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Abstract

Background: Care transitions are complex and can make patients vulnerable to adverse events. Poor communication among
clinicians, patients, and their caregivers is a critica gap during these periods of transition. Technology solutions such as
platform-based patient-clinician digital health interventions (DHIs) can provide support and education to patients.

Objective: The aims of this scoping review were to explore the literature on platform-based patient-clinician DHIs specific to
hospital-to-home care transitions and identify the barriers to and enablers of the uptake and implementation of these DHIs.

Methods: A scoping review was conducted. A total of 4 databases (MEDLINE, CINAHL, Embase, and the Cochrane Central
Register of Controlled Trials) were searched on July 13, 2022. Studiesinvolving patients aged >18 yearswho used platform-based
DHIsduring their hospital-to-home transition wereincluded. Intotal, 2 reviewersindependently screened the articlesfor eligibility
using a 2-stage process of title and abstract and full-text screening. Eligible studies underwent data extraction, and the results
were analyzed using descriptive and narrative methods.

Results:  We screened 8322 articles, of which 97 (1.17%) met our inclusion criteria. DHIs were implemented using a mobile
app (59/97, 61%), a web-based platform (28/97, 29%), or a combination of both (10/97, 10%). The 2 most common health
conditions related to the DHIs were cardiac disease (22/97, 23%) and stroke (11/97, 11%). Outcomes varied greatly but were
grouped by health care use, complications, and wellness outcomes. Thetop 2 barrierswere lack of interest (13/97, 13%) and time
constraints to use the DHIs (10/97, 10%), and the top 2 enablers were the ability to use the DHIs (17/97, 18%) and their ease of
use (11/97, 11%). The main conflicting theme was access (enabler; 28/97, 29%) or limited access (barrier; 15/97, 15%) to
technology or the internet.

Conclusions; Platform-based DHIs could hel p improve communication, coordination, and information sharing between clinicians
and patients during transition periods. Further research is needed to assess the effectiveness of these platform-based DHIs on
patient outcomes.

(J Med I nternet Res 2024, 26:€55753) doi: 10.2196/55753
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Introduction

Care transitions occur when a patient moves from one health
care setting to another, such asfrom hospital to home. Effective
care transitions are critical for ensuring that patients receive
safe, high-quality care and for reducing the risk of adverse
events, such as medication errors or unnecessary hospital
readmissions [1]. However, care transitions are often complex
and often involve multiple health care providers. In addition,
recently hospitalized patients typically experience atemporary
period of generalized risk of a wide range of adverse health
events, also called “ posthospital syndrome” [2]. Consequently,
caretransitions can be asignificant source of errors, delays, and
gaps in care [3,4]. One critical gap that has been identified is
poor communication among clinicians, patients, and their
caregivers [5,6], which is the one aspect that we hypothesize
can be addressed through better technology solutions.

Technological solutions that can help improve the transition of
patients between different care settings or health care providers
areoftenreferred to as” platform-based patient-clinician digital
health interventions (DHIs).” These interventions can be used
to address challenges during care transitions by leveraging
technology to improve communication, coordination, and
information sharing between clinicians and patients. These
interventions can include but are not limited to providing
patients with (1) personalized care plans, reminders, and
educational resources to support self-management during
transitions [7]; (2) remote monitoring to help health care
providerstrack patient vital signs and symptomsto detect early
warning signs of complications [8]; and (3) exchange and
communication of information between clinicians and patients

9.

Previous research has identified 10 key elements in an ideal
caretransition [10]. The key domains of the Ideal Transition of
Care framework [10] comprise (1) discharge planning; (2)
complete communication of information; (3) availability,
timeliness, clarity, and organization of information; (4)
medication safety; (5) patient education to promote
self-management; (6) social and community supports; (7)
advanced care planning; (8) coordination of care among team
members; (9) symptom monitoring and management after
discharge; and (10) outpatient follow-ups. Thisframework was
created to establish the necessary considerations pertaining to
safe transitions in care. Ideally, any DHIs being developed
would consider these proposed domains.

Patform-based patient-clinician DHIs can also facilitate
continuity of care. Continuity of careisan important aspect that
is present when a patient experiences coherent and linked care
over time or when discrete elements of care that endure over
time are maintained and supported [11]. Although continuity
of care can be interpreted differently between care providers,
there are 3 types that are agreed upon. The first type is
“informational continuity,” which refersto the use of datafrom
previous events in a patient’'s medical history to inform the
appropriate care of the patient’s current encounter [11]. The
second type is “management continuity,” which occurs when
care from multiple health care providersislinked in a coherent
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manner [11]. The third type is “relational continuity,” which
acknowledges the importance of the relationship between
patients and providers[11].

In addition, platform-based patient-clinician DHIs for care
transitions have the potential to encourage individual behavior
change and reduce hedlth care costs [12]. It is important to
ensure that these interventions are evidence based, user-friendly,
and aligned with patient preferencesand needs. Therearelimited
reviews on DHIs for discharge and transitional care use, and
these reviews focus mainly on a specific health aspect or
condition, such as self-care associated with surgery [9] or
postsurgery care for patients with hip fracture [13]. One other
review identified specific health care provider roles and
functions related to the use of DHIs [14]. Given that patients
often have multiple health conditions, there are, to our
knowledge, no reviewsto date examining the use of DHIsduring
care transitions across various conditions to reduce siloed care.
The aims of this scoping review were to explore the literature
on platform-based patient-clinician DHIs specific to
hospital-to-home care transitions and identify the barriers to
and enablers of the uptake and implementation of these
platform-based patient-clinician DHIs.

Methods

Design

We conducted a scoping review based on the work by Arksey
and O'Malley [15], Levac et a [16], and the Joanna Briggs
Ingtitute scoping review methodologies [17]. The study is
reported according to the PRISMA-ScR (Preferred Reporting
Itemsfor Systematic Reviewsand Meta-Analyses extension for
Scoping Reviews) checklist [18] (MultimediaAppendix 1). The
methods involved five steps: (1) identifying the research
question; (2) identifying relevant studies; (3) selecting the
studies; (4) charting the data; and (5) collating, synthesizing,
and reporting the results. The detailed protocol has been
published previously [19].

Search

A peer-reviewed search [20] was conducted on July 13, 2022,
in MEDLINE, CINAHL, Embase, and the Cochrane Central
Register of Controlled Trials (Multimedia Appendix 2). The
main search concepts comprised terms related to “hospital to
home transition,” “patient discharge” “transitional care/
“internet-based interventions,” “mabile applications,” “ mhealth,”
and “digital health” platformsand wereinformed by previously
conducted systematic searches[14,21,22]. No limit to language
was applied; however, the results were limited by a publication
date from 2012 onward. We chose to review results from the
previous 10 years, recognizing the rapid pace of technological
advancements. Search results were exported to Covidence
(Veritas Health Innovation), a systematic review software[23],
and duplicates were removed using the platform’s duplicate
identification features.

Screening

Studieswere screened in 2 steps (title and abstract, and full text)
based on the eligibility criteria (Textbox 1).
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Textbox 1. Inclusion and exclusion criteria.

Inclusion criteria
«  Population: adult patients (aged >18 y) discharged from hospital to home

«  Concept: digital-based platforms that support a hospital-to-home transition, including web-based digital health interventions (DHIs), defined as
programs that were delivered via the internet and accessed through a website link (URL) [24], and maobile apps, defined as software programs

developed for smartphones [25]

«  Context: hospital-to-home transitions

«  Typeof evidence: studies published after 2012 and identified as randomized controlled trials, quasi-experimental studies, pilot studies, feasibility
studies, observational studies (case-control, cohort, cross-sectional, and descriptive studies), or qualitative studies

Exclusion criteria

«  Concept: non—platform-based DHIs, including but not limited to wearable devices if the intervention was stand-alone (eg, to track activity),
prosthetics, robotics, medical imaging technology (eg, x-rays and ultrasounds), interventions using only a standard tel ephone, machine learning,

and telehealth

«  Type of evidence: studiesin the design stage at the time of screening or if the platform-based patient-clinician DHIs were tailored specifically
to and solely focused on mental health or cancer as these are unique clinical areas

Data Charting

Studies that met all the inclusion criteria were extracted using
the Google Forms platform. The pil ot-tested Google Form used
a survey format for the extraction of the relevant information,
including the following: lead author, year of publication,
country, objectives, study design, participants, patient health
condition, name of DHI, rationale of intervention, theory guiding
the intervention, content of the intervention, elements of
postcare, digital health tools, function of digital health tool,
management or informational or relational continuity of care
[11], who provided the intervention, number of days after
discharge, number and duration of sessions, tailoring or
modification, adherence or attrition, results, and barriers or
enablers. To ensure a high-quality description of the
interventions, the information extracted from each study was
guided by the recommendations made by the 12-item Template
for Intervention Description and Replication [26]. After data
charting was compl eted, the Google Form was used to generate
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a Microsoft Excel spreadsheet to analyze the findings using
descriptive and narrative methods.

