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Abstract

Aim

To explore informal caregivers’ experiences and perspectives concerning assistive technol-

ogy (AT) in two nursing homes, through the conceptual lens of person-centredness.

Background

The integration and use of AT and a person-centred approach to care are political intentions

within healthcare services, both internationally and in Norway. In nursing homes, informal

caregivers are often collaborators with the staff, and can be important partners concerning

the implementation of AT in a person-centred way. However, there is little knowledge about

the informal caregivers’ perspectives on the use of AT in nursing homes, or of whether or

how they are included in the integration and use of AT.

Methods

The study had a qualitative design and comprised eleven informal caregivers of residents in

two nursing homes in Norway. In-depth interviews were used for data collection. The data

were analysed using content analysis. COREQ reporting guidelines were applied to ensure

comprehensive reporting.

Results

Emerging themes highlighted the slow-going transition from old to new technology, and how

the informal caregivers experienced that AT both promoted and degraded the dignity of their

family members. Informal caregivers were positive to the use of technology, but have sparse

knowledge and information about ATs in the nursing homes. They express a desire for AT

to increase activity and safety, which promotes dignity, quality of life, and quality of the care

for their family member. The informal caregivers want their family member to be seen,

heard, and to get assistance on their own terms, even with regard to technology.
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Conclusion

Before AT can be implemented, informal caregivers need to be informed and listened to and

included in the processes. Through their stories, one can form an idea of how important a

person-centred approach is to contributing to individually tailored and introduced AT in col-

laboration with the informal caregivers.

Introduction

Informal caregivers have an integral role in the quality of life of residents at nursing homes [1],

and it is generally accepted that moving to a nursing home does not end the informal caregiv-

ers’ involvement or their responsibilities [2]. Researchers have estimated that more than half of

the children born after the turn of the millennium will reach the age of 100 years, and the num-

ber of people over the age of 67 is expected to have more than doubled by the year 2050 [3]. In

line with age, there is also a significant increase in the chance of being affected by disease,

including organic mental illness such as dementia. Dementia is an invasive disease that can

have a pervasive effect not only on the person concerned and their immediate family, but also

on the professionals caring for the affected person. Globally, more than 46 million people are

reported to live with dementia [4]. A recent study found that over 100,000 Norwegians live

with dementia, which is 25 per cent more than previously estimated [5]. Several people with

dementia live in nursing homes, and it is estimated that about 80 per cent of those admitted to

nursing homes have dementia [6].

The challenge for the health authorities is to develop health services that can handle the

increasing need for health services, to increase the quality of care, to facilitate active ageing,

and to ensure a good and dignified life for the person with dementia in collaboration with

their informal caregivers [7]. Among the strategies proposed in government guidelines for

healthcare services to solve these challenges are increased efficiency and greater use of technol-

ogy (AT) [8,9]. Several terms are used in the literature and in healthcare policy to frame tech-

nology for supporting people in need of care such as, assistive technology [10], telecare [11],

intelligent assistive technology [12], innovative assistive technology [13] and everyday technol-

ogy [14]. The use of terms is challenging, but we use the internationally accepted term assistive
technology (AT) in this study, which is in line with WHO’s policy and can be defined as: “any

item, piece of equipment, product or system that is used to increase, maintain or improve the

functional capabilities and independence of people with cognitive, physical or communication

difficulties” [10]. Furthermore, the use of ATs to inform and support active, safe and dignified

lives is of importance for increasing the person’s quality of life and the quality of healthcare

[10,15]. The introduction of AT affects the people using it in both positive and negative ways,

and research shows that new technology can be met with resistance from service providers,

patients and informal caregivers [16].

The inclusion of informal caregivers can be an essential component in order to facilitate the

introduction of AT for a person with dementia [17]. Enabling informal caregivers’ involve-

ment in AT, however, requires an organisation and care culture that is underpinned by per-

son-centred values, where the informal caregivers are empowered to contribute according to

individual wishes, and are seen as partners and not just a mean to achieve goals [18,19]. In

many cases, the informal caregivers can provide important information about the patient’s

wishes, hopes and preferences, especially in cases where the patient is unable to express these

on their own, both in general [20] and more specifically concerning the use of AT. Developing

a fruitful collaboration between staff and informal caregivers can therefore be crucial regarding
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the successful implementation and use of AT to improve the quality of care. A scoping review

of informal caregivers’ perspectives on person-centred care in nursing homes revealed short-

comings in the quality of care, such as in communication with the staff and in the residents’

quality of life [20]. The literature on both informal caregivers’ and service users’ perspectives

on AT is growing [19,21–23], but to date there is a lack of knowledge regarding informal care-

givers’ experiences and perspectives explicitly concerning AT in nursing homes.

Aim

The aim of this study is to explore informal caregivers’ experiences and perspectives concern-

ing AT in two nursing homes, through the conceptual lens of person-centredness.

Methods

This study reports on the first stage of a two-year intervention project that focuses on improv-

ing services and everyday life for residents in nursing homes and their informal caregivers,

and facilitating the implementation of a person-centred approach in practice. The interviews

in this study were conducted before the interventions started.

The study took a qualitative approach and was based on the consolidated criteria for report-

ing qualitative research (COREQ) guidelines [24].

