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Abstract
Background: Clinical care globally faces increasing strain due to escalating documentation demands. Simultaneously,
technological solutions for clinical workflows, particularly inpatient handovers, are being developed to alleviate workforce
stress. However, the maturity, adoption scale, and impact of these technologies on clinical practice remain unclear.
Objective: To address this gap, we conducted a scoping review to summarize current advancements in technological solutions
for inpatient handovers.
Methods: This study was prospectively registered on Open Science Framework. Publications from January 1, 2010, to
January 1, 2024, were retrieved from MEDLINE, Embase, Cochrane Library, and Scopus. To be included in this review,
studies were required to focus on (1) the implementation, assessment, or enhancement of health care provider handover
workflows; (2) inpatient setting; and (3) the proposal or implementation of one or more technological solutions. Abstract and
full-text screenings were conducted independently by 2 reviewers, with conflicts resolved by a third reviewer. Data extraction
and synthesis were performed by multiple authors and cross-reviewed for accuracy.
Results: The search identified 779 publications, of which 53 met the inclusion criteria. Analysis revealed a predominance
of low-complexity technologies, such as electronic checklists, with limited exploration of advanced solutions like natural
language processing. Most studies were in the pilot stage (33/53, 62%), while some described documented implementations
(11/53, 21%). Reported outcomes included improvements in the completeness, accuracy, and consistency of critical informa-
tion during patient transfers (20/53, 38%). Challenges included scalability, inconsistent adoption, and difficulties integrating
advanced technologies into existing workflows.
Conclusions: Low-complexity technological solutions show potential for enhancing inpatient handovers but face barriers
to scalability and sustained adoption. While artificial intelligence (AI) has the potential to bring transformative benefits, a
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limitation of this review is that none of the included studies reported successful clinical implementations of AI solutions aimed
at improving handover processes.
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Introduction
Artificial intelligence (AI) and machine learning (ML)
applications are increasingly implemented in clinical practice.
However, postimplementation analyses showed unexpected
or ambiguous results in clinical practice with regard to
an improvement of clinical workflow or outcome. For
instance, a recent study showed large heterogeneity as to
which radiologists benefit from the use of AI assistance [1].
Interestingly, factors like years of experience, specialty, and
prior use of AI tools did not reliably predict how a radiologist
will be affected by AI assistance; that is, lower-performing
radiologists at baseline did not consistently benefit from AI,
with some improving, some worsening, and some seeing no
change. This led us to ask whether, instead of implement-
ing AI solutions into existing workflows, workflow analysis
and optimization should precede AI development and be
considered when implementing AI into clinical workflows.
Workflow optimization has repeatedly been highlighted as a
key priority to optimize health care delivery, improve patient
safety, decrease strain on physicians, and lower burnout rates
[2-4].

A frequent workflow in inpatient practice is patient
handover. The British Medical Association and National
Patient Safety Agency define handover as “the transfer of
professional responsibility and accountability for some or all
aspects of care for a patient, or group of patients, to another
person or professional group on a temporary or permanent
basis” [5]. The advent of multidisciplinary care and shift
work, especially in the inpatient setting, requires a rotating
cast of health professionals, each of whom needs to be
apprised of the patient’s needs during a handover. The aim
of the handover is to provide the patient with continuity of
care by ensuring that the incoming team can adequately take
charge of the patient’s care. However, each of these moments
intended to ensure continuity is, in itself, a potential point of
discontinuity. A poorly performed handover could lead to the
loss of critical information, poor precision or efficacy, and
maybe even outright error [6]. Poor handovers are associated
with multiple potentially preventable hazards [7].

One of the most commonly used methods of improving
handovers is the use of a standardization mnemonic [2].
The evidence for standardization has been conflicted. A
systematic review [8] found that while there were multi-
ple studies that showed increased positive outcomes, there
were also studies that showed mixed, insignificant, and even
negative outcomes for standardization. The mnemonics are
meant to provide structure to the information reported during
the handover. It limits the scope to what is relevant for
the patient’s immediate care, omitting irrelevant data while

preserving critical information. Popular examples of these
standardization mnemonics include (I)SBAR (Introduction,
Situation, Background, Assessment, Recommendation) [6]
and I-PASS (Illness severity, Patient summary, Action items,
Situation awareness and contingency planning, Synthesis by
receiver) [9].