Results

Overview

A total of 12,752 records were retrieved from the search, of
which 4430 (34.74%) were duplicates and 7837 (61.46%) were
rejected at the abstract review stage, leaving 485 (3.8%) records
selected for full-text review. A total of 34.2% (166/485) of the
reports could not be retrieved as the full text was unavailable.
In addition, 222 full-text articleswere excluded for thefollowing
reasons. incorrect intervention (not DHIs related to care
transitions, n=196, 88.3%), language other than French or
English (n=15, 6.8%), incorrect study design (n=9, 4.1%), and
incorrect patient population (n=2, 0.9%). The list of articles
with reasonsfor exclusion can befound in Multimedia A ppendix
3. The final review included a total of 97 studies after the
assessment process was completed (Figure 1 [27]).
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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) flow diagram—digital heath interventions (DHIs) for care

transitions.
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Characteristics of the Included Studies

Of the 97 included studies [28-124], 34 (35%) were conducted
in the United States [31,38,43,48,49,53,54,56,59,61-63,
67,71,73-75,78,79,87,89,90,92,93,102,104-108,111,113,116,118],
16 (16%) were conducted in Canada
[30,33,36,51,52,55,57,60,70,80,81,94,96,97,100,117], 10 (10%)
were conducted in China[41,50,82-85,91,109,121,122], 8 (8%)
were conducted in the Netherlands
[39,40,76,95,103,112,119,120], and 5 (5%) were conducted in
Australia [42,66,68,101,115]. The remaining 25% (24/97) of
the studies were conducted in 14 other countries
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[28,29,32,34,35,37,44-47,58,64,65/69,72,77,86,83,9899,110,114,123124].
The 2 most common health conditions relevant to the
platform-based patient-clinician DHIs were cardiac disease
(22/97, 23%) [29,31,36,38,49,50,58,59,65-67,72,79,83,87,
89,90,97,109,114,116,123] and stroke (11/97, 11%)
[32,44,71,96,98,104,107,110,115,119,124].

A wide variety of elements of postcare were implemented in
the platform-based patient-clinician DHIs, including but not
limited to detecting postoperative issues, assessing patients
needs, improving patient understanding, rehabilitation,
improving symptom management, and increasing self-care
(Table 1).
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Study Country Study design  Setting Participants ~ Healthcondi- Ngmeof pHI2 Digitd Elements of postcare
tion health tool
Agri et a Switzer- Retrospective  Community  Patients—in-  Colorectal Maela Mobileapp Enhancing patient-
[28], 2020 land monocentric  or homeor  tervention: surgery (col- provider communication;
cohort study  retirement n=43 orectal resec- ability to identify symp-
home tions, ostomy toms of poor wound
procedures, healing; enhancing pa-
and stomaclo- tients' knowledge, skills,
sures) and confidence; detecting
any postoperative issues;
pain control or manage-
ment; wound care
Antypasand Norway Randomized = Community, Patients—in- Cardiovascu- Internet-and  Mobileapp Improving physical activ-
Wangberg controlledtrial  home, or re-  tervention: lar disease mobile-based and web ity
[29], 2014 tirement n=7; control: tailored inter-  app
home n=12 vention to en-
hance mainte-
nanceof phys-
ical activity
after cardiac
rehabilitation
Armstronget  Canada Randomized  Community, Patients—in- Ambulatory rob Health Mobileapp Ability toidentify symp-
al [30], 2017 controlledtrial  home, or re-  tervention: breast recon-  |ne mobile toms of poor wound
tirement n=32; control: struction app healing; detecting any
home n=33 surgery postoperative issues; im-
proving symptom man-
agement; follow-up ap-
pointments with primary
care provider; pain con-
trol or management;
wound care
Athilingam  United Feasibility (pi- Community, Patients—in-  Congestive Mobileappto Mohileapp Increasing self-care;
eta [31], States lot) study; ran- home, or re-  tervention: HES improve self- medi cation management;
2017 domized con-  tirement n=9; control: carebehaviors fostering treatment adher-
trolled trial home n=9 and quality of ence; improving quality
life for pa- of life; enhancing HF-
tientswith HF specific knowledge
Avci and Turkey Descriptive Community, Care- Stroke Supportive Web app Enhancing caregiver pre-
Gozum [32], study home, or re-  givers—inter- websitefor the paredness; enhancing
2018 tirement vention: n=62 caregivers of caregiver knowledge and
home patients with skills
stroke after
discharge
Backmanet Canada Feasibility (pi- Community, Peatients: Hip fracture ~ MyPath to Web app Promoting communica
a [33], 2020 lot) study home, or re- n=34; care- Home tion among patients,
tirement givers: n=19; caregivers, and clinicians
home clinicians:
n=37
Béickeretal Germany  Randomized Community, Patients—in- Kneearthro-  GenuSport Mobileapp Rehabilitation (physical
[34], 2021 controlledtrial  home, or re-  tervention: plasty therapy and occupational
tirement n=20; control: therapy)
home n=15
Bauwenset  France Case-control ~ Community, Patients—in- ac9yecon- Doct-Up Mobileapp Encouraging ambulation;
a [35], 2022 home, or re-  tervention: struction pain control or manage-
tirement n=32; control:  grgery ment; rehabilitation
home n=101 (physical therapy and oc-

cupationa therapy)
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Study Country Study design  Setting Participants ~ Healthcondi- Ngmeof pHI2 Digitd Elements of postcare
tion health tool
Ben-Alietal Canada Feasibility (pi- Community, Patients—in-  Cardiac SeamlessMD  Mobileapp Enhancing patients
[36], 2021 lot) study home, or re-  tervention: surgery knowledge, skills, and
tirement n=1108 confidence; improving
home patient understanding;
increasing self-care; de-
tecting any postoperative
issues; encouraging
lifestyle changes; improv-
ing symptom manage-
ment; pain control or
management; wound
care; providing PROS®,
surveys, and feedback
Birkhduser  Switzer- Prospective Community, Patients—in- Radicd cystec- Cellphone- Mobileapp Monitor progression of
eta [37], land nonrandom-  home, or re- tervention: tomy based health  and web patient recovery
2020 ized pilotclini- tirement n=18 care app app
cal tria home
Bleweretal  United Randomized  Community, Patients—in-  Coronary mApp cprf  Mobileapp Providing effective CPR
[38],2020  States controlledtrial  home, or re-  tervention: artery disease  {rgini ng app
tirement n=699; con-
home trol: n=626
Bouwsmaet The Randomized  Community, Patients—in- Hysterectomy eHedthinter- Web app Ability to identify symp-
a [39],2018 Nether- controlledtrial  home, or re-  tervention: and laparo- vention toms of poor wound
lands tirement n=227; con-  scopicadnexal healing; enhancing pa-
home trol: n=206 surgery tients' knowledge, skills,
and confidence; detecting
any postoperative issues;
improving symptom
management; guidance
in the process of resum-
ing work activities
Bouwsmaet The Randomized  Community, Patients—in- Hysterectomy eHedthinter- Web app Enhancing patients
a [40],2018 Nether- controlledtrial  home, or re-  tervention: or laparoscop- vention knowledge, skills, and
lands tirement n=227; con-  ic adnexal confidence; detecting any
home trol: n=206 surgery postoperative issues; en-
couraging return to work
Chengetal  China Randomized  Community, Patients—in- Hipfracture = Home-based Maobileapp Enhancing caregiver
[41], 2022 controlledtrial  home, or re-  tervention: rehabilitation knowledge and skills;
tirement n=19; control: mobile app enhancing patients
home n=20 knowledge, skills, and
confidence; improving
physical activity; rehabil-
itation (physical therapy
and occupational thera-
py); fostering treatment
adherence; progress
summary (can track
completion of tasks), re-
minders, and support in-
formation
Cox et a Augtralia  Feasibility (pi- Community, Patients—in- Cysticfibrosis ActivOnline  Web app Improving physical activ-
[42], 2015 lot) study home, or re- tervention: ity; encouraging lifestyle
tirement n=10 changes; improving
home Ssymptom management;
improving quality of life
Daviset a United Retrospective  Community, Patients—in-  Tota shoulder Force Thera=  Mobileapp Enhancing patient-
[43],2020  States review home, or re-  tervention: arthroplasty peutics provider communication;
tirement n=47 enhancing patients
home knowledge, skills, and

confidence; rehabilitation
(physical therapy and oc-
cupationa therapy)
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Study Country Study design  Setting Participants ~ Healthcondi- Ngmeof pHI2 Digitd Elements of postcare

tion health tool

Davoody Sweden Qualitative Community, Careprofess  Stroke eHealth for Web app Improve patient under-

and Hagglu- study home, or re-  sionals—inter- postdischarge standing; rehabilitation

nd [44], tirement vention: n=8 stroke (physical therapy and oc-

2016 home cupational therapy)

DeBatlleet Spain Prospective,  Community, Patients—in-  Chronic ob- CON- Mobileapp Enhancing patient-

a [45], 2021 pragmatic, 2- home, or re- tervention: structive pul-  NECARE and wear-  provider communication;
arm, parallel-  tirement n=48; control: monary dis- abledevice monitoring pulse, oxy-
implementa-=  home n=28 ease and HF gen, HRY, B8P and
tion trial weight at home; enhanc-

ing patients' knowledge,
skills, and confidence;
improving physicd activ-
ity; assessing patients’
needs

Debonoeta France Feasibility (pi- Community, Patients—in- Ambulatory Mobile app Mobileapp Enhancing patient-

[46], 2016 lot) study home, or re-  tervention: lumbar discec-  for postopera- provider communication;
tirement n=60 tomy tive monitor- ng rates of compli-
home ing after outpa: cations; pain control or

tient lumbar management
discectomy

Debonoeta France Retrospective  Community, Patients—in-  Spind cordin- e-fitback Mobileapp Enhancing patient-

