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Building trust in long-term care
settings using assistive
technology: a systematic review
Kangjie Zheng, Fred Han*, Siyu Yang and Nanxin Li

School of Systems Design and Intelligent Manufacturing, Southern University of Science and
Technology, Shenzhen, China
Background: This review investigates the dynamics of trust between caregivers and
care receivers in long-term care settings, where the implementation of assistive
technology also becomes chronically crucial. Trust is essential in the care
receiver-caregiver relationship as it impacts the effectiveness of care and the care
receiver’s participation in treatment. Moreover, integrating assistive technology
significantly affects the quality of care by increasing care receivers’ autonomy and
reducing caregivers’ workload. Despite its significance, the mechanisms of trust
involving assistive technology in long-term care have not been clarified.
Methods: To address this gap, this review systematically analyzed 32 articles
published in English since 2,000, sourced from Web of Science, PubMed,
Scopus, and Science Direct databases.
Results: The review identified the dynamics of trust in long-term care settings
involving assistive technology. Based on this trust dynamics, three critical
factors were analyzed: care receiver-related, caregiver-related, and assistive
technology-related.
Discussion: The findings provide a detailed understanding of the factors affecting
trust in long-term care settings involving assistive technology. These insights
contribute to long-term care facility operators making informed decisions
regarding technology adoption in care practice and care service strategies,
ultimately enhancing trust and the quality of care in long-term care settings.
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1 Introduction

Trust is the expectation of people’s social role behavior in uncertain and risky

environments (1). This expectation includes believing the other party is capable, caring,

honest, and reliable (2). Additionally, trust is seen as essential in building positive long-

term care relationships that benefit care receivers and caregivers (3). Bordin et al. (4)

explored the relationship between care receivers and caregivers, highlighting that it

evolves from mutual trust. This trust fosters collaboration, enabling both parties to reach

shared caregiving objectives. When the bond of caring develops into a more protected

recess of inner experience, deeper trust and attachment are needed and cultivated.

Existing studies analyzed the trust dynamics between care receivers and caregivers, which

are generally based on fundamental theories of trust. According to Mayer et al. (5), the

Model of Interpersonal Trust includes trustworthiness characteristics, trust, and risk.

Three trustworthiness characteristics, including competence, integrity, and benevolence,

must be present before trust can exist. Zhang et al. (6) further divided the trust dynamics

into three stages: trust attitudes, intentions, and behaviors developing from initial trust to

more vital trust and even evolving into behavioral habits after long-term interaction.
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For care receivers, high levels of trust lead to better care

receivers’ satisfaction with care, reduced anxiety, and increased

autonomy and willingness to participate in care. Therefore, in a

long-term care relationship, a strong trust relationship can create

a positive nursing environment, improve communication, and

enhance nursing coordination, which is necessary for a

satisfactory and effective caring relationship (7). Additionally,

being trusted by caregivers is described as a favorable and

verified situation, promoting self-esteem and self-confidence (8).

For caregivers, trust can be conceptualized as the adequate

availability of healthcare services and the effective delivery within

the care relationship (9). At this level, trust can be assessed

based on humanism (listening, accurately understanding, and

taking action to address care receiver and family concerns),

communication, caregiver knowledge, reliability or competence, and

caregiver team functionality (10). Without trust, caregivers may

hesitate to provide the necessary care and support, and care

receivers may feel vulnerable and apprehensive about receiving

assistance (11). However, when trust is established, it can help in

creating and sustaining meaningful connections with those they care

for, ultimately improving the overall quality of long-term care.

Additionally, assistive technology is crucial in the long-term

care relationship between care receivers and caregivers.

Ghasemzadeh et al. defined assistive technology as a range of

devices, services, and systems that enhance the functional

capacities of individuals with disabilities (12). The World Health

Organization categorizes assistive technology into six functional

domains based on different disabilities: mobility, vision, hearing,

communication, cognition, and self-care (13). Examples of

assistive technology include a balancing spoon for feeding

assistance for Parkinson’s patients and an eye tracker for

communication assistance for individuals with Amyotrophic

Lateral Sclerosis. According to Rani (14), improving a care

receiver’s ability to live independently can enhance autonomy,

self-esteem, self-confidence, and quality of life. For caregivers,

assistive technology can simplify and streamline the care process,

improve the working environment, and allow more efficient use

of time (15). Additionally, assistive devices can foster a stronger

and more collaborative long-term care relationship between care

receivers and caregivers, as they promote care receiver

enthusiasm and confidence in actively participating in their care

while reducing caregivers’ workload (16).

However, some articles reported that using assistive technology

may also bring challenges. Some care receivers find the devices

complicated, troublesome, and embarrassing or feel that they do

not meet their expectations and fail to gain their trust (17). For

example, a study on exoskeleton technology found that 33.8% of

care receivers experienced unintended misuse when using

exoskeleton robots, and 50.8% of care receivers encountered

accidental device activation, which decreased their trust in

assistive technology (18). Trust is essential for users to embrace

assistive technology. It’s crucial to comprehensively analyze the

role of trust in the long-term care process, as it directly impacts

the quality of care provided through assistive devices.

Therefore, if the care receiver’s physical condition gradually

deteriorates in long-term care, the demand for assistive technology
Frontiers in Rehabilitation Sciences 02
from both care receivers and caregivers will increase, making its

use the norm. Moreover, as the care receiver’s physical condition

becomes more fragile, they become more sensitive to potential

care risks, affecting the trust between care receivers and caregivers.