Setting and participants

The setting was two nursing homes, located in the south-eastern part of Norway. In the first nurs-

ing home, all wards were included in the study. The wards were all for people with dementia. In

the second nursing home, the ward for people with dementia was included. The inclusion crite-

rion for participation in the study was being an informal caregiver for a resident in one of the two

included nursing homes. The recruitment of participants took place in two parallel processes, one

for each nursing home. In the first nursing home, two of the authors (CAH & VAG) attended a

gathering to which all patients and their families were invited. All those present were informed

about the research project, and that we were seeking to recruit informal caregivers for interviews

regarding their experiences as informal caregivers for residents in the nursing home. Further, they

were informed that they could sign up for participation after the meeting, or later by giving notice

to one of the head nurses. Nine persons signed up for participation on the same day, and one

additional person signed up one month later. However, during the process of scheduling inter-

views, three of these withdrew. One informal caregiver withdrew due to illness, another due to the

loss of her mother, and the third person did not respond to inquiries. A further participant wanted

her spouse to co-participate during the interview, and this request was granted.

In the second nursing home, the head nurse and the healthcare workers were informed

about the project by three of the authors (CAH, VAG & LH) during an information meeting.

Based on this information and an information letter, the head nurse recruited participants by

asking all the patients’ informal caregivers. All except one of the informal caregivers signed up

for participation–a total of three persons.

All the informal caregivers who wanted to participate in the study were included, and the

final sample consisted of eleven informal caregivers for ten patients in the nursing homes.

Demographic characteristics of the participants are presented in Table 1.

Data collection

The study comprised nine individual interviews, and one interview where the informant

wanted her partner to participate in the interview with her. The interviewers suggested
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conducting the interviews in the nursing home, which all the informal caregivers accepted. An

interview schedule was used during the interviews, which were conducted by two of the

authors (CAH & LH). The interview schedule was prepared with detailed follow-up questions

to ensure that comparable data were collected in all interviews (see supplement for interview

schedule). Nevertheless, there was still flexibility to explore relevant matters that came up dur-

ing the interviews. All interviews lasted approximately between 45–60 minutes, were digitally

recorded, and were transcribed verbatim by an external transcriber, who had signed a non-dis-

closure agreement.

Data analysis

Data were analysed by content analysis as described by Graneheim and Lundman [25]. All the

interviews were read repeatedly to gain a sense of the whole picture. Text regarding informal

caregivers’ perspectives on AT was extracted from the transcriptions, which formed the unit of

analysis. The extracts were then divided into meaning units, based on words, sentences or par-

agraphs that were connected by content and context [25]. Further, the meaning units were

compressed into shorter sentences (condensed), although they remained close to the manifest

content. Next, the condensed meaning units were coded. Codes with similar content were

organised into two themes and four sub-themes, all representing the manifest content of the

data. The analysis was performed by two of the authors (CAH & LH). CAH presented a draft

of themes and sub-themes, which was discussed with LH. There was agreement between the

authors on the topic that stood out, and the categories were fully developed in collaboration.

Selected quotes are used in the presentation of the themes/sub-themes for illustration.

Establishing trustworthiness

According to Lincoln and Guba [26], trustworthiness involves establishing four criteria: credi-

bility, transferability, dependability and confirmability. To ensure trustworthiness and to pre-

vent potential threats to validity, we used different strategies to establish each criterion as

described by Lincoln and Guba [26]. Table 2 lists the strategies applied in this study.

Preunderstandings

All members of the research group have a professional background in nursing, and together

they have extensive research experience regarding informal caregivers, older people, AT and

person-centredness. Five of the seven members have been working in nursing homes, but

none of the research members have practical experience of the recently used AT in nursing

homes at an operative level. Further, five members have been informal caregivers for a person

in a nursing home. The professional and private backgrounds of the research group members

contribute a comprehensive understanding of the general context of the study. However, the

Table 1. Demographic characteristics.

Participants N = 11

Age Range 35–78 (mean age = 58)

Sex Male 2

Female 9

Relationship to patient Wife 1

Daughter 8

Son 1

Other 1

https://doi.org/10.1371/journal.pone.0275474.t001
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established preunderstandings could also influence the analysis of the data material. With the

objective of decreasing the risk of bias, awareness of this concern was raised in the group at an

early stage, and possible preunderstandings and prejudices were debated ahead of the analysis

process. This enabled a more conscious search for surprises in the material and to search for opin-

ions and experiences that did not confirm the preunderstandings. such as the prejudice that rela-

tives could be negative towards AT as this can be seen as a contribution to a care where the

human contact is partly replaced by technology. However, what emerged in the analysis was that

relatives were predominantly positive about AT, and even wanted more technology to be used.

Through personal reflections and discussions, the goal was to get past those preunderstand-

ings, to be able to look for surprises in the material and to search for opinions and experiences

that did not confirm the preunderstandings. One example where this was achieved was

through the preunderstandings that male care partners are strong and demanding, and in gen-

eral not satisfied with home care services. What was found in the material was that care part-

ners silently accept what can be described as a poor service, and they are in general satisfied

with home care services.

Ethical considerations

Permission to conduct the study as a part of the project “Person-centred healthcare and tech-

nology—a complex intervention study in a nursing home in Norway” was provided by the

heads of the two nursing homes included, and the further consent process was guided by the

principles of the Helsinki Declaration (World Medical Association, 2013). The project was

reported to the Norwegian Centre for Research Data (NSD) (Ref. no.291463), and approved

by the Regional Committees for Medical and Health Research Ethics (REK 2019/41659). Infor-

mation about the project was provided in oral and written form, and included participant ano-

nymity and confidentiality, as well as the participants’ right to withdraw from the study at any

time until the data are included in the results. Written consent was collected from all the par-

ticipants. The data material was treated in accordance with NSD’s recommended procedures.

Findings

This study aims to explore informal caregivers’ experiences and perspectives concerning assis-

tive technology in two nursing homes, through the conceptual lens of person-centredness. The

findings are presented according to the two main themes, as illustrated in Table 3.