Despite these existing frameworks and guidelines for
clinical handovers, omission of necessary details and
inclusion of irrelevant points frequently occur [2]. Clinical
inpatient handovers may therefore be an appealing use case to
benefit from novel technologies, such as automated summa-
ries using large language models (LLMs). On a larger scale,
technological solutions have transformed work processes
by reducing human errors, improving clinical outcomes,
increasing practice efficiencies, reducing variation in practice,
facilitating information sharing, and recording data over
time [10]. One prominent example is the changes to clini-
cal processes and systems that have occurred during and
stayed beyond the COVID-19 pandemic [11]. Digital tools
enabled hospitals to continue offering health services virtually
through digitization of information, electronic booking and
referrals, telemedicine, and virtual clinics [11,12]. These
novel approaches to care delivery have the potential to be
efficient, collaborative, cost-effective, and patient-centered
[12].

To date, while technology has been proposed as an
opportunity for redesigning clinician workflows [13], such
as electronic health records [14], there remains a gap in
understanding the specific technological solutions that have
been proposed or implemented to improve inpatient handover.
This includes which professional groups are involved, the
settings in which handovers occur, and whether the impact on
workflow and outcomes is positive or negative. In addition,
there is limited knowledge about the rationale for using
technology to optimize handovers, as well as the degree of
technical maturity of the solutions used, which refers to a
tool’s readiness for routine use, including the proposal of a
model or solution, pilot implementation, or full integration
into clinical workflows. Therefore, the purpose of our study
was to systematically scope the current state of handover
improvement studies that propose technological solutions. We
sought to identify the settings in which handovers are being
optimized, the care groups involved, the types of technolo-
gies used, and the advantages and disadvantages of these
workflow strategies. Our goal was to report on best practices,
advantages, and disadvantages, including the status quo of
implemented solutions.
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Methods
Protocol and Registration
The results of this scoping review are reported according to
the PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews)
guidelines [15] (the PRISMA-ScR checklist is provided in
Checklist 1). The review protocol has been developed in
accordance with the guidelines by the JBI (Joanna Briggs

Institute) Scoping Review Methodology Group [16]. It was
first registered a priori on February 22, 2024, on Open
Science Framework and has been updated on March 19, 2025,
to improve clarity and consistency with the manuscript [17].
Eligibility Criteria
To define the eligibility criteria, we used the PCC (Popu-
lation, Concept, and Context) framework [18]. The final
eligibility criteria are listed in Table 1.

Table 1. Eligibility criteria following the PCC (Population, Concept, and Context) framework and additional restrictionsa.
Inclusion criteria Exclusion criteria

Population Inpatient encounters All non-inpatient encounters (eg, interhospital care) and patient
discharge

Concept Technological solutions for clinician-to-clinician
handover

Technological solutions that (1) are not central to handover, (2)
depend on patient input, (3) are not explicitly technology based, or
(4) only serve as a support mechanism

Context Implementation, assessment, or enhancement of handover
workflows between health care providers

Any other context

aAdditional restrictions include (1) study design, encompassing primary studies (prospective and retrospective observational studies and
interventional studies) and secondary studies; and (2) language, limited to papers published in English, German, or Filipino.