[47], 2019 analysis home, or re-  tervention: jury and lum- provider communication;
tirement n=1920; con-  bar disc herni- detecting any postopera-
home trol: n=1563  ation tive issues; pain control

or management; wound
care

Devito United Randomized  Community, Patients—in- Lung trans- Pocket PATH' Mobileapp Detecting any postopera-

Dabbseta  States controlledtrial  home, or re-  tervention: plant tive issues; assessing pa-

[48], 2016 tirement n=99; control: tients' needs; assessing
home n=102 rates of complications;

pain control or manage-
ment

Dorscheta  United Randomized  Community, Patients—in- HF Manage- Mobileapp Enhancing patients

[49],2021 = States controlledtrial  home, or re-  tervention: HF4Life and moni-  knowledge, skills, and
tirement n=42; control: toringde-  confidence; increasing
home n=41 vices self-care; encouraging

lifestyle changes; improv-
ing symptom manage-
ment; assessing patients’
needs; medication man-
agement; nutrition sup-
port; improving quality
of life

Duaneta China Pilot random- Community, Patients—in-  Coronary Health behav- Web app Improving physical activ-

[50], 2018 ized con- home, or re-  tervention: artery disease ior interven- ity; improving food con-
trolled trial tirement n=44; control: tion for pa- sumption

home n=39 tients with
coronary heart
disease
through the
web

Dukeshireet Canada Feasibility (pi- Community, Patients—in-  Hysterectomy gapgRl Web app Improving symptom

a [51], 2012 lot) study home, or re-  tervention: project management; ability to
tirement n=31 identify symptoms; post-
home surgical care

Eustacheet  Canada Cohort study ~ Community, Patients—in-  Colorecta Same-day diss Mobileapp Enhancing patients’

a [52], 2023 home, or re-  tervention: surgery charge knowledge, skills, and
tirement n=94; mHealth app confidence; detecting any
home matched co- (CareSense) postoperative issues; en-

hort: n=256 hancing patient-provider

communication
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Study Country Study design  Setting Participants ~ Healthcondi- Ngmeof pHI2 Digitd Elements of postcare

tion health tool

Felbaumet  United Prospective Community, Patients—in-  Spind cordin- TrackMyRe-  Mobileapp Enhancing patient-

a [53],2018 States cohort study  home, or re-  tervention: jury, lumbar  covery provider communication;
tirement n=56 disc hernia- ability to identify symp-
home tion, and neu- toms of poor wound

rosurgery healing; detecting any
(spinal and postoperativeissues; pain
cranial control or management;
surgery) wound care

Ganapathy et United Feasibility (pi- Community, Patients—in- Cirrhosisand Patient Buddy Mobileapp Enhancing caregiver pre-

a [54],2017 States lot) study home, or re-  tervention: hepatic en- paredness; enhancing
tirement n=40; care- cephal opathy caregiver knowledge and
home givers—inter- skills; enhancing patient-

vention: n=40 provider communication;
monitoring pulse, oxy-
gen, HR, BP, and weight
at home; enhancing pa-
tients' knowledge, skills,
and confidence; detecting
any postoperative issues;
delirium screening and
management; fall preven-
tion; medication manage-
ment; entering grams of
sodium consumed; assess-
ing cognition (Encepha-
|1App); Timed Up and Go
test

Gollisheta Canada Feasibility (pi- Community, Patients—in- Total hipre  myHip&Knee Mobileapp Enhancing patient-

[55], 2019 lot) study; home, or re-  tervention: placement and provider communication;
qualitative tirement n=629 knee arthro- increasing self-care; de-
study home plasty tecting any postoperative

issues; encouraging
lifestyle changes, improv-
ing symptom manage-
ment; medication manage-
ment; pain control or
management

Gunter etal  United Feasibility (pi- Community, Patients—in- Vascular WoundCheck Mobileapp Ability toidentify symp-

[56],2018  States lot) study home, or re-  tervention: surgery toms of poor wound
tirement n=40 healing; detecting any
home postoperative issues; im-

proving symptom man-
agement; wound care

Habibeta  Canada Randomized ~ Community, Patients—in-  All heathcon-  ga ! Mobileapp Medication management;

[57], 2021 controlledtrial  home, or re-  tervention: ditions promoting adherence to
tirement n=23; control: medication
home n=26

Hagglund et Sweden Randomized  Community, Patients—in- HF Homeinter-  Web app Enhancing patient-

al [58], 2015 controlledtrial  home, or re-  tervention: ventionsys-  and moni-  provider communication;
tirement n=32; control: tem (OP- toringde-  enhancing patients
home n=40 TILOGG™)  Vices knowledge, skills, and

confidence; improving
patient understanding;
increasing self-care; im-
proving symptom man-
agement
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Study Country Study design  Setting Participants ~ Healthcondi- Ngmeof pHI2 Digitd Elements of postcare
tion health tool
Heiney etal United Feasibility (pi- Community, Patients—in- HF Healthy Heart Mobileapp Enhancing patient-
[59],2020  States lot) study home, or re-  tervention: provider communication;
tirement n=12 monitoring pulse, oxy-
home gen, HR, BP, and weight
at home; ability toidenti-
fy symptoms of HF; en-
hancing patients' knowl-
edge, skills, and confi-
dence; encouraging
lifestyle changes; medica-
tion management; manag-
ing emotional changes;
improving quality of life
Heuser et Canada Retrospective  Community, Patients—in- Obesityand  SeamlessMD Mobileapp Managing mood and
[60], 2021 cohort study  home, or re-  tervention: bariatric anxiety; enhancing pa-
tirement n=396; con-  surgery tients' knowledge, skills,
home trol: n=458 and confidence; increas-
ing self-care; improving
physical activity; encour-
aging lifestyle changes;
improving symptom
management; medication
management; nutrition
support; wound care
Heyworth et  United Feadibility (pi- Community, Patients—in-  All hedthcon- gy MmRT" Web app M edi cation management
a [61],2014 States lot) study home, or re-  tervention: ditions
tirement n=60
home
Highlandet  United Feasibility (pi- Community, Patients—in-  Periphera mCaresystem Mobileapp Detecting any postopera-
a [62],2019 States lot) study; ran- home, or re-  tervention: nerve block tive issues; assessing pa-
domized con-  tirement n=24; control: affecting one tients' needs
trolled trial home n=26 or more of the
limbs
Holzereta  United Feasibility (pi- Community, Patients—in- Acutevenous HealthFlo Mobileapp Enhancing patient-
[63],2022  States lot) study home, or re-  tervention: thromboem- provider communication;
tirement n=89; control: bolism enhancing patients
home, reha- n=128 knowledge, skills, and
bilitation, confidence; medication
long-term management
careand
nursing
home (24-
hour care)
Houchen- United Feasibility (pi- Community, Patients—in-  Chronic ob- SPACE® for ~ Web app Enhancing patient-
Wolloff etal  Kingdom  lot) study home, or re- tervention: structive pul-  cpyronic ob- provider communication;
[64], 2021 tirement n=100 monary dis-  gyyctive pul- improving patient under-
home ease monary dis- standing; increasing self-
ease care; improving physical
activity
flasanand  Turkey Randomized = Community, Patients—in- Congestive Web app for ~ Web app Ability to identify symp-
Ozer [65], controlledtrial  home, or re-  tervention: HF training and toms of HF; improving
2022 tirement n=32; control: telephone fol- Ssymptom management;
home n=32 low-up for pa- meeting theinformation-
tientswith HF al needs of patients
Indraratnaet Australia  Feasibility (pi- Community, Patients—in- Cardiacdis-  TeleClinical Mobileapp Monitoring pulse, oxy-
a [66], 2022 lot) study; ran- home, or re-  tervention: ease Care and wear-  gen, HR, BP, and weight
domized con-  tirement n=81; control: abledevice at home
trolled trial home n=83
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Johnsoneta United Feadibility (pi- Community, Patients—in- Decompensa- ye.guaARTP Web app Ability to identify symp-
[67],2022  States lot) study home, or re-  tervention: ed HF toms of HF; enhancing
tirement n=16; control: patients’ knowledge,
home n=15 skills, and confidence;
improving patient under-
standing; encouraging
lifestyle changes, improv-
ing symptom manage-
ment; improving quality
of life
Kang et d Augtrdlia  Feasibility (pi- Community, Patients—in-  General Web-based Web app Increasing self-care
[68], 2022 lot) study; ran- home, or re-  tervention: surgery discharge edu-
domized con-  tirement n=43; control: cation pro-
trolled trial home n=42 gram
Kargareta Iran Randomized = Community, Patients—in- Burns Self-careedu- Mobileapp Improving quality of life
[69], 2020 controlledtrial  home, or re-  tervention: cational mo-  and web
tirement n=30; control: bile app for app
home n=30 burns
Keng et a Canada Cross-section-  Community, Patients—in-  Colorecta Hometo Stay Mobileapp Monitoring patient recov-
[70], 2020 a study home, or re-  tervention: surgery digital pro- ery at home
tirement n=106 gram after col-
home orectal
surgery
Kersey etal  United Feasibility (pi- Community, Peatients—in-  Stroke mHealth plat- Mobileapp Assessing the feasibility
[71],2022  States lot) study; ran-  home, or re-  tervention: formfor strate- of inpatient stroke rehabil -
domized con-  tirement n=16; control: gy training in itation
trolled trial home n=15 inpatient
strokerehabili-
tation
(iIADAPTY)
Khanet a Denmark  Mixed meth- Community, Patients—in- Cardiac Activeheart Web app Not reported
[72], 2018 ods study home, or re-  tervention: surgery portal
tirement n=33
home
Khanwalkar  United Case-control ~ Community, Patients—in-  Septosplasty  ppgf platform Mobileapp Detecting any postopera-
etd [73], States home, or re-  tervention: and endoscop- tive issues; pain control
2019 tirement n=208 icsinus or management; PROs,
home surgery monitoring pain; collect-
ing dataon the postopera-
tive day when the patient
returned to work
Kimetd United Feasibility (pi- Community, Patients—in- Kneearthro- ;GBS program Mobileapp Enhancing patients
[74],2016  States lot) study home, or re-  tervention: plasty knowledge, skills, and
tirement n=13 confidence; increasing
home self-care; detecting any

postoperative issues; im-
proving physical activity;
encouraging lifestyle
changes; rehabilitation
(physical therapy and oc-
cupational therapy); im-
proving quality of life
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Knappeta  United Quantifiedpa- Community, Patients—in- Total hipre-  PeerWell Mobile Promoting mental well-

