JOURNAL OF MEDICAL INTERNET RESEARCH Lecetd

Review

Health Care Professionals’ Perspectives of Socially Assistive
Robots in Health Care Settings: Systematic Review

Yun Hsuan Lee', RN; Fang Yu Hsu*?, RN; Angela Shin-Yu Lien**, CDE, RN, PhD

Graduate Institute of Nursi ng, College of Medicine, Chang Gung University, Taoyuan, Taiwan

2Department of Nursing, Chang Gung Memoria Hospital Linko Branch, Taoyuan, Taiwan

3school of Nursi ng, College of Medicine, Chang Gung University, Taoyuan, Taiwan

4Department of Internal Medicine, Division of Endocrinology and Metabolism, Chang Gung Memorial Hospital Linko Branch, Taoyuan, Taiwan

Corresponding Author:
Angela Shin-Yu Lien, CDE, RN, PhD
School of Nursing

College of Medicine

Chang Gung University
Wenhua 1st Rd.

Guishan

Taoyuan, 33375

Taiwan

Phone: 886 0966765953
Email: angela@gap.cgu.edu.tw

Abstract

Background: Health care professionals (HCPs) are key stakehol derswhose acceptance, preparedness, and ethical considerations
influence the integration of socially assistive robots (SARS). This review explores HCPS' perspectives on SARs integration into
clinical practice. While previous research has focused on patient outcomes, ethical considerations, or general SARs deployment,
limited evidence exists on how HCPs perceive, engage with, and address SARs implementation challenges.

Objective: This study aims to systematically analyze HCPs' perspectives on the clinical implementation of SARs, including
acceptance, challenges, barriers, educational needs, and ethical concerns.

Methods: Following PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 guidelines, we
searched 13 databases (PubMed, Cochrane Library, Scopus, |EEE Xplore, ScienceDirect, CINAHL, Epistemonikos, MEDLINE
[OVID], Web of Science, Embase, UpToDate, CEPS, and ProQuest Dissertations and Theses Global), with the final search on
July 29, 2025. Eligible studies involved research with HCPs, examining their attitudes, perceptions, acceptance, or willingness
to use SARs through qualitative, quantitative, or mixed methods designs. Studies were excluded if they focused on non-HCP
populations, did not primarily investigate SARs, or lacked original data. Risk of bias was assessed with the Mixed Methods
Appraisal Tool. Findingswere synthesized thematically and mapped to the Unified Theory of Acceptance and Use of Technology
(UTAUT) framework.

Results: A total of 15 studies (6 qualitative, 5 quantitative, and 4 mixed methods) involving 3166 HCPs across 10 countries
wereincluded. Participantswere predominantly nurses and midwives (1960/3166, 61.9%), female (2618/3166, 82.7%), and based
in hospital and long-term care settings across Europe (1709/3166, 54%) and Asia (1266/3166, 40%). Study quality was generally
moderate, with 1 high-quality and 2 low-quality studies. Within the UTAUT framework, HCPs anticipated benefits of SARs in
workload reduction, enhanced care efficiency, and improved patient well-being. However, they expressed concerns about
technological reliability, maintenance requirements, role clarity, and professional identity. Acceptance was generally favorable
but varied by profession, workplace, and relational attributes. Training needs, usability, and design were critical adoption
determinants. Ethical concerns centered on privacy, informed consent, and equitable access.

Conclusions:  Although evidence was limited due to moderate methodological quality, small sample size, self-developed
instruments, and inconsistent reporting, which constrain generalizability, thisreview synthesis suggeststhat HCPs perceive SARs
as beneficial for reducing workload, enhancing efficiency, and supporting patient well-being. However, there are also concerns
regarding technological reliability, ethical challenges, and role boundaries. Acceptance is facilitated by ethical literacy, training,
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and organizationa readiness. Interdisciplinary strategiesthat integrate educational, ethical, and structural considerationsto promote

the adoption of responsible SARs in health care.
Trial Registration:

(J Med Internet Res 2025;27:€79634) doi: 10.2196/79634

KEYWORDS

PROSPERO CRD420251079714; https://www.crd.york.ac.uk/PROSPERO/view/CRD420251079714

health care professionals; hedlth care providers; health care workers; perspectives; robot; robotic; socialy assistive robots;

systematic review

Introduction

The global health care system is facing critical workforce
shortages, underscoring the urgency of exploring innovative
technologies to sustain health care delivery. The World Health
Organization estimated a global deficit of approximately 4.5
million nurses by 2030 [1]. This pressing context has drawn
increasing attention to digital technologies, including artificial
intelligence (Al) and robotics, as potential strategiesto enhance
efficiency and maintain quality of care [1]. Among these
innovations, socially assistive robots (SARS), robots designed
to provide support through socia interaction rather than physical
contact, have emerged as promising toolsto improve workflow
efficiency and patient well-being [2,3]. To ensure conceptual
clarity, we consistently use the term SARSs in this review, as
naming conventions in health care technology can shape how
such innovations are understood and implemented [4].

SARs are designed to facilitate social interaction and
engagement by performing tasks such as companionship,
reminders, guidance, and cognitive stimulation. Evidence
suggests that SARs can provide emotional comfort,
rehabilitation support, and enhance patient participation across
various headlth care settings, ranging from long-term care
facilities to pediatric hospitals [5-10].

Health care professionals (HCPs) are crucia stakeholders in
the sustainable implementation of SARs [11]. However, their
perspectives remain insufficiently examined. Previous
systematic reviewsand empirical studies have primarily focused
on patient outcomesfrom SARs use[8,9], ethical considerations
within clinical contexts [12], or SARs deployment in specific
health care settings [6] and pediatric environments [7].
Papadopoulos et a [13] mapped SARs deployment globally
without analyzing HCPs  perspectives.  Similarly,
Aymerich-Franch and Ferrer [ 14] reviewed 19 studies on nurses
and social care workers' views, reporting mixed attitudes on
utility, safety, and privacy, but the review was limited in scope
and lacked theoreticd framing. Relatedly, Ala a[15] synthesized
factorsinfluencing HCPs' acceptance of Al-based technologies,
identifying perceived usefulness, ease of use, and behaviora
intention as key determinants, while Lambert et a [16]
highlighted barriers such as fear of reduced autonomy and
challenges in workflow integration, alongside facilitators such
as training. These studies have investigated the broader
application of Al and robotics in health care or HCPs
acceptance of Al technologies more generally. Although these
areas provide vauable insights, they do not provide a
comprehensive understanding of how HCPs perceive and engage
inimplementing SARs.

https://www.jmir.org/2025/1/€79634

This gap is significant because HCPs acceptance and
preparedness are key determinants of successful SARs
integration into clinical practice. Furthermore, education,
training, and competencies are critical for technology adoption,
as emphasized in previous research [5]. Addressing this
overlooked dimension is therefore essential for advancing both
the theoretical and practical development of SARs in health
care.