Search Strategy
We conducted a literature search on January 18, 2024,
of MEDLINE Ovid, Embase Ovid, Cochrane Library, and
Scopus, including publications from January 1, 2010, to
January 1, 2024. The search terms included were (1)
workflow terms, (2) redesign terms, (3) provider terms, and
(4) communication terms, including relevant MeSH (Medical
Subject Headings) terms. The search strategy was developed
iteratively with the help of an information retrieval special-
ist, with adjustments based on the sensitivity and specificity
of results and the inclusion of key studies to ensure com-
prehensiveness and robustness. The full search strategy of
all databases is provided in Multimedia Appendix 1. The
final search results were imported into EndNote (version
20, Clarivate) for deduplication and subsequently uploaded
into Covidence (Veritas Health Innovation) for collaborative
screening.
Selection of Sources of Evidence
The titles and abstracts of all identified publications were
independently evaluated by the reviewers. Article screening
was performed using Covidence. After title and abstract
screening, the reviewers conducted a full-text screening.
Articles that did not include all 3 eligibility criteria were
excluded from the review. Each article was evaluated by 2
independent reviewers, and conflicts were resolved by a third
independent reviewer.
Data Charting Process and Data Items
The articles were assessed using a jointly developed form.
The data charting was done independently and included the
citation metadata (eg, including title and publication year),
article type, journal type, study type, year of study, study
location, setting, aim, rationale for implementing proposed
solutions, technological solutions proposed, care groups

involved, handovers studied, current implementation level,
and identified advantages and disadvantages.

Synthesis of Results
Our scoping review synthesizes findings on clinical handover
redesigns, emphasizing the use of graphical representations
for clarity. This includes an article flowchart following the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines. The review covers motiva-
tions, outcomes, and technological solutions in handover
processes, detailed through various charts. The interventions
are described in terms of their pros and cons. In terms of
technical maturity, technological solutions were categorized
as (1) proposing a model or solution, (2) pilot implementa-
tion, or (3) full integration into clinical workflows. Techno-
logical solutions were grouped by type, with the groups
inductively coded based on the extracted data. The review
concludes with a maturity graph that highlights temporal
trends in the level of maturity of the included studies. A
summary of the observations is provided, linking them to the
goals of the review and providing insights into the described
effectiveness and challenges of the redesigns.

Results
Overview
A total of 779 studies were retrieved from the databases,
of which 130 were automatically removed as duplicates. Of
the remaining 649 articles, 501 were excluded during title
and abstract screening as they were not within the scope
of the study. Of the remaining studies assessed for eligi-
bility (n=148), the majority were excluded since they did
not use any technological solution (n=36). A total of 53
articles met the inclusion and exclusion criteria and were
used for data extraction (Figure 1 and Multimedia Appendix

JOURNAL OF MEDICAL INTERNET RESEARCH Agha-Mir-Salim et al

https://www.jmir.org/2025/1/e70358 J Med Internet Res 2025 | vol. 27 | e70358 | p. 3
(page number not for citation purposes)

https://www.jmir.org/2025/1/e70358


2). The rationales behind the included studies are overall
quality improvement of the handover process, encompass-
ing multifaceted aspects such as standardization, efficacy
enhancement, and error reduction. The settings for these
investigations are predominantly perioperative, including
operating rooms and postanesthesia care units, with a lesser
extent involving intensive care units. The primary interactions

occur between physicians, with occasional involvement of
nurses and other health care professionals, although the latter
are seldom described. A multitude of solutions has been
proposed, with the majority exhibiting a relatively low level
of technological complexity. Most of these studies are in the
pilot phase, with only a few advancing to the stage of full
implementation.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart summarizing the article identification,
screening, and inclusion process.

Rationale for Using Technology to
Optimize Handover
Several potential justifications have been put forward for the
deployment of technology to enhance handover procedures.
Among these is the argument that the standardization of
communication and information relay will result in improved
handover quality [19], greater efficiency [20], greater
satisfaction among providers [21], reduced communication
and handover errors [22], better outcomes and satisfaction

for patients [23], and a clear delineation of responsibility,
roles, and authority within the team [24]. These factors are
expected to have a positive impact on other areas, such
as reducing the length of hospitalization [25] or enhancing
trust within the team [24] (Table 2 and Multimedia Appen-
dix 3). Several publications report more than one rationale
for improving handover workflows. However, some of the
publications do not include a unifying reason for improving
handover workflows.