[75],2021  States tientengage- home, or re-  tervention: placement and app, web  being; enhancing pa-

ment tirement n=207 knee arthro- app, and tients' knowledge, skills,
home plasty SMStext  and confidence; improv-
messaging  ing physical activity; nu-
trition support; rehabilita-
tion (physical therapy
and occupational thera-
py); improving quality of
life
Kooij et a The Feasibility (pi- Community, Patients: n=39 Chronic ob- Self-manage- Mobileapp Increasing self-care; im-
[76], 2021 Nether- lot) study; home, or re- structive pul-  ment app for proving symptom man-
lands mixed meth-  tirement monary dis-  high-risk pa- agement; medication
ods study home ease tientswith management
chronic ob-
structive pul-
monary dis-
ease

Kristjansdét- Norway Randomized = Community, Patients—in-  Chronic Smartphone-  Mobileapp Promoting self-manage-

tireta [77], controlledtrial  home, or re-  tervention: widespread basedinterven-  and web ment of chronic pain

2013 tirement n=48; control: pain tionfor chron- app
home n=64 ic widespread

pain

Kummerow  United Feasibility (pi- Community, Patients—in-  General MHAV! Web app Enhancing patient-

etd [78], States lot) study home, or re-  tervention: surgery provider communication;

2015 tirement n=50 improving symptom
home management; assessing

patients’ needs; wound
care

Laytonetal  United Feasibility (pi- Community, Patients—in-  Coronary Smartphone-  Mobileapp Enhancing patient-

[79],2014  States lot) study home, or re-  tervention: artery disease  based app to provider communication;
tirement n=16 and conges- monitor outpa: improving patient under-
home tive HF tient discharge standing; increasing self-

instructions of care; follow-up appoint-

patients with ments with primary care

cardiac dis- provider; medication

ease management; encourag-
ing activity

Leeetd Canada Feasibility (pi- Community, Patients—in-  Colorectal Mobile app Mobileapp Detecting any postopera-

[80], 2022 lot) study home, or re-  tervention: surgery follow-up for tive issues; pain control
tirement n=70; control: same-day dis- or management
home n=35 charge

Leeetd Canada Cohort study ~ Community, Patients—in-  Colorecta mHealth re- Mobileapp Enhancing patient-

[81], 2022 home, or re-  tervention: surgery mote postdis- provider communication;
tirement n=48; control: charge moni- improving symptom
home n=73 toring management; ng

rates of complications

Liveta China Randomized  Community, Patients—in-  Spind cordin- Together Mobileapp Enhancing patients

[82], 2021 controlledtrial  home, or re-  tervention: jury knowledge, skills, and
tirement n=49; control: confidence; detecting any
home n=49 postoperativeissues; fol-

low-up appointments
with primary care
provider; improving
quality of life
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Lieta [83], China Randomized  Community, Patients—in-  Coronary DTxY Mobileapp Monitoring pulse, oxy-

2022 controlledtrial  home, or re-  tervention: artery disease gen, HR, BP, and weight
tirement n=143; con- at home; enhancing pa-
home trol: n=147 tients' knowledge, skills,

and confidence; encourag-
ing lifestyle changes; im-
proving symptom man-
agement; medication
management

Louet al China Quasi-experi- Community, Patients—in-  Notreported 3w <Vinte- Mobileapp Fostering spiritual well-

[84], 2022 mental study  home, or re-  tervention: vention to en- being
tirement n=101; con- hance spiritud
home trol: n=60 well-being

Lyueta China Randomized  Community, Patients—in- Diabetes(type Nurse-led Web app Increasing self-care; fos-

[85], 2021 controlledtrial  home, or re- tervention: 2) web-based tering treatment adher-
tirement n=58; control: transitional ence; improving quality
home n=58 care program of life

Maria Colombia Randomized Community, Patients—in- Diabetes(type mHeadthapp Mobileapp Managing glycemic con-

Gomez et a controlledtrial  home, or re-  tervention: 2) for patients and web trol

[86], 2022 tirement n=39; control: withtype2di- app
home n=42 abetes

Marvel eta  United Nonrandom-  Community, Patients—in- Acutemyocar- Acutemyocar- Mobileapp Enhancing patient-

[87], 2021 States ized con- home, or re- tervention: dial infarction dial infarction andwear-  provider communication;

trolled trial tirement n=200; con- DHI abledevice monitoring pulse, oxy-
home trol: n=864 gen, HR, BP, and weight
at home; increasing self-
care; follow-up appoint-
ments with primary care
provider; medication
management

Metildaeta India Randomized  Community, Patients—in- Braininjury  Aimeo Mobileapp Enhancing patient-

[88], 2021 controlledtrial  home, or re-  tervention: provider communication;
tirement n=50; control: enhancing patients
home n=50 knowledge, skills, and

confidence; detect any
postoperative issues

Park et a United Feasibilityand Community, Patients—in- Congestive Digital health Mobileapp Ability to identify symp-

[89],2019  States adoptability home, or re-  tervention: HF monitoringfor and web toms of HF; increasing

study tirement n=58 patientswith  app self-care; improving
home HF Ssymptom management

Paruchuri et United Feasibility (pi- Community, Patients—in-  Coronary Wellframe Mobileapp Enhancing patients

a [90],2021 States lot) study home, or re-  tervention: artery disease knowledge, skills, and
tirement n=118; con- confidence; encouraging
home trol: n=343 lifestyle changes, improv-

ing symptom manage-
ment; improving quality
of life
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Peng et al China Randomized = Community, Patients—in- Hepao-pancre- Mobilecontin- Mobileapp Enhancing caregiver

[91], 2022 controlledtrial  home, or re-  tervention: ato-biliary uous nursing knowledge and skills;
tirement n=47; control: surgery and platform enhancing patient-
home n=47 biliary tract provider communication;

disease ability to identify symp-
toms of poor wound
healing; enhancing pa-
tients' knowledge, skills,
and confidence; improv-
ing caregiver understand-
ing; detecting any postop-
erative issues; assessing
patients’ needs; medica-
tion management; manag-
ing emotional changes,
nutrition support; improv-
ing quality of life; wound
care; T-tube placement
and fixation method; ob-
servation of bile-related
traits; treatment method
of T-tube slippage; selec-
tion, fixation, or replace-
ment of drainage bag

Pickenseta United Feasibility (pi- Community, Patients—in- Hepao-pancres SeamlessMD  Mobileapp Managing mood and

[92],2019  States lot) study home, or re-  tervention: ato-biliary anxiety; enhancing pa-
tirement n=122 surgery tients' knowledge, skills,
home and confidence; detecting

any postoperative issues;
improving physica activ-
ity; improving symptom
management; nutrition
support; improving quali-
ty of life; collecting
PROs
Ponderetal  United Descriptive Community, Patients—in-  Spinal cordin- Smartphone  Mobileapp Improving patient engage-
[93],2020  States study; feasibil- home, or re-  tervention: jury app witha and web ment; facilitating shared
ity (pilot) tirement n=47 digital care app decision-making between
study home pathway for patients and caregivers
patientsunder-
going spine
surgery

Pooni etal  Canada Randomized = Community, Patients—in-  Colorecta Postdischarge Mobileapp Ability to identify symp-

[94], 2022 controlledtrial  home, or re-  tervention: surgery Hometo Stay and web toms of poor wound
tirement n=128; con- mobile app app healing; improving pa-
home trol: n=125 tient understanding; de-

tecting any postoperative
issues

Pronketal  The Randomized  Community, Patients—in- Kneearthro-  PainCoach Mobileapp Medication management;

[95], 2020 Nether- controlledtrial  home, or re-  tervention: plasty app pain control or manage-

lands tirement n=38; control: ment; rehabilitation
home n=33 (physical therapy and oc-
cupationa therapy)

Pugliescet  Canada Feasibility (pi- Community, Peatients—in-  Stroke RecoverNow  Mobileapp Enhancing patient-

a [96], 2019 lot) study home, or re-  tervention: provider communication;
tirement n=30 rehabilitation (physical
home therapy and occupational

therapy)

