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Summary
What is already known on this topic?

Digital health tools (DHTSs) in clinical care can improve chronic disease
prevention and management by supporting self-management, adher-
ence, monitoring, and patient—provider communication.

What is added by this report?

This umbrella review synthesized 15 reviews and used an implementa-
tion science determinants framework to identify multilevel implementa-
tion determinants. Findings underscore the need for fit with workflow,
supportive infrastructure including electronic health record (EHR) integ-
ration, and organizational policies to incentivize adoption and use to
support chronic disease prevention and management.

What are the implications for public health practice?

Practitioners should select and design DHTSs that fit clinical workflows,
invest in training and technical support, strengthen EHR and infrastruc-
ture integration, and build clear policy and insurance reimbursement
frameworks. Implementation strategies should address barriers to im-
prove adoption, sustainability, and equitable use of DHTs for chronic
disease prevention and management.

Abstract

Introduction
Chronic diseases account for most illness, death, and health care
spending globally and in the US. Digital health tools (DHTSs) (eg,

telemedicine, remote monitoring) can improve chronic disease
prevention and management. However, population-level impact
depends on successful implementation in clinical care. Although
reviews describe determinants of DHT implementation, evidence
is fragmented, and no comprehensive qualitative synthesis has fo-
cused exclusively on chronic disease prevention and management.

Methods

We conducted a subanalysis of an umbrella review that examined
determinants of DHT implementation in clinical practice settings.
By using established scoping review methods and PRIOR (Pre-
ferred Reporting Items for Overview of Reviews) reporting
guidelines, we searched PubMed, Scopus, and CINAHL for
English-language reviews published from January 2013 through
July 2025. We included reviews that focused on determinants of
DHT implementation in clinical care and identified 15 reviews fo-
cused on chronic disease prevention and management. We extrac-
ted qualitative data on barriers and facilitators and synthesized the
data by using the Consolidated Framework for Implementation
Research (CFIR).

Results

Key innovation-level determinants included relative advantage,
design, and strength of the evidence base, which frequently acted
as barriers due to concerns about clinical effectiveness, workflow
fit, and data reliability. Most implementer-level barriers related to
limited opportunity and capability, including time constraints and
low digital literacy among health care team users. Inner setting de-
terminants included access to knowledge and information, avail-
able resources, structural characteristics, and compatibility with
existing workflows as both barriers and facilitators. Outer setting
determinants included a lack of policies and regulations and lim-
ited partnerships for supporting DHT implementation.
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Conclusion

Implementation of DHTs for chronic disease prevention and man-
agement is shaped by multilevel determinants across CFIR do-
mains. Addressing evidence gaps, investing in training and infra-
structure, aligning tools with clinical workflows, and strengthen-
ing policy and partnership environments are critical to optimizing
implementation. Findings provide actionable insights to guide fu-
ture research and implementation strategies aimed at improving
DHT implementation.

Introduction

The incidence and prevalence of chronic diseases (eg, cardiovas-
cular disease, diabetes, cancer) are increasing in the US and glob-
ally, contributing to substantial health and economic burdens (1).
They account for an estimated 74% of global deaths (1) and more
than 90% of the $4.9 trillion in annual US health care spending,
while contributing to reduced quality of life, disability, and lost
productivity (2,3).

Digital health tools (DHTs), including telemedicine and telehealth,
mobile health applications, electronic health records (EHRs),
wearable devices, remote monitoring systems, patient portals, and
decision-support tools (4,5), support the prevention and manage-
ment of chronic diseases by enhancing self-management, improv-
ing adherence to treatment regimens, facilitating early detection
and monitoring, and supporting communication between patients
and providers (6—8). Meta-analyses report benefits across chronic
disease outcomes, including improved glycemic control in pa-
tients with type 2 diabetes (9), blood pressure reduction (10), and
increased physical activity (11), in addition to enhanced patient
satisfaction (6).

As the pace of technological innovation increases and the preval-
ence of chronic diseases grows, DHTs will expand in scope and
influence and their demand will be amplified (2). Optimizing the
implementation of DHTs is critical to strengthen health systems
and improve chronic disease prevention and management (12—14).
Moreover, building on known determinants of DHT implementa-
tion for chronic disease, such as data privacy, patient preference
for in-person consultation, fit within workflows, trust the provider
has in the DHTs, and burden (eg, time to learn DHTs) can im-
prove DHT adoption, use, and sustainability in clinical care set-
tings (12,13,15,16). To date, no qualitative synthesis or umbrella
review that uses an implementation science framework has been
conducted on determinants of DHT implementation for chronic
disease prevention and management specific to clinical care set-
tings. Synthesizing these determinants across DHT type and con-
text helps identify barriers and facilitators across DHTs to create

tailored implementation strategies to enhance DHT impact on
chronic disease prevention and management (17).

In this subanalysis of an umbrella review, we aimed to identify,
categorize, and describe common barriers and facilitators from re-
views on DHTs for chronic disease prevention and management.

Methods

We conducted a subanalysis of an umbrella review (hereinafter,
parent review) that examined common determinants of DHT im-
plementation in clinical settings. We collected data from a subset
of reviews on chronic disease prevention and management. This
subanalysis and the parent review followed established methods
for reporting guidelines in the Preferred Reporting Items for Over-
view of Reviews (PRIOR) (18). The review protocol is registered
with PROSPERO (www.crd.york.ac.uk/PROSPERO/view/
CRD42024501642). An umbrella review is a high-level synthesis
of existing reviews and is an appropriate method given the in-
creasingly prominent role of DHTs in clinical care, the substantial
body of evidence on use of DHT in clinical settings, and the im-
portance of chronic disease prevention and management (19).

Data sources

The parent review search strategy was developed with the assist-
ance of a reference librarian. Three databases were searched:
PubMed, Scopus, and CINAHL. The initial search captured re-
views published from September 29, 2013, through November 6,
2023. The search was updated to include reviews published
through July 10, 2025. An approximate 10-year time frame aligns
with the growth of DHTs in health care (20). The search terms in-
cluded both medical subject headings (MeSH) and free-text terms
related to digital tools, clinical care settings, and implementation
(Table 1).

Study selection

Reviews must have been published in English; explicitly identi-
fied determinants to implementing digital tools in clinical care set-
tings (eg, inpatient hospital setting, outpatient routine care, outpa-
tient emergency care); published from 2013 through 2025; and
available in full-text (Appendix).

The search yielded 5,839 reviews (initial search: 4,180 reviews;
updated search: 1,659 reviews). Reviews were imported into Cov-
idence, and duplicates were removed. Dual-blinded independent
screening was conducted for title, abstract, and full-text review
(A.S.G., A.E.G,, L.P.,, M K., D.T., O.E.). Reviewers held con-
sensus meetings throughout the screening process to resolve con-
flicts and achieve agreement on inclusion and exclusion of re-
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views. The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow diagram (Figure) shows the
number of reviews at each stage.