Table 2. Strategies applied to ensure trustworthiness.

Criterion Strategy employed Application in this study

Credibility Triangulation This study is a part of a two-year intervention project in two nursing homes. The perspectives of all involved in

the care process have been considered in the project, and despite the fact that only relatives’ perspectives appear

in this study, the other acquired knowledge is also the basis for the researchers’ understanding and approach to

this study. For example, relatives’ experiences were recognizable by what was said by other informants, as well as

what the researchers themselves observed during their stay in the nursing homes. Thus, the triangulation was

ensured through different types of informants and different sites.

Transferability Providing thick description In the study, emphasis is placed on providing background information that is necessary to understand the

relevance and meanings that form the basis for relatives’ experiences.

Dependability A dense description of the research

methodology

A detailed draft of the study protocol was made for the whole intervention project. In this study, it is emphasis

on having rich description of the study methods.

Confirmability Reflexivity

Audit trail

Regular meetings in the project group were held, where results were discussed and compared to other data in

the project.

In the study protocol, description of the research process from the start of the project to the development and

reporting of findings was drafted. In addition, condensed notes from all the data reported on in this study was

made.

https://doi.org/10.1371/journal.pone.0275474.t002
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Slow-going transition from old to new technology

This theme illustrates the expression of the informal caregivers’ that they thought it was a

slow-going transition from old to new technology in the nursing home. This is illustrated

through the two sub-themes: (i) “Discrepancy between status quo and desired progress”, and

(ii) “Lack of knowledge and information”.

Discrepancy between status quo and desired progress

One of the informal caregivers found it peculiar that basic technology, such as tablets and code

locks on doors, were not in use in the nursing home.

“A code lock would make give easier access to the patient ward.” (Informal caregiver 4)

Others found it strange that AT that could promote the safety and activity level of the resi-

dents was not in place. One informal caregiver mentioned that her mother had had an activity

bike in her previous nursing home. The bike could be linked to a monitor, which gave the illu-

sion of cycling outdoors, for example through the streets of Paris. This had been a great way

for her mother to exercise, but the device was not available in the nursing home where she

now lived.

Another informal caregiver stated that her mother, who had dementia, had once disap-

peared from the nursing home and got lost. It took a long time to locate her and bring her

safely back again, and, based on this experience, the daughter thought it would be useful to use

a GPS tracking device. This is supported by another informal caregiver:

“What I want, and what would make life easier for all of us, was that she had something that

could locate her if she were to disappear from the nursing home.” (Informal caregiver 9)

In addition, one informal caregiver focused on how the use of location technology could

make it easy to track down missing residents, which could benefit both the residents and the

staff:

“Think about how it used to be earlier when people escaped -all the resources used to find

them again! So, if you can get that on an app [location technology], the search will go much

easier and faster, which is good for those who escape and those who are searching.” (Infor-

mal caregiver 5)

One son talked about how the prevailing digital documentation platforms in the nursing

home and in other health services did not correspond, which leads to undesirable situations.

Once, his father had received the wrong medication in an ambulance transfer due to the para-

medics not having access to information concerning his prescribed medication and allergies.

He advocated for an e-system where all levels of the healthcare system can retrieve the required

information. Further, he wanted the nursing home to use communication technology that

could make it possible for him to get updates on the everyday life of his father. He mentioned

regular phone calls and messages with pictures and/or videos as preferred solutions:

Table 3. Themes and sub-themes.

Themes Slow-going transition from old to new technology AT promoting and degrading dignity

Sub-themes • Discrepancy between status quo and desired progress

• Lack of knowledge and information

• Alienating AT

• Facilitating safety and activity

https://doi.org/10.1371/journal.pone.0275474.t003
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“It could be a system where no one else is photographed, but the staff take a picture of Dad,

a video. . . nice weather and stuff like that, that would be great!” (Informal caregiver 1)

Another informal caregiver wanted to communicate with her father through a tablet, but

was worried that this would be a burden on staff, because her father would need help to man-

age the device. She already had to constantly request updates regarding her father’s health, and

she felt that she was seen as a problem by the formal caregivers:

“. . . I will not come with a tablet and say: ‘help him call me’ because I already feel I am a

(. . .) a strain or a problem”. (Informal caregiver 2)

A communication platform was also requested by this informal caregiver, who compared it

with a platform used at her gym. The participant talked about how all the members of the

group on the platform could get the same messages, give notice when they wanted to visit at

the nursing home, etc., and therefore saw this as a useful communication tool. Further, she

pointed out that this way of interacting has been used in other agencies for more than ten

years.

Lack of knowledge and information

AT was an unfamiliar term for most participants and many of them did not know what it was,

what it entailed, or what it embraced. Nevertheless, they were all mostly positive towards the

idea of it. They also had a lack of knowledge and information regarding the existing AT solu-

tions in the nursing home:

“I do not know what they have here. I know there is an iPad upstairs [in the resident’s

room], I do not know what it does. What informal caregivers genuinely need is informa-

tion, they [informal caregivers] are starving for information.” (Informal caregiver 6)

“I: Let’s talk about technology. Has there been anything, are you familiar with any technol-

ogy [in the nursing home]?

R: No

I: Nothing. . .?

R: No.” (Informal caregiver 3)

The above statements reflect a common experience among most of the participants. A

recurring theme in most interviews was that the participants were not informed about what

kind of AT was available in the nursing home, and they wanted more information. Only one

informal caregiver said she was satisfied regarding the information about AT at the ward in

which her mother lived. The lack of information was also apparent when it came to informa-

tion regarding the family member of the informal caregiver:

“Suddenly the wristwatch came on–an alarm, probably a form of GPS. We did not receive

any information–maybe we are not supposed to be informed? It was fine to make him use

this watch, because if he runs away. . . (. . .). The watch is gone now, I do not know if he lost

it or if they just stopped using it, but I thought, well, now he does not use the watch any-

more.” (Informal caregiver 8)
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This quote illustrates how the informal caregiver was not informed when her father started

to use an AT device, what it was exactly, or when and why he stopped using it.