Reid et al Canada Randomized = Community, Patients—in- Cardiacdiss  CardioFitinter- Web app Improving physical activ-

[97], 2012 controlledtrial  home, or re-  tervention: ease net-based ex- ity
tirement n=115; con- pert system
home trol: n=118
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Requenaet  Spain 2-armopen-la  Community, Patients—in-  Stroke FAR- Mobileapp Enhancing patient-

a [98], 2019 bel nonran- home, or re-  tervention: MALARM provider communication;

domizedstudy tirement n=107; con- enhancing patients
home trol: n=52 knowledge, skills, and
confidence; improving
physical activity; medica-
tion management; control-
ling vascular risk factors

Rianet ad Norway Randomized  Community, Patients—in- Kneearthro-  Eir (Eir Solu- Web app Enhancing patient-

[99], 2022 controlledtrial  home, or re-  tervention: plasty tionsAS) provider communication;
tirement n=134 detecting any postopera-
home tive issues; medication

management

Rosner et Canada Cohort study  Community, Patients—in-  Orthopedic Internet-based Mobileapp Enhancing patient-

[100], 2018 home, or re-  tervention: fracture (any) orthopedic pa- provider communication;
tirement n=371 tient self-re- improving symptom
home ports of post- management; assessing

discharge rates of complications
complications

Saunderset Austraia  Randomized = Community, Patients—in- Hip os- My Hip Jour- Web app Enhancing caregiver pre-

a [101], controlledtrial  home, or re-  tervention: teoarthritis ney and email  paredness; enhancing pa-

2021 tirement n=50; control: reminders  tient-provider communi-
home n=49 cation; enhancing pa-

tients' knowledge, skills,
and confidence; improv-
ing patient understand-
ing; increasing self-care;
improving physica activ-
ity; encouraging lifestyle
changes; improving
quality of life

Schenkel et United Feasibility (pi- Community, Patients—in-  Lung trans- ActiCare Web app Enhancing caregiver

al [102], States lot) study home, or re-  tervention: plantation knowledge and skills;

2020 tirement n=28; control: enhancing patient-
home n=28 provider communication;

monitoring pulse, oxy-
gen, HR, BP, and weight
at home; enhancing pa-
tients' knowledge, skills,
and confidence; increas-
ing self-care; detecting
any postoperative issues;
encouraging lifestyle
changes; medication
management; nutrition
support; rehabilitation
(physical therapy and oc-
cupationa therapy);
tracking appointments

Scheperetal The Cohort study ~ Community, Patients—in- Total hipre-  Woundcare Mobileapp Enhancing patient-

[103],2019 Nether- home, or re-  tervention: placement and provider communication;

lands tirement n=69 knee arthro- ability to identify symp-
home plasty toms of poor wound

healing; detecting any
postoperativeissues; pain
control or management;
wound care; prevention
of prosthetic joint infec-
tion
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Schneider United Descriptive Community, Patients—in-  Stroke Technology-  Mobileapp Improving patient under-
and Howard States study home, or re-  tervention: improved cop- standing; improving
[104], 2017 tirement n=44; control: ing for pa- Ssymptom management;
home n=42 tients after follow-up appointments
stroke with primary care
provider; medication
management; managing
emotional changes
Schubart United Feasibility (pi- Community, Patients—in-  Spinal cordin- e-Learning Web app Pressure ulcer preven-
[105],2012 States lot) study home, or re-  tervention: jury program to tion; pressure ulcer man-
tirement n=14 prevent pres- agement
home sure ulcersin
adults with
spinal cordin-
jury
Scott et al United Mixed meth- Community, Patients—in-  Colorectal Postoperative Mohileapp Not reported
[106], 2017 States ods study home, or re-  tervention: surgery mHealth app
tirement n=20
home
Siegel eta  United Feasibility (pi- Not reported Patients—in-  Stroke PHAW groke  Mobileapp  Enhancing patient-
[107],2016  States lot) study tervention: app provider communication;
n=3 follow-up appointments
with primary care
provider; medication
management
Stapleretal  United Case-control, Community, Pa Electivecolon St. Joseph's Mobileapp Detecting any postopera-
[108], 2022  States retrospective  home, or re- tients—prein-  and rectal Health App tiveissues; nutrition sup-
analysis tirement tervention surgery; col- port; rehabilitation
home group: orectal neopla (physical therapy and oc-
n=1052; sa, diverticuli- cupationa therapy);
postinterven- s |BD*, and wound care
tiongroup:  other diseases
n=668 of the colon
and rectum
Suand Yu China Randomized  Community, Patients—in-  Coronary NeCRY Web app Promoting mental well-
[109], 2021 controlledtrial  home, or re-  tervention: heart disease being; enhancing pa-
tirement n=73; control: tients' knowledge, skills,
home n=73 and confidence; increas-
ing self-care; detecting
any postoperative issues;
improving physica activ-
ity; encouraging lifestyle
changes; assessing pa-
tients' needs; improving
quality of life; cardiac
rehabilitation
Sureshkumar  India Feasibility (pi- Community, Patients—in-  Stroke Carefor Mobileapp Enhancing functional
et a [110], lot) study home, or re- tervention: Strokeinter-  and web skills and activities of
2016 tirement n=60 vention app daily living
home
Symeretal  United Feasibility (pi- Community, Patients—in- Majorabdomi- Gastrointesti- Mobileapp Managing mood and
[111], 2017 States lot) study home, or re- tervention: nal surgery nal mHealth  andwear-  anxiety; ability to identi-
tirement n=31 app abledevice fy symptoms of poor
home wound healing; detecting

any postoperative issues;
improving symptom
management; wound
care; decreasing length
of hospital stay
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Timmerset The Randomized  Community, Patients—in- Kneearthro-  The Patient Mobileapp Enhancing patients
a [112], Nether- controlledtrial  home, or re-  tervention: plasty Journey App knowledge, skills, and
2019 lands tirement n=114; con- confidence; increasing
home trol: n=99 self-care; pain control or

management; rehabilita-
tion (physical therapy
and occupational thera-
py); improving quality of
life; wound care

Tolentino United Case-control, Community, Patients—in- Multiplecondi- Meducation Mobileapp Medication management
[113],2020 States retrospective  home, or re-  tervention: tions
study tirement n=50; control:
home n=50
Torri et a Italy Quasi-experi- Community, Patients—in-  Coronary CRMP? Mobileapp Improving physical activ-
[114], 2018 mental study  home, or re-  tervention: artery disease, ity; encouraging lifestyle
tirement n=26; control: cardiac changes; medication
home n=27 surgery, con- management; improving
gestive HF, quality of life
percutaneous
coronary
revasculariza-
tion, or acute
ischemic
events
Van den Australia  Proof-of-con- Community, Patients—in-  Stroke CARHASTROKE  Mobileapp  Enhancing patient-
Berg et a cept trial home, or re-  tervention: and wear-  provider communication;
[115], 2016 tirement n=31; control: abledevice improving physica activ-
home n=32 ity; early weight bearing
(weight bearing astolerat-

ed); encouraging ambula-
tion; rehabilitation
(physical therapy and oc-
cupational therapy); im-
proving quality of life

Venkatra- United Feasibility (pi- Community, Patients—in- Cardiac MM S Mobileapp Ability to identify symp-

man et a States lot) study home, or re-  tervention: surgery and toms of HF; enhancing

[116], 2022 tirement n=69 aortic stenosis patients’ knowledge,
home skills, and confidence;

increasing self-care;
recording baseline and

postoperative PROs
Vincenteta Canada Quialitative Community, Patientsand  Hip fracture My-HFab Mobileapp Enhancing patient-
[117], 2021 study; qualita-  home, or re-  caregivers—in- provider communication;
tive usability  tirement tervention: managing mood and anx-
study home n=17 iety; enhancing patients
knowledge, skills, and
confidence
Visperaset  United Randomized  Community, Patients—in- Tota hipre-  JointCOACH  Web app Enhancing patient-
a [118], States controlledtrial  home, or re-  tervention: placement and provider communication;
2021 tirement n=204; con-  kneearthro- enhancing patients
home trol: n=195 plasty knowledge, skills, and

confidence; detecting any
postoperative issues,
medi cation management;
pain control or manage-
ment; rehabilitation
(physical therapy and oc-
cupational therapy)
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Vloothuiset The Randomized  Community, Intervention:  Stroke CAREASTROKE  Web app Managing mood and
a [119], Nether- controlledtrial  home, or re-  n=32; control: digital inter- anxiety; increasing self-
2019 lands tirement n=34—pa- vention care; improving physica
home tient-caregiver activity; improving quali-
dyads ty of life; improving mo-
tor impairment, strength,
walking ability, balance,
mobility, and (extended)
activities of daily living
of patients; reducing
caregiver strain; reducing
fatigue; improving quali-
ty of life of both patients
and caregivers
Vonk No- The Randomized  Community, Patients—in- Gynecological Personadlized Web app Enhancing patient-
ordegraaf et Nether- controlledtrial  home, or re-  tervention: surgery eHealth pro- provider communication;
a [120], lands tirement n=110; con- gram after gy- improving symptom
2014 home trol: n=105 necological management; achieving
surgery self-empowerment
Wang et al China Randomized  Community, Patients—in- Chronicob-  Web-based Web app Enhancing patient-
[121], 2017 controlledtrial  home, or re-  tervention: structive pul-  coaching pro- provider communication;
tirement n=55; control: monary diss  gramusing increasing self-care; im-
home n=65 ease EHRS® proving symptom man-
agement; ng pa-
tients' needs
Wang et al China Randomized  Community, Patients—in- Stoma Stomahome  Mobileapp Enhancing psychosocial
[122], 2018 controlledtrial  home, or re-  tervention: care mobile adjustment; fostering
tirement n=100; con- app self-efficacy; ng
home trol: n=103 stoma complication inci-
dence
Werhahnet Germany  Feashility (pi- Community, Patients—in- HF cpvpd Mobileapp Monitoring pulse, oxy-
a [123], lot) study home, or re-  tervention: and wear-  gen, HR, BP, and weight
2019 tirement n=10 abledevice at home; ability toidenti-
home fy symptoms of HF; im-