5,839 Studies identified from searching
3 databases/registers
4,251 PubMed
675 CINAHL
913 Scopus

512 Studies removed

> 503 Duplicates identified by Covidence

9 Duplicates identified manually

0 Marked as ineligible by automation tools

5,327 Studies screened 4,855 Studies excluded

Y

472 Studies retrieved and assessed
for eligibility

362 Studies excluded
240 Does not address implementation
barriers or facilitators
54 Ineligible settings
22 Ineligible intervention type
14 Ineligible study design
11 Review did not have sufficient methods
7 Implementor is not a health care provider
6 Recipient is not a patient
5 Not English
3 Irretrievable/full text not available

| 110 Studies included in parent review |—> 95 Studies excluded
95 Review focus not chronic disease
prevention and management

y

| 15 Studies included in subanalysis review |

Figure. PRISMA overview of selection of studies for inclusion and
exclusion, subanalysis of umbrella review of determinants of digital health
tool implementation in chronic disease prevention and management in
clinical practice settings, 2013—-2025.

Data extraction

Due to the large sample of reviews in the parent review (n = 110),
extracting and summarizing qualitative data to meaningfully cat-
egorize and describe common determinants of DHT implementa-
tion were not feasible. The study team decided to subset the re-
view into focused subanalyses by creating a phased 2-step extrac-
tion approach. The first step extracted review characteristics (eg,
bibliometric data, DHT type, health care setting) that were used to
create subsets of smaller samples from the parent review. The
second-step protocol was used to extract qualitative data on de-
terminants of DHT implementation for the subsample focused on
chronic disease prevention and management identified in step 1.
Extraction protocols for both steps were iteratively developed and
pilot tested to ensure clarity and consensus on data extraction.

The second data extraction protocol, which was used to extract
qualitative data (text from review articles) on the barriers and fa-
cilitators of DHT implementation, was developed based on the
Consolidated Framework for Implementation Research (CFIR),
which comprehensively outlines implementation determinants
across multiple levels: innovation (eg, complexity, design), imple-
menter (eg, health care provider motivation and capability), inner
setting (eg, communications, available resources), and outer set-
ting (eg, policies and law, partnerships) (21). Reviewers extracted
verbatim text from the included reviews that described determin-
ants of DHT implementation and categorized the text to CFIR do-
mains and constructs. If the description of an implementation de-
terminant did not fit within an existing CFIR construct, reviewers
placed the text into “other” categories in the appropriate CFIR
level. Reviewers extracted each determinant as a barrier or facilit-
ator if clearly indicated as such in the review. Reviewers categor-
ized a determinant as both a barrier and a facilitator if the determ-
inant was described as such by a review or if the language describ-
ing the determinant was neutral. Data were also extracted on the
use of a theory, model, or framework (TMF) (yes or no), the name
of the TMF, and how it was applied (eg, inform research ques-
tions or aims, support data extraction or analysis, interpret results,
or frame discussion). Dual-blinded independent extraction and
consensus meetings were used to ensure the reliability of data
(AS.G,AEG,LP,MK,D.T,O.TN, KT, W.T., BW.). Re-
viewers abstracted data by copying and pasting text from each re-
view into the appropriate CFIR construct in a Microsoft Excel
(Microsoft Corporation) workbook. Following a consensus meet-
ing, the final data were entered into a form in Qualtrics (Qualtrics,
LLCO).

Data synthesis

Data were downloaded (A.S.G., A.E.G., M.M.K., L.P.) for 2 study
team members to review and summarize results by creating
themes of barriers and facilitators in each CFIR construct. Study
team members independently reviewed the “other” category for
emergent themes and met to discuss findings. The number of re-
views providing data for each CFIR construct was calculated. Res-
ults were organized by CFIR domain or level by summarizing bar-
riers and facilitators across the constructs using narrative synthes-
is.

Quality of reviews was assessed using the Joanna Briggs Institute
critical appraisal checklist for systematic reviews and research
synthesis through dual-blinded independent assessment and con-
sensus meetings (A.S.G., A.E.G., L.P., M.K.) (22). The checklist
consists of 11 questions designed to determine the quality and reli-
ability of systematic reviews. To assess how many primary stud-
ies show up in multiple reviews for this chronic disease subanalys-
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is review, the GROOVE (Graphical Representation of Overlap for
OVErviews) tool was used to calculate the corrected covered area
(how much the same primary studies are repeatedly represented
across reviews) (23).

Results

The final sample reviews of DHTs used for chronic disease pre-
vention and management included 15 reviews published from
2017 through 2025; the articles were published from 1999 through
2025 (Table 2). Most were systematic reviews (n = 9)
(4,24,26,27,29,31,33,34,36), followed by scoping reviews (n = 4)
(25,30,32,35), 1 rapid review (28), and 1 narrative review (37).
Nine reviews focused on only 1 DHT (4,24,26,28,31,33-36). The
most common DHT was telemedicine (n = 10)
(24-27,29,30,32,33,35,37). The rest of the reviews focused on
EHRs (n =5) (4,25,29,30,36), clinical decision support tools (n =
3) (25,30,31), artificial intelligence (Al) (n = 2) (28,34), health
monitoring systems and wearable devices (n = 3) (25,29,30), and
smartphone applications, text messaging, or telephone calls (n = 4)
(27,30,32,37). No reviews specified a geographic context. Three
reviews focused on outpatient routine care (33,34,36), 2 reviews
focused on inpatient and outpatient routine care (4,27), and 1 re-
view focused on inpatient settings (28). Six reviews applied 1 or
multiple TMFs (4,26,29,31,34,37). Two of these reviews used
TMFs to inform the research question (31,37), and all 6 reviews
used the TMFs to support data analysis and interpret findings
(4,26,29,31,34,37). Five reviews had a quality score of 100%
(4,27,29,33,34), 9 had a score of 80% or higher
(4,25,27,29-31,33,34,37), and no review had a score below 50%.
The corrected covered area for the included reviews indicated
slight overlap at 0.07%. Of the 388 parent studies, 384 were in-
cluded in 1 review, and the remaining 4 were in 2 reviews.

Innovation determinants

Among the reviews, the most frequently identified innovation-
level determinants included evidence base (barriers, n = 8 reviews
[4,25,27-30,33,34]; facilitators, n = 2 reviews [4,37]), relative ad-
vantage (barriers, n = 12 reviews [4,24-30,32-34,37]; facilitators,
n =9 reviews [4,25-27,29,30,32,35,37]), and design (barriers, n =
10 reviews [4,24,26,27,29,30,32,34,35,37]; facilitators, n = 5 re-
views [4,24,26,27,37]) (Table 3). The evidence base for DHTSs in
chronic disease prevention and management more often acted as a
barrier than a facilitator, with many reviews indicating a lack of
evidence for the positive clinical impact of using DHTs. The con-
cern about clinical impact was prominent for Al tools but de-
scribed as a barrier across DHTs, with questions raised around the
clinical, social, and economic benefits of using these tools in clin-
ical care settings. Relative advantage was described as both a bar-

rier and facilitator to DHT implementation. Many reviews high-
lighted how DHTs were better than current practice (ie, improve-
ments in the quality, efficiency, and cost of care). DHTs were
noted for improving diagnoses, monitoring disease progress, facil-
itating disease management, increasing provider—patient commu-
nication, and increasing access to chronic disease specialists and
care. However, DHTs were also seen as less advantageous than
traditional care, mostly due to the perception that DHTs dehuman-
ized interactions between providers and patients and may provide
unreliable, insufficient, or invalid data for clinical decisions and
care, leading to worse health outcomes. Design was identified as a
critical component to DHT implementation. DHTs that were not
well designed, did not consider clinical workflows, did not in-
clude clinician input in design, had low functionality in practice,
or had technical issues were less likely to be adopted and used by
providers. However, well-designed DHTs that were easy to use
and built into clinical workflows were more likely to be adopted
and used by providers.

