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Abstract

Background: Electronic discharge communication tools (EDCTSs) areincreasingly common in pediatric emergency departments
(EDs). Thesetools have been shown to improve patient-centered communication, support postdischarge care at home, and reduce
unnecessary return visitsto the ED.

Objective:  This study aimed to map and assess the evidence base for EDCTs used in pediatric EDs according to their
functionalities, intended purpose, implementation context features, and outcomes.

Methods: A systematic review was conducted following PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) procedures for identification, screening, and eligibility. A total of 7 databases (EBSCO, MEDLINE, CINAHL,
PsycINFO, EMBA SE Scopus, and Web of Science) were searched for studies published between 1989 and 2021. Studies evaluating
discharge communi cation—related outcomes using electronic tools (eg, text messages, videos, and kiosks) in pediatric EDs were
included. In al, 2 researchers independently assessed the eligibility. Extracted datarelated to study identification, methodol ogy,
settings and demographics, intervention features, outcome implementation features, and practice, policy, and research implications.
The Mixed Method Appraisal Tool was used to assess methodological quality. The synthesis of results involved structured
tabulation, vote counting, recoding into common metrics, inductive thematic analysis, descriptive statistics, and heat mapping.

Results: Intotal, 231 full-text articles and abstracts were screened for review inclusion with 49 reports (representing 55 unique
tools) included. In all, 70% (26/37) of the studies met at least three of five Mixed Method Appraisal Tool criteria. The most
common EDCTswere videos, text messages, kiosks, and phone calls. Thetime required to use the tools ranged from 120 seconds
to 80 minutes. The EDCTswere evaluated for numerous presenting conditions (eg, asthma, fracture, head injury, fever, and otitis
media) that required arange of at-home care needs after the ED visit. The most frequently measured outcomes were knowledge
acquisition, caregiver and patient beliefs and attitudes, and health service use. Unvalidated self-report measures were typically
used for measurement. Health care provider satisfaction or system-level impacts were infrequently measured in studies. The
directionality of primary outcomes pointed to positive effects for the primary measure (44/55, 80%) or no significant difference
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(10/55, 18%). Only one study reported negative findings, with anincreasein return visitsto the ED after receiving theintervention
compared with the control group.

Conclusions: This review is the first to map the broad literature of EDCTs used in pediatric EDs. The findings suggest a
promising evidence base, demonstrating that EDCTs have been successfully integrated across clinical contexts and deployed via
diverse technological modalities. Although caregiver and patient satisfaction with EDCTs is high, future research should use
robust trials using consistent measures of communication quality, clinician experience, cost-effectiveness, and health service use
to accumulate evidence regarding these outcomes.

Trial Registration: PROSPERO CRD42020157500; https://mww.crd.york.ac.uk/prospero/display_record.php?Recordl D=157500

(JMIR Pediatr Parent 2022;5(2):€36878) doi: 10.2196/36878
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Introduction

Communication Isthe Cornerstone of Care

Pediatric patients account for a significant proportion of al
emergency department (ED) visits (30% in Canada, 31.2% in
Korea, and 20.5% in the United States) worldwide [1-3].
Previous studies and reports have reported that 58% [4] to 87%
[5] of al pediatric patients visited the ED with nonurgent
conditions, meaning that most are discharged home, where
parents are expected to manage care. Asaresult, thediscussions
that ED staff have with patients and caregivers during the
discharge process regarding what care is required after the ED
visit is a significant component of safe practice and quality
patient care [6].

Discharge communication among providers, parents, and
patients occurs at multiple points during an ED visit, and sharing
information related to diagnosis, prognosis, treatment plans,
and anticipated course of illness is critical for successful
discharge to home [7]. Poor compliance and lack of
comprehension of dischargeinstructions have significant clinical
implications, including unfinished treatment, poor pain
management, and possible progression of illness [8]. Deficits
in the understanding of discharge instructions are widely
documented, ranging from 24% of discharged patients with
poor understanding of their follow-up plan [9] to patients
correctly identifying only 59% of instructions [10]. A review
of 48 pediatric ED studies determined that one-third to almost
half of the parentswho had visited the ED with their child made
medi cation dosing errors during post-ED home care[11]. Within
the complex, fast-paced, highly stressful, and highly distracting
ED environment, discharge communication can take place in
aslittleas 76 seconds[12]. Asaresult, interventionsto improve
communication must balance reliability with flexibility across
awide range of clinical presentations.

Using Technology to I mprove Discharge
Communication and Outcomes

The use of information and communi cation technologies (ICTs)
in pediatric health care ingtitutions is increasing, as are the

multiple ways in which different technologies are deployed.
Examples include computer kiosks, mobile apps, interactive
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television and whiteboards, electronic health records, videos,
websites, and automated email [13,14]. Technologies create
new opportunitiesfor communication and dynamic updatesfor
patient care; however, at the same time, they can also introduce
potentia interruptions or changes in clinical workflow [15].
Greater emphasis on the interplay between the social (people,
values, and norms), technical (tools, hardware, equipment, and
processes), and behavioral (routines, roles, and tasks) aspects
of ICT implementation in discharge communication could help
address some of these barriers[16].

To improve the experience of care during and after an ED visit,
there is a great need to better leverage the strengths of
technologies to support efficient discharge processes,
particularly for nonurgent visits. However, few guidelines exist
to support health care institutions in decision-making and
implementation planning for such technologies. Research on
the use of ICT to support care transitions is predicted to grow
rapidly as patients and clients increasingly demonstrate
preferences for the use of these technologiesin their care [17].
Hedlth care providers also recommend better and more
appropriate use of ICT to support families in self-managing
careat home[18]. Despite the communication challengesfaced
by families during this transition point, strain on existing ED
resources and the lack of standards and implementation
guidelinesremain significant barriersto the widespread adoption
of electronic discharge communication tools (EDCTS) in
pediatric emergency contexts. Systematic reviews of traditional
pediatric discharge communication practices [19,20] and
computer technology have enabled discharge communication
outside the ED [21]; however, to our knowledge, there has not
been acomprehensive review of how EDCTs are being used to
support and guide pediatric emergency discharge
communication.

Objectives and Research Questions

This systematic review of academic literature was undertaken
toidentify, appraise, and describethe use of EDCTsin pediatric
emergency contexts. Our goal isto advance the knowledge base
for researchers, technology designers, and decision makers to
anticipate theimpact of their communication toolsontheclinical
workflow and the optimal ways to measure impact (Textbox
1).
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Guiding questions

«  What electronic discharge communication tools (EDCTS) have been evaluated in pediatric emergency departments and published following peer

review?

«  What are the features and technical components of these EDCTs?