proving physical activity;
encouraging lifestyle
changes; improving
Ssymptom management;
assessing patients’ needs;
ng rates of compli-
cations; medication man-
agement; monitoring
physical activity (daily
step count); PRO mea-
sures
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Willeitetal  Austria Randomized = Community, Patients—in-  Stroke MyStrokecard Web app Enhancing patient-
[124], 2020 controlledtrial  home, or re-  tervention: provider communication;
tirement n=1438; con- ability to identify symp-
home trol: n=711 toms of HF; enhancing

patients’ knowledge,
skills, and confidence;
encouraging lifestyle
changes; improving
Symptom management;
improving quality of life;
risk factor monitoring

@DHI: digital health intervention.

bQoC: quality of care.

°HF: heart failure.

dACL: anterior cruciate ligament.

€PRO: patient-reported outcome.

fePR: cardiopulmonary resuscitation.

9HR: heart rate.

"BP: blood pressure.

IPATH: Personal Assistant for Tracking Health.

ISAFER: Studying Adverse Events From Elective Surgery Research.
kmHealth: mobile health.

ISAM: Smart About Meds.

MOPTILOGG: home intervention system.

"SMMRT: Secure Messaging for Medication Reconciliation Tool.
OSPACE: Self-Management Program of Activity Coping and Education.

PHFE-SMART: Heart Failure Self-Management And Readmission Prevention Technique.
% ADAPT: mobile health platform for strategy training in inpatient stroke rehabilitation.

'DPE: digital patient engagement.

SIGB: iGetBetter.

'MHAV: My Health at Vanderbilt.

UDTx: digital therapeutics.

YmV'S: mHealth-supported volunteer-assisted self-help.
WPHA: personal health assistant.

*IBD: inflammatory bowel disease.

YNeCR: nurse-led eHealth cardiac rehabilitation.
ZCRMP: cardiac rehabilitation maintenance program.
#\MMS: ManageMySurgery.

Z"bMy-HF: My Hip Fracture.

&EHR: electronic health record.

aAcpMP: cardio patient monitoring platform.

Platform-based patient-clinician DHIswereimplemented using
a mobile app (59/97, 61%) [28,30,31,34-36,38,41,43,45-49,
52-57,59,60,62,63,66,70,71,73,74,76,79-84,87,88,90-92,
95,96,98,100,103,104,106-108,111-117,122,123], aweb-based
platform (28/97, 29%) [32,33,39,40,42,44,50,51,58,61,
64,65,67,68,72,78,85,97,99,101,102,105,109,118-121,124], or
a combination of both (10/97, 10%)
[29,37,69,75,77,86,89,93,94,110].

Figure 2illustratesthe frequency distribution of platform-based
DHIs by year of publication.

Only 5% (5/97) of the studies [83,91,96,109,121] included all
3typesof continuity of care[11]. Informational continuity was

https://www.jmir.org/2024/1/e55753
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frequently implemented through patient education and
facilitating patient-provider communication. The most common
ways in which management continuity was implemented was
providing an assessment of the patient, monitoring the patient’s
health status after discharge, and facilitating follow-up care.
Relational continuity was the least implemented, with only 6%
(6/97) of the studies in which the interventions included
counseling or rapport building [50,82,91,96,109,121]. A more
detailed description of each of the interventions using the
Template for Intervention Description and Replication [26] is
available in Multimedia Appendix 4 [28-124].
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Figure 2. Frequency distribution of platform-based digital health interventions used for care transitions by year.
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Outcome M easures

Theincluded studies reported various outcomes measures. The
most common were grouped as health care use, complications,
and wellness outcomes.

Health Care Use

A total of 21% (20/97) of the studies reported on readmission
rates [36,52-54,57,58,60,66,67,70,80,81,86,87,90,94,102,
108,111,118]. Of the 20 studies, only 3 (15%) [58,102,108]
showed a significant improvement, 10 (50%) reported their
results as nonsignificant [36,52,60,67,80,81,86,90,94,118], 1
(5%) reported mixed results [66], and 6 (30%)
[53,54,57,70,87,111] did not perform a statistical test.

https://www.jmir.org/2024/1/e55753
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In total, 8% (8/97) of the studies [36,52,60,80,81,94,108,118]
reported on emergency department visits. Of the 8 studies, 2
(25%) [ 36,108] showed asignificant improvement, whereasthe
remaining 6 (75%) showed no significant improvements.

Complications

A total of 8 studies [28,37,52,53,61,80,81,91] reported on
complication rates, and only 1 (12%) [91] showed significant
improvement in the complication rates compared to the control
group; 3 (38%) [52,80,81] showed nonsignificant results,
whereas the other 4 (50%) [28,37,53,61] did not perform a
Statistical test (Table 2).
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Table 2. Studies reporting on health care use and complications.

Backman et al

Study Name of DHI? Participants Readmission gpbPyigts Complications  Direction and magnitude of effect
Agrieta Maea Intervention: _c — NAd Among the 43 patients, the app detected 12 ad-
[28], 2020 n=43 verse events, and 10 (83%) were handled through
the app.
Ben-Ali et SeamlessMD Intervention: NS Significant — ED visits: negative, P=.03, and magnitude not
a [36], n=1108 reported; 30-day readmissions. negative, NS, and
2021 magnitude not reported
Birkhduser Cellphone-based  Intervention: — — NA In total, 2 patients required readmission within
eta [37], health careapp n=18 the study period of 90 days because of postopera-
2020 tive complications.
Eustacheet Same-day dis- Intervention: NS NS NS 30-day complications: negative, P=.18, and mag-
al [52], charge mHealth’ ~ N=94; control: nitude not reported; 30-day ED visits: no differ-
2023 app (CareSense) n=256 ence and l_3=.59; readmissions: positive, P=.35,
and magnitude not reported
Felbaumet TrackMyRecovery Intervention: NA — NA There was 1 postoperative complication. There
a [53], n=56 were no readmissions.
2018
Ganapathy Patient Buddy Patients: n=40; NA — — A total of 17 patients (42.5%) were readmitted
eta [54], caregivers: n=40 within 30 days.
2017
Habibeta Medication adher- Intervention: NA — — Hospital readmissions: negative (8.7% for thein-
[57],2021 ence mobile app n=23; control: tervention group vs 15.4% for the control group);
n=26 ED visits: positive (21.7% for the intervention
group vs 19.2% for the control group)
Hagglund Homeintervention | n_ter\_/enti on: _ Significant — — HFE-rdated daysin hospital (readmissions): neg-
etd [58],  system (OP- n=32; control: ative, P<.005, and magnitude not reported
2015 Tl LOGGg) n=40
Heuser et SeamlessMD Intervention: NS NS — ED visits without subsequent readmission: no
a [60], n=396; control: difference and P=.65; ED visits with subsequent
2021 n=458 readmission: no difference and P=.99; readmis-
sions: no difference and P=.97
Heyworth  guMRT Intervention: — — NA 23 potential adverse drug events observed
etal [61], n=60
2014
Indraratna  TeleClinical Care  Intervention: Mixed — — Unplanned 30-day readmissions: no difference,
et al [66], n=81; control: P=.97, and magnitude not reported; total readmis-
2022 n=83 sionsat 6 months: negative, P=.02, and magnitude
not reported; cardiac readmissions at 6 months:
negative, P=.03, and magnitude not reported
Johnsonet  HyE.gVART Intervention: NS — — 30-day readmissions: positive, P=.65, and magni-
a [67], n=16; control: tude not reported; 90-day readmissions: positive,
2022 n=15 P=.70, and magnitude not reported
Kengeta HometoStay digi- Intervention: NA — — The 30-day readmission rate was 6% and lower
[70],2020 tal program after  n=106 than the 30-day readmission rate of 18% reported
colorectal surgery for the 4 months before the start of the study.
Leeetd Mobileappfollow- Intervention: NS NS NS 30-day complications: positive, P=.81, and mag-
[80], 2022  up for same-day n=48; control: nitude not reported; 30-day ED visits: positive,
discharge n=73 P=.66, and magnitude not reported; 30-day read-
missions: positive, P=.68, and magnitude not re-
ported
Leceta mHesalth remote Intervention: NS NS NS ED visits: no difference and P>.99; readmissions:
[81],2022 postdischarge n=70; control: negative, P=.37, and magnitude not reported; in-
monitoring n=35 cidence of 30-day complications. negative, P=.58,