Less frequently cited determinants were adaptability (barriers, n =
7 reviews [4,25,28,30,32,33,37]; facilitators, n = 4 reviews
[4,25,27,37]), complexity (barriers, n = 4 reviews [4,25,26,37]; fa-
cilitators, n = 4 reviews [25,26,32,37]), and cost (barriers, n = 4 re-
views [4,27,30,37]; facilitators, n = 3 reviews [4,26,37]). Adapt-
able tools that were customizable to different settings, populations,
languages, or diseases were seen as easier to adopt and implement.
Complexity acted as both a facilitator and barrier to implementa-
tion. DHTs that were slow and cumbersome and complicated to
use (eg, generating output that was hard to interpret), were harder
to implement. Conversely, DHTs with clear, simple language and
easy-to-interpret output were easier to adopt and use. Cost ap-
peared across a few reviews; the perceived or actual DHT cost-
effectiveness influenced the likelihood of implementation.

Implementer (health care provider) determinants

Implementer opportunity (barriers, n = 8 reviews
[4,25,26,29,30,32,33,37]; facilitators, n = 0 reviews) and capabil-
ity (barriers, n = 6 reviews [4,27,32,33,35,36]; facilitators, n =0
reviews) were described by reviews as barriers to DHT imple-
mentation (Table 3). Reviews described an overall lack of oppor-
tunities to adopt and use DHTs for chronic disease prevention and
management. Health care providers were described as having lim-
ited time and resources for DHT training. In the early stages of ad-
option, using the DHT was perceived as more time consuming,
which may have implications for continued use. Implementing
DHTs was described as additional effort amid competing work
priorities. Provider capability, overall lack of digital skills, famili-
arity, knowledge, and apprehension about something new were
barriers in DHT implementation.
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Other implementer determinants described in the reviews were
motivation (barriers, n = 6 reviews [4,27,33,34,36,37]; facilitators,
n =4 reviews [4,27,30,37]) and need (barriers, n = 1 review [4];
facilitators, n = 2 reviews [27,37]). Providers were described as
lacking motivation to implement DHTs due to already managing a
constantly changing work environment, wanting to maintain their
usual way of practice, and lacking interest in DHTs. However, re-
views described motivation as a facilitator among providers who
were eager to learn new technologies and had positive attitudes
about DHTs. Need was described in only a few reviews but high-
lighted the tension between whether DHTs were perceived as
needed in clinical care. For example, during the height of the
COVID-19 pandemic, telemedicine addressed implementers’ need
for maintaining continuity of chronic disease management and
care while minimizing their own risk of infection.

Inner setting (clinical setting) determinants

The most prominent inner setting determinants included access to
knowledge and information (barriers, n = 7 reviews
[4,27,32-35,37]; facilitators, n = 7 reviews
[26,27,30,32,33,35,37]), structural characteristics (barriers, n =7
reviews [4,25,27,29,32,33,37]; facilitators, n = 6 reviews
[4,25,27,29,30,33]), available resources (barriers, n = 7 reviews
[4,26,27,32,33,35,37]; facilitators, n = 5 reviews [4,25,30,35,37]),
and compatibility (barriers, n = 7 reviews [4,25,27,29,32,33,37];
facilitators, n = 5 reviews [4,24,25,29,32]) (Table 3). Access to
knowledge and information (eg, lack of training in DHT use, lim-
ited guidelines and protocols to ensure patient safety and provider
confidence) was described as a key barrier to DHT implementa-
tion. Training in using DHTs (eg, technical aspects, clinical care
application) and providing ongoing technical support were de-
scribed as facilitators to DHT implementation. Structural charac-
teristics, such as leadership and organizational support, adminis-
trative support, and information technology (IT) infrastructure,
and available resources, such as funding, available workforce, in-
ternet connectivity, and time, influenced the implementation of
DHTs. Some reviews described how structural characteristics and
available resources were more likely to act as barriers in rural
areas and in low- and middle-income countries, where resources
and infrastructure are more limited. Compatibility and how well a
DHT was integrated into existing systems, including clinical
workflow, existing electronic platforms, and IT infrastructure, was
described by reviews as both a barrier and facilitator to DHT im-
plementation.

Culture (barriers, n = 0 reviews; facilitators, n = 2 reviews [4,37]),
and incentive systems (barriers, n = 3 reviews [30,35,37]; facilitat-
ors, n = 1 review [35]) were less commonly discussed determin-
ants. Two reviews described how the culture of a health care sys-
tem or hospital that was open to innovation and change could fa-

cilitate the adoption and implementation of DHTs. Some reviews
noted that incentive systems, such as insurance reimbursement and
financial remuneration for health care providers for using DHTs,
could facilitate DHT implementation.

Outer setting (clinical care external environment)
determinants

Outer setting determinants that came up in multiple reviews in-
cluded policies and laws (barriers, n = 5 reviews [4,29,34,35,37];
facilitators, n = 2 reviews [35,37]), partnerships and connections
(barriers, n = 4 reviews [4,29,33,35]; facilitators, n = 3 reviews
[33,35,37]), and local conditions (barriers, n = 2 reviews [35,37];
facilitators, n = 3 reviews [29,35,37]) (Table 3). Policies and laws
were described as both a barrier to and a facilitator of DHT imple-
mentation. Reviews indicated the need for regulation of DHTs to
ensure data security and privacy, reduce ambiguity around liabil-
ity related to Al-enabled DHT errors leading to patient harm or
misdiagnosis, and uphold oversight of DHT development and use.
Reviews underscored that implementation requires robust legal
and governance frameworks that are currently limited and insuffi-
ciently established. Reviews discussed the need for partnerships
and connections to facilitate implementation. Throughout all
phases of implementation, from development and testing to imple-
mentation and sustainability, reviews noted the importance of col-
laborations among digital tool developers, health care providers,
health systems, government, and communities to ensure acceptab-
ility, feasibility, and sustainability of DHTs in practice. Local con-
ditions were also described as being influential for DHT imple-
mentation. Reviews noted that internet connectivity, market com-
petition, and health care availability may influence the adoption
and implementation of DHTs.

Funding (barriers, n = 0 reviews; facilitators, n = 1 review [35]),
local attitudes (barriers, n = 1 review [37]; facilitators, n = 0 re-
views), and critical incidents (barriers, n = 0 reviews; facilitators,
n =1 reviews [37]) were less commonly discussed in the included
reviews. Securing long-term and reliable funding was described in
1 review as important for sustainability of DHTs. Local attitudes
were described as barriers in which cultural context and values
may not align with use of DHTs (eg, values and comfort related to
privacy and human relationships). DHTs that are adaptable to loc-
al context were described as more likely to overcome these barri-
ers. Critical incidents were only described as facilitators of DHT
implementation, such as the role of the COVID-19 pandemic in
catalyzing the adoption and use of DHTs for chronic disease pre-
vention and management.
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Discussion

We found that implementation of DHTs for chronic disease pre-
vention and management is shaped by multilevel determinants
across CFIR domains. Most determinants identified across CFIR
levels were barriers, and when facilitators were described, many
reflected the inverse of those barriers. The most salient determin-
ants for implementing DHTs were workflow integration, adaptab-
ility, provider education and support, and infrastructure. These
findings reflect implementation determinants of DHTs for other
contexts (eg, mental health, rehabilitation, pediatrics), such as fit
with workflow, supportive infrastructure including EHR integra-
tion, and organizational policies to incentivize adoption and use
(43,44).