Therefore, examining the dynamics of trust in long-term care

settings involving assistive technology is essential.

Assistive technology plays a significant role in care relationships

and should not be overlooked in discussions about trust in long-

term care. Ignoring the context of assistive technology use can lead

to a misunderstanding of the power dynamics between care

receivers and caregivers (19). For instance, care receivers using

wheelchairs can move independently, leading to increased

confidence and a decreased need for caregiver assistance, ultimately

giving care receivers more independence in decision-making.

However, current research often fails to consider the practical

impact of assistive technology on trust in long-term care (20). This

review aims to address this gap by considering the context of

assistive technology when discussing trust in long-term care.
2 Methods

This review followed a structured approach to retrieve and

screen articles by the PRISMA guidelines to address the question

(21): What are the trust dynamics between care receivers and

caregivers when using assistive technologies in long-term care

settings? This review explores the care receiver’s trust in assistive

technology, the caregiver’s trust in assistive technology, and the

mutual trust between care receivers and caregivers involving

assistive technology. By analyzing these relationships, the review

aims to clarify the critical role of assistive technology in trust

dynamics in long-term care settings and the factors influencing

them. The findings of this review could potentially contribute to a

better understanding of trust in long-term care through assistive

technology, thereby enhancing the effectiveness of long-term care.
2.1 Search strategy

The search process followed a systematic approach, using clear

procedures and reflective processes recommended by Harcourt

and Rumsey (22) to identify and review articles. This approach

helped to locate all relevant literature that met the predetermined

inclusion criteria and avoid missing critical studies or mistakenly

including out-of-scope studies, which could bias the analysis. The

search included four concepts: long-term care, trust, assistive

technology, and assistive devices. The words were entered

individually into designated databases related to the research topic

to identify synonyms, phrases, alternative terms, related terms,

plurals, and word spelling variations (23). This review involved

both professional and informal caregivers, including family

members. It focused on care receivers who require long-term

assistance and rely on caregivers for daily activities, highlighting

their greater need for assistive technology. Long-term care in this

context encompassed home care and institutional settings like

nursing homes. Four databases were used: Web of Science,
frontiersin.org
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PubMed, Scopus, and Science Direct. Boolean logic operators like

“AND” and “OR” were used to limit the search. The search

focused on peer-reviewed evidence syntheses published after 2000.

This timeline was determined based on trends noted in two

reviews on assistive technologies in long-term care that indicated

that most papers were published after 2000 (24, 25). The language

of the study had no restrictions during the search. The initial

search was conducted in May 2024, followed by an updated search

in June 2024 using the same strategy.
2.2 Eligibility criteria

2.2.1 Inclusion criteria
• Topic of study:

(1) were set in long-term care settings.

(2) discussed relationships and/or trust between care receivers

and caregivers.

(3) included assistive technology that allowed for interaction or

information sharing between care receivers and caregivers.

• Type of scientific material to analyze: Primary studies (quantitative,

qualitative, and mixed methods) were included as they could

provide insight into the phenomenon under study.

• Full text available. Only full-text and conference articles.

2.2.2 Exclusion criteria
• Articles that did not address persons in long-term care.

• Articles that did not include assistive technology in long-term care.

• Articles that did not discuss trust in long-term care while using

assistive technology.

• Articles exclusively discussing care receivers aged below 18 years

were excluded, as the review focused on adults receiving long-

term care services.

2.3 Study selection and evaluation

The text screening process was divided into two stages: (1) title

and abstract and (2) full text.

(1) Title and abstract screening: A panel of three members reviewed

the articles’ titles and abstracts in two rounds to ensure they met

the inclusion criteria. All three members had a background in

assistive technology research. Each member screened a random
TABLE 1 Classification of assistive technologies.

Category D
Mobility Mobility assistive technologies could be used for motor disabilities, or m

limb prostheses, and walkers.

Vision Vision assistive technologies could be applied to visual impairment su

Hearing Hearing assistive technologies are suitable for hearing loss, or deafnes

Communication Communication assistive technologies focus on alternative and augm
remote communication of disease information.

Cognition Cognition assistive technologies are applied to symptoms that affect c
assisted comprehension problems, reading, and verbal comprehension

Self-care Self-care assistive technologies can be used for washing oneself, carin
example, bathing aids, feeding aids and sphygmomanometer.
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sample of 100 titles and abstracts, marking the results as

“include” and “exclude.” If the panel members could not judge

whether to include an article, it was marked for “further

discussion.” After the first screening round, a meeting was held

to discuss the screening results. For the articles that could not

be judged, the review panel discussed to reach a consensus on

whether these studies should be included or excluded from

the screening.

Study evaluation: After the second screening round, the screening

results were checked for consistency. Cohen’s Kappa values were

calculated between pairs of panel members (for example, Panel

1—Panel 2; Panel 2—Panel 3; Panel 1—Panel 3), resulting in

Kappa values ranging from 0.66 to 0.854, indicating moderate to

high agreement (26).

(2) Full-text screening: At the full-text screening stage, a single-

reviewer approach was considered sufficient due to a clear

understanding of the inclusion and exclusion criteria

established by the panel members and due to time and

resource constraints. Additionally, this review included

studies that met the inclusion criteria without a formal

quality assessment due to the low search yield. This

approach allowed us to compile a wider array of data,

providing broader insights into the research conclusions.

2.4 Data extraction and synthesis

The research panel conducted data extraction and analysis. Three

panel members extracted data using a form developed specifically for

this review. The form was piloted in three articles and included

information: type of assistive technology, description of care

receivers, description of caregivers, and data collection method.