The innovation of this study lies in its comprehensive and
practice-oriented approach. Moving beyond examining only
HCPs' acceptance or focusing on the perspective of a single
professional group. By situating these factors within the broader
context of clinical practice, this study introduced a novel,
practice-oriented perspective. Specifically, it emphasizes that
the successful deployment of SARs requires strategic
educational interventions and ethical frameworks to mitigate
real-world challenges.

This systematic review used the Unified Theory of Acceptance
and Use of Technology (UTAUT) framework to synthesize
evidence from diverse research designs, offering a
comprehensive analysis of HCPS' perspectives on SARSs in
clinical practice. It integrates HCPs' viewpoints and addresses
the challenges, barriers, educational needs, and ethical
considerations related to SARs implementation. By
consolidating fragmented insights, thisreview identifiescritical
gaps in the current knowledge and delineates future research
directions for the effective integration of SARs into clinical
settings.

Methods

Design

This systematic review was registered in the International
Prospective Register of Systematic Reviews (PROSPERO;
registration CRD420251079714). This review was conducted
in accordance with the PRISMA (Preferred Reporting Itemsfor
Systematic Reviews and Meta-Analyses) 2020 guidelines[17].
All processes wereindependently evaluated by 2 reviewers, and
any disagreements were resolved by discussion with the
corresponding author.

Eligibility Criteria

The inclusion criteria for the studies were as follows: studies
must include HCPs as participants; examine all related
perspectives, such as attitudes, perceptions, acceptance, views,
or willingness to use SARSs; use qualitative, quantitative, or
mixed methods research designs; and include original empirical
studies involving human participants. Studies were excluded if
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they focused on non-HCP populations, did not primarily
investigate SARs, or were not original research. The eligibility

Textbox 1. The dligibility criteriafor inclusion and exclusion.
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criteria for the inclusion and exclusion of studies are detailed
in Textbox 1.

Inclusion criteria

«  hedth care professionals (HCPs)

« Attitudes, perceptions, views, acceptance, or willingness
«  Origina research

«  Primarily investigate socially assistive robots (SARS)

Exclusion criteria

«  Non-HCP populations

o Without relevant outcomes
« Notoriginal research

« Didnot investigate SARs

I nformation Source

A comprehensive literature search was conducted across 13
databases, with the final search completed on July 29, 2025.
Thefollowing databases were systematically searched: PubMed,
Cochrane Library, Scopus, IEEE Xplore, ScienceDirect,
CINAHL with Full Text (EBSCO), Epistemonikos, MEDLINE
(OVID), Web of Science, Embase, UpToDate, and CEPS. In
addition, ProQuest Dissertations and Theses Globa were
reviewed to capture relevant gray literature.

Search Strategy

Search strategies were formulated using the Population,
Intervention, Comparison, and Outcome (PICO) framework
and were tailored for each database. A combination of MeSH
(Medical Subject Headings) and free-text termswas used along
with Boolean operators. The keywordsincorporated “ Healthcare
Professionals,” “Socialy Assistive Robot,” “Acceptance,’
“Perspective,”  “Attitude” “Perception,” “Views” and
“Healthcare Setting.” Overall, 2 authorsindependently reviewed
and validated the search process to ensure its accuracy and
comprehensiveness. The complete search strategy for all
databasesis provided in Table S1 in Multimedia Appendix 1.

Study Selection

The 2 reviewers independently performed the identification,
screening, eligibility assessment, and inclusion stages. The
recordswere sourced from database searches and supplementary
sources, and duplicates were removed using EndNote (version
21; Clarivate). Titles and abstracts were screened to exclude
irrelevant studies, and the full texts of potentially eligible articles
were subsequently evaluated. Reasons for exclusion at the
full-text stage were documented, and any disagreements were
resolved through consultation with the corresponding author to
reach afinal decision. Studiesthat satisfied all inclusion criteria
wereincluded in thefinal synthesis. The overall study selection
processis depicted in the PRISMA flow diagram.

https://www.jmir.org/2025/1/€79634

Collection Process

Data extraction was independently conducted by 2 reviewers.
Disagreements were resolved through discussion with the
corresponding author to reach aconsensus. Ininstancesin which
clarification was necessary, the authors of the original studies
were contacted. The extracted variables included study details
(author, year, and country), participant information (professional
type, workplace, and number of HCPs), study purpose,
methodology, and reported outcomes related to acceptance,
attitudes, perceptions, or willingness to use SARs.

Quality Assessment

The quality of all included studies was evaluated using the
Mixed Methods Appraisal Tool (MMAT) [18]. This process
involved a systematic assessment of the risk of bias across 5
domains: selection bias, measurement bias, response bhias,
confounding bias, and reporting bias, with all evaluations
thoroughly documented. The 2 reviewers independently
conducted the appraisals, and any discrepancies were resolved
through consultation with the corresponding author to achieve
consensus. The methodological quality of each study was
quantified using a scoring system ranging from O to 5 points
[16], with criteria rated as “Yes’ (1 point), “Unclear” (0.5
points), or “No” (0 points). Studies identified as having a
moderate risk of biaswere penalized by 1 point, whereas those
with high risk of biaswere penalized by 2 points. Based on the
final scores, studieswere classified into 3 levels of quality: high
quality (4.5-5 points), moderate quality (3-4 points), and low
quality (0-2.5 points).

During synthesis, study quality was explicitly considered;
findings from high-quality studies were assigned greater
interpretive weight, whereas results from low-quality studies
were reported with caution and were acknowledged as less
reliable. Potential confounders, including demographic and
contextual variables, were identified and discussed to avoid
overgeneralization. A narrative synthesis approach was used to
integrate heterogeneous study designs while simultaneously
recognizing methodological constraints. Transparency was
ensured by reporting the distribution of the study quality (low,
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moderate, and high) and highlighting areas where insufficient
rigor may have influenced the evidence. Collectively, these
procedures minimized the influence of bias, strengthened
validity, and supported a balanced and cautious interpretation
of the findings.

Data Synthesis and I nterpretation

Qualitative and quantitative data were analyzed independently
before integration. For the qualitative strand, data extracted
from the included studies were synthesized using thematic
analysis. The material was systematically extracted, inductively
coded, and organized into categories, with themes refined
iteratively through discussion until consensus was achieved.
Quantitative findings were aggregated and summarized
descriptively. Integration of the 2 strands followed aconvergent
parallel approach, whereby qualitative and quantitative results
were analyzed separately but compared concurrently through
narrative integration. Thisallowed for theidentification of areas
of convergence, divergence, and contradiction across datatypes.
The integrated findings are presented in the Synthesis section
and subsequently mapped onto the UTAUT theoretical
framework [19] according to its respective dimensions.