At the innovation level, workflow and adaptability emerged as
both barriers and facilitators, depending on how well DHTs were
aligned with existing clinical processes and could be tailored to
specific diseases and populations. For chronic disease care, digital
tools must fit into workflows in ways that reduce burden on pro-
viders while supporting care coordination across primary care,
specialty care, nursing, pharmacy, and other team members. This
finding is especially important for chronic conditions that require
sustained management, frequent follow-up, titration of medication,
and communication across settings (45). DHTs that support ongo-
ing monitoring of symptoms, blood pressure, glucose, medication
adherence, and other disease-specific indicators may improve care
only when they are integrated into clinical workflows that allow
timely review, response, and escalation when needed (6,16).

The adaptability of DHTs is also critical for chronic disease man-
agement because patient needs often change over time and care
typically requires multidisciplinary coordination and proactive
monitoring (45). Tools that can be tailored to different disease tra-
jectories, patient preferences, and care team roles may be more
feasible to implement and sustain. Adaptability may be particu-
larly important for promoting equity in settings that serve patients
with limited access to broadband, smartphones, or stable internet
connectivity, as well as for patients with limited digital literacy or
health literacy (2,46). If DHTs are not designed with these realit-
ies in mind, they may unintentionally widen disparities in access
to chronic disease prevention and management services.

At the implementer level, providers in clinical settings need ad-
equate training and ongoing support to use digital tools effect-
ively within routine chronic disease care. Training should include
guidance on how to interpret patient-generated data, communicate
findings to patients, and incorporate digital information into
shared decision-making. Providers also need evidence that DHTs
improve outcomes and do not disrupt the therapeutic relationship

(6,9—11). Maintaining interpersonal connection is particularly im-
portant in chronic disease care, where trust and continuity are
central to helping patients self-monitor, make behavioral changes,
and adhere to treatment plans (47).

At the inner and outer setting levels, implementation depends on
organizational and policy support. Clinics need personnel, proto-
cols, and technical infrastructure to support DHT use, including
integration with the EHR, processes for reviewing remote monit-
oring data, and clear roles for responding to alerts or abnormal
readings. Because chronic disease management often involves re-
peated data collection over time, sustained coordination among
providers, communication with patients between visits, strong in-
frastructure, and IT support are essential for effective implementa-
tion and sustained use (14,48). Without these supports, digital
tools may create additional workload rather than improving care
delivery.

Implications for practice and research

Results of this study can be used to inform implementation
strategies for DHTs in chronic disease prevention and manage-
ment in clinical settings. We used the updated CFIR framework, a
common and expansive tool that comprehensively assesses sever-
al levels, to classify determinants. Because our study considered
determinants across contexts and digital tool types, clinics and
providers can use these findings for preemptive strategies to re-
duce ineffective implementation and promote sustained use. The
CFIR-ERIC (Expert Recommendations for Implementing Change)
implementation strategy matching tool could be a useful process
that clinics and providers can use to select and implement
strategies to address barriers (49). Its use coincides with the meth-
ods of this review, as the barriers identified are categorized appro-
priately by CFIR level.

Limitations and strengths

Our team followed rigorous and appropriate procedures and used
an implementation science framework for understanding determin-
ants. Although this study allowed us to comprehensively under-
stand determinants across contexts and DHT types, it has several
limitations. Generalizability is constrained by incomplete report-
ing, limited variability in setting and type of DHT, and the small
sample size. The limited sample size and variation in how in-
cluded reviews reported results also restricted our ability to exam-
ine differences in functionality, complexity, use, and implementa-
tion determinants by DHT type and across individual chronic dis-
eases and geographic contexts. A larger sample size and less vari-
ation could have yielded a more nuanced and broadly applicable
synthesis. Additionally, this subanalysis was limited to reviews in-
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cluded in the parent review. It is possible that other eligible re-
views were not identified.

Although classifying determinants using CFIR was a strength of
our review, this approach may have omitted levels and domains
that may have been identified had another TMF been used to guide
synthesis of our results. Although CFIR is commonly used and is a
comprehensive determinants framework, it may have reduced ap-
plicability outside the US (21). Because reviews did not report
geographic location, however, we do not know whether this factor
may have influenced our results.

Conclusion

This was the first study to understand determinants of DHT imple-
mentation to address chronic disease prevention and management
in clinical settings. Our novel approach and rigorous methods will
aid researchers, health care administrators, and policy makers in
understanding and addressing determinants to improve the adop-
tion and sustainability of effective DHTs for people with chronic
disease.
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Tables

Table 1. Inclusion and Exclusion Criteria, Subanalysis of an Umbrella Review of Determinants of Digital Health Tool Implementation in Chronic Disease
Prevention and Management in Clinical Practice Settings (N = 15), 20132025

review/rapid review/meta-analysis/literature analysis

Criterion Include Exclude

Year published 2013 to 2025 Before 2013

Language English Non-English

Country All No exclusions

Study type Systematic review/scoping review/literature review/narrative All other study types: observational studies (eg, cohort, case-

control, cross-sectional, case-crossover, ecologic, case series,
case reports); qualitative studies; commentary or debate papers;
conference abstracts; protocol papers (with no reported
outcomes)

Intervention targets

Clinical care settings (eg, ambulatory care facilities, hospital
outpatient clinic, safety net provider, academic medical centers)

Non-clinical care settings (eg, home, school, long-term care
facilities, imaging and radiology centers, rehab centers, mental
health facilities)

Intervention type

Digital health tool including EHRs, Al, computerized decision
support systems, telemedicine, smartphone applications,
websites, wearable devices, text messaging, health monitoring
systems, and telephone support

Does not include HIT or includes technologies that are outside
our scope (eg, blockchain technologies)

users/adopters of the
digital health tool

social workers, dieticians, physical therapists, exercise
physiologists, medical assistants, clinical research assistants,
community health workers)

Area of focus Primarily addresses barriers (eg, challenges, hinderances) and  |Does not address barriers and facilitators to implementing digital
facilitators (eg, advantages, enablers) to implementing digital health or presents them in passing (eg, not one of the review
health tools aims)

Intended Health care providers (eg, doctors, nurses, nurse practitioners, Non-health care providers (eg, patients, caregivers, medical

students, administrators)

Abbreviations: Al, artificial intelligence; EHR, electronic health records; HIT, health information technology.
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Table 2. Characteristics of Studies Included (N = 15), Subanalysis of an Umbrella Review of Determinants of Digital Health Tool Implementation in Chronic
Disease Prevention and Management in Clinical Practice Settings, 2013—-2025