«  What outcome measures are being examined in the EDCT literature?
«  What isthe methodological quality of the studies conducted on EDCTs?
o  What are the implementation context features where EDCTs have been tested?

«  What arethe priority research, practice, and policy actions advocated by the authors of research in this domain?

Methods

Approach

The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) [22] guidelines were followed,
and the review was registered with PROSPERO
CRD42020157500.

Data Sources and Search Strategy

A comprehensive search strategy using the Population
Intervention Comparator Outcome framework [23] was
codeveloped with an experienced information technician. The
search terms were intentionally broad to capture the range of
EDCTs. Namely, terms included technology (eg, electronic
documents or web-forms, mobile device apps, patient portals,
notification systems, text messages or SMS notifications,
interactive online decision trees, automated email, and
video-based programs) used to prompt communication between
caregivers/patientsand ED staff about the ED visit, and structure
the exchange of information, or promote compliance, education,
and information sharing about what care should be given after
the ED visit is over. A total of 7 databases of
publisher-controlled and gray literature were searched: EBSCO,
MEDLINE, CINAHL, PsycINFO, EMBASE, Scopus, and Web

Textbox 2. Inclusion and exclusion criteria.

of Science. Theoriginal search was conducted in June 2019 and
was updated in August 2021 to capture current evidence.
Records from 1989 onward were included. Multimedia
Appendix 1 presents the sample search strategy. The reference
lists of systematic reviewswere also hand searched for primary
studies.

Eligibility Criteria

We used a broad definition of EDCTs, including tools that
prompt communication between caregivers and patients and
ED saff about the ED visit and structure the exchange of
information and promote compliance, education, and
information sharing about what care should be given after the
ED visit is over. We did not limit the search to a particular
technology modality; therefore, tools including web-based
documents or web-forms, mobile device apps, patient portals,
notification systems, text messages or SMS notifications,
interactive web-based decision trees, automated email, and video
weredigiblefor inclusion. Astelephone-based services are part
of Hedth Canada's definition of eHealth, we included
phone-based services under the broad umbrella of electronic
tools.

Specific inclusion and exclusion criteria are presented in
Textbox 2.

Inclusion criteria

o Studies conducted in pediatric ED

for analysis

« Publicly availablein English

Exclusion criteria

seatbelt safety)

«  Electronic discharge communication tools (EDCTs) designed for use during or after an emergency department (ED) visit

«  Studies or abstracts that reported outcome data on at least one communication process or communication outcome targeted by the EDCT

«  Studiesconducted in mixed EDs (adult and pediatric) aslong asthe EDCT was eval uated in a pediatric popul ation, and outcomes were disaggregated

«  Educational intervention given to the patient or caregiver while in the ED but not directly associated with the patient’s illness presentation (ie,

« Toolsonly targeting health care provider to health care provider communication

«  Reviews, meta-analyses, research protocols, editorials, and case-studies

https://pediatrics.,jmir.org/2022/2/e36878
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Screening

Eligibility screening was performed using Covidence software
[24]. All titles and abstracts were independently reviewed by 2
reviewers. Discrepancies regarding which studies to includein
full-text reviews were resolved by discussion. A total of 2
reviewers independently assessed the full texts for inclusion.
Discrepant classifications were resolved through discussion.

Data Abstraction and Analysis

The team co-designed and piloted a structured data extraction
table with the 4 studies included in the review. The form
included sections on (1) study identification (eg, type of
publication, year, and author); (2) methods (eg, study design
and sample size); (3) delivery settings and demographics (eg,
ED features, age, setting characteristics, and computer
proficiency); (4) intervention design (eg, design framework,
frequency and duration of interaction, tailoring, bidirectional
functionality, content, tool, and primary technology modality);
(5) outcomes (eg, category of outcome measure, follow-up
schedule, and covariates); (6) implementation (eg, who
administered the tool, training requirements, interoperability,
and cost); and (7) practice, policy, and research implications
extracted verbatim from the Discussion and Conclusions
sections.

As abroad range of study designs was anticipated, the Mixed
Method Appraisal Tool (MMAT) version 2018 [25] was used
for methodological quality appraisal. The MMAT isa?21-item
checklist with 5 research designs. Each research design category
has 5 quality criteria that are appraised as yes (criterion met)
and no (criterion not met or cannot tell [unableto tell from text
if the criterion was met or not]). Assigning studies an overall
numerical score based on the ratings of each criterion is
discouraged, because a single number cannot provide insight
into which aspects of the study methodology are problematic
[26]. Instead, we classified studies as having lower

https://pediatrics.,jmir.org/2022/2/e36878
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methodological quality when they met <60% of the MMAT
criteriaand higher quality when they met >60% of the criteria
This is consistent with the approaches outlined by the MMAT
authors [26].

A reviewer independently conducted data extraction and MMAT
scoring for al full-text articles. Asaquality assurance measure
and to ensure the accuracy of extraction, a second reviewer
independently extracted data from a randomly selected subset
of 30% of full texts. The resultswere compared, disagreements
wereresolved by discussion, and additional instructions for the
coder were updated.

Following standard practices for systematic reviews—included
[27] studies were synthesized using several approaches: (1)
structured tabulation to explore patternsin the raw data, (2) vote
counting of raw data (eg, reporting on the frequency of different
study features), (3) constructing a common rubric to transform
qualitative data (eg, lengthy descriptions of the technology
features) into asimplified quantitative form (eg, assigning tools
to a modality category), (4) descriptive statistics (eg, range,
mean, or median) to summarize quantitative data, (5) inductive
thematic analysis (eg, hierarchical coding of verbatim policy,
practice, and research implications), and (6) visual depiction of
summary data.

Results

Overview

Duplicates were excluded, and 17,827 potential reports were
returned. Hand searching of the reference lists of 15 related
systematic reviews produced no additional eligible full-text
reports. A total of 231 reports were read in full, with 182
(78.8%) excluded, leaving 49 (21.2%) reports detailing findings
for 55 unique EDCTs. A flowchart of the processis shown in
Figure 1.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram for the systematic review detailing the

database searches, the number of abstracts screened, and the full texts retrieved. ED: emergency department.