Leeetd

Results

Study Selection

A total of 516 studies were retrieved from 11 electronic
databases, including PubMed, Cochrane Library, Scopus, |EEE
Xplore, ScienceDirect, CINAHL, Epistemonikos Database,
MEDLINE, Web of Science, Embase, and UpToDate, with an
additional 9 studies identified through manual searching as of
July 29, 2025. Following the removal of 67 duplicate entries,
458 recordswere screened by 2 independent reviewers. Of these,
426 were excluded based on the title and abstract that did not
meet the digibility criteria. Full-text versions of 32 articleswere
sought, of which 2 articles were unavailable for retrieval. The
remaining 30 full-text articles were evaluated against the
inclusion and exclusion criteria, resulting in the exclusion of
15 studies. Ultimately, 15 studies were included: 6 qualitative,
5 quantitative, and 4 mixed methods studies (Figure 1). The
reasonsfor exclusion included the type of study (opinion article),
lack of examination of SARs, absence of focus on HCPs, or
failure to address relevant outcomes (Table S2 in Multimedia
Appendix 1).

Figurel. PRISMA flow diagram. HCP: health care professional; SAR: socially assistive robot; WOS: Web of Science.
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Study Char acteristics

This systematic review encompassed 15 studies conducted in
diverse countries, including Israel, England, Colombia, Taiwan,
Egypt, Canada, South Korea, Australia, Slovenia, Singapore,
and France. These studies investigated HCPS' perceptions,
acceptance, and attitudes toward the implementation of SARS
in health care environments. Collectively, the study involved
3166 HCPswith individual study sample sizesranging from 10

https://www.jmir.org/2025/1/€79634
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to 1284 participants. HCPs represented a broad spectrum of
professions, with the majority being nurses and midwives
(1960/3166, 61.9%). The primary settingsfor these professionas
were hospitals (1688/3166, 53.3%) and primary care facilities
and nursing homes (845/3166, 26.7%). Most participants were
female (2618/3166, 82.7%) and originated from Europe
(1709/3166, 54%) and Asia (1266/3166, 40%; Table 1).
Furthermore, among the 15 studies included in this review, 8
studies involved participants with no prior direct experience
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with SARS[20-27]. In 2 studies, participantswere shown videos
related to SARs before engaging in research activities [28,29].
A total of 5 studies involved direct experience with the actual
use of SARs[30-33].

In reporting the results, we explicitly integrated both qualitative
and quantitative evidence under the UTAUT framework. To
enhance transparency and rigor, the findingswere contextualized

https://www.jmir.org/2025/1/€79634
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according to the methodological quality of the contributing
studies, as assessed by the MMAT. Subgroup differences (eg,
professional role, setting, region, sex, or educational
background) were reported, and these were highlighted to
provide more targeted insights. Throughout the synthesis,
conclusions from higher-quality studies are presented with
greater evidentiary weight, whereas results from lower-quality
studies are interpreted with appropriate caution.
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Table 1. Characteristics of the included studies.
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Author (year), Quality of
country Aim Study design  HCPs? Outcomes study (score)
Heslth care setting Number of profession-
al roles
Bar-On et a Explored the perception  Quditative Rehabilitation facilities n=12 (nurses=3,theras  SARswerepos-  Moderate (4)
(2023) [20], Israel  of SARS and the con- pist=8, doctor=1) tiveto patients, but
cerns regarding using aSJ';s\oRconc_:erhr;ed that
. s might re-
S.A Rswith PD pa- place thei?’ work.
tients.
Bradwell et al Explorethe acceptabili- Quadlitative Domiciliary care, resi- n=223 (healthand so- The potential of Moderate (3)
(2021) [30], United  ty of rea-world interac- dential care, primary cia careprofession-  SARswith aposi-
Kingdom tion with SARs. and secondary care, als=108, others=115) tive attitude.
pharmacists, and the
mental health unit
Casaset a (2019) Explore the attitudes Multimethod  Cardiac rehabilitation  n=15(nurses=3,thera MostHCPsconsid- Moderate (3)
[31], Colombia and perceptions of unit pists=2, doctors=10)  er that the SARs
SARs during the car- are auseful tool.
diac rehabilitation pro-
gram.
Cheneta (2020) Explored attitudesto-  Cross-section- Nursinghome, residen- n=416 (nurses=313,  Generaly positive High (4.5)
[21], Taiwan ward using SARsfor & tial aged care, andreha-  therapists=8, doc- attitudes to SARs,
older adultsin long- bilitation ward tors=3, others=92) especialy in nurs-
term care. ing homes.
El-Gazar et a Explorethe behaviora Mixed meth-  Intensivecare, emergen- n=301 nurses The behavioral in-  Moderate (4)
(2024) [22], Egypt intentions of nursesto  ods ¢y, medical or surgical, tention was moder-
accept SARsin their and other units ate with the con-
workplace. cerns and benefits
of SARs.
Hudson et a Perspectivesof HCPs  Quadlitative Emergency room n=11 (nurses=5, doc- HCPs perceive Moderate (4)
(2023) [23], Cana-  in emergency rooms of tors=4, child lifespe- SARsasapromis-
da SARs are designed for ciaists=2) ing tool for distrac-
IV¥ insertion distrac- tion during IV in-
tion. sertion.
Kabacinskaet a Explored the attitudes ~ Multimethods  Pediatrics hospital n=10 (nurses=5, thera-  Reveal potential Moderate (4)
(2025) [28], Cana- of HCPstoward theim- pist=4, child life spe-  applications, con-
da plementation of SARs cialist=1) cerns, and barriers
in ahospital setting. of SARsinahospi-
tal setting.
Kang et a (2023) Explorednurses percep-  Quditative Community health set- n=18 nurses SARswereuseful Moderate (4)
[32], South Korea tions and experiences tings in caring for older
with SARsin elder adultswith demen-
care. tiaor living alone.
Liangetal (2019) Explored pediatric Qualitative Pediatric ward n=23 nurses The potential of Moderate (4)
[24], Taiwan nurses’ perceptions of SARsto improve
SARs, including im- thequality of pedi-
pacts of clinical work atric careand re-
and attitudes. duce nurses' work-
loads, but some
concerns ad-
dressed.
Loi et al (2018) Investigate HCPs ac-  Cross-section- Residential facilities n=24 nurses Overall, HCPs Low (0.5)
[34], Australia ceptance of theSARs  a were positive about
in engaging residents engaging the resi-
under 65 years of age. dentswith SARSs.
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Author (year), Quality of
country Aim Study design  HCPs? Outcomes study (score)
Heslth care setting Number of profession-
al roles
Mlakar et a (2024) Integrating several Cross-section- Regional clinical center n=490 (nurses=200,  The acceptanceof Moderate
[25], Slovenia variablesintoacompre-  al doctors=103, oth- HCPs was high. (3.5)
hensive model that ers=187) The education lev-
could explain the gener- el and technologi-
al acceptance of HCPs cal expectationsin-
to SARs. fluenced the ethical
acceptability and
acceptance of
SARs.
Papadopoulosetal  Explored global HCPs'  Mixed meth-  Health and social care  n=1284 (nurses=998, Knowingthecapa- Moderate (4)
(2023) [26], the perceived training ods sector midwives=84, oth- bilities of SARs
United Kingdom  needsfor SARsintheir ers=259) was the top train-
work setting around the ing need across
world. countries. Different
cultures had differ-
ent acceptance.
Raigoso et d, Evaluated HCPS per-  Cross-section-  Rehabilitation unit n=77 (therapist=58, = Anoverall positive Moderate (3)
(2021) [27], ceptionsof aSARsinte-  al psychiatrist=1, oth- perception of the
Colombia grated as part of thera- ers=18) SARs.
py.
Ramachandranand Investigating thedesign Cross-section-  Operation room n=60 nurses Politeness and Low (1.5)
Lim (2021) [33], foraSARstoperform 4 friendliness will
Singapore nursing tasks in hospi- increase the per-
tals. ceived trustworthi-
ness and high re-
ceptivity with the
SARs.
Rigaud et al (2024) Explored needs, expec- Qudlitative Nursing home n=20 (nurses=7, doc- Most HCPs per- Moderate (4)
[29], France tations, and perceptions tors=2, others=11) ceived SARs as
of the implementation useful for noninti-
of SARs. mate tasks. The