Theory,
Dates of No. of | Type of Type of digital Geographic Health care model, or
Lead author Title articles articles | review health tool context setting framework
Finnane etal |Teledermatology for the 20102015 |21 Systematic | Telemedicine Not specified Not specified —
(24), 2017 diagnosis and management review
of skin cancer: a systematic
review
Palacholla et al |Provider- and patient- 2008-2017 (36 Scoping EHR,; clinical Not specified Not specified —
(25), 2019 related barriers to and review decision support
facilitators of digital health tool/system;
technology adoption for telemedicine;
hypertension management: health monitoring
scoping review systems
Helleman et al | The current use of 2006-2019 (16 Systematic |Telemedicine Not specified Not specified |CFIR?
(26), 2020 telehealth in ALS care and review
the barriers to and
facilitators of
implementation: a
systematic review
Foong et al Facilitators and barriers of |2008-2018 |8 Systematic | Telemedicine; Not specified Inpatient —
(27), 2020 using digital technology for review smartphone settings;
the management of diabetic application; outpatient
foot ulcers: a qualitative website; text routine care
systematic review messaging
Clement and Augmenting the transplant {2020-2021 |74 Rapid Al Not specified Inpatient —
Maldonado team with artificial review settings
(28), 2021 intelligence: toward
meaningful Al use in solid
organ transplant
Hopstaken et al | Effect of digital care 2000-2020 (17 Systematic |EHR; Not specified Not specified |Grol and
(29), 2021 platforms on quality of care review telemedicine; Wensing
for oncological patients and health monitoring Implement%tion
barriers and facilitators for systems Framework
their implementation:
systematic review
Whitelaw et al |Barriers and facilitators of  |2008—2019 |29 Scoping EHR,; clinical Not specified Not specified —
(30), 2021 the uptake of digital health review decision support
technology in tool/system;
cardiovascular care: a Telemedicine;
systematic scoping review Smartphone
application;
wearable device;
health monitoring
systems
Sung et al (4), |Using an integrated Xxxx—2022 |51 Systematic |EHR Not specified Inpatient Consolidated
2022 framework to investigate review settings; Framework for
the facilitators and barriers outpatient Implementation

of health information
technology implementation
in noncommunicable
disease management:
systematic review

routine care

Research
(CFIR)?; Levels
of Change
Framework®

Abbreviations: —, not applicable; Al, artificial intelligence; CFIR, Consolidated Framework for Implementation Research; DHEF, Digital Health Equity
Framework; EHR, electronic health record.
& Damschroder et al (21).

® Grol and Wensing (38).

¢ Ferlie and Shortell (39).

d Glasgow et al (40).

© Goh et al (34).

"Booth et al (41).
9 Richardson et al (42).

(continued on next page)
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(continued)

Table 2. Characteristics of Studies Included (N = 15), Subanalysis of an Umbrella Review of Determinants of Digital Health Tool Implementation in Chronic
Disease Prevention and Management in Clinical Practice Settings, 2013-2025

Lead author

Title

Dates of
articles

No. of
articles

Type of
review

Type of digital
health tool

Geographic
context

Health care
setting

Theory,
model, or
framework

Bamgboje-
Ayodele et al
(31), 2023

Clinical decision support
systems for chronic
obstructive pulmonary
disease (COPD) in
hospitals: a systematic
review

2014-2019

12

Systematic
review

Clinical decision
support tool/
system

Not specified

Not specified

Reach,
Effectiveness,
Adoption,
Implementation
, and
Maintenance
Framewo(rjk
(RE-AIM)

Ramachandran
et al (32), 2023

Barriers and facilitators to
the adoption of digital
health interventions for
COPD management: a
scoping review

2008-2021

27

Scoping
review

Telemedicine; text
messaging;
telephone support

Not specified

Not specified

Rosenstrom et
al (33), 2024

Nurses’ experiences with
virtual consultations and
home-monitoring in patients
with cardiac disease: a
systematic review and
qualitative meta-synthesis
of results

2014-2022

Systematic
review

Telemedicine

Not specified

Outpatient
routine care

Goh et al (34),
2025

Challenges in implementing
artificial intelligence in
breast cancer screening
programs: systematic
review and framework for
safe adoption

2019-2023

20

Systematic
review

Al

Not specified

Outpatient
routine care

CFIR%; Al
Governance
framework®

Kissi and
Annobil (35),
2025

The advantageous impact
of telestroke: global insights
and implications for Africa:
a scoping review of
literature

2017-2023

31

Scoping
review

Telemedicine

Not specified

Not specified

Naous et al
(36), 2025

A systematic review on the
impact of electronic
consultations on diabetes
care

2009-2023

Systematic
review

EHR

Not specified

Outpatient
routine care

Salmi et al (37),
2025

Facilitators and barriers
affecting the
implementation of e-health
for chronic respiratory
diseases in remote settings:
a qualitative evidence
synthesis

1999-2023

41

Narrative
review

Telemedicine;
smartphone
application; text
messaging;
telephone support

Not specified

Outpatient
routine care

The RETRFAT
framework
DHEF®

Abbreviations: —, not applicable; Al, artificial intelligence; CFIR, Consolidated Framework for Implementation Research; DHEF, Digital Health Equity
Framework; EHR, electronic health record.
& Damschroder et al (21).
® Grol and Wensing (38).
¢ Ferlie and Shortell (39).

d Glasgow et al (40).

© Goh et al (34).
"Booth et al (41).

9 Richardson et al (42).
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Table 3. CFIR Constructs® Described as Determinants, Subanalysis (N = 15 Studies) of an Umbrella Review of Determinants of Digital Health Tool Imple-
mentation in Chronic Disease Prevention and Management in Clinical Practice Settings, 2013—-2025

Barrier: Facilitator:
CFIR no. of no. of
construct reviews Barrier: quote reviews Facilitator: quote
Innovation
Evidence 8 Although there is a growing body of literature that 2 Evidence of the efficacy of e-health for improving care
base describes the positive effects of digital care platforms, was seen as important for both patients as well as for
high-quality studies describing the effectiveness of these HCPs: “I think that type of evidence is what's going to
platforms integrated in oncological care are currently change my mind as a practitioner about whether it's
lacking. Hopstaken et al (29) worth using it or not.” Salmi et al (37)
Relative 12 The use of asynchronous digital technology reduces 9 Neurologists acknowledged the significant
advantage patient engagement. Patients feel less responsible and enhancement of work-life balance through reduced
empowered in handling their conditions because their travel time, effectively bridging the gap between
care is discussed by the visiting nurse and the hospital patients’ local care needs and physicians’ need for
staff without patients' direct involvement. . . . Both improved equilibrium. Kissi and Annobil (35)
physicians and nurses reported that face-to-face
consultation with the patient was important in medical
consultation. Some felt that telemedicine reduced direct
contact in care provision and might lead patients to
complain about not seeing a physician. One doctor felt
reluctant to switching to solely computer-based
consultation in the future. Foong et al (27)
Adaptability |7 Lack of customizable features. Whitelaw et al (30) 4 ;I'ec)hnology enables individualized care. Foong et al
27
Complexity 4 Data-related problems (collecting, managing, processing), |4 Perceived ease of use. Ramachandran et al (32)
Ee<):hnical challenges, and overall complexity. Sung et al
4
Design 10 In terms of the Al user interface, through qualitative 5 Good data quality, good design, good data
interviews, Hendrix et al found that 26%—33% of visualization, good content (eg, specific), and ease of
radiologists were deterred if the Al features did not align use. Sung et al (4)
with their preferences, highlighting the need for increased
collaboration between radiologists and technical
professionals to bridge this gap. Goh et al (34)
Cost 4 Uncertainty about costs caused scepticism and 3 For HCPs, the use of e-health was facilitated if the
reluctance to engage in e-health. Salmi et al (37) intervention was perceived as cost-effective for the
health care facilities they were working in. Helleman et
al (26)
Implementer
Capability 6 Lack of knowledge . . . lack of digital skills. Rosenstrom et |0 NA
al (33)
Opportunity |8 HCPs indicated that they have a lack of time, they did not |0 NA
have enough time to adjust, or the use of HIT increased
consultation time and therefore depleted time resources.
HCPs often had competing priorities in work and
perceived the newly implemented HIT as noncore work
activity. Sung et al (4)
Motivation 6 Some nurses reported working in a constantly changing |4 HCP interest in learning new technologies. Salmi et al
work environment, which could decrease their motivation (37)
for implementing new workflows offered by new
technology. Rosenstrom et al (33)
Need 1 Sometimes physicians preferred traditional health care 2 Patient—technology—provider relationship: e-health
message and thought that change is unneeded, significantly impacted patient-HCP relationships and
especially because they did not believe patients could not communication patterns, with reduced face-to-face

Abbreviations: Al, artificial intelligence; CFIR, Consolidated Framework for Implementation Research; DHI, digital health information; HCPs, health care
providers; HIT, health information technology; NA, not applicable.