Technology promoting versus degrading dignity

This theme illustrates the informal caregivers’ experience that the technology could both pro-

mote and degrade the dignity of their family members at the nursing home. This is illustrated

through the two sub-themes: (i) “Alienating AT”, and (ii) “Facilitating safety and activity”.

Alienating AT

One informal caregiver talked about the modern lighting system in the nursing home. She said

her mother sat in the dark in her room because she did not know how to use the light switch.

Another daughter also mentioned the lighting system as a challenge, because the automated

light in the bathroom scared her mother:

“There is a sensor for the light in the bathroom–when she opens the door, the light goes on

in the bathroom, and she was completely terrified of that thing. It took months before she

understood. . . . You can’t make a 90-year-old lady familiar with new things when she’s

already a tad scared of the old things.” (Informal caregiver 9)

Another informal caregiver talked about her own experience of fear regarding the fast

development of AT in healthcare:

“Regarding robots (. . .) and artificial intelligence. . . I’m a little scared of that, so if a robot

should enter my husband’s room and change his urinary catheter, no! But of course, you

get used to that too, even if it seems strange now.” (Informal caregiver 10)

She expressed a fear that robot technology would take over intimate care tasks her husband

needed help with. However, she acknowledged that her concern could be related to this kind

of AT being unfamiliar, and that her attitude could change over time.

There were also ATs in the nursing home that scared the residents or appeared as alienating

devices, according to their informal caregivers. One example of this was the use of the remote

control to operate the residents’ personal TVs. Two informal caregivers explained how their

family members were unable to watch TV because the remote control was unfamiliar, which

made them afraid or incapable of using it. Another informal caregiver mentioned how the pre-

installed AT in the resident’s room made her mother afraid. Rails for a chairlift had been

installed in the ceiling, from her bed to the bathroom. This device appeared frightening to her

mother, and disturbed her sleep. In the end, the bed had to be moved to the other side of the

room.

Facilitating safety and activity

Several challenges regarding the use of AT have been identified so far, but the informal care-

givers also saw clear benefits of using AT. They especially pointed out its potential contribution

to an increasing degree of independence and physical activity for their family member. One

daughter explained how her father, who was physically very fit, managed to climb over gates

and fences of the nursing home area, and wandered off. Earlier, the residents at his ward could

move freely in and out of the ward, as the outdoor area was an enclosed zone that was consid-

ered safe for them to be in unattended. However, after her father repeatedly managed to get

out of the enclosed zone, the entrance to the ward was locked for everybody, and her father
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was only allowed out with assistance. She welcomed localisation technology that could enable

him to move around alone and safely, without being dependent on others to accompany him.

Another daughter highlighted how localisation technology could benefit both residents and

healthcare professionals:

“That would have been an advantage, a chip you put under the skin for example. . . Because

I experience that, when she is as fit as she is, it is a minus for her in a way because she cannot

enjoy life, they have to lock her inside because she can get out and get lost.” (Informal care-

giver 9)

She also felt that her mother could not enjoy life as she was locked up, because the staff

were afraid she would get out of the nursing home and get lost. It was clear during the inter-

view that this was a difficult matter for the daughter, and she said she would happily buy her

mother tracking equipment herself to help the situation.

One informal caregiver described how her mother was kept locked up in her room to avoid

unwanted visits from fellow residents–something that perhaps could have been remedied with

the use of AT. The daughter asked for sensor technology that could trigger an alarm for the

staff if someone entered a resident’s room, in order to remedy the situation:

“In the situation we have now, to have a technology where something [an alerting digital

signal] is sent when someone enters her room, that would be much better than her being

locked up.” (Informal caregiver 6)

The daughter talked about how AT could help her mother avoid having to be locked in her

room. She was also unsure whether her mother could pull the cord that was connected to the

alarm system at the ward, and thought that a solution with sensors might rectify the situation.

Finally, one informal caregiver pointed out that a fall detection or tracking device for her

father could be reassuring when he was moving around in the large areas of the nursing home.

She pointed out that this could make movement both possible and safe for him:

“It sounds interesting to use localisation technology, because he strolls, walk and fall a lot,

he is dizzy and unsteady.” (Informal caregiver 7)

Discussion

The aim of this study was to explore informal caregivers’ experiences and perspectives con-

cerning assistive technology in two nursing homes, through the conceptual lens of person-

centredness. From the analysis, the following two themes emerged: 1) Slow-going transition

from old to new technology, and 2) AT promoting and degrading dignity. These two themes

will be discussed below.

The findings show that the informal caregivers had scant knowledge of which ATs were

used at the nursing homes, and they had received limited information from the staff. None of

the informal caregivers mentioned the use of more recent ATs, such as location technology by

sensor or GPS, digital medicine dispensers, or social robots for communication in the nursing

home. Instead, they talked about well-known technology, such as telephones, lighting systems,

and remote controls for televisions, with an emphasis on the challenges of this technology. Bar-

riers to the implementation of technologies are reported in earlier studies [16,27]. One of the

barriers identified is a lack of investment in the implementation of proper, inclusive training
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of the frontline healthcare workers [27]. According to the informal caregivers’ technological

experiences in their own lives, some suggested the possible use of AT to improve the quality of

care, such as improving the sharing of information both with the staff and with their family

member. A recent scoping review highlighted the informal caregivers’ experiences of short-

comings in the information [20]. Sufficient information is crucial to obtaining information

about the person with dementia, in order to stay involved in decision-making, and for advo-

cacy for the family member. Furthermore, the informal caregivers are a heterogeneous group

who need different types of information [19], which needs to be considered in the implemen-

tation of AT.