—

Identification
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Screening ]

]

Included

Records imported for screening
(n=21,629)

Duplicate records removed
(n = 3802)

Records screened

(n = 17,827)

Records excluded
(n =17,596)

Reports assessed for eligibility
(n=231)

Reports excluded
Reasons:

« Wrong intervention (eg, no technology involved) (n = 95)
Wrong setting (eg, not in an ED) (n = 67)

Not in English (n = 4)

Duplication of results from another paper/abstract (n = 8)
No outcome data (n = 8)

Included reports
(n=49)

[

Study Char acteristics

The studies were conducted in 8 countries between 1989 and
2021 (Table 1). Theintervention group sample sizeranged from
3t0 4091 participants or events (median 95). In all, 62% (34/55)
of the studies were conducted in the United States and 20%
(11/55) in Canada, with the remainder (10/55, 18%) conducted
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in Australia, China, the Netherlands, South Korea, and the
United Kingdom. A study did not report the country of origin.
Interventions were evaluated using randomized controlled trial
designs in 58% (32/55) of the cases, nonrandomized trials and
cohort designs in 22% (12/55), quantitative descriptive studies
in 20% (10/55), and mixed methods at an instance 2% (1/55).
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Kiosk
Fineet United Otitismedia, 1072 Mixed Empower pa- Produced sum-  During Par- Dur-  NRC 10 min-
a, 2009 States  urinary tract tientstoelectroni- mary formsfor entLink use, doc- ing utes
[28] infection, head caly providehis- parent-provided umentation of
trauma, and torical aspectsof historical data, painsignificantly
asthma achild’sillness  suggestions improved (28%
and adheretoevi- about how to incomplete [con-
dence-based care communicate  trol] vs 15% [in-
proactively with  tervention];
staff, summary  P=.003)
of the child’s
symptoms,
medications,
and allergies
and listed atai-
lored action
plan
Joshi et United Asthma 99 Pedi-  Teach children General educa- Tool waseffec-  Dur-  NR NR
a, 2009 States aric  aboutasthmaand tion tiveinimproving ing
[29] its management the asthma
knowledge of
young patients
and those having
lower baseline
knowledge
Kearns United Asthma 4191 Mixed Todeterminethe Measuredpa-  Cumulativeuse  Dur-  Once NR
etd, States impact of anelec- tients' severity ~ was associated ing
2021 tronicinterven-  level andprovid-  with significantly
[30] tiononasthma  ed most appro-  reduced odds of
care quality prigtecarepath- hospital admis-
way basedon  sion
Severity score
and provided
prompts for
medication
Kwok-  United Asthma 31 Pedi-  To (1) capture Generd educa- Long-termcon- Dur-  Once 7 minutes
etd, States aric  fromcaregivers  tion troller medica- ing
2018 the critical infor- tions prescribing
[31] mation necessary and screening
to categorize the provision for 19
child's asthma of 31 (61%) and
severity, (2) deliv- 17 of 31 (55%)
er asthma educa- patients, respec-
tion to families, tively
and (3) generate
guideline-based
chronic asthma
management
plansfor the
caregivers and
ED physicians
Morri-  United Asthma 3084 Mixed Toincreasethe  Genera educa- Increaseinnum- Dur- NR NR
son et States number of fami- tion(signsand  ber of familiesre- ing
al, 2021 liesreceiving symptoms) ceiving education
[32] asthmaeducation and trending de-
and impact on creasein ED vis-
workflow its
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tions for proac-
tivecommunica
tion, and atai-
lored list of sug-
gestions for the
provider to re-
view.

Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Morten- Canada Mind-brainin- 38 Pedi-  Toreduce Servicerecom-  No significant After NR NR
son et jury atric  parental reports  mendations difference be-
a, 2016 of postconcussion  linked to e- tween the groups
[33] symptoms and mental health  at 3 months after
caregiver anxiety carebasedon  injury inpostcon-
and stress needs. There-  cussion symp-
sources were toms and family
customized by  stress
patient age, sex,
language, and
region.
Polihro- Canada Mental health 500 Pedi-  Patient’s per- Unclear No significant Dur-  Once NR
nisetal, aric  ceived feasihility differencesin ing
2016 of using web- HEADS-ED
[34] based screening scores were
tool to tailor dis- found between
chargerecommen- participantsin
dations; newly phases 1 and 2
developed web-
based HEADS-
EDY screeni ng
tool inthe ED
Porteret United Asthma 65 Pedi- Designed apa Summarizes Thetool successs After NR 12 min-
al, 2004 States atric  tient-centered in- parent-provided fully links utes
[35] terfacetoadlow  historical data, patent’sdatato
parents of chil-  likely ED-based guideline recom-
dren with asthma actionsandsug- mendations and
to be active gestionsfor the identifies data
providers of parenton proac-  critical to health
knowledgeand  tivecommunica= improvements
promoters of tion with ED
quality of carein providers. Cre-
theED andim-  atesaprovider-
prove quality of  centric form
care summarizing
symptoms,
medications,
and allergies of
the child and
listing atailored
plan for evalua-
tion and treat-
ment on asin-
gle diagnostic
category.
Porteret United Headtrauma; 654 Pedi- Todetermineim- Parententersin- No significant Dur- Once NR
a, 2008 States  dysuria ear aric  pact of interven- formationandis difference be- ing
[36] pain; respirato- tion on error rate  given atailored tweenthoseusing
ry symptoms of orderingand  summary form  thetool and the
and history of prescribingmedi- withall relevant  control group
asthma; fever cation history, sugges-
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Sinhaet United Nonspecific 200 Pedi- Todetermineif a Triage ques- Themean (SD) Dur-  Once 2 minutes
a, 2014 States atric  triagekiosk was  tions supple- timeto enter ing
[37] more efficient mented by au-  medical history
than standard dio promptsin  data by the kiosk
nurse-initiated the patient’s group wassignifi-
triage and to language of cantly shorter
compare accura-  choice. than the standard
cy of medical his- nurse triage
tory and patient group (94.38, SD
satisfaction 38.61vs126.72,
SD 62.61 sec-
onds; P=.001)
Porteret United Nonspecific 131 Pedi- Todeterminethe Parentsreport  No significant After  Once NR
al, 2006 States atric  effect of Par- symptoms, differencesin
[38] entLink parent medications, partnership prob-
satisfaction with  and unmet lems(ie, provider
care experience  needs. and caregiver
related to commu- communication)
nication with
providersand
adoption of
guideline-en-
dorsed process of
care
Video
Bakeret United Fever 140 Pedi-  Improveknowl-  Methods for Thefevervideo Dur-  Once 11 min-
al, 2009 States aric  edgeand ability  takingatemper- had asignificant ing utes
[39] to home-manage ature, outlines  improvement in
fever andreduce indicationsfor  several measures
medically unnec- contacting a relating to knowl-
essary return ED  physician, re-  edge and atti-
visitsfor febrile  futescommon  tudesabout child-
episodes parenta miscon-  hood fever
ceptions about
fever, andidenti-
fies methods to
comfort a
febrile child.
Belise Canada Otitismedia 77 Mixed Todetermineif Instructionson Mediansymptom Dur- NR NR
etal, video discharge  management of ~ severity scorein  ing
2019 instructionswere painandfever  thevideo group
[40] associated with was significantly
improved symp- lower than the
tomatology, func- paper group, even
tional outcome, after adjusting for
and knowledge preintervention
compared with a AOM-SOS and
paper handout medication (anal-
gesicsand antibi-
otics) given by
caregivers 8 (7-
13) vs 10 (7-13),
respectively,
P=.004
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Bloch United Fever 107 Pedi- Improvecaregiv- General educa= Thegroupreceiv- Dur-  NR 3 minutes
and States atric  er'scomprehen-  tion (eg, symp- ingvideoinstruc- ing
Bloch, sion of their tomsand treat-  tions scored sig-
2013 child’'smedical  ment options)  nificantly higher
[41] condition, treat- inthe ED immedi-
ment, and follow- ately following
up and improve intervention (12.2
caregiver satisfac- vs89)and2to5
tion days after dis-
charge (11.1vs
7.8)
Bloch  United Vomitingor 68 Pedi- Improvecaregiv- General educa- Intervention Dur- NR 3 minutes
and States  diarrhea aric  er'scomprehen-  tion (eg, symp- groupscoredsig- ing
Bloch, sion of their tomsand treat-  nificantly higher
2013 child’'s medical ment options)  on knowledge
[41] condition, treat- (12.2vs8.9) and
ment, and follow- 2to 5 days after
up and improve discharge (11.1
caregiver sdtisfac- vs7.8)
tion
Bloch United Asthma 41 Pedi- Improvecaregiv- Genera educa- Intervention Dur- NR 3 minutes
and States atric  er'scomprehen-  tion (eg, symp-  group video ing
Bloch, sion of their tomsand treat-  scored significant-
2013 child’'s medical ment options) |y higher on
[41] condition, treat- knowledge (12.2
ment, and follow- vs8.9)and2to5
up and improve days after dis-
caregiver satisfac- charge (11.1vs
tion 7.8). At follow-
up, 29% of the
written and 42%
of the video
groupsrated their
dischargeinstruc-
tionsasbeing ex-
tremely helpful. |
Boy- United Asthma 590 Mixed Teachandrein- Coverssigns Number of pa- Dur- NR 6 minutes
chuk et  States forcebasic self-  and symptoms  tients possessing ing
al, 2006 management con-  of asthma, awritten asthma
[42] cepts pathophysiolo-  action planin-
gy, treatment creased from 48
(includingmedi- to 322
cations), how to
use the asthma
action plan, and
demonstration
of equipment
use.
Golden- Canada Fracture 117 Pedi-  To determine Recognitionof Theeducational After NR Unlimit-
Plotnik atric  whetheraneduca pain, over-the-  video changein ed for
etd, tional videowas counter anal- knowledge 120 hours
2018 superior to stan-  gesic dosing (delta)=2.3 (95%
[43] dard carefor pain andindications, Cl 1.3-3.3);
management risksand safety  P<.001
in children, and
signsand symp-
toms of pain
and misconcep-
tions about
treating painin
children
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Hoek et Nether- Nonspecific 174 Mixed Determine Link to web- Significantdiffer- After  Unlimit- NR
al, 2020 lands whether written  based video encein written ed
[44] andvideoinstruc- withinforma-  over oral but
tionsimprovere- tion on anal- video was only
call on how to gesicsdosing  viewed by 5% of
use analgesics and scheduling  participants
aimed to refute
prejudice about
use
Ismail United  Fever; head 31 NR Improve caregiv-  Information Theintervention Dur-  Once 6 minutes
etd, States  injury er'scomprehen-  aboutdiagnosis, group hadasig- ing
2016 sion of their treatment, dis-  nificantly higher
[45] child’'sdiagnosis, ease process, percentage of
treatment, and and discharge  correct answers
follow-up care instruction. on postinterven-
tion tests (median
99.89) than the
control (median
75.73) P<.001
Jové- Spain Gastroenteritis 69 Mixed Toevaluateif the General educa- Greaterimprove- Dur-  Once 2 minutes
Blanco video improved  tion (eg, etiolo- mentinknowl-  ing
etd, comprehension; gy, treatment,  edgeamonginter-
2021 patientsweresat- signsandsymp-  vention group
[46] isfied and de- toms, efter-care,
creased return and reasons to
visits reconsult)
Jung et South Head injury 95 Pedi-  Improvedis- Genera educa- Videoexplana=  Dur-  Once NR
al, 2011 Korea atric  chargeingtruction tion tion to parents ing
[47] comprehension with children
with minor head
traumain the pe-
diatric EDs can
increasethe satis-
faction compared
with previous pa-
per-using instruc-
tion method
Ladde United Asthma 29 Pedi-  To determine Generd infor-  Admit rate for Dur- NR NR
etd, States aric  whetheraneduca mation visitwas24.1% ing
2013 tional video com- (26.7% video vs
[48] pared with stan- 21.4% paper),
dard reading ma- P=.74
terialswould bet-
ter educate pedi-
atric asthma pa-
tient’s primary
caregiversand if
thiswould affect
30-day ED revis-
its
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Lawee United Nonspecific 587 Pedi- Todecreasethe  Reminder to Of al returnvis- After  Daily NR
etd, States atric  number of medi- takemedication itstothepediatric dis-
2009 cally unnecessary ED within 72 charge
[49] return visits to hours of dis-
the pediatric ED charge, 13% were
deemed unneces-
sary for patients
receiving hand-
written instruc-
tions compared
with 15% for pa-
tients receiving
computer-genera-
ed instructions
(P=.50)
Lionet United Nonspecific 142 Mixed To determinethe Unclear Thosein the Dur- NR NR
a, 2015 States effect of videoin- videoarmwere  ing
[50] terpretation on more likely to
comprehension, name the child's
parent-reported diagnosiscorrect-
quality of commu- ly than thosein
nication, and fre- thetelephonearm
guency of use of (85/114, 74.6%
professional vs 52/87 59.8%;
transdlators P=.03) and less
likely to report
frequent lapsesin
interpreter use
(2/117, 1.7% vs
7191, 7.7%;
P=.04)
Macy et United Asthma 53 Pedi- Toincreaseasth- Unclear Improvementin  Dur-  Once 20 min-
a, 2011 States aric  maknowledge, asthma know!- ing utes
[51] parental sense of edgeat follow-up
asthma control, was redlized for
parental report of low-literacy par-
asthma symp- entsregardless of
toms, and de- thetype of educa
crease health care tional interven-
use tion (P<.001)
Mianet United Oncology 32 Mixed Todecreasethe Discussionand Educationof the Dur-  Once 8 minutes
a, 2016 King- timetorecognize recommenda-  patient’scaregiv- ing
[52] dom fever-neutropenia tionfor symp-  er improved their
toreduceedvis- tom manage- understanding by
its ment and activi-  84% and signifi-
ty participation. cantly decreased
Familiesprovid- their timefor
edwithaddition-  symptom recogni-
a weblinksand tion and ED pre-
education sentation
Stevens United Pain 59 Pedi- Toevauatethe  Genera educa- Significantly Dur- NR NR
etal, States atric  effectivenessof a tion more parentspro- ing
2012 6-minuteinstruc- vided at |east one
[53] tional video for doseof painmed-
parents that tar- ication to their
gets common children after
misconceptions watching the edu-
about home pain cational video:
management 96% vs 80% (dif-
ference 16%,