& Certain constructs within each domain did not show up in any reviews: innovation: source, trialability; inner setting: relational connections, communica-
tions, tension for change, relative priority, mission alignment; outer setting: external pressure.
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(continued)

Table 3. CFIR Constructs® Described as Determinants, Subanalysis (N = 15 Studies) of an Umbrella Review of Determinants of Digital Health Tool Imple-
mentation in Chronic Disease Prevention and Management in Clinical Practice Settings, 2013—-2025

Barrier: Facilitator:
CFIR no. of no. of
construct reviews Barrier: quote reviews Facilitator: quote
efficiently manage their data. Sung et al (4) interaction emerging as a key sub-theme. This allowed
HCPs to manage more patients, decreased the need
for physical infrastructure, and, during the COVID-19
pandemic, reduced the risk of transmission. Salmi et al
(37)
Inner setting
Structural 7 Lack of leadership and organizational support. Palacholla |6 Approval and organizational support from cardiology
characteristic et al (25) departments and/or hospitals. Whitelaw et al (30)
s
Culture 0 NA 2 Innovation-oriented culture. Sung et al (4)
Compatibility |7 Two studies mentioned the integration of the platform into |5 Alignment of DHI usage to current practice and policy.
existing systems as a barrier. This would be especially Ramachandran et al (32)
relevant in cases in which the digital care platforms were
also developed for other chronic diseases. Hopstaken et
al (29)
Incentive 3 Reimbursement issues. Whitelaw et al (30) 1 Internal factors encompass payer mix, patient volume,
systems and hospital profitability. Kissi and Annobil (35)
Available 7 Technological prerequisites such as comprehensive 5 Tech support. Palacholla et al (25)
resources network coverage, stable internet connectivity, and
affordable data services are critical for effective telestroke
implementation. Kissi and Annobil (35)
Access to 7 The lack of clear guidelines discourages health care 7 While e-health had the potential to positively impact
knowledge providers from integrating telestroke into routine clinical health-seeking behavior, the benefits could be
and practice. Kissi and Annobil (35) hampered by problems with training. Adequate training
information for both patients and HCPs emerged as a key factor to
enable technology access and the implementation of e-
health interventions. Salmi et al (37)
Outer setting
Critical 0 NA 1 The COVID-19 pandemic proved to be an effective
incidents facilitator for the use of e-health. Some studies cited
that because of the pandemic, the number of clinic
visits was reduced and replaced by e-health. This was
attributed to the desire to decrease contagion, as well
as the belief that e-health was more accessible than in-
person consults. Salmi et al (37)
Local 1 A cultural belief referred to as “Appalachian pride” could |0 —
attitudes be a barrier for telehealth adoption. Appalachian pride
comprises multiple cultural values (eg, privacy) that are
upheld in tight-knit communities. Appalachian pride may
impact tele-health adoption and preferences [US, North
Carolina]. Salmi et al (37)
Local 2 The availability of a reliable internet or phone connection |3 Key external factors include market competition and
conditions represented an important enabler to the use of e-health. critical access hospital status. Kissi and Annobil (35)
Local network issues resulting in poor audio connection,
or “freezing” of the app and upload issues led to underuse
and delays in patient care. Some studies noted that the
greatest trigger for introducing e-health was the absence
of pre-established infrastructure or services. Examples

Abbreviations: Al, artificial intelligence; CFIR, Consolidated Framework for Implementation Research; DHI, digital health information; HCPs, health care
providers; HIT, health information technology; NA, not applicable.

& Certain constructs within each domain did not show up in any reviews: innovation: source, trialability; inner setting: relational connections, communica-
tions, tension for change, relative priority, mission alignment; outer setting: external pressure.

(continued on next page)
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(continued)

Table 3. CFIR Constructs® Described as Determinants, Subanalysis (N = 15 Studies) of an Umbrella Review of Determinants of Digital Health Tool Imple-
mentation in Chronic Disease Prevention and Management in Clinical Practice Settings, 2013—-2025

Barrier: Facilitator:
CFIR no. of no. of
construct reviews Barrier: quote reviews Facilitator: quote
included places without access to basic health resources,
and locations where specialist services were unavailable.
Salmi et al (37)
Partnerships |4 A lack of coordination between vendors and the hospital, |3 A coordinated effort among governments, health care
and nurses, and providers challenged the implementation institutions, private sector stakeholders, and
connections process. Sung et al (4) international organizations may be essential in creating
a resilient and scalable telestroke ecosystem across
the continent. Kissi and Annobil (35)
Policies and |5 The absence of clear regulations can create uncertainty |2 Policymakers may prioritize the development of
laws for stakeholders about the legal boundaries associated standardized regulatory frameworks that provide clear
with Al adoption. Goh et al (34) guidelines on ethical, legal, and operational aspects of
telestroke, ensuring compliance with data security,
patient confidentiality, and informed consent
requirements. Kissi and Annobil (35)
Funding 0 NA 1 Sustainable financing mechanisms, including the

integration of telestroke into national health care
budgets and the promotion of public—private
collaborations, may reduce dependency on external
funding and ensure long-term viability. Kissi and
Annobil (35)

Abbreviations: Al, artificial intelligence; CFIR, Consolidated Framework for Implementation Research; DHI, digital health information; HCPs, health care
providers; HIT, health information technology; NA, not applicable.
& Certain constructs within each domain did not show up in any reviews: innovation: source, trialability; inner setting: relational connections, communica-
tions, tension for change, relative priority, mission alignment; outer setting: external pressure.
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Appendix. Search Strategy for an Umbrella Review of Determinants of Digital Health
Tool Implementation in Chronic Disease Prevention and Management in Clinical
Practice Settings, 2013-2025

PubMed (filters: systematic review; publication date 2013-2025)