Table 2. Proposed rationale for using technology to optimize handover workflows. Some articles stated more than one proposed rationale (N=80).
Proposed rationale Values, n (%)
Standardize information relay and communication 19 (24)
Reduce communication and handover errors 17 (21)
Increase efficiency of handover process 16 (20)
Improve patient outcomes and satisfaction 12 (15)
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Proposed rationale Values, n (%)
Increase provider satisfaction 8 (10)
Others 5 (6)
Delineate responsibility and leadership 3 (4)

Setting of Handovers
A large proportion of studies (14/53, 26%) did not spec-
ify the exact departments involved in the handovers
[20,22,23,26-36]. Among the specified settings, ward-to-ward
transitions were the most frequently studied, accounting for
23% (12/53) [37-48]. Emergency room-to-ward handovers

followed at 11% (6/53) [24,48-52], while operation-room
to operation-room handovers were studied in 9% (5/53)
[19,53-56]. The full list of involved hospital departments is
available in Figure 2. Of note, the total number of settings
exceeds the number of included articles, as some studies
involved multiple hospital departments and handover types.

Figure 2. Schematic overview of the hospital departments involved in the clinical handover studies. The total number of settings exceeds the number
of included articles, as some studies involved multiple hospital departments. ER: emergency room; ICU: intensive care unit; OR: operating room;
PACU: postanesthesia care unit

Care Groups Involved in Handover
The most commonly studied setting was interphysician
handovers, which were cited 21 times and accoun-
ted for 40% of the total studies (N=53; Table 3)
[19,20,22-24,26,27,34,35,38,40,42,43,46,52,57-62]. Of the 53
studies, 10 (19%) focused solely on handovers between
nurses [25,29,37,41,45,47,51,63-65]. Handovers exclusively
involving both nurses and physicians were examined in 5
(9%) studies [28,30,44,54,66]. Seven (13%) studies explored

multidisciplinary handovers involving three or more groups:
(1) nurses; (2) physicians; (3) allied health professionals
(respiratory therapists, physical and occupational therapists,
care coordinators, unit secretaries, dietitians, and pharma-
cists); and (4) advanced practice providers such as certified
registered nurse anesthetists, physician assistants, and nurse
practitioners [21,33,39,49,53,56,67]. The full list of care
groups involved is available in Table 3.
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Table 3. Number of studies (n) and proportion (%) of care groups involved for each study (N=53). Studies examining interphysician and internurses’
handovers accounted for approximately two-thirds of study settings.
Involved care group Values, n (%)
Physicians only 21 (40)
Nurses only 10 (19)
Multidisciplinary (≥3 groups) 7 (13)
Nurses and physicians 5 (9)
Nurses and APPsa 3 (6)
Unspecified 3 (6)
Physicians and APPs 2 (4)
Physicians and pharmacists 1 (2)
Physicians and patients 1 (2)

aAPPs: advanced practice providers.

Types of Technological Solutions
Deployed
The most prevalent solution, referenced in 15 (28%)
of the 53 articles, is a straightforward electronic
medical record (EMR)–based checklist (Table 4)
[19,20,22-24,26,27,33,41,43,45,53,58,61,62], which refers
to an electronic handover template integrated within the
hospital’s clinical system, guiding structured documenta-
tion of patient information [23]. This is closely followed
by electronic versions of existing handover tools, such
as I-PASS and (I)SBAR, which are described in 13
(25%) articles [29,34,36,39,40,46,47,51,54,57,59,66,68]. One
example is the electronic I-PASS bundle, which digitizes
the I-PASS mnemonic to standardize patient handovers,
enhance communication clarity, and reduce medical errors
through structured, consistent information transfer. Nine
(17%) articles describe the use of separate app-based
handover tools [28,30,32,38,42,44,56,64,69], for example,
a mobile app (Hark) that enables structured, traceable
handovers by letting clinicians assign patient-specific tasks