Assistive technologies were classified according to SCHOLZ’s and

Mishra’s description of assistive technologies (see Table 1) (27, 28).

All studies identified in the search were thoroughly read, and initial

codes were given to subsets of the data following the approach

proposed by Thomas and Harden (29). A coding strategy involving

descriptive and evaluative coding was employed. Descriptive

coding involves assigning codes that best describe the flow of

data. In contrast, evaluative coding involves assigning codes

based on judgments about the presence of concepts, as defined

by Miles et al. (30).
escription
obility impairments, affect the upper and/or lower limbs, such as wheelchairs, lower-

ch as cane and bionic eyes.

s, such as hearing aids.

entative communication. It can be used for speech disorders caused by diseases or

ognitive ability and intelligence, such as Alzheimer’s disease, traumatic brain injury,
. For example, social assistance robots.

g for body parts, toileting, dressing, eating, drinking and caring for healthy. For
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Thematic analysis was conducted to identify the impact of six

types of assistive technology on the care receiver-caregiver

relationship, trust, and any influencing factors. Two panel

members independently coded the data from each article on

influencing factors. This involved highlighting and marking

relevant sections from the extracted data in a Word document.

Following this, two panel members met to discuss and merge the

developed codes into a single document. Subsequently, the first

member then analyzed the codes and identified three major

categories: care receiver-related, caregiver-related, and technology-

related. The second member reviewed these categories to ensure

they accurately represented the data extracted from the articles.
3 Result

The database search retrieved 1,935 references, and 257 duplicate

articles were removed. 1,632 articles were excluded through the title

and abstract screening stage. The remaining 46 articles were

reviewed in full text. Out of these, 14 articles were discarded

because they did not meet the inclusion criteria (see Figure 1).
3.1 Overview of articles

A total of 32 articles were included in the screening process.

Most articles were published from 2012 onwards, with the

highest number of articles in 2012 and 2013 (see Figure 2).
FIGURE 1

Prisma flow diagram.
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Among the six domains of assistive technology, self-care assistive

technology, such as electronic health self-management tools, was

the most frequently discussed (n = 13). This was followed by

articles discussing communication assistive technology (n = 6),

such as socially assistive robots, and mobility assistive technology

(n = 6), including wheelchairs and walkers.

Most of the articles discussed the physical conditions of the

care receivers. These conditions included chronic kidney disease

(n = 1), cognitive impairment and Alzheimer’s disease (n = 5),

stroke and lower limb disability (n = 6), hearing impairment

(n = 1), chronic obstructive pulmonary disease (n = 3), visual

impairment (n = 2), and diabetes complicated with multiple

physical conditions (n = 10).

Some of the articles described the situation of caregivers, which

included informal carers (n = 6), such as family members and

friends of care receivers; professionals (n = 6) like nurses,

therapists, and general practitioners; professional caregivers

working in facilities, and care receivers’ family caregivers (n = 3).

Table 2 outlines the characteristics of the articles that are included.
3.2 Care receiver-caregiver trust involving
assistive technology

Care receiver-caregiver trust involving assistive technology

includes care receiver and caregiver trust in assistive technology,

and care receiver-caregiver trust through assistive technology.16

articles discussed care receiver trust in assistive technology
frontiersin.org
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FIGURE 2

Number of articles by year.
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(31, 32, 34, 37, 42, 44, 45, 47–49, 51, 52, 55, 58–60), while 7 articles

discussed caregiver trust in assistive technology (32, 43, 48, 51, 52,

55, 58). More articles linked care receiver and caregiver trust in

assistive technology with the acceptance process. They referred to

theories like the Theory of Acceptance and Use of Technology

(UTAUT) (49, 51, 52, 56, 58). However, only a few articles

examined care receiver and caregiver trust in assistive technology

from the perspective of interpersonal trust (40, 55). According to

Pettersson et al. (40), risks from the perspective of interpersonal

trust must be taken seriously when using assistive technology, as

risk factors such as safety, privacy, and dignity are crucial for

care receivers in long-term care. Therefore, this review starts with

the perspective of interpersonal trust and combines it with the

descriptions of the technology acceptance process in most

articles, proposing a process for care receiver-caregiver trust

involving assistive technology. This process starts with

prompters, contacting trustworthiness characteristics of assistive

technology, care receivers, and caregivers, generating trust

attitude, trust intention, and trust behavior, and finally,

evaluating assistive technology and slowly evolving it into life

habits (see Figure 3).
3.2.1 Prompters
Care receivers evaluate their long-term care needs throughout

this process. These needs are related to their physical limitations

when performing daily activities (31, 49). For example, those

with lower limb disabilities often require assistive technology to

use the toilet independently. Consequently, limitations in long-

term care prompt care receivers to use assistive technology (55).

During this phase, care receivers also develop expectations

regarding how assistive technology can help them overcome

challenges posed by their physical condition (51).

Caregivers assess the complexity of nursing tasks in this

process. The complexity of tasks will trigger the caregiver’s

interest in assistive technology (48, 52). For example, Pino et al.
Frontiers in Rehabilitation Sciences 05
(58) reported that caregivers who care for care receivers with

cognitive impairment have a high demand for social assistive

robots, as communicating with care receivers with cognitive

impairment can be challenging.