In research, as in clinical practice and in collaboration with informal caregivers, it is wise to

distinguish between different types of AT and their potential. Gibson suggested a distinction

between technology used by, on and with people with dementia [28]. Technology used by peo-

ple with dementia were devices that the person used themself in the early phases of dementia

to cope with such daily tasks. Technologies used on persons with dementia were devices and

systems used by informal or formal caregivers to care for a person with dementia; examples

are monitoring systems, environmental sensors, cameras and alarms. Devices used with people

with dementia involved a carer (either informal or formal caregiver), to enable social commu-

nication, entertainment or safety [28]. In our interviews, the focus of the informal caregivers

soon turned to their family members and their interaction with AT when used with or on.

The concerns were mostly regarding how technology affected the everyday life of their fam-

ily member at the nursing home. A point that is worth discussing is what the role of informal

caregivers should be in this context. From the findings, we see that informal caregivers have

received little training in the ATs (e.g. motion light sensors, computer tablets) that their family

members had received at the nursing home. At the same time, it appears that informal caregiv-

ers make important observations with regard to both how ATs and everyday technology are

experienced by the residents. This information could be important to communicate to the

staff, especially in the cases where the residents were unable to do so on their own initiative.

Using everyday technology, such as a remote control to operate the television was highlighted

as a challenge by several informal caregivers. Some residents were unable to turn on the TV

because the remote control was too complicated to use. Similar challenges have been identified

in previous research, where devices, including remote controls in particular, are referred to as

non-smart technology [29]. However, a recently published review claims that the individuali-

sation process of the technology in dementia care research is growing, which indicates that

research in this area is adopting a more co-creative and inclusive approach [30]. These authors

also pointed out that sample sizes of the included studies were small, and there was a lack of

standardised outcome measures. A future goal is to investigate this in larger samples, and to

incorporate co-creative and inclusive approaches in clinical practice. The informal caregivers

for persons with dementia might be included to a greater extent in the individual tailoring of

ATs in nursing homes, and thereby be a resource for the implementation of AT in general.

These assessments should be based on person-centred principles, where the individual’s level

of knowledge and interest in participation must be assessed in addition to the user of the AT’s

cognitive status.

When the user has a cognitive impairment, such as dementia in this particular study, it

adds to the challenge of implementing new AT. Although the technology can be perceived as

intimidating and complicated, it can also be difficult to master the new technology due to

learning difficulties and failing memory [31]. New knowledge and skills can therefore be hard

to integrate for a person with moderate or severe dementia. Quinn and Blandon [32] suggest

that lifelong learning for people with dementia is disregarded due to cognitive decline, and

needs to be focused on accordingly by using suitable teaching methods. With this point of
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view and the possibilities of artificial technology [33] in mind, the use of AT in dementia care

might change the everyday life of people with dementia, as well as of the informal caregivers in

nursing homes.

However, it is important to recognise that AT can contribute to both the promotion and

degradation of dignity, although there is scant focus on dignity in AT research [34]. In our

interviews, matters of grave concern emerged. One informal caregiver said that her family

member had been locked inside his room on several occasions, in order to be protected from a

fellow resident. Another informal caregiver said that her mother was unable to leave her room

without assistance or call for help due to physical impairment, but the door to her room was

nevertheless also kept locked to keep fellow residents out. The Norwegian Regulations on Dig-

nified Elderly Care [35] include the vague wording that the person “must have access to get

out”–something that was clearly not provided in these examples. This raises a number of ques-

tions, such as the legality of such action, ethical aspects of the autonomy within the situation

and the discretionary considerations that form the basis for such a practice, and the resources

in healthcare. What is interesting in our study context, however, is that AT could have reme-

died the situation. Both informal caregivers in the example above expressed that AT repre-

sented desirable tools to prevent residents from being isolated inside their own rooms. It is

relevant to question who the technology should be for. The localisation technology demanded

by the informal caregivers exists, but instead of getting this in place, it was decided to contain

residents by locking them inside their rooms. This may indicate that the technology is not nec-

essarily used due to the needs of individual residents, but on the basis of other needs, such as

efficiency and better working conditions for the employees. Nevertheless, it is important to

keep in mind that people with dementia are sometimes unable to make autonomous decisions.

A metasynthesis by Tranvåg et al. [36] describes that formal caregivers need to ensure that

each person’s essential needs are met and their dignity is protected. In the fulfilment of this,

informal caregivers are crucial collaborators [20,37].

Findings also exemplify how technology was described as alienating by the informal care-

givers, for example the lighting system. The light switches had a modern design that was

unknown to one of the residents, which resulted in her not turning the light on in her room.

Another resident was frightened by the automatic lighting system in the bathroom. AT should

increase, maintain or improve the functional capabilities and independence of people with

cognitive, physical or communication difficulties [15], but what if it instead adds to the user’s

everyday challenges? The examples above illustrate how some of the AT devices can contribute

to insecurity for the residents and their informal caregivers, when perceived as something that

creates insecurity and fear. Further, some informal caregivers discovered new AT installations

that they had not been notified of in advance, that were supposed to create security but instead

created more insecurity. This is in stark contrast to person-centred ideals, where a core value is

that the person must come first [38]–a principle that embraces the patient, the informal care-

giver and the staff [18].