training and educa
tion of robotswere
essential for suc-
cessful implementa-
tion.

3HCP: hedlth care professional.
bSAR: socially assistive robot.
°PD: Parkinson's disease.

dv: intravenous.

Quality Assessment

A total of 12 studies were rated as moderate quality [20,22-32]
in Table 1, one study as high quality [21], and 2 studies as low
quality [33,34]. A detailed description of the quality appraisal
process, including the assessment criteria and individual study
ratings, is provided in Table S3 in Multimedia Appendix 1.

The primary sources of bias acrosstheincluded studies pertained
to sampling strategies, representativeness, measurement validity,
transparency, and the comprehensiveness of reporting. A
high-quality study was distinguished by alarge sasmplesizeand
the use of validated measurement instruments. In contrast,
studiesrated aslow quality were characterized by small sample
sizes, reliance on self-devel oped questionnaireswithout evidence
of vaidity, and reporting bias (Table S4 in Multimedia
Appendix 1).

https://www.jmir.org/2025/1/€79634
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Most of the studies included in the analysis used convenience
sampling, often using relatively small samples sourced from a
single institution, which may limit the generalizability of their
results. However, 1 cross-national study examined whether
cultural differences across countries affected HCPS' training
needs for SARS by gathering data from HCPs in 18 countries,
with each country contributing between 40 and 140 participants,
thereby facilitating cross-cultural comparison [26]. M easurement
bias was also observed, as several studies used self-devel oped
instruments without clear reporting of their reliability or validity
[26,27,33].

Concerns regarding response bias were identified, as
nonresponse rates were rarely reported; only 1 study explicitly
documented a nonresponse rate of 25% [25]. Potential
confounding factors, such as demographic variables, were
infrequently controlled for in quantitative studies, and all
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qualitative studies relied on subjective interpretations. Some
studies with methodological limitations nonetheless reported
statistically significant findings [33,34], indicating that such
results should be considered within the context of their study
designs, and interpretations should be made cautiously.

Synthesis

Overview

The synthesis of findings from all the included studies was
achieved through the integration of both qualitative and
guantitative evidence. To ensure clarity in interpretation, the
results were systematically organized within the UTAUT
framework. It isnoteworthy that no findingswere identified for

Leeetd

the social influence dimension, whereas several findings
extending beyond the original UTAUT model were classified
as additional aspects.

Result of Thematic Analysis

Thematic analysis of the qualitative datarevealed 9 overarching
themes (Figure 2) and 25 subcategories (Table 2). To enhance
readability, the detailed qualitative data, including full quotes
illustrating HCPS' perceptions, expectations, and concerns
regarding the integration of SARs into clinical practice have
beenillustrated in Table S5 in Multimedia Appendix 1.

The figure illustrates the 9 themes identified through thematic
analysis. Petals denote individual themes, with labels derived
from concise representations of each theme.

Figure 2. Thematic blossom: health care professiona’s (HCP) perspectives on socially assistive robots (SARS).
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Table 2. Results of qualitative findings.
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Theme number Theme

Categories

1 Reducing hedlth care staff workload .
2 Enhancing care efficiency .
3 Promoting patient well-being .

4 Limitations of SARs? .

5 Technological and operational challenges .
6 Challenges related to role clarity and professional .

identity .

7 Implementation considerations .

8 Design of SARs .

9 Ethical and Influence of SARs Application .

Related to professional tasks
Related to routine tasks

Improving care efficacy
Enhancing quality of care

Physiological aspects
Psychological aspects

Lack of emotional perception
Inability to replace human presence

Technical malfunction
Maintenance and system updates
Anticipated barriers during SARs

Additional burden on health care professionas
Concerns about being replaced
Role definition and responsibility allocation

Considerations of patient’s physical and psychological safety
Environmental requirements

Training and educational requirements for SARs

Economic cost

Implementation strategies

Acceptance level

Appearance of SARs
Functional capabilities of SARs
Mode of operation and user interface

Privacy protection
Ethical concerns

8SAR: socially assistive robot.

I ntegrated | nterpretation

Overview

Thefinal framework comprises 5 key components: performance
expectancy, effort expectancy, facilitating conditions, behavioral

intention, and moderating factors. Detailed descriptions of these
components are provided below. In addition, severa findings
that extend beyond the original UTAUT model are categorized
asadditional aspects. An overview of theframework is presented
in Table 3.

Table 3. Unified Theory of Acceptance and Use of Technology framework analysis of findings.

Aspect Definition Findings

Performance expectancy The extent to which users believe that using atechnology  Workload reduction, efficiency, and patient well-being
can help them accomplish tasks or enhance performance.  were emphasized.

Effort expectancy The degree to which users perceive the difficulty of using Ease of use, design, and prioritizing training were empha-

the technol ogy.

Fecilitating conditions

Behavior intentions

Moderate factors

constructs and behavioral intention.

The degreeto which users believe that adequateinfrastruc-
ture and support exist within the organizational and techni-
cal environment to facilitate technology use.

The extent to which users are willing to use a technology,
reflected in acceptance, attitudes, and willingness.