3.2.2 Care receivers’ and caregivers’
trustworthiness characteristics

These characteristics encompass ability, benevolence, and

integrity. For care receivers, these characteristics reflect their

capacity to perform daily activities and manage health conditions

independently, willingness to communicate and collaborate

with caregivers, and consistency in actions (42, 45, 50). On the

other hand, caregivers demonstrate trustworthiness through

their ability to obtain the necessary nursing knowledge and

skills, kindness in communication, and dedication to upholding the

dignity and autonomy of care receivers (40, 48, 60). However,

in long-term care settings, care receivers’ trustworthiness

characteristics change due to physical conditions; accordingly, their

requirements for caregivers’ trustworthiness characteristics also

change (43).

3.2.3 Assistive technology’s trustworthiness
characteristics

Both care receivers and caregivers assess the usefulness,

reliability, and usefulness of assistive technologies (49, 51, 52,

56, 58). Huniche et al. (41) identified several factors influencing

care receivers’ perceptions of the technology’s trustworthiness,

including referrals from family, friends, and professional caregivers.

Some articles indicate a link between the trustworthiness

characteristics of assistive technologies and the trust perceptions

of care receivers and caregivers (49, 55, 58). For example, Pino

et al. (58) found that when family members of care receivers

with cognitive impairments trusted social assistive robots, they

felt more assured that their loved ones could engage socially in

the community.
frontiersin.org
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TABLE 2 Description of articles.

Authors Type of assistive technology Description of care receivers Description of
providers

Data collection

Murphy et al. (31) Health technologies (Self-care) Older adults living with multiple chronic
health conditions, such as Diabetes and
Coronary Heart Disease

Nurses, physiotherapists,
occupational therapists

Semi-structured
individual interviews
and focus groups

Donald et al. (32) Electronic health self-management tool (Self-
care)

Chronic kidney disease Primary care physicians,
allied health

Semi-structured
interviews

Mehrabianet al. (33) Home telecare system (Cognition) Cognitively impaired and Alzheimer’s disease Care receiver’s family Semi-structured
interviews

Ziefle et al. (34) Video-based monitoring systems
(Communication)

Older adults in long-term care Not described Scenario-based
questionnaire

Copolillo, Albert E.
(35)

Mobility devices (Mobility) Lower limb disables Nurses Focus groups and
individual narrative
interviews

Barker et al. (36) Wheelchair (Mobility) Senior stroke survivors Not described Semi-structured, in-
depth interviews

Lindqvist et al. (37) Assistive technology for cognitive support in
everyday (Cognition)

Alzheimer’s disease Care receiver’s family Semi-structured
interviews

Gramstad,et al. (38) Wheeled walker, shower chair, Bidet Lift chair
(Mobility)

Difficulties with mobility Care receiver’s family Interviews

Southall et al. (39) Hearing assistance technology (Hearing) Hearing impaired persons Care receiver’s families
and friends

Interviews

Pettersson et al. (40) Assistive devices for Mobility, personal care and
housekeeping (Mobility)

Post-stroke individuals Spouses and home help
staff/personal assistant

Conversational
interviews

Huniche et al. (41) Self-monitoring (Self-care) Chronic obstructive pulmonary disease Spouses and other family
members

Semi-structured
interviews

Lu et al. (42) Home telehealth (Communication) Primary diagnosis of hypertension, diabetes
or both

Nurses Focus group meeting
and individual
interviews

Fairbrother et al.
(43)

Telemonitoring (Communication) Chronic obstructive pulmonary disease Healthcare professionals
and managers

Semi-structured
interviews

Chang et al. (44) Home Telehealth Technology (Communication) Diabetes Family members, doctors
and nurses

Interviews

Fairbrother, Peter,
et al. (45)

Telemonitoring (Communication) Chronic obstructive pulmonary disease Professionals such as
nurses and general
practitioners

Semi-structured
interviews

Conradie et al. (46) Tactile systems (Vision) Visually impaired Not described Interviews

Wilkowska et al.
(47)

Medical Assistive (Self-care) Chronic disease such as cardiovascular
diseases, diabetes mellitus, asthma

Not described Focus group and
questionnaire

Harrefors et al. (48) Digital Photo Diary (Cognition) Mild Dementia Professional caregivers Questionnaire

Balasubramanian
et al. (16)

Voice activated device ’smart speaker’ (Self-care) Diabetes and the other on a range of long-
term health conditions such as multiple
sclerosis, dementia, depression

Informal carers Focus groups

Sun et al. (49) Personal health devices (Self-care) Care receiver suffering from different chronic
diseases, including hypertension,
hyperthyroidism, arthritis diabetes, coronary
disease, bronchitis

Not described Questionnaire

Materia et al. (50) Wearable health sensors (Self-care) Chronic health conditions such as AIDS,
Arthritis, Asthma, Diabetes and Emphysema

Not described Questionnaire

Wang et al. (51) AI-assisted diagnosis in intelligent Healthcare
(Self-care)

Care receivers suffering from different
chronic diseases, including hypertension,
diabetes, chronic obstructive pulmonary
disease

Doctors Questionnaire

Tan et al. (52) Assistive robots (Self-care) Chronic conditions, such as diabetes,
hypertension

Informal caregiver such
as family members

Questionnaire

Farina et al. (53) Wearing activity monitors (Self-care) Older adults with dementia Carer in community Qualitative interviews

Milallos et al. (54) Smart cane (Vision) Blind or visually impaired Not described Online interview

Ventura et al. (55) Artificial intelligence system named MAIA
would aim to interpret users’ intentions and
translate them into actions performed by
assistive devices (Mobility)