and magnitude not reported
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Study Name of DHI? Participants Readmission gpbPyigts Complications  Direction and magnitude of effect
Maria mHealth app for Intervention: NS — — Hospitalization for diabetes: negative, P=.06, and
Gomez et patientswithtype n=41; control: magnitude not reported
a [86], 2 diabetestransi-  n=45
2022 tioning from inpa-
tient to outpatient
care
Marvel et Acute myocardial  Intervention: NA — — Risk of readmission within 30 days after dis-
a [87], infarction DHI n=200; control: charge: negative, P=.02, and magnitude not report-
2021 n=864 ed
Paruchuri ~ Wellframe Intervention: NS — — All-cause readmission within 30 days: negative,
eta [90], n=118; historical P=.70, and magnitude not reported; all-cause
2021 control group: readmission within 90 days. negative, P=.39, and
n=343 magnitude not reported
Pengetal Mobilecontinuous Intervention: — — Significant Total complication rates: negative, P<.05, and
[91],2022 nursing platform  n=47; control: magnitude not reported
n=47
Pooni etal Hometo Stay app  Intervention: NS NS — 30-day ED visits: negative, P=.49, and magnitude
[94], 2022 n=128; control: not reported; 30-day readmissions: negative,
n=125 P=.55, and magnitude not reported
Schenkel et ActiCare Intervention: Significant — — Hospital readmissions (events): negative, P<.001,
a [102], n=28; control: and magnitude not reported
2020 n=28
Stapler et  St. Joe's Health Petients(preinter- Significant  Significant — Readmissions: negative, P<.001, and magnitude
a [108], App vention group: not reported; ED visit rate: negative, P<.001, and
2022 n=1052; postinter- magnitude not reported
vention group:
n=668)
Symeretal Gastrointestinal Intervention: NA — — One patient was readmitted.
[111],2017 mHealth app n=31
Visperaset JointCOACH Intervention: NS NS — ED visits: no difference and NS; readmissions:
a [118], n=204; control: no difference and NS
2021 n=195

3DHI: digital health intervention.

beD: emergency department.

“Missing data or not applicable.

INA: not available.

eNS: nonsignificant.

fmHealth: mobile health.

90PTILOGG home intervention system.

PHF: heart failure.

ISMMRT: Secure Messaging for Medication Reconciliation Tool.

JHF-SMART: Heart Failure Self-M anagement And Readmission Prevention Technique.

WelIness Outcomes

A total of 14% (14/97) of the studies reported on quality of life
[31,45,48,50,59,65,67,69,82,85,91,97,109,120]. Of the 14
studies, 8 (57%) [48,50,65,69,85,91,97,120] showed a
significant improvement, whereas the other 6 (43%) reported
their results to be nonsignificant. In total, 8 studies

https://www.jmir.org/2024/1/e55753
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[31,51,68,76,82,91,109,115] were conducted on self-care, and
4 (50%) [82,91,109,115] showed significant results. In addition,
6 studies [31,51,65,94,119,122] reported on mental health
outcomes, with 4 (67%) [65,94,119,122] showing significant
improvements. A total of 8 studies[29,41,42,50,97,109,114,123]
were identified for physica activity, with 5 (62%)
[41,97,109,114,123] showing significant results (Table 3).
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Table 3. Wellness outcomes.

Backman et al

Study Name of DHI? Participants  Quality ~ Self- Mental  Physical Direction and magnitude of effect
of life care heath  activity
Antypasand Internet- and mobile- Intervention: __b — — Mixed  Physical activity 1 month after discharge: positive,
Wangberg based tailored inter-  n=7; control: Kolmogorov-Smirnov Z=0.823, and P=.38; physical
[29], 2014  vention to enhance n=12 activity 3 months after discharge: positive, Kol-
maintenance of physi- mogorov-Smirnov Z=1.397, and P=.02
cal activity after car-
diac rehabilitation
Athilingam  Mobile app to im- Intervention:  ngd Mixed NS — Self-care maintenance: positive, t11=0.083 and
etal [31], proveself-carebehav-  n=9; control: P=.93; self-care management: positive, t1,=3.38
2017 iorsand quality of life  n=90 and P=.01; self-care confidence: positive, t;1=2.53
for patients with HF® and P=.28; depression: negative, t1;=1.97 and
P=.07; quality of life: negative, t;1=—1.43 and
P=.18
Chengeta  Mobileappfor home- Intervention: — — — Signifi-  First-month exercise adherence: positive, P=.03,
[41], 2022 based rehabilitation  n=19; con- cant and magnitude not reported
after hip fracture trol: n=20
Cox et d ActivOnline Intervention: — — — NAE Participants recorded a mean of 35 (range 15-57)
[42], 2015 n=10 physical activity sessions during the intervention
period, equating to a mean of 4 recorded sessions
of physical activity each week.
DeBatlleet CONNECARE Intervention: NS — — — Quality of life (SF-lZf)Z positive, P=.10, and mag-
al [45], 2021 n=48; con- nitude not reported
trol: n=28
Devito Pocket PATHY Intervention:  Signifi- — — — Self-care: positive, group effect size=1.67, and
Dabbs et al n=99; con-  cant P=.59
[48], 2016 trol: n=102
Duaneta Healthbehaviorinter- Intervention: Signifi- — — NS Quality of life: positive, F1 79=16.36, and P<.001,
[50], 2018 vention for patients n=44; con-  cant physical activity: positive, Fy g;=1.33, and P=.25
with coronary heart  trol: n=39
disease through the
web
Dukeshireet Website tailored to Intervention: — — NA — Thewebsite reduced anxiety and worry for patients.
a [51],2012 womenrecoveringat n=31
home after hysterecto-
my
Heiney etal Healthy Heart Intervention: NS NS — — Quality of life: positive, P=.15, and magnitude not
[59], 2020 n=12 reported; Self-Care of Heart Failure Index—main-
tenance: difference score=9.37 and P=.15; Self-
Care of Heart Failure Index—management: differ-
ence score=15.00 and not applicable (presample
too small); Self-Care of Heart Failure Index—con-
fidence: difference score=7.04 and P=.17
1__Ias|an and  Web-based training Intervention:  Signifi- — Signifi- — Quality of life—LVD-36" negative, F=77.01, and
Ozer [65],  andfollow-up for pa= n=32;con-  cant cant P<.001
2022 tientswith HF trol: n=32
Johnsoneta {E.SMART! Intervention: NS — — — Quiality of lifeat 30 days: positive, P=.09, and
[67], 2022 n=16; con- magnitude not reported; quality of life at 90 days;
trol: n=15 negative, P=.10, and magnitude not reported
Kang et a Web-based discharge  Intervention: — NS — — Self-care ability over time: positive, F1 §0=8.934,
[68],2022  education program  n=43; con- and P=.004 (significant); self-care ability—group
trol: n=42 and time interaction: positive, F1, ¢=3.007, and
P=.09
Kargaretal Self-careeducational Intervention: Signifi- — — — Quality of life: positive, P<.001, and magnitude
[69], 2020 mobile app for burns  n=30; con-  cant not reported
trol: n=30

https://www.jmir.org/2024/1/e55753

RenderX

JMed Internet Res 2024 | vol. 26 | €55753 | p. 22
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Backman et al

Study Name of DHI? Participants  Quality ~ Self- Mental  Physical Direction and magnitude of effect
of life care heath  activity
Kooij et a Self-management app  Patients: — NS — — Self-management knowledge and coping: positive,
[76],2021  for high-risk patients n=39 P=.75, and magnitude not reported
with chronic obstruc-
tive pulmonary dis-
ease
Liveta Together Intervention: NS Signifi- — — Self-efficacy: positive, F=8.506, and P=.004;
[82], 2021 n=49; con- cant quality of life: positive, F=0.082, and P=.78
trol: n=49
Lyuetal Nurse-led web-based  Intervention:  Signifi- — — — Quality of life: positive, d=0.52, and P<.01; self-
[85],2021  transitiona carepro- n=58;con- cant efficacy: positive, d=0.50, and P<.01
gram trol: n=58
Peng et al Mobile continuous Intervention:  Signifi-  Signifi- — — Self-care ability: positive, P<.05, and magnitude
[91],2022  nursing platform n=47; con-  cant cant not reported; quality of life (SF-36)): positive,
trol: n=47 P<.05, and magnitude not reported
Pooni et al Postdischarge Home  Intervention: — — Signifi- — Feeling worried or anxious: negative and P<.001
[94],2022  to Stay mobile app n=128; con- cant
trol: n=125
Reid et a CardioFit internet- Intervention:  Signifi- — — Signifi- Pedometer-measured steps per day: positive,
[97], 2012 based expert system  n=115; con- cant cant F=5.226, and P=.02; heart disease health-related
trol: n=118 quality of Life (27-item MacNew instrument):
positive, F=1.785, and P=.11
Suand Yu NeCRX system Intervention: NS Signifi- — Signifi- Mean daily steps 6 weeks after the intervention:
[109], 2021 n=73; con- cant cant positive, P=.02, and magnitude not reported; mean
trol: n=73 daily steps 12 weeks after the intervention: positive,
P=.006, and magnitude not reported; self-efficacy:
positive, P=.005, and magnitude not reported;
MacNew headlth-related quality of life, positive,
P=.06, and magnitude not reported
Torri et al CRMP Intervention: — — — Signifi-  Self-reported physical activity: positive, P=.35, and
[114], 2018 n=26; con- cant magnitude not reported
trol: n=27
Van den CARE4STROKE Intervention: — Signifi- — — Self-efficacy: positive, P=.008, and magnitude not
Berg et a n=31; con- cant reported
[115], 2016 trol: n=32
Vloothuiset CARE4STROKEdig- Intervention: — — Signifi- — Patient anxiety: negative, P=.02, and magnitude
al [119], ital intervention n=32; con- cant not reported; caregiver depression: negative,
2019 trol: n=34 P=.003, and magnitude not reported
Vonk No- Personalized eHealth  Intervention:  Signifi- — — — Quality of life: positive, between-group mean total
ordegraaf et program after gyneco- n=110; con- cant score difference=30 (95% CI 4-57), and P=.02
a [120], logical surgery trol: n=105 (significant)
2014
Wang et a Stomahomecaremo- Intervention: — — Signifi- — Psychosocid adjustment (1-, 3-, and 6-month fol-
[122],2018 hileapp n=100; con- cant low-ups): positive, F=81.21, and P<.001
trol: n=103
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Study Name of DHI? Participants  Quality ~ Self- Mental  Physical Direction and magnitude of effect
of life care heath  activity
Werhahnet  cpyp™ Patients: — — — Signifi- Mean daily step count: positive, P<.001, and mag-
a [123], n=10 cant nitude not reported
2019

8DHI: digital health intervention.

