood in
light of these findings.

Another important issue is that understandable information,
instruction, and supports should be provided and adapted to ser-
vice users’ intellectual and emotional levels [42,44]. Participants in
the present study expressed a lack of comprehensive strategies
and administrative support for the use of AT in services, which is
consistent with previous works [39,45]. The staff were responsible
for providing information about AT for people with ID despite the
lack of support and training. Therefore, technical support, staff
availability, and training should be addressed as organisational
factors [32,46].

In line with other studies [45], our findings revealed that the
staff are aware of problems and discussed them with colleagues,
but not with the leaders. Participants believed that AT was not
sufficiently professionalised as an issue in services, and it was con-
sidered as a personal interest rather than a routine method to
deliver services. However, the participants seemed to define their
own role in the use of AT and that they should become more
conscious about the possibilities of AT. Two factors, including the
need for AT and an increase in knowledge and awareness of AT,
can facilitate the use of AT for people with ID [9]. Buying and
installing AT equipment is necessary, but it is not enough. Several
factors have been suggested for the successful use of AT, such as
staff support, attitudes, and beliefs about AT’s usefulness in a
broader context in service delivery [46]. Involving staff in planning
for the implementation of AT may improve the idea that AT is
useful and relevant for service users. Service managers should be
responsive to develop and adjust AT provision to meet better the
needs of the staff who support service users [32].

Furthermore, the participants stated other environmental fac-
tors (e.g., the municipal economy), which could affect the
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possibility of testing new technology. During the group discus-
sions, the high costs of obtaining AT were stated as a significant
obstacle. This may reflect that the participants were experiencing
barriers and feelings of having fewer opportunities. Lack of fund-
ing and cost of AP has been reported as a significant barrier to
the use of AT [9,12]. Although small suppliers have usually devel-
oped costly AT for users with specific needs, mainstream technol-
ogy companies are increasingly producing their own AT,
particularly telecommunications and other electronic and informa-
tion technologies [47]. Considering the cost, there are differences
between bespoke vs. mainstream devices. Bespoke devices are
often high cost and can go out of date, whereas mainstream devi-
ces, on the other hand, are relatively low cost and are continually
updated by the giant companies who develop them [15]. For
example, For example, mainstream smart speakers provide cost-
effective inclusive support for speech and communication
improvement among individuals with ID [48]. However, there is a
big range of different devices under the umbrella term of AT, and
sometimes, we do not have mainstream alternatives.

Our findings indicate that advantages, disadvantages, and
dilemmas might be different between healthcare staff and users,
but there is a mutual challenge between them. We know that
individuals with ID can have different perspectives from staff
around technology [15]. For example, they are often more opti-
mistic about their abilities than staff. We missed the voice of peo-
ple with ID in this study to compare their perspectives with the
staff. The importance of involving key participants in research is
increasingly becoming recognised.

Limitations

The findings of this study should be interpreted with caution due
to the potential limitations. First, this study was based on the
Scandinavian welfare system model. Also, the small-scale sample
size in only one municipality was another limitation. We had a
low number of performed focus-group interviews. The absence of
service users (i.e., people with ID) as participants was another limi-
tation. In further research, it would be beneficial to involve service
users and family members to investigate possible ways of encour-
aging centre managers to facilitate AT use.

Conclusions

In conclusion, the current study provides new knowledge of how
healthcare staff define and understand AT in welfare services for
people with ID. It also highlights the various possibilities, con-
cerns, and obstacles to use AT. Although healthcare staff
expressed a positive attitude, our findings indicate that they per-
ceived uncertainty and ethical concerns towards using AT. The
findings show that not only providing equipment and organisa-
tional support but also personal interests and attitudes of health-
care staff play essential roles in the successful implementation of
AT. The staff need to receive more training and technical supports
from their workplace. The year of using AT was positively associ-
ated with the positive attitude and use of AT among the staff.
This study’s findings may also indicate that disability nurse educa-
tion should provide general knowledge for using AT in services
for people with ID.
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