Post-stroke Not described Socio-demographic
questionnaire and
interview

Wilkowska et al.
(56)

Medical device – a smart textile (Self-care) Chronic disease Not described Questionnaire

Lingg et al. (57) Autonomous wheelchair (Mobility) People with mobility impairments Not described Questionnaire

Pino et al. (58) Socially assistive robots (Cognition) Persons with Mild Cognitive Impairment Informal caregivers Questionnaire

(Continued)
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TABLE 2 Continued

Authors Type of assistive technology Description of care receivers Description of
providers

Data collection

Heerink et al. (59) Socially assistive robots (Communication) Chronic disease Not described Questionnaire

Skymne et al. (60) Assistive device (Self-care) Older adults with multiple health problems
affecting daily activities

Not described Group discussion

Otten et al. (61) Assistive device (Self-care) Chronic diseases Not described Semi-structured
interviews

FIGURE 3

Care receiver-caregiver trust involving assistive technology.

Zheng et al. 10.3389/fresc.2024.1492104
3.2.4 Trust attitude
Care receivers and caregivers evaluate the advantages and

disadvantages of assistive technology. Tan et al. (52) outlined the

evaluation process, which includes assessments of financial risk,

performance risk, perceived usefulness, ease of use, and overall

well-being, ultimately shaping the perceived value of assistive

technology. Caregivers must consider their convenience and the

well-being of those they care for when evaluating assistive

technology (41). Furthermore, the reciprocal influence between

the trustworthiness of assistive technology and caregivers’ trust

attitudes was mentioned in the collected articles (34, 43, 55). For
Frontiers in Rehabilitation Sciences 07
example, Ventura et al. (56 noted that caregivers feel intelligent

wheelchairs reduce risks for care receivers with lower limb

disabilities when crossing roads, making them feel more at ease

using such devices. Consequently, assistive technology can

empower both care receivers and caregivers, mitigate risks in

caregiving, and foster trust between them.

3.2.5 Trust intention
Care receivers’ and caregivers’ willingness to trust assistive

technology. For care receivers, this involves confidence in the

reliability of such technology and believing that any unexpected
frontiersin.org
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risks will be effectively handled (55). Caregivers, in turn, feel

assured in their capacity to mitigate the potential risks associated

with using assistive technology. For example, when using remote

health monitoring systems, caregivers should remain attentive to

safety concerns and potential privacy violations that may impact

care receivers (42). Consequently, trust intention emerges from

carefully evaluating the associated risks and benefits.

3.2.6 Trust behavior
Care receivers and caregivers engage with assistive technology

while participating in long-term care (52, 58).

3.2.7 Evaluation
Care receivers and caregivers assess the actual outcomes of

assistive technology against anticipated benefits. For care

receivers, these evaluation results significantly impact their future

interactions with assistive technology, affecting their degree of

trust and attitude. If the actual outcomes are disappointingly low

compared to expectations, the care receiver might discontinue

using the assistive technology (32, 44, 51).

3.2.8 Habit
Integrating assistive technology into everyday life. However,

some care receivers are worried about the long-term reliance on

assistive technology, fearing it could foster dependence and cause

social stigma (60). Moreover, this habit might be temporary for

care receivers, whose needs often change as their physical

condition progresses. When their condition changes, they must

re-establish trust in assistive technology to meet their evolving

care requirements (45). For example, as stroke patients

experience declining lower limb mobility, they are prompted to

reassess their trust in the daily crutches they use and determine

if they should consider alternative mobility assistive devices.
3.3 Impact factors of trust in long-term care

From the above description, it is apparent that although the

trust process of caregivers and care receivers in assistive

technology is similar, the factors affecting their trust in assistive

technology differ because of the various roles they play in the

long-term care relationship. Additionally, assistive technology

plays a dual role in establishing trust with care receivers and

caregivers. This review identifies the influencing factors of care
TABLE 3 Care receiver-related factors.

Care receiver-related factors Number

Mobility
Demographics: gender, age

Physical condition *

Experience in care receiver-caregiver relationship *

Experience in assistive technology

Social willingness *

Propensity in independence *

Financial conditions: Covering the costs of care and assistive technology
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receivers, caregivers, and assistive technology. It categorizes the

number of articles related to each influencing factor according to

the type of assistive technology.

3.3.1 Care receiver-related factors
18 articles mentioned care receiver-related factors (31, 34, 37,

40–47, 49, 50, 54, 55, 58, 60). Among these factors, physical

condition and experience in assistive technology were mentioned

the most, with six articles, respectively, followed by social

willingness and financial conditions, with four articles.

Additionally, demographics, experience in care receiver-caregiver

and propensity for independence were mentioned in two articles,

as shown in Table 3.

Factors related to physical condition include the current

physical state and expectations regarding it. Care receivers are

more apprehensive about assistive technology’s potential adverse

effects on their physical health and overall well-being. This

heightened concern may be due to the fragile physical function

of care receivers, as they require assistance but have a lower

tolerance for the potential risks associated with assistive

technology (50). Additionally, the reasonable expectations of care

receivers regarding their physical condition impact their trust in

caregivers and assistive technology, which was reported in articles

discussing self-care assistive technology (31, 41). According to

Murphy et al. (31), if care receivers have unrealistic expectations

for their physical condition, they may experience anxiety during

the prolonged recovery process and ultimately lose trust in both

caregivers and assistive technology.