BMiss ng data or not applicable.

°HF: heart failure.

dNS: nonsignificant.

ENA: not available.

fSF-12: 12-Item Short Form Health Survey.

9PATH: Personal Assistant for Tracking Health.
PLVD-36: left ventricular dysfunction questionnaire.

IHF-SMART: Heart Failure Self-M anagement And Readmission Prevention Technique.

ISF-36: 36-Item Short Form Health Survey.

KNeCR: nurse-led eHealth cardiac rehabilitation.
|CRMP: cardiac rehabilitation maintenance program.
MCPMP: cardio patient monitoring platform.

Patient, Caregiver, and Health CareProvider Barriers

Eight unique barriers were identified in the included studies:
(1) lack  of interest (13/97, 13%)
[28,34,56,63,64,70,76,89,95,106,107,118,124], (2) time
constraints (10/97, 10%) [44,54,56,76,78,79,96,106,109,115],
(3) technological issues (7/97, 7%) [41,54,62,79,88,96,111],
(4) usability issues (7/97, 7%) [42,62,71,76,96,107,117], (5)
language barrier (4/97, 4%) [28,66,89,96], (6) irrelevant content
of DHIs (3/97, 3%) [96,106,117], (7) lack of comfort (3/97,
3%) [78,115,117], and (8) lack of support and engagement (1/97,
1%) [106].

Patient, Caregiver, and Health Care Provider Enablers

Seven unique enablers were identified: (1) ability to use the
DHI  (17/97, 18%) [28,36,62,64,67,70,76,78,80,81,89,
96,99,101,111,116,117], (2) ease of use (11/97, 11%)
[49,55,57,58,68,76,85,101,105,111,121], (3) a&hility to
collaborate with patients (1/97, 1%) [44], (4) caregiver support
(1/97, 1%) [115], (5) confidence in the technology (1/97, 1%)
[51], (6) convenience of using the DHIs (1/97, 1%) [62], and
(7) participation in the development and implementation
processes (1/97, 1%) [45] (Multimedia Appendix 5
[10,28,31,33,34,36,38-42,44,45,49,51,54-59,61-68,70,71,75,
76,78-82,858-90983%6,969,101,106:107,100111,112115-118121,123124)).

Conflicting Themes

In total, 3 themeswere identified as both barriers and enablers.
Many studies (15/97, 15%) reported that patients or caregivers
were limited by their access to technology or the internet
(barrier) [28,36,51,54,56,61,63,70,75,90,99,103,107,111,118],
whereas other studies (28/97, 29%) reported that the patients
or caregivers had access to these resources (enabler)
[28,39,42,51,54,58,61,64,65,67,70,75,76,79-82,90,93,95,99,
101,105,109,112,116,118,121]. Similarly, a few studies (4/97,
4%) reported that participants had difficulty with understanding
the DHIs (barrier) [28,49,64,117], whereas other studies (19/97,
20%) reported that the DHIswere easy to understand (enabl er)
[31,33,34,38,49,55,57,58,68,76,80,81,85,87,93,101,105,111,121].
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Finally, a recurring theme that acted as both a barrier (11/97,
11%) [31,36,59,63,64,89,99,101,107,112,118] and an enabler
(17/97, 18%) [39,40,42,58,59,64,65,76,78,82,90,99,
101,109,116,118,123] was whether the participants had digital
literacy to use the DHIs.

Discussion

Summary

In this scoping review, we summarized the current evidence on
platform-based  patient-clinician  DHIs  specific  to
hospital-to-home care transitions and the reported barriers to
and enablers of the uptake and implementation of these
platform-based patient-clinician DHIs.

Mobile Apps Versus Web-Based Platforms

Most of the included studies used either a mobile app (59/97,
61%) or a combination of a mobile app and a web-based
platform (10/97, 10%). Apps are unique because they are
software programs that have been developed to run on amobile
device and are tailored to achieve a specific goal [125]. Thisis
interesting because many studies have used other digital health
tools, including e-charts[126], telehealth [127], and monitoring
devices[128]. Thistrend may illustrate the benefits of using a
mobile app over other types of digital health tools. This can
include convenience, such as portability; effective
communication; using a point of care for many different
purposes; and immediate up-to-date information, guidelines, or
medical literature [129]. Mobile apps have multiple uses in
health care and have demonstrated numerous benefits, such as
improved accuracy of patient documentation, improved
workflow patterns or efficiency, and increased productivity of
health care providers [129]. More specifically, the continuity
of care between the hospital and the home.

Effectiveness of Platform-Based DHIs

The included studies had a broad range of outcome measures,
and overall, these outcomes showed mixed results. The studies
on platform-based DHIsdid not show asignificant improvement
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in readmission rates (only 3/20, 15% showed significance),
emergency department visits (only 2/8, 25% showed
significance), or complication rates (only 1/8, 12% showed
significance). However, the studies reported promising results
for quality of life (8/14, 57% of the studies), self-care (4/8, 50%
of the studies), mental health (4/6, 67% of the studies), and
physical activity (5/8, 62% of the studies). Further research is
needed to better plan and evaluate the overall effectiveness of
these specific DHIs by clearly linking outcomes with specific
interventions.

Barriersto and Enablers of the Uptake and
I mplementation of Platform-Based DHIs

The most prominent barriers were lack of interest and time
constraints to use the DHIs, and the most prominent enablers
reported were the ability to use the DHIs and their ease of use.
This revedls the importance of simple, user-friendly DHIs as
the patient’s confidence in using them will determine how
engaged they are throughout the intervention. Another important
factor that plays arole in whether DHIs will be successful is
whether the patient has access to the proper technological
resources. This came up as a prominent barrier if they lacked
the appropriate resources or asan enabler if they possessed what
they needed. Thisrevealsan important factor when considering
the implementation of DHIs as the target popul ation must have
access to the correct resources to allow the intervention to take
place.

Strengths and Limitations

Our study had several strengths and limitations. We designed
anin-depth apriori protocol. The search strategy was devel oped
and peer reviewed by a research librarian with extensive
knowledge of scoping and systematic review methodologies.
This scoping review was uniquein that it specifically examined
platform-based patient-clinician DHIsand not all typesof DHIs.
This allowed us to examine interventions that implemented
elements that may promote more patient engagement, foster
better communication between patients and health care
providers, and integrate everything needed into one convenient
program. The wide variety of studies included in this review
led to awide range of outcomes. We focused on the outcomes
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of health care use, complications, and wellness during the
transition from hospital to home. Some other outcomes were
excluded as they were specific to the disease or procedure
performed. In addition, this review did not limit the inclusion
to one type of health condition. However, this allowed us to
examine DHIs across multiple areas of research and evaluate
barriers to and enablers of DHI implementation across health
conditions.

Weidentified asubstantial body of literature on platform-based
DHIs and their role in supporting patient care transitions from
hospital to home. Most studies (95/97, 98%) primarily focused
on patients' use of these DHIs. While patients are central to
health care delivery, it is equally important to evaluate the
effectiveness of platform-based DHIs from the health care
providers perspective. If these systems are not user-friendly
for providers, widespread adoption is unlikely. Therefore, a
deeper understanding of how providers interact with DHIs is
essential for their successful implementation.

The transition of patients from hospital to home is a critical
process that must be carried out safely and efficiently. However,
this processisinherently complex dueto factors such as unclear
provider roles, suboptimal communication, and the patient’s
ability to manage their own care [130]. When transitions are
not carried out effectively, patient care can be compromised,
leading to negative outcomes[131]. Platform-based DHIs offer
a promising solution to help streamline care during this
vulnerable period, potentially improving the quality and safety
of transitions. The findings of thiswork can inform future work
on DHIs and, more specifically, the “MyPath to Home” DHI
previously piloted for the population with hip fracture during
their transition from hospital to home[33].

Conclusions

Thereisalot of potential for using DHIs for care transitions;
however, the specific elements that will improve patient
outcomes need to be further explored. Specifically, further work
is needed to involve all key stakeholders in the design,
devel opment, and implementation of these DHIsand understand
their effectiveness to embed them in practice more broadly.
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