95% Cl 7.8%-
31.3%)
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Woodet United Gastroenteri- 41 Pedi- Todetermineif  Thevideosde- Both groups Dur-  Once 3to5
a, 2017 States  tis; bronchioli- aric  theintervention  scribed symp-  showedimprove- ing minutes
[54] tis; fever improved knowl- tomsassociated ment but video
edge about diag- withthediagno- group had statisti-
nosis, treatment,  sis, treatment of  cally more recall
illnessduration,  the symptoms
and whento seek  expectedillness
further medical  duration, and
care when to seek
further medical
care.
Woodet United Fever; gas- 75 Pedi- Todetermineif  Informationon Video group Dur-  Once 5 minutes
al, 2020 States  troenteritis; aric  adding avideo child'sdiagno- achieved signifi- ing
[55] bronchiolitis component to Sis, treatment cantly higher
standard careim- illnessduration, scoreson the
proved knowl- and when to posttest survey
edge acquisition  seek further than the standard
care caregroup, partic-
ularly regarding
treatment and
when to seek fur-
ther medical care
Zorcet United Asthma 217 Pedi- Todetermineif  General educa- Interventionpar- Dur-  Once 12 min-
al, 2009 States atric  theintervention  tiononWhat is ticipants were ing utes
[56] would address asthma? How  morelikely to en-
beliefsand barri- can asthmabe  dorse beliefs
ersto follow-up  controlled? about the benefits
asthma care What are the of follow-up than
among inner-city  benefits of con- controls
families trolling asthma?
Phone
Bucaro United Nonspecific 630 Pedi- Increase parental General educa- Inall, 93% of After  Once NR
and States aric  understanding of tion (eg, symp-  parents found
Black, ED dischargein- tomsand treat- that after thefol-
2014 structionsso that ment options)  low-up call, they
[57] parents can suc- had an improved
cessfully and understanding of
safely manage their child'sill-
their child's care ness or injury
at home
Chande United Pneumonig; 133 Pedi- Improve parental Remindersto No significant After  Once NR
and Ex- States  croup, asthma; atric  compliance with  fill their pre- difference be-
um, bronchialitis; primary carefol- scriptions, to tween groups on
1994 vomiting; low-up call regular frequency of fill-
[58] fever physicians, and ing prescriptions
to follow any
other instruc-
tionsdocument-
ed on the dis-
charge sheet
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Gold- Canada Nonspecific 171 Pedi- To examine Information The outcome After Upto NR
man et atric  whether afollow- about the messure was 10 trials
a, 2014 up telephonecall child’'smedical foundto bein indiffer-
[59] by anon-health  condition after  contrary to our ence
care provider dischargeand  hypothesis. We hours
from the ED community fol- found return vis-
within24 hours  low-upandre- itstotheED in
after achild’s spondingtopar- 24 (14%) of the
dischargecanre- ents questions childrenin the
duce the rate of study group com-
returning to the pared with only
ED within 72 14 (7%) inthe
hours control group
(P<.03)
Joneset United Otitismedia 14 Pedi-  To evaluate 2 Health Belief Participantswho Dur-  Once NR
al, 1989 States atric  clinical nursing  Model phone  receivedtheinter- ing
[60] interventionsde-  intervention vention were
signedtoincrease much morelikely
compliance with than control par-
follow-up care ticipants to com-
referrals for pa- ply with afollow-
tients up referral ap-
pointment
Joneset United Otitismedia 12 NR To evaluate 2 Hesdlth Belief Participantswho After  Once NR
a, 1989 States clinical nursing  Model phone received theinter-
[60] interventionde-  intervention vention were
signed toincrease much morelikely
compliance with than control par-
follow-up care ticipants to com-
referralsfor pa ply with afollow-
tients up referral ap-
pointment
Khanet Aus Asthma 136 Pedi- Toimproveasth- Asthmaseverity Intervention After  Once NR
a, 2004 traia aric  mamanagement information. group children
[61] and control Educational weresignificantly
topicson self-  more likely than
management.  controlsto pos-
Collectedinfor- sess(87.5% vs
mation about 72.3%; P=.002) a
barriersto opti-  written action
mal care and plan
engaged ED
staff in select-
ing recommend-
ed preventive
medications
with an option
to print
Wonget China  Fever, respirac 395 Pedi- Todetermineif  Assessmentof  Significantly dif- After Twice NR
al, 2004 tory, or gas- atric  ED nursefollow- symptomsand ferent between
[62] trointestinal up (via phone decision on intervention and
condition cal) helped to management control groupson
change hedlth options. improvement of
outcome and the condition and
health care use ED visit within
30 days
Web-based
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Bab- United  Mild traumat- 13 Pedi- Promoteconcuss Symptomand  Significantim-  After  Unlimit- NR
cock et States  icbraininjury atric  sionrecovery for  activity monitor-  provement in ed
a, 2017 adolescents ing to promote  symptoms over
[63] through educa  self-manage- the 4-week pro-
tionand training ment. Education-  gram (adolescent:
inself-manage- @ modulesthat  P<.001; parent
ment and effec-  provided antici- P=.004)
tive coping patory guidance
and techniques
to effectively
manage these
consequences
using cognitive
reframing, relax-
ation training,
and problem
solving.
Gold- Canada Nonspecific 303 Pedi-  To determine Accesstothe 186 (61%) par-  After NR NR
man et aric  whether theinter- participant’s ents accessed the
al, 2005 net could beused cultureresults  internet-system
[64] toreportinforma- usingaunique  after mean 94
tion on bacterial  ID and pass- hours (range 1
culturestakenin  word minute-611
the pediatric ED hours) after post-
and whether par- ing
ents would use
thetool to gain
access to person-
alized culturere-
sults
Hatet Canada Fever 7 Pedi- Todetermineif = Computer-auto- Meanpretestto Dur- NR NR
al, 2019 atric  web-basedinter- mated feedback immediate ing
[65] ventionsimprove regarding child- posttest gain
recognitionand  hood fever score of 3.5 (SD
management of 4.1); P<.001
fever at home,
leading to de-
creased parenta
anxiety and possi-
bly fewer unnec-
essary ED visits
by measuring
knowledge acqui-
Stionand satisfac-
tion
Computer-based
Algudah, Aus- Fever 95 Mixed Evaluatetheim- Pharmacologi- No statistically  Dur-  NR NR