with integrated clinical data, real-time notifications, and a
full audit trail [44]. Six (11%) articles mention asynchro-
nous handover tools [48,49,52,60,63,70], such as text- or
video-based options—for example, a text-based structured
electronic handover platform that supports asynchronous
patient transfers, allowing teams to review templated clinical
information without real-time interaction [52]. Auto-popu-
lating handover tools are discussed in 5 (9%) articles
[21,25,35,67,71] , which, for instance, include a computer-
ized handover tool linked to auto-populating handover notes
from the EMR [34]. Furthermore, 3 (6%) articles [37,55,65]
discussed the integration of multiple solutions at once. For
example, one article detailed a curriculum that incorporated
an adapted I-PASS training session for the neonatal inten-
sive care unit, neonatal simulation scenarios, and a newly
developed electronic handover tool [57]. Moreover, 2 (4%)
articles assessed the integration of technology for handover
in general, thereby not focusing on a specific technological
solution but discussing the current technological status quo
[31,50].

Table 4. Summary of the types of technological solutions studied in the included articles (N=53). Most articles studied simple EMR-baseda checklists
or electronic versions of existing handover tools.
Types of technological solutions Values, n (%)
Simple EMR-based checklist 15 (28)
Electronic version of existing tool (I-PASSb, (I)SBARc, etc) 13 (25)
Separate app-based handover tool 9 (17)
Asynchronous handover tool (text or video based) 6 (11)
Auto-populating handover tool 5 (9)
Integration of multiple solutions 3 (6)
Unspecified 2 (4)

aEMR: electronic medical record.
bI-PASS: Illness severity, Patient summary, Action items, Situation awareness and contingency planning, Synthesis by receiver.
c(I)SBAR: Introduction, Situation, Background, Assessment, Recommendation.

Advantages and Disadvantages of
Handover Workflow Strategies
The technological solutions investigated in the included
studies suggested improvements in the completeness,
accuracy, and consistency of critical information transfer,

ensuring patient safety, and reducing adverse events
attributable to handover errors as potential advantages (Table
5 and Multimedia Appendix 4). The described benefits of
these solutions were the enhancement of the quality of
communication and handover, streamlining of the handoff
preparation, boosting of user satisfaction, shortening of
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handover length, facilitation of communication with patients’
families and other health care workers, and increasing of the
awareness of patients’ conditions.
Table 5. Frequency of proposed advantages of technological solutions to improve clinical handovers.
Reported advantages Values, n
Improved completeness, accuracy, and consistency of critical information during transfer 20
Decreased adverse events due to handover error 8
Improved quality of communication and handover 7
Improved handover preparation efficiency 6
Improved user satisfaction 4
Reduced handover length 3
More likely to communicate with patients’ family and other health care workers 2
Greater awareness of patients’ condition 2
Users felt more prepared for handover 1
Avoided confidentiality breaches with paper printouts 1
Increased standardized handover tool utilization 1
Less time required to understand the patients’ condition 1
Cost-effective solution for ensuring patient safety 1
More convenient handover reporting 1

However, alongside these benefits, certain limitations were
repetitively identified (Table 6 and Multimedia Appendix
4). These included challenges related to the generalizability
and scalability of the solutions due to the limited scope
of analysis, difficulties in ensuring consistent adoption, the
necessity for regular updating and user training, limited

accessibility and infrastructure, programming limitations
hindering the inclusion of necessary elements, restricted
opportunities for clarification, the potential reproduction of
errors due to prepopulating handover sheets, and the lack of
statistically significant improvements in patient outcomes.

Table 6. Frequency of proposed disadvantages of technological solutions to improve clinical handovers.
Reported disadvantages Values, n
Limited generalizability and scalability due to the limited scope of the analysis (eg, specialty-specific, provider-specific, and small
dataset)

11

Difficult to ensure consistent adoption 6
Requires regular updating of information, which may take time and increase workload 5
Requires user training, which may pose a steep learning curve for users 5
Limited accessibility for the handover tool due to limited infrastructure 5
Limitations in programming prevent the inclusion of necessary elements 3
Limited opportunities for clarification and requests for additional information 3
Prepopulation of the handover sheet means errors can be reproduced 3
Not completely automated and had to be manually inputted by staff 2
No statistically significant improvement in patient outcomes with these tools 2
Increase in the average duration of verbal handovers 2
Issues with compliance with data privacy on personal devices 1

Level of Technical Maturity
For the level of maturity of the technological solu-
tions proposed, out of the 53 studies included, 9
(17%) were proposals of a model or a solution
[28-31,37,48,50,53,56], and 11 (21%) were in workflow

integration [9,20,22,25,43,51,59,61,62,69,70], while the
remaining 33 (62%) articles reported on pilot implementation
(Figure 3). No clear time trend toward full implementation
was found among the studies.
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Figure 3. Number of studies published according to their level of maturity and year of publication. No clear temporal trend toward full implementa-
tion was found.