How factors such as sex, age, education level, and experi-
ence influence the relationship between the above core

sized, while operational barriers remained critical.

Influenced by technical, organizational, and role-related
barriers, with limited training, low familiarity, and institu-
tional policies.

Generally positive attitudes, acceptance, and willingness,
influenced by profession and workplace.

The influence of demographic factors, such as age, educa-
tional level, sex, and prior use experience, remained incon-
clusive.
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Per for mance Expectancy

Acrossthe studiesincluded, HCPs generally exhibited positive
expectations regarding the performance of SARs. Quantitative
data indicated that approximately 80% (12/15) of respondents
considered SARsto beclinically useful [31]. Additionally, over
58% (14/24) of the participants recognized the potential benefits
for residents under the age of 65 years [34]. Although this
finding originated from a study with relatively low
methodological quality, thereby limiting its credibility,
corroborative evidence from other studies supports this
perspective. Qualitative findings further emphasized the
anticipated benefits of SARs for HCPs, including workload
reduction and assistance with routine tasks (Theme 1), enhanced
efficiency and quality of care (Theme 2), and promotion of
patient well-being (Theme 3). Consistently, an interventional
study reported statistically significant improvementsfollowing
exposure to SARs, with HCPs noting increased comfort in use
(P=.02) and greater recognition of SARS contribution to
well-being (P=.008) [34]. Nevertheless, this study was appraised
as low quality, and the posttest results were based on only 8
respondents, providing insufficient evidence to draw firm
conclusions. As aresult, interpretations were made cautiously
[34].

HCPs have recognized the potential of SARS to enhance care
delivery while consistently emphasizing theirreplaceable nature
of human attributes such as empathy, compassion, and
interpersonal interaction (Theme 4). Consequently, HCPs
generaly express positive expectations regarding SARs,
acknowledging their benefits in reducing workload, improving
efficiency, and promoting patient well-being. However, the
strength of the evidence was limited by the quality of the studies.

Effort Expectancy

Research findings on effort expectancy underscore the pivotal
role of ease of use and practical challenges associated with
operating SARs in clinical settings. Qualitative investigations
further elucidate the barriers perceived by HCPs. Concerns have
been articulated regarding operational efficiency, such as the
extended time required for device setup and activation, and
technical limitations, including the impracticality of frequent
charging every 2 hours, which is deemed unsuitable for routine
clinical applications (Theme 5). Ease of use and design
characteristics have consistently been identified as the critical
determinants of adoption. HCPs emphasize the significance of
functional capabilities, modes of operation, and user interface
design in enhancing usability (Theme 8). Concurrently,
unresolved technological and operational issues are noted,
including technical malfunctions, maintenance demands, and
the requirement for regular system updates (Theme 5).
Furthermore, some professionals expressed concerns that the
integration of SARs might augment their workload rather than
mitigate it (Theme 6).

Training needs are a crucial aspect of effort expectancy. The
learning processis often characterized as stressful and daunting,
necessitating considerable time and effort for HCPs to acquire
the requisite competencies (Theme 7). In a study of moderate
quality, “knowing the capabilities of the robot” was identified
asthe highest training priority, with 43% (n=537) of respondents
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ranking it as their most important need, followed by “knowing
the tasks that the robot can undertake’ [26]. This finding is
consistent with qualitative evidence, which similarly emphasized
that the adequacy of training related to SARs is a key
determinant of acceptance (Theme 7). Furthermore, the study
investigated demographic variables, including educational level,
sex, age, years of work experience, and work setting, inrelation
to training needs, but no significant differences in the ranking
of training needs were observed [26].

These findings underscore the importance of ease of use, design,
and usability for SARs adoption, while operational barrierssuch
astime-consuming setups, frequent charging, malfunctions, and
maintenance demandswere noted. Adeguatetraining isessential
for their acceptance.

Facilitating Conditions

Research findings suggest that the successful implementation
of SARs depends on addressing various contextual and
organizational barriers. Key challengesinclude ensuring patient
safety, environmental appropriateness, and managing financial
expenditure. Technical issues, including system failures,
maintenance requirements, and the necessity for ongoing
technical support, were also identified as significant constraints.
Furthermore, the lack of familiarity is underscored by the
observation that most included studies did not permit HCPs to
directly observe or interact with SARs, asfindings of moderate
factors. In addition, professional differences influenced the
perceptions. In astudy of moderate quality, reported significant
variation between nurses and physiciansregarding the perceived
capabilities of SARs (P=.008) [25], providing evidence of
moderate reliability.

In addition to technical and resource-related barriers, concerns
about professional identity and role clarity have emerged as
significant constraints. There is apprehension that SARs might
alter the division of responsibilities within care teams, coupled
with uncertainty regarding the allocation of tasks between robots
and nursing staff, underscoring the potential for role-related
ambiguities (Theme 6). These findings collectively suggest that
while HCPs recognize the potential value of SARs, their
widespread adoption is impeded by limited exposure,
insufficient training, and unresolved technical challenges, as
well as by considerations of organizational readiness and
professional roles.

Beyond technica and equipment-related challenges,
uncertainties regarding role definition and task allocation
between HCPs and SARs were also identified. Institutional
policies, legal frameworks, and government regulations were
deemed critical in determining professional roles and
responsibilities.

Behavioral Intention

Research findings suggest that HCPs generally hold positive
attitudes toward SARs, although acceptance levels vary across
different studies and professional groups. In astudy of moderate
quality, 67.6% (302/447) of HCPs expressed willingness to
collaborate with SARs [25]. Over 60% (46/77) of the
participantsreported favorable acceptance of SARs[27], which
is comparable to another moderate-quality study that reported
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high acceptance mean score of 3.67 (95% CI 3.39-3.94) out of
5[28]. Additionally, the study found that 84.4% (351/416) of
the participants agreed that the use of SARs could make care
work more engaging [21].

Notably, professional differences were observed; acceptance
levels differed significantly between nurses and physicians
(P<.001) and between physicians and other professionals
(P=.03) [25]. Although these findings are rated as of moderate
quality, they provide valuable evidence. At the interpersonal
level, relational attributes emerged as important determinants
of behavioral intention. The perceived politeness of SARs was
significantly correlated with friendliness (r=0.7) and
trustworthiness (r=0.81), which were identified as key
determinants of behavioral intention and willingness to follow
theinstructions of SARs[27]. Despite the higher risk of biasin
this study, these associations should be interpreted with caution
and validated in future studies using more rigorous designs.

Furthermore, a high-quality study reported that attitudes were
not correlated with any demographic variables, except for the
workplace; participants working in nursing homes had
significantly positive (P=.02) attitude scorestoward SARs[21].
Qualitative findings corroborate these results, with many HCPs
expressing favorable views toward SARs (Themes 1-3).