2014 traia pact of ahealth  ca andnonphar-  significant differ- ing
[66] literacy—modified macological ence
fever education  fever manage-
program on par- ment practices,
entsor carers the correct way
fever knowledge, to measurea
anticipated fever  child’s body
management temperature,
practices,and ED and general
or primary care  knowledge
presentations about fever
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Alqudah, Aus- Fever 3 Mixed Evauatetheim- Pharmacologi- No statisticaly  Dur-  NR NR
2014 tralia pact of aheath  ca andnonphar- significant differ- ing
[66] literacy—modified macological ence
fever education  fever manage-
program on par-  ment practices,
entsor carers the correct way
fever knowledge, to measurea
anticipated fever  child’s body
management temperature,
practices,and ED and general
or primary care  knowledge
presentations about fever
Fernan- United Asthma 27 Pedi- Improveeffective- General educa- Factorsmotivat- After  As NR
dezet  States atric nessandreten-  tion ing participation many
a, 2011 tion of asthma included the need times as
[67] education for tobeinthe ED, they
children parental involve- liked
ment in the pro-
cess, and effec-
tive use of tech-
nology. Barriers
identified were
fatigue of child,
unavailability of
parent, and ED
visit during un-
covered educator
hours
Golden- Canada Fracture 111 Pedi-  To determine General educa Theweb-based  After NR Unlimit-
Plotnik atric  whether aweb-  tion module group ed for
etd, based module showed changein 120 hours
2018 was superior to knowledge
[43] standard care for (delta)=1.6 (95%
pain management Cl 0.5-2.6);
at home P=.002
Hartet Canada Fever 79 Pedi- Todetermineif =~ Computer-auto- Meanpretestto  Dur-  NR NR
a, 2019 aric  web-basedinter- mated feedback immediate ing
[65] ventionsimprove regarding child- posttest gain
recognitionand  hood fever scoreof 3.5(4.2);
management of  (noninteractive) P<.001
fever at home,
leading to de-
creased parental
anxiety and possi-
bly fewer unnec-
essary ED visits
Text messageor SM'S
Sockrid-  United  Asthma 263 NR Todetermineif  Theinterven-  Theconfidence Dur-  Once NR
ereta, States theintervention  tionincludes level to prevent  ing
2006 group would universal and asthma episodes
[68] have greater con- tailored content, and keep them
fidencetoman-  andtheeduca= from getting
age asthma, bet-  tor hastheflexi- worsewassignifi-
ter primary care  bility tonavi-  cantly higher in
follow-up, and gatethe content  the intervention
fewer return ED  based onthein- group at 14 days
visits dividua child  after intervention
or family’s
needsand ques-
tions
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Boydet United Fracture 25 NR To investigate Remindersto Themeannum-  After Twice NR
a, 2013 King- whether text mes-  improve pain ber of analgesia
[69] dom sagereminders  management doses adminis-
improve pain tered to the text
management in message group
children after dis- was7.6vs4.9in
charge from the the control group,
ED P<.05
Leeet United Asthma 7 Mixed Todemonstrate  Genera dis- Resultsdidnot ~ After  Multi-  NR
a, 2011 States that text message chargeinforma- demonstrate a ple
[70] medication re- tion significant differ-
minders will im- ence of means
prove medication (paired 2-tailed t
adherence test) between pre-
and post—text
messaging re-
minders
Mabon United Nonspecific 2440 Pedi-  Encouraging pri- Reminder Text messaging  After  Multi-  NR
etd, States aric  mary carefollow- isafeasible and ple
2013 up at an adoles- effective tool for
[71] cent health center increasing outpa-
for adolescents tient follow-up
who sought care after an ED visit
at an ED at aprimary care
facility, potential-
ly relieving an
additional burden
on the ED and
promoting health
careinthetransi-
tion to adult
medicine
Sinero, United  Nonspecific 61 Pedi- To evaluate Reminder to Therewasnosig- After  Once NR
2012 States atric  whether atext follow-up with  nificant differ-
[72] message re- their primary enceinfollow-up
minder to the care physician  in the standard
caregivers after treatment group
discharge from 19/62 (31%) vs
the pediatric ED the text message
improved compli- intervention
ance with recom- group 16/61
mended primary (26%); P=.69
care follow-up
Wolff et United Pelvicinflam- 47 Mixed Totesttheeffect Personalizedre- Petientsreceiving After 4times NR
a, 2016 States  matory dis- of text message  mindersto text message re-
[73] ease reminders on scheduleandat- minders were
adolescent pa- tend afollow-  morelikely to
tients adherence up appointment. follow up com-
to the recom- pared with the
mended post-ED standard group
follow-up care (relativerisk=2.9,
95% Cl 1.4-5.7)
Game-based
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Moduleand Country Condition Sample gpb Purpose Focus Mainoutcomes  Tim-  Feguen- Duration
author and size, N2 ing cy
year
Taylor Canada Nonspecific 533 Pedi- Todeterminelev- Patientsand Intervention par- Dur-  Once NR
etd, atric e of patient satis-  parents view ticipants showed ing
2015 factionandim-  videosselected significant im-
[74] provement in by the triage provementsin
pain management nurseinre- pain control and
and treatment sponseto per-  both patient and
whileintheED  ceived patient  parent satisfac-
need. The tion
videos reframe
and demystify
injury and ill-
ness, inform
about medical
procedures and
processes, and
introduceimpor-
tant coping
skills. Permits
individua mes-
saging to both
parents and pa-
tientsviaiPads.
M obile app
Fa- NR Asthma 98 NR Effect of re- Remindersfor ~ Reported im- After  NR NR
rooqui mindersonhedth medicationand provement in
etal, care use electronictreat- asthmamanage-
2017 ment plan ment was greater
[75] in AsthmaCare
participants (79%
Vs 62%; P=.06),
aong with
greater daily use
of treatment
plans (29% vs.
11%; P=.01)
Photo documentation
Lundetal, Canada Skinin- 244 Pediatric  To determine Educational mes- Nodiffer- During NR NR
2013 [76] fection whether photo sages on basic encesin
documentation facts about asth-  the rate for
improvesthedu- ma, rolesof medi- completion
ration of outpa-  cations, and pa=  and thera-
tient treatment tient skills. peutic fail-
ure were
observed
(7% vs
68% and
<1% for
both, re-
spectively)