Discussion
Principal Findings
The initial search yielded more than 750 publications
reflecting the broad scientific interest in the improvement of
clinical handover. After screening and full-text review, this
scoping review analyzed 53 articles focusing on techno-
logical solutions for improving the clinical handover of
inpatients. The review revealed a predominance of low-com-
plexity technologies, such as electronic checklists, with
few instances of high-complexity solutions such as natural
language processing (NLP). While most studies were in
the pilot stage (33/53, 62%), several included documented
implementations (11/53, 21%), indicating potential advan-
tages in workflow redesign through technology (Tables 5 and
6). The studied manuscripts described improvements in the
completeness, accuracy, and consistency of critical informa-
tion during patient transfer (n=20), which were identified
as the primary advantages of these technological solutions
for handover redesign. Additionally, patient safety enhance-
ments through reduced adverse events due to handover
errors (n=8) and improved communication quality (n=7) were
noted. Other reported benefits included increased hand-
over efficiency (n=6) and enhanced staff satisfaction (n=4)
(Multimedia Appendix 4). The latter benefits were documen-
ted in only a fraction of the included articles, suggesting
the need for further research and broader implementation
of advanced technological solutions, mirrored by the low
number of studies documenting sustainable implementation.
Important considerations include the described disadvan-
tages arising from the integration of technological solu-
tions, including limitations in generalizability and scalability
(n=11), inconsistency in adoption (n=6), and inaccessibility of
the handover tool (n=5). These challenges may stem from a
lack of standardized implementation protocols, varying levels
of technological literacy among health care providers, and
infrastructural disparities across institutions.

Advanced Technological Solutions for
Handover Redesign
Recent advancements in NLP are not yet well represented in
the literature on clinical handovers, which may be due to its
novelty. In one included publication using NLP [67], models
were shown to perform better at identifying communica-
tion content than underlying team communication behav-
iors. This finding hints at the potential for these models to
enhance handover quality and reduce communication errors,
ultimately improving patient safety. The study emphasizes the
need for further development of these models using larger,
real-world datasets to ensure their effectiveness in clinical
settings. Additionally, the findings suggest that NLP could
be integrated into health care systems to support real-time
monitoring and documentation during handovers, ultimately
reducing the cognitive load on clinicians and improving care
transitions.

Once LLMs become more commonly used in clinical
pilot studies and practice, we anticipate their application in
handover use cases as well, though major legal and tech-
nical barriers exist [72]. For instance, liability in case of
malfunctioning resulting in unintended patient harm needs
to be clarified. In addition, if classified as a medical
device, the European Union Medical Device Regulation [73]
requires rigorous validation, risk assessment, and CE marking
before routine use. In the United States, the HIPAA (Health
Insurance Portability and Accountability Act) requires strict
protection of protected health information [74], while the use
of an LLM for handovers risks data leakage or improper
storage of patient data. Other reasons for the stagnant
landscape of handover redesign could be the unintended
consequences of more complex solutions, such as undetected
confabulation or unchecked LLM implementations, though
mitigation strategies are currently under development [75].

Overall, the suitability of an LLM-based approach may
vary depending on the clinical context. Automating handovers
between different types of health care providers, such as
nurses and physicians, can be particularly challenging due
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to the need to convey distinct types of information [21,28].
In contrast, automation may be more feasible within the
same provider group, where shared training and standardized
communication practices create a more uniform framework
[19,24]. Likewise, handovers between similar units may be
easier to implement, as these units follow common opera-
tional procedures and have a shared clinical focus [57,59].