Regarding experience with assistive technology and the care

receiver-caregiver relationship, many care receivers encountered

incorrect operations and technical failures while using assistive

technology. These experiences made them feel embarrassed,

stressed, and worried about the reliability of assistive technology

(46). As a result, their willingness to use assistive technology

decreased (44). Additionally, the experience of interacting with

caregivers influences care receivers’ trust in caregivers. This, in

turn, can lead to care receivers being hesitant to seek help and

feeling afraid of disturbing others (40, 44).

Regarding social willingness, articles discussing mobility,

communication, and self-care assistive technology have

mentioned how these technologies can disrupt interpersonal

interactions (31, 42, 43, 55). Care receivers desiring social

interaction are concerned that using assistive technology may

hinder their ability to connect with others (31, 42). However,
of article (classified by the type of assistive technology)

Vision Hearing Communication Cognition Self-care
* *

* ****

*

* ** ***

** *

*

** * *
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maintaining interpersonal relationships with caregivers can

improve their satisfaction with long-term care (43). For instance,

Patterson et al. (32) found that care receivers were denied help

by caregivers, causing the care receivers to feel ashamed about

relying on others. Furthermore, care receivers with a propensity

for independence were more inclined to solve problems

encountered in care alone rather than relying on the working

hours and help opportunities provided by caregivers (40, 45).

In terms of financial conditions, care receivers have to coexist

with their condition, requiring long-term and complex care. For

example, articles discussing multiple sclerosis, dementia, and

depression mention the high long-term care and assistive

technology costs as the disease progresses, creating barriers for

care receivers to receive the care they need (16, 33, 42, 44).

The discussion on demographics included factors such as

gender and age. According to Wilkowska et al. (56), middle-aged

care receivers have the lowest confidence in the reliability of

assistive technology compared to elderly and young care

receivers. Young care receivers value privacy the most when

using assistive technology and often hide this usage from others.

Additionally, the trust of male care receivers is significantly

influenced by the perceived availability of assistive technology,

while the factors female care receivers consider are more complex.

3.3.2 Caregiver-related factors
16 articles mentioned caregiver-related factors (16, 31, 35, 39,

42–45, 48, 49, 51, 52, 54, 55, 58, 60). Among these factors,

experience in assistive technology was mentioned the most, with

six articles, followed by communication skills and collaboration,

with five articles. Additionally, competency and knowledge were

mentioned in four articles, and experience in care receiver-

caregiver and working burden were mentioned in three and two

articles, respectively (see Table 4).

Caregivers’ experience in assistive technology plays a key role

in the quality of care, as caregivers have the final say in deciding

how to use assistive technology (60). Articles discussing self-care

assistive technology mention caregivers refusing to use digital

assistive devices for care receivers because they believed the

complex operation procedures were unsuitable (61).

Regarding communication skills and collaboration, caregivers’

positive and supportive communication skills can help care

receivers gain a sense of security, recognition, and self-esteem in

care. For example, Lu et al. (42) reported that remote health

monitoring systems might weaken face-to-face social interaction,

which will increase care receivers’ anxiety and panic when they
TABLE 4 Caregiver-related factors.

Caregiver-related factors Number of art

Mobility Vision
Competency and knowledge

Working burden

Experience in care receiver-caregiver relationship *

Experience in assistive technology *

Communicate skill

Collaboration *
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encounter problems. Additionally, the collaboration mode

between caregivers and care receivers without assistive technology

differs in that it involves assistive technology. For example, for

care receivers using wheelchairs, caregivers need to establish a

new cooperative relationship with care receivers, take on the

roles of cleaning wheelchairs, and provide continuous support to

care receivers when they cross the road to enhance their sense of

security (40). Therefore, an excellent collaborative model can

promote care receivers to obtain high-quality care.

Regarding competency and knowledge, on the one hand, the

caregiver’s familiarity with nursing expertise affects their initial trust

in assistive technology, as nursing expertise will support them in

controlling the risks of using assistive technology (48, 51). On the

other hand, the professional ability of the caregiver was regarded as

a guarantee for care receivers to use assistive technology. According

to Lu et al. (42), care receivers believe that the professional

guidance of the caregiver can enable them to use assistive

technology better. Additionally, experience in the care receiver-

caregiver relationship and the working burden of caring tasks affect

the caregiver’s motivation to use assistive technology (41).

3.3.3 Assistive technology-related factors
Sixteen articles mentioned assistive technology-related factors

(34, 37, 40–42, 44–47, 49, 52, 54, 55, 58, 60, 61). Among these

factors, perceived usefulness and perceived reliability were

mentioned the most, with eight articles, respectively, followed by

perceived ease of learning and social support, with four articles.

Additionally, morality and cost were mentioned in three articles,

respectively (see Table 5).

Perceived usefulness is the factor that receives the most

attention from care receivers and caregivers because it affects

their expectations of the functions of assistive technology. For

care receivers and caregivers in long-term care settings, perceived

usefulness means providing care receivers with short-term safety

and comfort and providing long-term functional support to

adapt to the progression of the disease. For example, Skymne

et al. (60) reported that some care receivers expected to improve

their physical function in the long-term care process because

they were worried about becoming dependent on assistive

technology and could not live everyday life without it.