HCPs showed moderate to high levels of acceptance across
studies, influenced by profession, workplace, and relational
attributes, such as politeness, friendliness, and trustworthiness,
although some findings carried higher bias and require cautious
interpretation.

M oder ate Factors

Research findings on the moderating influence of demographic
factors have been inconsistent across studies of moderate to
high quality, encompassing variables such as sex, age,
educational level, and prior experience with SARs.

One study of moderate quality identified sex as significant
predictor of acceptance, with male HCPs demonstrating higher
levels of acceptance (P=.008) [22]. Regarding age, the study
reported weak positive correlation with acceptance (r=0.14;
P<.01) [25]; however, subsequent structural equation modeling
indicated that age did not significantly predict overall
acceptance.

The educational level demonstrated more complex associations.
The research reported a positive correlation between higher
educational attainment and acceptance (P<.001) [22].
Conversely, a high-quality study found no significant effect of
educational level on acceptance (F=0.17; P=.84) [21].
Furthermore, research identified significant association between
educational level and both technological capability and ethical
acceptability (P<.05) [25], but not with overall acceptance. This
study also revealed that educational level significantly predicted
various dimensions of ethical acceptability, including
acceptability of use (B=.20; P<.005), interaction with human-like
robots (3=.16; P<.05), and acceptance of nonhuman appearances
(B=.32; P<.05). Although these studies offer valuable insights,
the effects of sex, age, and educationa level on HCPS
acceptance and ethical acceptability of SARs remain
inconsistent.
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Quantitative evidence highlights the limited familiarity and
experience of HCPs with SARs. For instance, in a high-quality
study, nearly half of the respondents (210/416, 50.7%) reported
awareness of robots, whereas 49.3% (206/416) had no prior
exposure [21].

Evidence on demographic moderators was inconsistent; sex and
education were associated with SARs acceptance. Overall,
demographic influences remain inconclusive, although education
islinked to technological capabilities and ethical acceptability.

Additional Aspects

In addition to the primary dimensions of the UTAUT
framework, several supplementary factors have been identified.
Ethical acceptability has been positively correlated with overall
acceptance, with both ethical acceptability for use and ethical
acceptability of human-like interaction significantly correlated
(P<.05) with the general acceptance of SARs[25]. Furthermore,
group differences in ethical acceptability were observed,
including those between administrators and physicians (P<.001),
nurses and physicians (P<.001), nurses and other professionals
(P=.01), and physicians and other professionals (P=.03) [25].
Although this study was of moderate quality, its findings offer
valuable insights into professional variation from an ethical
perspective. Qualitative evidence further substantiated these
results, underscoring recurring ethical concerns. These concerns
encompassed the protection of patient privacy; safeguarding of
informed consent and autonomy; and assurance of equity of
access, justice, and fairness (Theme 9). HCPs also emphasized
the necessity of establishing clear boundaries between human
and robotic roles, expressing apprehensions about robots
potentially overstepping professional responsibilities, or
inappropriately recording sensitive information (Theme 9).

Consequently, ethical acceptance was positively correlated with
acceptance, with significant group differences across
professions. Concerns focused on privacy, informed consent,
equity, and clear role boundaries, highlighting ethics as a key
supplementary factor influencing implementation.

Discussion

Overview

This systematic review investigates HCPs' perspectives on the
clinical application of SARs. Thisstudy synthesizeskey issues,
including the challenges and barriers faced by HCPs in using
SARs, their levels of acceptance, influencing factors, ethical
literacy, educational needs, and considerations for clinical
implementation.  Additionally,  this review  offers
recommendations for the implementation of SARSs.

Challenges and Barriersfor HCPsin Using SARs

This review highlights the diverse challenges faced by HCPs
whenintegrating SARsinto clinical practice, with technological
reliability standing out asacentral concern. Commonly reported
issues include hardware malfunctions, software errors, limited
battery capacity, and unstable connectivity. Such problems can
interrupt clinical workflows and undermine HCPS' trust in
SARs. These findings echo Masala and Giorgi [35], who
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demonstrated a strong link between perceived reliability and
trust.

Beyond technical limitations, concerns also extend to SARS
ability to interpret emotional expressions and nonverbal cues.
Many HCPs perceive these systems as lacking empathy and
emotional intelligence qualities essential for person-centered
care. While acknowledging that SARs can provide valuable
support for routine tasks, HCPs remain doubtful about their
ability to preserve the interpersonal aspects of caregiving, a
concern similarly raised by Zuschnegg et al [36]. Respondents
also questioned whether SARs could demonstrate sound
judgment and adaptability in complex clinical situations.

Professional identity represents another source of tension. Some
nursing staff expressed concern that robots might intrude on
core nursing responsibilities, potentially threatening their
professional roles. This ambivalence reveals a paradox; on one
hand, HCPs emphasize the irreplaceable value of human
caregiving, and on the other, they anticipate institutional
pressures to replace human labor with robotic alternatives.
Importantly, such perceptions may be shaped less by direct
experience with SARs and more by media portrayals or
imagination.

Overdll, it suggests that HCPs tend to view SARs as
complementary toolsrather than substitutes, consistent with the
findingsof Madi et al [37]. However, research results presented
acounterpoint, arguing that SARs may fail to reduce workload
and could even add to it, due to the resources needed for
implementation and maintenance [38]. This raises concerns
about their long-term sustainability. Nonetheless, in the context
of workforce shortages, SARs could still play ameaningful role
by alleviating routine burdens, provided that future designs
emphasize intuitive human-robot interaction (HRI) and
user-friendly functionality. Such improvements would ensure
that SARSs are seen as practical assistants that enhance, rather
than hinder, clinical practice.

This review also found that the role of education in shaping
HCPs acceptance of SARs varied across studies. These
inconsistencies may stem from differences in study quality,
regional context, or the professional backgrounds of participants.
Interestingly, age did not appear to have asignificant influence,
which contrasts with the UTAUT, where age is considered a
key moderating factor. This discrepancy may be explained by
HCPs' prior experience with technology. This conclusion is
supported by the research findings of Naneva and colleagues
[39], who determined that familiarity with similar technologies
enhances the willingness to adopt SARs.

Although education level and age are often viewed asimportant
moderatorsin UTAUT, current evidence on their impact remains
inconclusive. Future research should use more rigorous methods
to clarify therole of these variablesin shaping HCPS' acceptance
of SARs.

Ethical Literacy

The reviewed studies indicate that HCPs express concerns
regarding “blurred boundaries” and “compromised patient
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dignity” in HRI, athough empirical evidence in this domain
remains limited. The specific challenges identified include the
absence of adequate regulationsfor Al-driven decision-making,
risks associated with algorithmic bias, and issues pertaining to
data privacy. For instance, under the General Data Protection
Regulation, cross-border transmission of patient data necessitates
explicit consent and encryption. Furthermore, if the training
dataare not representative, algorithmic bias may ensue, leading
to Al recommendations that disadvantage specific groups [38].
These concerns are consistent with broader calls for robust
ethical guidelines and governance frameworks to ensure the
“responsible adoption” of Al in clinical settings [40-42].