#The sample size of only the group exposed to the intervention.
beD: emergency department.
°NR: not reported.

YHEADS-ED: Home, Education, Activities, Drugs, Suicidality, Emotions, and Discharge.

MMAT appraisal was conducted on 37 studies (abstracts for
which no full text was available were excluded). Overal, the
methodological quality of the studies varied: 30% (11/37) of
the studies met <60% of the criteria outlined by the MMAT
(lower methodological quality), and 70% (26/37) of the studies
met >60% of the criteria (higher methodological quality) [26].
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Nature of I nterventions
In all, 40% (22/55) of the EDCTs were designed for use after
the ED visit when families were already at home. Over half of
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the tools targeted a single specific presenting complaint with
asthma (15/55, 27%), fever (6/55, 11%), fractures (3/55, 6%),
head injury (3/55, 6%), and otitis media (3/55, 6%), being the
most frequently cited. In 13% (7/55) of studies, the discharge
communication tool could be used for multiple presenting
complaints (eg, patientswith fever or head injury). Finally, 20%
(11/55) of the tools were designed for use in any illness
presentation. Some tools focused on a specific task or a narrow
aspect of discharge communication (eg, medication regimen
adherence) [70], whereas other tools were multi-focused with
broader education, symptom monitoring, and care plan e ements

[57].
Features and Technical Components of EDCTs

EDCTs support diverse communication pathways among
providers, caregivers, patients, and other health care providers.
Most of thetoolstargeted communication between an ED health
care provider and the parent and caregiver (52/55, 94%) with a
smaller number (6/55, 11%) al so including communication with
other health care providers (eg, family physician). One study
of the Texas Emergency Department Asthma Surveillance
programs [68] was an example of a multi-audience tool. In the
study, the ED asthma educator used aMi crosoft-based platform
to individualize an education package for the caregiver (eg,
select relevant video segments, figures and graphs, skills
training, and motivational messaging). The plan was shared and
discussed with the caregiver and then printed and sent to the
family’sprimary care provider. The educator could also generate
and print a child-friendly version of the tailored written action
plan for elementary-aged patients.

The primary technology modalities used were videos (20/55,
36%), kiosks (11/55, 20%), telephone calls (7/55, 13%), and
text messaging (6/55, 11%). The remaining modalities include
a wide range of offline stand-alone interactive computer
programs and web platforms, mobile apps, interactive websites,
and web-based games with multiple audiovisual elements. For
example, a private multiplayer web-based social game called
iCare Adventure uses noncompetitive gameplay for children
and parents to explore therapeutic content on an iPad whilein
the ED waiting room [74].

A density map of presenting complaints targeted and primary
technology modalities used to deliver the EDCT was generated
(Tables S1 and S2 in Multimedia Appendix 3). Darker cells
indicate where the largest number of studies have been
conducted. Kiosks and videos are the 2 predominant modalities
used as stand-alone asthma tools. Videos are the most studied
modality for lessfrequently investigated medical concerns (eg,
vomiting and pain).

There was substantial heterogeneity between the studiesin the
amount of time and effort required by patients and caregivers
to use the tool. In al, 42% (23/55) of the tools required
single-use, time-limited interaction (eg, watched one video once
or entered information at a kiosk once). A total of 3 studies
involved web platforms or interactive computer programs with
larger educational components that allowed unlimited access
(4/34, 12%). A program provided access over a specified
follow-up period (eg, 120 hours after discharge) [43]. Multiple
planned interactions with atool typically involved a level of

https://pediatrics.,jmir.org/2022/2/e36878
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automation (eg, 2 automated text messages twice aweek for 4
weeks) [51] or chronologically sequenced learning modules.
All text messaging interventions were automated 1-way
messaging of reminders with no option of bidirectional texting
directly with a health care provider.

Duration of contact with the EDCT (ie, how long it took end
users to complete expected tasks) was reported in 31% (17/55)
of the studies. Among those that did report, the length of contact
time for the patient and caregiver ranged from 110 seconds at
akiosk [37] to 80 minutes (where the latter measured the time
to complete 5 web-based modules) [63]. A total of 44% (7/17)
of those reporting took <5 minutes to complete, (4/17, 24%)
took between 6 and 10 minutes, and 24% (4/17) took >10
minutes. The interventions (3/17, 18%) that took >12 minutes
all specifically targeted asthma. Caregiver perceptions of
frequency and duration were explored in astudy of 243 families
where 66 (27.2%) reported they had “had no time” to enter the
website [64].

Reported Impacts of EDCTs

There was significant heterogeneity in the reported purpose of
deploying the EDCT and subsequent outcomes measured. Tables
S1 and S2 in Multimedia Appendix 4 show a matrix of the
outcomes measured per mode of EDCT technology delivered.
The intensity of shading shows clusters (darker) versus gaps
(lighter) within technologies.

The highest density of evidence was from the study of changes
in caregiver knowledge after using video-based EDCTs (16
instances). The most assessed category of outcomes overall
(including both primary and secondary) were caregiver and
patient beliefs and attitudes (eg, confidence in managing at
home and level of anxiety; 36 instances), knowledge and
comprehension (eg, knowledge about symptoms; 29 instances),
and health service use (eg, return visitsto the ED; 25 instances).
Health care provider satisfaction (5 instances) and cost (2
instances) were the least measured outcomes across all
technology modalities.

Text message interventions were more likely to be measured
on behavioral outcomes (eg, compliancewith medication regime
and follow-up appointment with primary care), whereas studies
of video-based EDCTs typicaly used knowledge
acquisition—related measures. A randomized controlled trial by
Jové-Blanco et al [46] comparing video discharge instructions
and standard verbal instructions for gastroenteritis showed that
49% of the intervention group and 18.6% of the control group
answered all knowledge acquisition questions correctly (P<.001)
[48]. However, EDCTswith greater technol ogical sophistication
do not aways produce better knowledge outcomes. In a
head-to-head trial of a static website and an interactive website
about fever, Hart et al [65] unexpectedly found that both
modalities had comparable knowledge gains, although caregivers
were significantly more satisfied with the interactive version.

M easurement of knowledge outcomes occurred largely through
bespoke self-report questionnaires that assessed general
knowledge about symptoms, treatment options, medication and
activity adherence, and service use [29]. Validated measures
were most often cited in relation to patient health status (eg,
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Faces Pain Scale-Revised and Acute Otitis Media Severity of
Symptom) and functioning (ie, Acute Asthma Behavioral
Capability Questionnaire; Integrated Therapeutics Group Child
Asthma Short Form). No adverse events were reported in any
of these studies.