Perceived reliability impacts care receivers’ continued use of

assistive technology. Especially when assistive technology gains the

initial trust of care receivers and caregivers, the most important

factor affecting their continued use of assistive technology is that

the technology can operate reliably and stably (44).
icle (classified by the type of assistive technology)

Hearing Communication Cognition Self-care
* * **

* *

**

* ****

** * **

** **
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TABLE 5 Assistive technology-related factors.

Assistive technology-related factors Number of article (classified by the type of assistive technology)

Mobility Vision Hearing Communication Cognition Self-care
Perceived usefulness * * * ** ***

Perceived ease of learning * * **

Perceived reliability * * *** * **

Cost ** *

Morality * **

Social support * * **
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Care receivers and caregivers are more likely to trust easy-to-

use assistive technology. On the contrary, when caregivers and

care receivers make mistakes in complex operation processes and

try to use them repeatedly, their psychological pressure will

increase, and they will quickly lose trust in assistive technology,

eventually leading to its abandonment (49).

Regarding social support, assistive technology must be

provided to care receivers. On the contrary, assistive technology

that breaks interpersonal interaction will make care receivers

helpless. For example, Skymne et al. (60) reported that some

caregivers believed that care receivers no longer needed help after

using assistive technology, which caused care receivers to feel

helpless and embarrassed when encountering difficulties,

reducing their recognition of assistive technology and caregivers.

Morality involves the privacy, dignity, and positive emotional

support of care receivers (49). According to Ziefle et al. (34),

only by thoroughly ensuring that assistive technology respects

privacy restrictions, is unobtrusive, invisible, and provides

tangible support can a reasonable level of acceptance be achieved.
4 Discussion

Compared with the trust dynamic between care receiver

and caregiver without assistive technology, care receiver-caregiver

trust involving assistive technology includes the process of

trust in assistive technology, and trust in assistive technology

impacts care receiver-caregiver trust by interacting with their

trustworthiness characteristics and trust attitude. According to

existing research discussing care receiver-caregiver trust,

trustworthiness characteristics are necessary to promote trust

between care receivers and caregivers. For example, Mikesell et al.

(62) reported that care receivers trust caring offered by caregivers

with competence, knowledge, and integrity. However, this

conclusion cannot fully cover some actual long-term care scenarios

of using assistive technology, such as care receivers accepting care

from family members with limited nursing knowledge but knowing

how to use assistive technology. This review summarizes the

mechanism of care receiver-caregiver trust involving assistive

technology, which can explain the trust dynamics between care

receivers and caregivers when using assistive technology.

On the one hand, trust in assistive technology interacts with care

receivers’ and caregivers’ trustworthiness characteristics. Trust in

assistive technology empowers care receivers’ and caregivers’

trustworthiness characteristics. Sun et al. (49) reported that personal
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health assistive technology can promote care receivers’ recognition of

caregivers’ caring ability by strengthening communication between

care receivers and caregivers. Care receivers’ and caregivers’

trustworthiness characteristics can also support trust in assistive

technology. According to Otten et al. (61), care receiver’s trust in

assistive technology is built on not only factors like function,

empathy, transparency, and communication but also the professional

competence of caregivers who recommend the assistive technology,

especially when care receivers use assistive technology for the first

time. However, the critical effect between trust in assistive

technology and care receivers’ and caregivers’ trustworthiness

characteristics may also be harmful. For example, the difficulty in

operating social assistive robots will put pressure on care receivers

with dementia and cause them to resist caregivers’ work (58).

On the other hand, trust in assistive technology interacts with

care receivers’ and caregivers’ trust attitudes. Assistive technology

affects care receivers’ and caregivers’ trust attitude through risk

management. For example, Pettersson et al. (40) reported that

mobility assistive devices can reduce care receivers’ risk of falling,

which leads to the care receiver’s family agreeing care receivers

to leave alone and even take care of household chores while

using mobility assistive devices. However, assistive technology

also brings potential risks. For example, Fairbrother et al. (43)

argued that the use of telehealth detectors may cause care

receivers’ loss of patience and confidence in the caregivers’

caring, as this assistive technology brings potential risks resulting

in care receivers overly focusing on their physical data, and

getting anxiety about the physical condition.

Therefore, when using assistive technology, it is necessary to

develop personalized guidelines for using assistive technology

based on the characteristics of care receivers and caregivers. The

guidelines for using assistive technology involve guiding the

selection of assistive technology and standardizing caregivers’

introducing, teaching, and using assistive technology for care

receivers. Standardized guidelines will promote the trust of care

receivers and caregivers, as they can control the risks of assistive

technology and give full play to its advantages.

Assistive technology-related factors play a critical role in the

relationship between care receiver-related factors and caregiver-

related factors, which promotes coordination between influencing

factors and ultimately impacts the trust dynamic. This review

found that assistive technology’s perceived usefulness and

reliability coordinate the care receiver’s physical condition and

the caregiver’s communication skills and collaboration. Firstly,

most articles mentioned the care receiver’s physical condition
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because the deterioration of physical condition leads to an increase

in care needs, which is the core of long-term care. For example, as

the physical condition of care receivers with chronic obstructive

pulmonary disease changes, on the one hand, they need to adjust

their expectations of their physical condition. On the other hand,

they need to rely on more care, such as using a ventilator

to maintain survival (63). Therefore, the increase in care

receivers’ care needs and the intervention of assistive technology

pose new challenges to caregivers’ work. Secondly, caregivers’

communication skills and collaboration are important factors in

adapting to care receivers’ physical changes. When assistive

technology is involved in long-term care, caregivers must adjust

their roles and provide care receivers with operational assistance

and emotional support. For example, when care receivers use

digital personal health monitoring devices, caregivers need to

assist care receivers in understanding their health data and

establishing correct expectations about their physical condition.