Interestingly, none of the participants were concerned about privacy with regard to AT. On

the contrary, some of them were willing to go quite far to ensure their loved one’s safety, such

as the informal caregiver who talked about chipping her mother so she could be monitored.

This coincides with the findings of Sánchez et al. [22], where the need for welfare technology

outweighed privacy concerns. The participants had no concerns about privacy regarding being

monitored or other invasions of privacy, as long as it contributed to a sense of safety.

AT is often cited as the solution to tomorrow’s problems of a shortage of healthcare work-

ers, with regard to its efficiency [39]. A timely question, however, is whether technology always

leads to increased efficiency. When people with a cognitive impairment are unable to turn

their own television on or off, they require more assistance. When a nursing home resident
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becomes scared and restless due to lights that inexplicably turn on and off, they require more

attention from the staff. It is reasonable to assume that, almost no matter what devices the

older nursing home residents with dementia are introduced to, this will trigger a need for assis-

tance. The AT has no value in itself. It is through the way it is used, the competence of the per-

son who uses it, and how it is experienced in use that is decisive for the utility value. A tablet

lying in a drawer has no value to anyone. We need to solve this future labour shortage, but not

by replacing care performed by humans with AT. Although, in many areas, society has devel-

oped technology that replaces people, it is emphasised from a political point of view that AT

will not revolutionise the health services, meaning that technology will never be able to replace

human care and physical proximity [9]. We suggest further development of AT in an ethically

responsible matter, resolving both the effects and side-effects for the individual and society

[40].

Limitations

This study has some limitations that should be acknowledged. First, the small sample size (11

participants in 2 care homes) limits the findings to similar populations and contexts. Further-

more, some of the informal caregivers’ perspectives were based solely on assumptions about

AT, as they did not have any direct experience of it.

Conclusion

This study set out to answer the question of identifying informal caregivers’ experiences and

perspectives concerning AT in nursing homes. The findings indicate that the informal caregiv-

ers have suggestions about the use of different types of AT and and their potential. Thus, they

had little or no knowledge or information about the ATs that are either already in use or

planned to be integrated in the nursing homes. The informal caregivers are positive to the use

of both AT and everyday technology, and they express a wish for AT to increase activity and

safety that promotes dignity, quality of life and quality of the care in a well-planned environ-

ment. They want the family member to be seen, heard, and to get help on their own terms,

including when it comes to technology.

The informal caregivers’ stories in this study represent the necessity of taking one step back

before taking two steps forward. Before AT can be implemented, informal caregivers need to

be informed and listened to, and included in the processes on behalf of themselves and, in

some cases, of their family members. By referring to different AT experiences in their own

lives, informal caregivers questioned why these ATs were not used in the nursing homes.

Through their stories, one can form an idea of how important a person-centred approach is to

individually tailor the AT in collaboration with the informal caregivers.

This study provides important knowledge about how to facilitate collaboration with infor-

mal caregivers in order to enhance good healthcare for residents of nursing homes. We believe

that greater insight into informal caregivers’ perceptions and expectations of AT will benefit

healthcare recipients, providers and researchers, and stakeholders in the field of dementia.

Acknowledgments

The authors wish to extend their sincere gratitude to all persons who participated in this study.

Author Contributions

Conceptualization: Camilla Anker-Hansen, Vigdis Abrahamsen Grøndahl, Ann Karin Helge-

sen, Liv Berit Fagerli, Guri Rummelhoff, Carina Bååth, Liv Halvorsrud.

PLOS ONE Informal caregivers and assistive technology in Norwegian nursing homes

PLOS ONE | https://doi.org/10.1371/journal.pone.0275474 October 4, 2022 12 / 14

https://doi.org/10.1371/journal.pone.0275474


Data curation: Camilla Anker-Hansen.

Formal analysis: Camilla Anker-Hansen, Liv Halvorsrud.

Methodology: Camilla Anker-Hansen, Vigdis Abrahamsen Grøndahl, Ann Karin Helgesen,

Liv Berit Fagerli, Guri Rummelhoff, Carina Bååth, Liv Halvorsrud.

Writing – original draft: Camilla Anker-Hansen, Liv Halvorsrud.

Writing – review & editing: Camilla Anker-Hansen, Vigdis Abrahamsen Grøndahl, Ann

Karin Helgesen, Liv Berit Fagerli, Guri Rummelhoff, Carina Bååth, Liv Halvorsrud.

References

1. Puurveen G, Baumbusch J, Gandhi P. From Family Involvement to Family Inclusion in Nursing Home

Settings: A Critical Interpretive Synthesis. J Fam Nurs. 2018; 24(1):60–85. https://doi.org/10.1177/

1074840718754314 PMID: 29455580

2. Robinson CA, Colin Reid R, Cooke HA. A home away from home: The meaning of home according to

families of residents with dementia. Dementia (London, England). 2010; 9(4):490–508.

3. Christensen KP, Doblhammer GP, Rau RP, Vaupel JWP. Ageing populations: the challenges ahead.

Lancet. 2009; 374(9696):1196–208. https://doi.org/10.1016/S0140-6736(09)61460-4 PMID: 19801098

4. International. AsD. World Alzheimer Report 2015. Alzheimer’s Disease International. London, UK;

2015.

5. Gjøra L SB, Bergh S, Borza T, Brækhus A, Engedal K, Johannessen A, et al. Current and future preva-

lence estimates of mild cognitive impairment, dementia, and its subtypes in a population-based sample

of people 70 years and older in Norway: The HUNT Study. in Press. 2020.