Computers, Handheld"[Mesh] OR "User-Computer Interface"[Mesh] OR "Telephone"[Mesh:NoExp] OR "Cell Phone"[Mesh] OR
"Artificial Intelligence"[Mesh:NoExp] OR "Machine Learning"[Mesh] OR "Telemedicine"[Mesh] OR "biomedical technology"[Mesh]
OR "medical informatics"[Mesh] OR "remote sensing technology"[Mesh:NoExp] OR "electronic health records"[Mesh] OR "wearable
electronic devices"[Mesh] OR "mobile applications"[Mesh] OR "handheld computer*"[tiab] OR "User-Computer Interfac*"[tiab] OR
"telephone*"[tiab] OR “cell phone*”’[tiab] OR "Artificial Intelligence"[tiab] OR "Machine Learning"[tiab] OR "Telemedicine"[tiab] OR
"biomedical technolog*"[tiab] OR "medical informatic*"[tiab] OR "remote sensing technolog*"[tiab] OR "electronic health
record*"[tiab] OR "wearable electronic device*"[tiab] OR "mobile applicat*"[tiab] OR "artificial intelligence"[tiab] OR "augmented
reality"[tiab] OR "cellular phone*"[tiab] OR "clinical decision support"[tiab] "computerised medical record*"[tiab] OR "computerized
medical record*"[tiab] OR "decision support system*"[tiab] OR "deep learning"[tiab] OR "digital health*"[tiab] OR "digital
therapeutic*"[tiab] OR ehealth[tiab] OR "e health"[tiab] OR "electronic health record*"[tiab] OR "electronic medical record*"[tiab] OR
EMR[tiab] OR "health application*"[tiab] OR "health app*"[tiab] OR "health informatic*"[tiab] OR "health information
technology"[tiab] OR "health IT"[tiab] OR "health tech*"[tiab] OR "health wearable*"[tiab] OR "health care application*"[tiab] OR
"health care apps"[tiab] OR "health care informatic*"[tiab] OR "health care information technology"[tiab] OR "health care IT"[tiab] OR
"health care technolog*"[tiab] OR "healthcare apps"[tiab] OR "healthcare informatic*"[tiab] OR "healthcare information
technology"[tiab] OR "healthcare IT"[tiab] OR "healthcare technolog*"[tiab] OR "healthcare wearable*"[tiab] OR "healthcare IoT"[tiab]
OR healthtech[tiab] OR "internet of things"[tiab] OR "machine intelligence"[tiab] OR "machine learning"[tiab] OR "medical
informatics"[tiab] OR mhealth[tiab] OR "m health"[tiab] OR "mobile application*"[tiab] OR "mobile app*"[tiab] OR "mobile
device*"[tiab] OR "mobile health*"[tiab] OR "mobile phone*"[tiab] OR "mobile technolog*"[tiab] OR "remote monitoring"[tiab] OR
"remote patient monitoring"[tiab] OR "smart phone*"[tiab] OR smartphone*[tiab] OR SMS[tiab] OR telecare[tiab] OR "tele care"[tiab]
OR teleconsultation*[tiab] OR "tele consultation*"[tiab] OR telehealth[tiab] OR "tele health"[tiab] OR telemedicine[tiab] OR "tele
medicine"[tiab] OR "text messag*"[tiab] OR "virtual care"[tiab] OR "virtual consultation*"[tiab] OR "virtual health care"[tiab] OR
"virtual healthcare"[tiab] OR "virtual medicine"[tiab] OR "virtual systems"[tiab] OR "wearable device*"[tiab] OR "wearable electronic
device*"[tiab] OR "wearable technolog*"[tiab] OR “health databases”[tiab] OR “health information technology”[tiab] OR “digital
imaging”[tiab] OR “wearable sensor*”[tiab] OR “technology, medical”’[tiab] OR “patient record system*”’[tiab] OR “medical
record*”[tiab] OR “health information management service”[tiab] OR “health information management”[tiab] OR “digital
technology”[tiab] OR “health information network*”’[tiab] OR "telephone triage nurs*"[tiab] AND "Diffusion of Innovation"[Mesh] OR
"Diffusion of Innovation"[tiab] OR adopt*[tiab] OR advance*[tiab] barrier*[tiab] OR catalyst*[tiab] OR challenge*[tiab] OR
constraint*[tiab] OR contributor*[tiab] OR deploy*[tiab] OR enabler*[tiab] OR enhance*[tiab] OR execut*[tiab] OR facilitat*[tiab] OR
helper*[tiab] OR hindrance*[tiab] OR hurdle*[tiab] OR impediment*[tiab] OR implement*[tiab] OR integrat*[tiab] OR limitation*[tiab]
OR pitfall*[tiab] OR promot*[tiab] OR restriction*[tiab] OR setback*[tiab] OR supporter*[tiab] OR "utilis*"[tiab] OR "utiliz*"[tiab]
AND"Ambulatory Care Facilities"[tiab] OR "hospital outpatient clinic"[tiab] OR "Safety net Provider*"[tiab] OR "Academic Medical
Center*"[tiab] OR "Community Health Worker*"[tiab] OR "Nurse Clinician*"[tiab] OR physician*[tiab] OR "Patient Care Team"[tiab]
OR "Physician Assistant*"[tiab] OR nurse*[tiab] OR nutritionist*[tiab] OR "ambulatory care facilit*"[tiab] OR "hospital outpatient
clinic*"[tiab] OR "outpatient clinic*"[tiab] OR "safety net provider*"[tiab] OR "academic medical cent*"[tiab] OR "community health
worker*"[tiab] OR "nurse clinician*"[tiab] OR physician*[tiab] OR "patient care team"[tiab] OR "physician assistant*"[tiab] OR
nurse*[tiab] OR nutritionist*[tiab] OR "care delivery setting*"[tiab] OR "care facilit*"[tiab] OR "child guidance clinic*"[tiab] OR
"clinical care setting*"[tiab] OR "clinical environment*"[tiab] OR "clinical facilit*"[tiab] OR "clinical practice setting*"[tiab] OR
"community health cent*"[tiab] OR "community mental health cent*"[tiab] OR "free standing clinic*"[tiab] OR "health care
environment*"[tiab] OR "healthcare environment*"[tiab] OR "health care facilit*"[tiab] OR "healthcare facilit*"[tiab] OR "health care
institution*"[tiab] OR "healthcare institution*"[tiab] OR "health care organisation*"[tiab] OR "healthcare organisation*"[tiab] OR "health
care organization*"[tiab] OR "healthcare organization*"[tiab] OR "health care system*"[tiab] OR "healthcare system*"[tiab] OR
hospital*[tiab] OR "hospital setting*"[tiab] OR "maternal child health cent*"[tiab] OR "medical clinic*"[tiab] OR "medical
institution*"[tiab] OR "out patient clinic*"[tiab] OR "outpatient clinic*"[tiab] OR "pain clinic*"[tiab] OR "safety net clinic*"[tiab] OR
"safety net hospital*"[tiab] OR surgicent*[tiab] OR "surgery cent*"[tiab] OR "teaching hospital*"[tiab] OR "treatment cent*"[tiab] OR
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the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

16 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2026/26_0131.htm



PREVENTING CHRONIC DISEASE VOLUME 23, E64

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY NOVEMBER 2026

"university hospital*"[tiab] OR "university medical cent*"[tiab] OR "urgent care cent*"[tiab] OR "urgent care clinic*"[tiab] OR "care
delivery setting*"[tiab] OR "care facilit*"[tiab] OR "child guidance clinic*"[tiab] OR "mobile health units"[tiab]

Scopus (filters: range 2013-2025; search within article title, abstract, keywords)