Otherwise, incorrect cognition and operation of assistive

technology will cause the care receiver to feel anxious and have

low self-esteem regarding their physical condition (64). Finally,

assistive technology’s perceived usefulness and reliability promote

cooperation between care receivers and caregivers. The perceived

usefulness and reliability of assistive technology encourage care

receivers to participate in care activities more actively, as assistive

technology provides care receivers with the expectation of

improving their physical function. Additionally, assistive

technology guides caregivers to participate in care efficiently and

gain the recognition of care receivers. For example, digital

personal health monitoring devices provide diet planning for

diabetic care receivers, guide caregivers to prepare diets that suit

the care receiver’s physical condition, and promote care receivers’

recognition and trust in the professional ability of caregivers (65).

Implications for using assistive technology in long-term care

setting. (1) Promote interpersonal interaction and social support

through assistive technology. For care receivers, using assistive

technology can promote their autonomy, but it does not mean

they can maintain complete independence without interacting

with the caregiver. Assistive technology can complement, rather

than replace, caregivers by offering professional advice and

strengthening care-receiver-caregiver interactions. For example,

using an AI health management system does not mean that care

receivers do not need the help of caregivers. Instead, it provides

more professional advice through AI to promote care receivers’

recognition of caregivers and strengthen the interaction between

care receivers and caregivers (66). (2) Focus on the care receiver’s

physical condition and pay attention to the care receiver’s

emotional support. In everyday life, care receivers may experience

multiple health issues. Those with diverse medical conditions often

have mixed feelings regarding assistive technology, as they see its

potential to create opportunities and offer a sense of security while

being aware of its limitations and concerns (60). On the one hand,

assistive technology’s customizable and adaptable nature supports

its capacity to address personalized needs and eliminate barriers

caused by various physical conditions. Conversely, assisting care

receivers in understanding their multiple health issues and

providing positive emotional support can help them adjust their
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expectations, thus increasing their trust in assistive technology. For

example, Huniche et al. (43) reported that caregivers need to

provide positive emotional support for care receivers when using

health-detecting technology. Physical data health from assistive

technology is not neutral to care receivers but feedback on their

physical status, which they are mostly concerned with. Therefore,

it is necessary to pay attention to assistive technology’s positive or

negative emotional value. (3) From care receiver dependence on

assistance to collaborative assistance. Care receiver-centered care

tends to heighten care receivers’ dependence on their caregivers,

which in turn worsens their social stigma. When care receivers

must rely on caregivers for daily tasks, they often experience

diminished decision-making power, leading to a decline in self-

worth and increased social labelling as disabled. The resulting

social stigma and dependency pressures can make care receivers

resistant to assistive technology (67). On the other hand,

collaborative assistance promotes the active participation of care

receivers in their care, bolstered by assistive technology, which can

enhance their sense of self-worth and alleviate caregiver burdens.

Research has indicated that effective collaborative care correlates

with improved management of health indicators and greater

treatment success (68). However, it’s essential to recognize that not

every care receiver wishes to engage actively in care decisions;

some may prioritize pleasing their caregivers over participating in

these decisions (69). Therefore, tailoring the caregiver-care receiver

relationship is crucial when applying collaborative care approaches.
5 Limitations

This review’s findings also highlight several limitations. Firstly,

the use of various interrelated terms related to trust, with unclear

definitions, led to interpretation challenges, as these terms can be

understood differently. The authors of the articles cited may have

differing interpretations, and this terminology variation might have

caused some articles to be excluded. Additionally, including

studies without a formal quality assessment increases the risk of

incorporating research with varying levels of methodological rigor.

Without assessing quality, the findings may not accurately

represent the true state of the literature. For instance, including

studies with methodological flaws can lead to overestimations or

underestimations of effects, ultimately affecting the reliability of

the conclusions drawn. Consequently, the overall conclusions of

the review may combine both high-quality and low-quality

evidence, potentially distorting the understanding of the topic.

Secondly, the limited number of assistive technologies analyzed

and the lack of significant quantitative differences among the types

of assistive technologies make it challenging to draw meaningful

conclusions regarding their impact on trust in long-term care.

Thirdly, grey literature, including books and theses, was excluded

for feasibility reasons. Focusing solely on published data may also

overlook the effects of publication bias on this review, potentially

limiting the comprehensiveness of the assessment. Additionally,

without restricting physical conditions, we have obtained the trust

dynamics in long-term care settings. Perhaps this is not applicable

to every disease. Nonetheless, the insights from this review are
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valuable. They will assist operators of long-term care facilities in

making informed decisions about technology adoption in care

service strategies, ultimately enhancing the quality of long-term care.
6 Conclusion

This review examined long-term care involving assistive

technology. As for the implications, it highlights the critical

role of assistive technology in the care receiver-caregiver trust

dynamic. The trust dynamic involves prompters, trustworthiness

characteristics, trust in assistive technology, trust attitude, trust

intention, trust behavior, evaluation, and habit. Additionally, this

review summarized the factors that influence the trust dynamic;

they included care receiver-related factors, caregiver-related factors,

and assistive technology-related factors, which cover demographics,

finance, sociability, experience, and morality etc. Furthermore,

it revealed that assistive technology-related factors promote

coordination between care receiver-related and caregiver-related

factors, ultimately impacting the trust dynamics. Based on these

findings, this review proposed pathways to encourage trust in long-

term care by using assistive technology, promoting social support,

providing positive emotional support, and focusing on collaborative

assistance. This review provides theoretical guidance to long-term

care facility operators, helps to build trust in long-term care

settings, and promotes care receivers’ well-being.
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