6. Grøholt LB E. K., Hånes H. Folkehelserapporten–helsetilstanden i Norge i 2018. Oslo: Folkehelseinsti-

tuttet; 2018.

7. Gilster SD, Boltz M, Dalessandro JL. Long-Term Care Workforce Issues: Practice Principles for Quality

Dementia Care. Gerontologist. 2018; 58(suppl_1):S103–S13. https://doi.org/10.1093/geront/gnx174

PMID: 29361072

8. Meld. St. 29 (2012–2013). Future care (Morgendagens omsorg). https://www.regjeringen.no/no/

dokumenter/meld-st-29-20122013/id723252/?ch=1: Ministry of Health and Care Services.; 2013.

9. NOU (Norwegian Official report). Innovasjon i omsorg (Innovation in care) (2011). https://www.

regjeringen.no/no/dokumenter/nou-2011-11/id646812/: Ministry of Health and Care Services

10. WHO. Digital technologies: shaping the future of primary health care 2018.

11. Berge MS. Telecare acceptance as sticky entrapment: A realist review. Gerontechnology. 2016; 15

(2):98–108.

12. Ienca M, Wangmo T, Jotterand F, Kressig RW, Elger B. Ethical Design of Intelligent Assistive Technolo-

gies for Dementia: A Descriptive Review. Sci Eng Ethics. 2017; 24(4):1035–55. https://doi.org/10.1007/

s11948-017-9976-1 PMID: 28940133

13. Thordardottir B, Malmgren Fänge A, Lethin C, Rodriguez Gatta D, Chiatti C. Acceptance and Use of

Innovative Assistive Technologies among People with Cognitive Impairment and Their Caregivers: A

Systematic Review. Biomed Res Int. 2019; 2019:9196729–18. https://doi.org/10.1155/2019/9196729

PMID: 30956989

14. Nygård L, Rosenberg L, Kottorp ABrM. Everyday technology use questionnaire (ETUQ): administration

manual. Karolinska Institutet; 2015.

15. Commission. TA. Assistive technology. Independence and well-being London.; 2004.

16. Nilsen ER, Dugstad J, Eide H, Gullslett MK, Eide T. Exploring resistance to implementation of welfare

technology in municipal healthcare services–a longitudinal case study. BMC Health Serv Res. 2016; 16

(1):1–14. https://doi.org/10.1186/s12913-016-1913-5 PMID: 27846834

17. Reid RC, Chappell NL. Family Involvement in Nursing Homes: Are Family Caregivers Getting What

They Want? J Appl Gerontol. 2017; 36(8):993–1015. https://doi.org/10.1177/0733464815602109

PMID: 26329159

18. Anker-Hansen C. On making the invisible visible: a qualitative study of care partners of older people

with mental health problems and home care services. Horten: Faculty of Health and Social Sciences,

University of South-Eastern Norway; 2020.

PLOS ONE Informal caregivers and assistive technology in Norwegian nursing homes

PLOS ONE | https://doi.org/10.1371/journal.pone.0275474 October 4, 2022 13 / 14

https://doi.org/10.1177/1074840718754314
https://doi.org/10.1177/1074840718754314
http://www.ncbi.nlm.nih.gov/pubmed/29455580
https://doi.org/10.1016/S0140-6736%2809%2961460-4
http://www.ncbi.nlm.nih.gov/pubmed/19801098
https://doi.org/10.1093/geront/gnx174
http://www.ncbi.nlm.nih.gov/pubmed/29361072
https://www.regjeringen.no/no/dokumenter/meld-st-29-20122013/id723252/?ch=1
https://www.regjeringen.no/no/dokumenter/meld-st-29-20122013/id723252/?ch=1
https://www.regjeringen.no/no/dokumenter/nou-2011-11/id646812/:
https://www.regjeringen.no/no/dokumenter/nou-2011-11/id646812/:
https://doi.org/10.1007/s11948-017-9976-1
https://doi.org/10.1007/s11948-017-9976-1
http://www.ncbi.nlm.nih.gov/pubmed/28940133
https://doi.org/10.1155/2019/9196729
http://www.ncbi.nlm.nih.gov/pubmed/30956989
https://doi.org/10.1186/s12913-016-1913-5
http://www.ncbi.nlm.nih.gov/pubmed/27846834
https://doi.org/10.1177/0733464815602109
http://www.ncbi.nlm.nih.gov/pubmed/26329159
https://doi.org/10.1371/journal.pone.0275474


19. Gullslett MK, Nilsen ER, Dugstad J. Next of kin’s experiences with and attitudes towards digital monitor-

ing technology for ageing people with dementia in residential care facilities. A qualitative study based on

the voices of next of kin and care providers. Scandinavian journal of caring sciences. 2021.

20. Harper AE, Terhorst L, Moscirella M, Turner RL, Piersol CV, Leland NE. The experiences, priorities,

and perceptions of informal caregivers of people with dementia in nursing homes: A scoping review.

Dementia (London). 2021:14713012211012606-.

21. Halvorsrud L, Holthe T, Karterud D, Thorstensen E, Lund A. Perspectives on assistive technology

among older Norwegian adults receiving community health services. Disabil Rehabil Assist Technol.

ahead-of-print(ahead-of-print):1–8. https://doi.org/10.1080/17483107.2021.1906962 PMID: 33861681

22. Sánchez VG, Anker-Hansen C, Taylor I, Eilertsen G. Older People’s Attitudes And Perspectives Of

Welfare Technology In Norway. Journal of multidisciplinary healthcare. 2019; 12:841. https://doi.org/10.

2147/JMDH.S219458 PMID: 31802884

23. Smithard D. Family carers/next-of-kin perceptions of home-care technology: a review. Smart homecare

technology and TeleHealth. 2014; 2(default):45–53.

24. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-

item checklist for interviews and focus groups. International Journal for Quality in Health Care. 2007; 19

(6):349–57. https://doi.org/10.1093/intqhc/mzm042 PMID: 17872937

25. Graneheim UH, Lundman B. Qualitative content analysis in nursing research: concepts, procedures

and measures to achieve trustworthiness. Nurse Education Today. 2004; 24(2):105–12. https://doi.org/

10.1016/j.nedt.2003.10.001 PMID: 14769454

26. Lincoln YS, Guba EG. Naturalistic inquiry. Beverly Hills, Calif: Sage; 1985.

27. Ko M, Wagner L, Spetz J. Nursing Home Implementation of Health Information Technology: Review of

the Literature Finds Inadequate Investment in Preparation, Infrastructure, and Training. Inquiry. 2018;

55:46958018778902–. https://doi.org/10.1177/0046958018778902 PMID: 29888677

28. Gibson G, Newton L, Pritchard G, Finch T, Brittain K, Robinson L. The provision of assistive technology

products and services for people with dementia in the United Kingdom. Dementia (London). 2016; 15

(4):681–701. https://doi.org/10.1177/1471301214532643 PMID: 24803646

29. Cook AM, Polgar JM. Assistive technologies: Principles and practice: Fourth edition2014.

30. Goodall G, Taraldsen K, Serrano JA. The use of technology in creating individualized, meaningful activi-

ties for people living with dementia: A systematic review. Dementia (London). 2021; 20(4):1442–69.

https://doi.org/10.1177/1471301220928168 PMID: 32475166

31. Engedal K, Tveito M, Lage Barca M. Alderspsykiatri. 1. utgave. ed. Tønsberg: Forlaget aldring og helse

—akademisk; 2019.

32. Quinn J, Blandon C. Lifelong Learning and Dementia: A Posthumanist Perspective. Cham: Cham:

Springer International Publishing AG; 2020.

33. Xie B, Tao C, Li J, Hilsabeck RC, Aguirre A. Artificial intelligence for caregivers of persons with Alzhei-

mer’s disease and related dementias: Systematic literature review. JMIR medical informatics. 2020; 8

(8):e18189–e. https://doi.org/10.2196/18189 PMID: 32663146

34. Holthe T, Halvorsrud L, Karterud D, Hoel K-A, Lund A. Usability and acceptability of technology for com-

munity-dwelling older adults with mild cognitive impairment and dementia: A systematic literature

review. Clin Interv Aging. 2018; 13:863–86. https://doi.org/10.2147/CIA.S154717 PMID: 29765211

35. Regulations. TDW. Regulations November 12, 2010 No. 1426 on dignity in the care for older people.

Verdighetsgarantiforskriften, Forskrift 12. November nr. 1426 om en verdig eldreomsorg (verdighets-

garantien). 2010.

36. Tranvåg O, Petersen KA, Nåden D. Dignity-preserving dementia care: A metasynthesis. Nurs Ethics.

2013; 20(8):861–80. https://doi.org/10.1177/0969733013485110 PMID: 23715554

37. Anker-Hansen C, Skovdahl K, McCormack B, Tonnessen S. Invisible cornerstones. A hermeneutic

study of the experience of care partners of older people with mental health problems in home care ser-

vices. International Journal of Older People Nursing. 2019; 14(1):n/a. https://doi.org/10.1111/opn.

12214 PMID: 30444076

38. McCormack B, McCance T. Person-centred practice in nursing and health care: theory and practice.

Second edition. ed. Chichester: Wiley-Blackwell; 2017.

39. Roksvaag K, Texmon I. Arbeidsmarkedet for helse- og sosialpersonell fram mot år 2035: dokumentas-

jon av beregninger med HELSEMOD 2012. Oslo: Statistisk sentralbyrå; 2012.

40. Forsberg E-M, Thorstensen E, Dias Casagrande F, Holthe T, Halvorsrud L, Lund A, et al. Is RRI a new

R&I logic? A reflection from an integrated RRI project. Journal of Responsible Technology. 2021;

5:100007.

PLOS ONE Informal caregivers and assistive technology in Norwegian nursing homes

PLOS ONE | https://doi.org/10.1371/journal.pone.0275474 October 4, 2022 14 / 14

https://doi.org/10.1080/17483107.2021.1906962
http://www.ncbi.nlm.nih.gov/pubmed/33861681
https://doi.org/10.2147/JMDH.S219458
https://doi.org/10.2147/JMDH.S219458
http://www.ncbi.nlm.nih.gov/pubmed/31802884
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.nedt.2003.10.001
http://www.ncbi.nlm.nih.gov/pubmed/14769454
https://doi.org/10.1177/0046958018778902
http://www.ncbi.nlm.nih.gov/pubmed/29888677
https://doi.org/10.1177/1471301214532643
http://www.ncbi.nlm.nih.gov/pubmed/24803646
https://doi.org/10.1177/1471301220928168
http://www.ncbi.nlm.nih.gov/pubmed/32475166
https://doi.org/10.2196/18189
http://www.ncbi.nlm.nih.gov/pubmed/32663146
https://doi.org/10.2147/CIA.S154717
http://www.ncbi.nlm.nih.gov/pubmed/29765211
https://doi.org/10.1177/0969733013485110
http://www.ncbi.nlm.nih.gov/pubmed/23715554
https://doi.org/10.1111/opn.12214
https://doi.org/10.1111/opn.12214
http://www.ncbi.nlm.nih.gov/pubmed/30444076
https://doi.org/10.1371/journal.pone.0275474