The most frequently mentioned challenge for technological
solutions was the limited generalizability and scalability of
solutions due to a narrow scope of the analysis, for instance,
by being specialty-specific [55], provider-specific [41], or
only tested using a small sample [19]. LLMs may help to
overcome this, as their global training provides them with
better generalizability than custom-made solutions tailored
toward a specific setting [76].

Meanwhile, attention should be paid to the accuracy
and potential biases that may be encoded in the data, so
as not to perpetuate health care disparities [77]. While
NLP models demonstrate potential in markedly improving
handover through specific tasks like identifying commu-
nication content, the broader integration of sophisticated
technologies using LLMs and AI methods is anticipated to
have a more profound impact [78]. However, several studies
so far have not shown AI integration to improve diagnostic
accuracy or speed up clinical workflows [79]. For AI to
be fully leveraged, it must be integrated within the context
of redesigned clinical workflows, a task that has yet to be
adequately addressed. Before the development and integration
of AI solutions, it is vital to determine whether individuals
or entities are actively engaged in redesigning workflows
for AI to be integrated effectively [80]. Additionally, it is
essential to evaluate if such redesigns will genuinely enhance
the efficiency of the quality of care. Therefore, the invest-
ment in AI should be matched to the investment in clini-
cal workflow redesign to fully realize the potential benefits
of these technologies. Without such investment, implementa-
tion projects are unlikely to succeed. Continuing workflow
errors, particularly those occurring during handovers between
health care workers, highlight the urgency of this redesign
[19,20,22]. The prevailing approach of adjusting the hammer
to the nail must evolve to ensure AI’s success in transforming
health care, and handovers in particular.
Potential Limitations of This Scoping
Review
Although an extensive body of literature has been reviewed,
the possibility of missing relevant studies cannot be entirely
ruled out. To mitigate this, we conducted manual checks and
sensitivity analyses, but no additional articles were identi-
fied. Furthermore, relevant studies might be inadvertently
removed during the screening process, which we aimed to
mitigate through independent review by 2 authors. Another

limitation is the relatively recent integration of LLMs and
AI into this field, meaning that much of the evidence on
AI-driven improvements in clinical handovers is likely yet
to be published. As a result, this scoping review should be
viewed as a snapshot of the current landscape, outlining key
challenges that future AI-based research may need to address
in their study designs.
Future Work
This review highlights key gaps in the study of digital
handover solutions. One key gap is the variability in detail
provided by studies regarding the specific technologies used.
Future studies should aim to provide clearer descriptions of
the tools being evaluated to facilitate comparisons across
different settings. Another critical area for future research is
the need for more objective, quantitative measures to assess
the impact of these handover tools. Subsequently, a system-
atic review (with meta-analysis) could assess the effective-
ness of interventions and the quality of evidence. Most studies
in this review relied on qualitative feedback from health
care professionals, which limits comparability and general-
izability. Long-term studies are also needed to assess the
lasting impact of these tools on communication and work-
load. Comparative studies across various health care settings
and specialties could also help determine how well these
solutions scale and adapt to different clinical environments.
Further research is also needed to explore the scalability and
real-world effectiveness of AI solutions and to address the
infrastructural and regulatory challenges that impede their
widespread adoption.

Crucially, successful adoption of these technologies may
require concurrent redesign of clinical handovers to fully
realize their benefits and ensure that they improve both the
efficiency and safety of care. The prevailing approach of
simply adapting technology to fit existing workflows must
evolve if AI is to truly transform health care and improve
patient outcomes.
Conclusion
This scoping review underscores the substantial interest in
improving clinical handovers through technological solu-
tions, particularly low-complexity technologies such as
electronic checklists. While the literature describes solutions
that promise to improve the accuracy, completeness, and
communication of information during patient handovers,
wider implementation and sustainability remain limited. Key
challenges included limited generalizability, scalability, and
accessibility of solutions, along with difficulties in adoption,
maintenance, and training. While advanced technologies such
as NLP and AI may have the potential to enhance hand-
over processes, no studies were identified that report their
integration into clinical practice.
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