Building on these perspectives, this review underscores the
necessity for ethical frameworks governing SARS to integrate
the principles of transparency, accountability, and inclusivity
throughout the design, development, and clinical deployment
of Al systems. The incorporation of ethical literacy serves as
both a professional competency for HCPs and an institutional
safeguard, thereby mitigating potential risks and fostering
responsible innovation. This argument aligns with the
conclusions of El Arab et a [43] and Zhang et al [44]. Practical
strategies may involve the establishment of “robot ethics
committees’ by convening HCPs, rel evant expertsin ethicsand
law, and technology devel operswithin hospitalsto oversee data
use, informed consent processes, and cultural sensitivity in HRI.
At the policy level, governments might consider forming
national “Al ethics committees” to regulate technological
trajectories and amend existing laws as necessary, as also
proposed by Zhang et al [44].

Notably, Mlakar et al [25] identified a positive correlation
between ethical acceptability and overall acceptance of SARs
by HCPs, highlighting the potential influence of ethics on
adoption decisions. Collectively, these findings indicated that
ethical literacy directly affects clinical integration.
Consequently, future research should aim to validate the extent
to which enhancing HCPs' ethical literacy facilitates the
adoption and sustainable use of SARs.

Educational Needs

Beyond individual attitudes, organizational support for education
and resource investment is crucia in influencing HCPS
acceptance and adoption of SARs (Figure 3). The reviewed
studies consistently demonstrate that successful clinical
integration necessitates comprehensive training programs that
encompass operational skills, Al literacy, and ethical literacy.
Among these, proficiency in daily operations, such as process
flow, troubleshooting, and maintenance, has emerged as the
most immediate requirement. A deficiency in these
competencies may lead to clinical setbacks and diminished
willingness to engage. This finding aligns with that of Langer
et a [45], who emphasi zed that understanding both the functions
and limitations of SARs is a key prerequisite for effective
implementation.
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Figure 3. Core competencies and educational needsin health care. Al: artificia intelligence; HCP: health care professional.

Managers
Workflow integration,
workload distribution,

and resource allocation.

Core competency

-Operational skills
-Ethical literacy
-Al literacy

HCPs
Clinical applicability,
patient safety, and
interdisciplinary collaboration.

This review emphasizes the necessity of integrating ethical
literacy as a core component of SARs training, addressing
patient autonomy, data privacy, informed consent, and the
equilibrium between efficiency and empathy in care. Enhancing
these competencies can assist HCPs in forming readlistic
expectations and reducing their frustration in clinical
applications. The study further contended that as Al and robotics
increasingly influence patient safety, quality of care, ethical
decision-making, data privacy, and resource efficiency, training
requirements must extend beyond basic technological literacy
[46]. Therefore, it is recommended to incorporate Al and
robotics literacy into training curricula, starting with
undergraduate and prelicensure education. The research
endorsed this approach, asserting that such measures are
essential for future HCPsto effectively interpret Al outputsand
apply them in practice [43].

Despite these varied needs, most institutions currently lack
formal training programs dedicated to SARS, with learning often
occurring informally through peer-to-peer exchange. This
reliance risks neglecting essential competenciesin thetechnical,
ethical, and HRI domains. Addressing these gaps requires the
development of flexible, interdisciplinary training initiatives or
guiding principles that can be adapted to local contexts. Such
initiatives would enhance professional preparedness for SARs
integration while remaining aligned with the overarching goal
of delivering safe, efficient, and person-centered care [43].

Training requirements differ significantly across professional
roles, highlighting the need for customized approaches. Nursing
professional s often prioritize practical operational competencies
such as process flow, troubleshooting, and patient-facing
interaction skills. Conversely, managers tend to focus on
workflow integration, workload distribution, and resource
allocation. Meanwhile, physicians and rehabilitation specialists
should concentrate on clinical applicability, patient safety, and
interdisciplinary collaboration. Consequently, training programs
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Undergraduate
Incorporate Al and
robotics literacy into
education.

should be modular and tailored to specific roles, ensuring that
each professional group acquiresthe competencies most rel evant
to its responsibilities. This reliance may result in the neglect of
competencies in the technical, ethical, and HRI domains,
highlighting the urgent need for standardized, interdisciplinary
training initiatives supported by institutional policies and
practice guidelines [43].

It isimperative to enhance the early integration of technological
literacy into hedlth care education. Al has the potentia to
revolutionize professional learning and augment digital health
competencies among prospective clinical staff members.
Therefore, structured curricula should emphasize foundational
Al concepts, ethical principles, and simulation-based training.
Educators should aso be trained to ensure the effective
incorporation of Al into both clinical and educational settings
[43].

Thetriangular framework illustratestheinterrel ated educational
needs of managers, HCPs, and undergraduates. These include
operationa skills, Al literacy, and ethical literacy, which are
essentia for the responsible integration of Al and roboticsinto
health care practice.

Practical Implementation

The successful integration of SARs into clinical practice
necessitates consideration of both environmental preparedness
and organizational support. Infrastructure readinessis essential,
and clinical environments must be modified to accommodate
SARsthrough suitable physical layouts, charging facilities, and
docking stations. Engaging HCPsin the co-design process can
enhancefeasihbility, promote ownership, and increase acceptance.
Implementation may also benefit from phased incremental
strategies, starting with pilot projects, and providing continuous
feedback to ensure sustainability and adaptability. A clear
delineation of roles and responsibilities is crucial, specifying
which tasks SARs should perform and which remain within the
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purview of HCPs. This aligns with Elendu et a [47], who
emphasized transparent decision-making, clear attribution of
responsibility, and structured task allocation.

In addition to workflow integration, economic feasibility and
policy endorsements are critical determinants. Conducting
cost-effectiveness analyses is essential to assess procurement,
training, maintenance, and infrastructure in relation to
anticipated benefits such as improved efficiency, reduced
workload, and enhanced patient outcomes. These considerations
align with the findings of Gkiolnta et a [38], who emphasize
that although HCPs acknowledge the potential value of SARs,
their adoption ultimately hinges on practical viability and
institutional commitment.

Directions for Future Research

This review highlights severa deficiencies in the extant
literature concerning HCPS' perspectives on SARs. Primarily,
existing studies predominantly emphasi ze short-term outcomes,
with insufficient exploration of long-term experiences such as
user satisfaction and sustained engagement. Given that many
HCPs lack direct interactions with SARS, research frequently
depends on video demonstrations or hypothetical scenarios.
Consequently, future research should prioritizefield trialswithin
authentic clinical settings to produce evidence that more
accurately reflects real-world practice.