"handheld computer*" OR "User-Computer Interfac*" OR "telephone*" OR “cell phone*” OR "Artificial Intelligence" OR "Machine
Learning" OR "Telemedicine" OR "biomedical technolog*" OR "medical informatic*" OR "remote sensing technolog*" OR "electronic
health record*" OR "wearable electronic device*" OR "mobile applicat*" OR "artificial intelligence" OR "augmented reality" OR
"cellular phone*" OR "clinical decision support" "computerised medical record*" OR "computerized medical record*" OR "decision
support system*" OR "deep learning" OR "digital health*" OR "digital therapeutic*" OR ehealth OR "e health" OR "electronic health
record*" OR "electronic medical record*" OR EMR OR "health application*" OR "health app*" OR "health informatic*" OR "health
information technology" OR "health IT" OR "health tech*" OR "health wearable*" OR "health care application*" OR "health care apps"
OR "health care informatic*" OR "health care information technology" OR "health care IT" OR "health care technolog*" OR "healthcare
apps" OR "healthcare informatic*" OR "healthcare information technology" OR "healthcare IT" OR "healthcare technolog*" OR
"healthcare wearable*" OR "healthcare IoT" OR healthtech OR "internet of things" OR "machine intelligence" OR "machine learning"
OR "medical informatics" OR mhealth OR "m health" OR "mobile application*" OR "mobile app*" OR "mobile device*" OR "mobile
health*" OR "mobile phone*" OR "mobile technolog*" OR "remote monitoring" OR "remote patient monitoring” OR "smart phone*" OR
smartphone* OR SMS OR telecare OR "tele care" OR teleconsultation® OR "tele consultation*" OR telehealth OR "tele health" OR
telemedicine OR "tele medicine" OR "text messag*" OR "virtual care" OR "virtual consultation*" OR "virtual health care" OR "virtual
healthcare" OR "virtual medicine" OR "virtual systems" OR "wearable device*" OR "wearable electronic device*" OR "wearable
technolog*" OR “health databases” OR “health information technology” OR “digital imaging” OR “wearable sensor*” OR “technology,
medical” OR “patient record system*” OR “medical record*” OR “health information management service” OR “health information
management” OR “digital technology” OR “health information network*” OR "telephone triage nurs*" AND “Diffusion of Innovation"
OR adopt* OR advance* barrier* OR catalyst* OR challenge* OR constraint* OR contributor* OR deploy* OR enabler* OR enhance*
OR execut* OR facilitat* OR helper* OR hindrance* OR hurdle* OR impediment* OR implement* OR integrat* OR limitation* OR
pitfall* OR promot* OR restriction* OR setback* OR supporter* OR "utilis*" OR "utiliz*" AND "Ambulatory Care Facilities" OR
"hospital outpatient clinic" OR "Safety net Provider*" OR "Academic Medical Center*" OR "Community Health Worker*" OR "Nurse
Clinician*" OR physician* OR "Patient Care Team" OR "Physician Assistant*" OR nurse* OR nutritionist* OR "ambulatory care
facilit*" OR "hospital outpatient clinic*" OR "outpatient clinic*" OR "safety net provider*" OR "academic medical cent*" OR
"community health worker*" OR "nurse clinician*" OR physician* OR "patient care team" OR "physician assistant*" OR nurse* OR
nutritionist* OR "care delivery setting*" OR "care facilit*" OR "child guidance clinic*" OR "clinical care setting*" OR "clinical
environment*" OR "clinical facilit*" OR "clinical practice setting®" OR "community health cent*" OR "community mental health cent*"
OR "free standing clinic*" OR "health care environment*" OR "healthcare environment*" OR "health care facilit*" OR "healthcare
facilit*" OR "health care institution*" OR "healthcare institution*" OR "health care organisation*" OR "healthcare organisation*" OR
"health care organization*" OR "healthcare organization*" OR "health care system*" OR "healthcare system*" OR hospital* OR "hospital
setting*" OR "maternal child health cent*" OR "medical clinic*" OR "medical institution*" OR "out patient clinic*" OR "outpatient
clinic*" OR "pain clinic*" OR "safety net clinic*" OR "safety net hospital*" OR surgicent®* OR "surgery cent*" OR "teaching hospital*"
OR "treatment cent*" OR "university hospital*" OR "university medical cent*" OR "urgent care cent*" OR "urgent care clinic*" OR
"care delivery setting*" OR "care facilit*" OR "child guidance clinic*" OR "mobile health units" AND Systematic AND Review

CINAHL (filters: published date, January 2013—June 2025, publication type: systematic review)

(MH "Mobile Health Units") OR (MH "Telehealth") OR (MH "Cellular Phone") OR (MH "Mobile Applications") OR (MH "Health
Information Networks") OR (MH "Health Information Systems") OR (MH "Databases, Health") OR (MH "Electronic Health Records")
OR (MH "Patient Record Systems") OR (MH "Medical Records") OR (MH "Health Information Management Service") OR (MH "Health
Information Management") OR (MH "Technology, Medical") OR (MH "Medical Informatics") OR (MH "Wearable Sensors") OR (MH
"Artificial Intelligence") OR (MH "Digital Health") OR (MH "Digital Technology") OR (MH "Digital Imaging") OR (MH "Computers,
Hand-Held") OR (MH "Telephone Triage Nursing") AND MH (MH "Diffusion of Innovation") OR TI ( "Diffusion of Innovation" OR
adopt* OR advance* barrier* OR catalyst* OR challenge* OR constraint* OR contributor* OR deploy* OR enabler* OR enhance* OR
execut® OR facilitat® OR helper* OR hindrance* OR hurdle* OR impediment* OR implement* OR integrat* OR limitation* OR pitfall*
OR promot* OR restriction* OR setback® OR supporter* OR "utilis*" OR "utiliz*" ) OR AB ( "Diffusion of Innovation" OR adopt* OR
advance® barrier* OR catalyst* OR challenge* OR constraint* OR contributor®* OR deploy* OR enabler* OR enhance* OR execut* OR
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facilitat* OR helper* OR hindrance* OR hurdle* OR impediment* OR implement* OR integrat* OR limitation* OR pitfall* OR promot*
OR restriction* OR setback* OR supporter®* OR "utilis*" OR "utiliz*" ) AND MH ( (MH "Ambulatory Care Facilities") OR (MH
"Surgicenters") OR (MH "Ambulatory Care") ) OR TI ( "Ambulatory Care Facilities" OR "hospital outpatient clinic" OR "Safety net
Provider*" OR "Academic Medical Center *" OR "Community Health Worker*” OR "Nurse Clinician*” OR "Physicians " OR "Patient
Care Team" OR "Physician Assistant*”” OR "Nurse*” OR "Nutritionist*”” OR "ambulatory care facilit*" OR "hospital outpatient clinic*"
OR "outpatient clinic*" OR "safety net provider*" OR "academic medical cent*" OR "community health worker*" OR "nurse
clinician*" OR "physician*" OR "patient care team" OR "physician assistant*" OR "nurse*" OR "nutritionist*" OR "care delivery
setting*" OR "care facilit*" OR "child guidance clinic*" OR "clinical care setting*" OR "clinical environment*" OR "clinical facilit*" OR
"clinical practice setting*" OR "community health cent*" OR "community mental health cent*" OR "free standing clinic*" OR "health
care environment*" OR "healthcare environment*" OR "health care facilit*" OR "healthcare facilit*" OR "health care institution*" OR
"healthcare institution*" OR "health care organisation*" "healthcare organisation*" OR "health care organization*" OR "healthcare
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