Second, the propensity to adopt SARs is anticipated to differ
among various professional roles and clinical environments,
underscoring the need for comparative studies of distinct groups
of HCPs. Further research isimperativeto evaluate the technical
reliability and adaptability of SARs in the medica setting.
Interdisciplinary collaboration is crucial, and joint training
initiatives between HCPs and robotics engineers may facilitate
the aignment of technological designs with clinica
requirements. Ethical considerations constitute another
significant area of research, necessitating the development of
concrete ethical assessment tools and practical guidelines to
guide value-driven decision-making.

Interdisciplinary collaboration is essential for the effective
integration of technologies, as evidenced by this review that
advocates the establishment of joint training programs between
HCPs and robotics engineers. Such initiatives aim to foster
mutual understanding of clinical needs and technological
constraints, thereby enhancing the feasibility of applications.
Furthermore, ethical considerations requirefurther exploration,
particularly in the development of practical assessment tools
and context-sensitive guidelinesto support value-driven clinical
decision-making.

Hence, cross-national variation is evident in how SARs are
perceived and adopted, reflecting differences in health care
systems, professional norms, and cultural attitudes toward
technology [13]. These factors influence not only levels of
acceptance but also the type and intensity of training required.
Accordingly, whilethis synthesis consolidates global evidence,
its generalizability remains constrained, and future research
should prioritize culturally sensitive approachesto inform policy
and practice.
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Further research should investigate theimpact of “robot literacy”
on HCPs' acceptance and implementation outcomes. At the
educational level, previousliterature has suggested that medical
and nursing schools could explore integrating courses on “Al
and robotics applications,” ideally in collaboration with Al and
engineering faculties, to help upcoming HCPs devel op essential
technological competencies. Rather than prescribing rigid,
standardized curricula, such training has been proposed in the
form of adaptable modules or guiding principles tailored to
various professional roles, clinical contexts, and cultura
environments. Exploring these approachesin future studies may
help address existing knowledge gaps and foster collaboration
among HCPs, data scientists, ethicists, and engineers, thereby
supporting the co-design of ethical, person-centered, and
clinicaly relevant Al systems[43].

Although UTAUT offered a strong analytical structure, severa
themes in this review—ethical considerations, professional
identity, and organizational readiness—extend beyond its
original constructs. These findings suggest that UTAUT may
be insufficient on its own to fully capture the complexities of
SARs adoption in health care. Future research should consider
adapting UTAUT or developing an expanded model that
incorporates these dimensions, drawing on complementary
theories from implementation science and ethics. By identifying
these extensions, this review not only applies UTAUT but also
contributes to refining its applicability in health care contexts.

Strengths and Limitations

This review had several strengths. By systematically
synthesizing evidence from the perspective of HCPs, this study
underscores an essentia yet frequently underexplored dimension
of SARs—the factors influencing HCPS acceptance and
adoption. This focus is particularly significant as HCPS
engagement is a critical determinant of whether SARS can be
effectively integrated into clinical practice. Thisreview provides
a comprehensive account of HCPs' perceptions, expectations,
and concerns by integrating qualitative, quantitative, and mixed
methods studies across diverse professional backgrounds and
clinical contexts.

The application of the UTAUT as an analytical framework
further enhances the interpretive coherence and theoretical
grounding of the findings. Collectively, these features augment
the relevance and forward-looking value of this review,
providing insightsthat can guide both technological design and
clinical implementation strategies.

Severd limitations should be noted. A limited number of
multimethod studies failed to clearly articulate their
methodologies, and qualitative and quantitative findings were
reported separately, thereby hindering their integration. In
addition, qualitative studies often rely on small sample sizes,
which may limit representativeness, while numerous quantitative
studies use questionnaires lacking fully validated reliability or
validity, potentially compromising explanatory power. In mixed
methods research, relatively few studies have concentrated
exclusively on HCPs; in severa instances, quantitative data
were gathered from patients or family members, with HCPs
perspectives primarily represented through qualitative evidence.

JMed Internet Res 2025 | vol. 27 | €79634 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

The heterogeneity of study designs and outcomes not only
complicated subgroup analyses but a so precluded the possibility
of conducting a meta-analysis, thereby limiting the strength of
guantitative synthesis. Additionally, some studiesincluded only
nursing staff, whereas others did not provide detailed
information on professional backgrounds, complicating
comparisons across roles or disciplines.

Moreover, inconsistenciesin quantitative instruments and alack
of comparable data render meta-analysis impractical.
Collectively, these limitations underscore areas in which future
research could enhance the quality and comparability of
evidence. Nonetheless, by consolidating diverse findings and
emphasizing the pivota role of HCPs, this review makes a
timely and significant contribution to the understanding of how
SARs may be effectively integrated into health care, offering
forward-looking insights for research, policy, and practice.

Onekey limitation isthat many included studiesinvolved HCPs
without direct experience using SARs. Thisrestricts ecological
validity, asthefindingslargely represent anticipated perceptions
rather than insights grounded in real-world interaction.

Another limitation isthe quality of theincluded studies. Among
the 15 studies synthesized, only 1 wasrated as high quality [21],
2 were low quality [33,34], and the remainder as moderate
quality. As aresult, our interpretations were made cautiously
to avoid overestimating the impact of SARs.

Despitethese limitations, thisreview underscoresthe centrality
of HCPS perspectives in shaping the future of SARs and
informs the development of policies, training initiatives, and
design strategies that can promote responsible and sustainable
integration.
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Conclusion

This review highlights the pivotal role of HCPs in shaping the
effective integration of SARs into clinical practice. Across
diverse contexts, HCPs acknowledged the potential of SARsto
reduce workloads, improve efficiency, and support patient
well-being, while also raising concerns about technological
reliability, ethical challenges, and professional boundaries.
Ethical literacy and targeted training programs have been
discussed as potential enablers of acceptance, underscoring the
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incorporate transparency, accountability, and person-centered
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readiness of HCPs for adoption remains uncertain. The
successful clinical implementation of SARs also depends on
broader contextual factors such as organizational readiness,
economic feasibility, and clear task delineation to ensure
sustainability and trust. While these considerations extend
beyond the direct findings of thisreview, they align with themes
highlighted in previous literature and represent important
directions for further inquiry. Despite the limitations of the
current evidence base, this review contributes a theoretically
grounded synthesis using the UTAUT framework and
consolidates diverse perspectives of HCPs. Future research
should prioritize longitudina and context-specific evaluations,
engage participants with direct SARs experience, and foster
interdisciplinary collaboration to generate stronger evidence for
the responsible, equitable, and sustainable adoption of SARsIn
health care.
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