The directionality of primary outcomes pointed to positive
effects for the primary measure (44/55, 80%) or no significant
difference (10/55, 18%). Only one study reported negative
findings with an increase in return visits to the ED after
receiving the intervention compared with the control group
(P<.03) [59]. Often, the authors reported positive primary
outcomes but mixed results across secondary measures. For
example, a study by Baker et a [39] showed increases in
parental knowledge about fever but no significant differences
in subsequent health service use. Similarly, astudy by Zorc [56]
showed significant changes in beliefs about the benefits of
follow-up, but medication adherence and ED visits did not
significantly differ at follow-up. Parental satisfaction with
EDCTswas consistently moderate to high acrossall technology
modalities. However, in some instances, respondents in the
control condition, typicaly verbal or written discharge
instructions, also reported high levels of satisfaction [46].

The ability to tailor information viathe EDCT was particularly
well received by parents when this option was available. For
example, tailored mental health recommendations facilitated
by electronic screening were perceived by parents as more useful
(69.5% vs 30.5%) and more practical (71.8% vs 28.2%)
compared with verbal instructions [34]. In another study, 23%
of caregivers freetext entriesin the EDCT provided data that
were not contained in the official electronic medical record [35].

Patient age [72], gender of caregiver [62], and parent education
level [37] were the most frequently reported, statistically
significant covariates vis-a-vis the primary outcome. Of note,
only 3 studies reported collecting baseline data on the level of
computer proficiency [28] and nonein the past decade.

Implementation Context FeaturesWhereEDCTsHave
Been Used

Inall, 42% (23/55) of the EDCTswere evaluated in at | east one
explicitly stated urban community. The majority were evaluated
in pediatric EDs (37/55, 67%) or mixed ED settings (ie, both
adult and pediatric populations, 13/55, 24%); the rest provided
insufficient information to decide. English, Spanish, and Dutch
were the only languages in which interventions were available
and evaluated. No other culturally specific content or culturally
adaptive features of the interventions were reported. The
interventions (12/55, 22%) included baselineracial demographic
factors, with most participantsbeing African American or White.
The EDCTs were most frequently delivered by research study
staff (19/55, 35%), ED health care providers (15/55, 27%), or
by computers or automated systems (8/55, 15%).

Very few interventions (3/55, 6%) were tested in studies that
provided remuneration to participants. No studies have reported
interoperability with other ICT systems within the ED or
hospitals. The authors of 2 interventions (2/55, 4%) briefly
mentioned sustai nability planning, and 33% (18/55) stated that
due consideration should be given to thetechnical performance
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of the system. Only 2 interventions (2/55, 4%) included details
of direct costs; a study reported that per patient mean cost for
videos was US $61 (SD US $36) versus US $31 (SD US $20)
for phones; P<.001 [50]. Another study estimated the operating
budget for the tool in “hundreds of dollars’ [74]. Privacy and
security were highlighted as necessary implementation context
considerations in 11% (6/55) of the instances.

Resear ch, Practice, and Policy I mplications Reported
by Primary Authors

No direct policy or decision-making implicationswere explicitly
discussed by the primary authors. High-level theming of future
research directions posited by primary authors revealed three
main directions. (1) more diverse sample popul ationsthat reflect
awider view of social determinants of health, (2) triangulation
of data from sources outside of self-report (eg, primary care
follow-up data and hospital administrative data), and (3)
isolating the functionality of the tools to test the impact on
engagement (eg, increase uptake). Practically, the authors
generaly endorsed the use of EDCTs, even if statisticaly
significant findings were mixed or effect sizes were modest.

Discussion

Principal Findings

The primary aim of this review was to describe and assess
evidence based on the EDCTs used in pediatric EDs. The
evidence base included the principal features, measured
outcomes, and implication contexts under which they were
studied.

First, an important and promising finding of thisreview is that
although the contextual complexity of EDs poses communicative
challenges and risks, there is a growing body of evidence that
EDCTS have been successfully integrated. Our review found
at least five studies in each of the 4 major modality categories
(ie, videos, kiosks, text messaging, and phone-based) and
numerous presenting complaints that are among the most
frequent reasonsfor ED visitsreported in the literature (asthma,
fever, head injury, fractures, pain, mental health, etc) [77]. In
other words, there is growing breadth and depth of positive
evidence.

The evidence base for newer technology modalities, kiosks,
text messaging, and web-based games and appsis still maturing,
with just under athird of all studies being conducted in the last
5 years. It is vital to monitor this evidence base as more
automated and ambient technologies (eg, chat bots, wearables,
and artificial intelligence) become normalized. Indeed, they are
already being studied in ED communication for the adult
population [78,79]. Our review addsto thisdialogue by showing
that technological sophistication may not necessarily result in
clinically meaningful improvements. Videos and phone calls
also produced positive changes. In fact, most EDCTs in this
review reported at least some positive impact in 80% of cases
and no adverse events. There is a need to move beyond
demonstrating the known value of EDCTs and focus on how to
optimize which tools for which populations, under which
circumstances. This is supported by caregivers reporting high
satisfaction regardless of modality or presenting concern. In
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other words, the technol ogy modality used to support caregivers
in discharge planning may be less crucial than the opportunity
to engage with them.

Second, our review has shown that EDCTSs have been largely
assessed for changes in cognition (knowledge and beliefs),
meaning that we know less about their impact on behavior
(adherence to treatment regime), therapeutic relationship
(caregiver-provider rapport), or service use. Our findings and
overal methodological quality appraisal results point to the
need for future meta-analyses to explore the magnitude and
direction of effectswithin specific modalities. Such an analysis
could support decision makers in determining which tools are
fit for different primary purposes, reduction in nonurgent visits
versusimproved experiences of care. Caregivers may be highly
satisfied with a tool and experience improved recall and
comprehension, but this may not translate into fewer nonurgent
visitsto the ED in the future. The lack of description provided
in primary studiesrelated to implementation and environmental
context features contributes to gaps in knowledge about the
sustainability of these tools, particularly the costs associated
with setup and ongoing operations.

Another significant finding of this review is that outcomes
related to caregiver-provider rapport were understudied across
all modalities and for all clinical presentations. Thisgap in the
evidence is exacerbated by the few studies that assessed health
care provider satisfaction with the toolsin general. Assessment
of their expectations and experiences with EDCTs may help
illuminate barriers and enablersto uptake, aswell as predictors
of positive and negative client experiences. Recent work on
quality pediatric communication in EDs [80] points to gapsin
measures of care experiences in a complex, high-stress
environment. Given the diverse implementation contexts for
EDCTS found in this review, the development of quality
standardsfor discharge communication should consider therole
of electronic tools, which will undoubtedly continueto mediate
and moderate care experiencesin the future.

Finally, research designs for EDCTs need to incorporate
mediators and moderators related to technological functions
(eg, synchronicity, automation, visual aesthetics, and
gamification) to determine the minimum viable functions. Our
findings suggest that technol ogical complexity isnot necessarily
better. Augmenting quantitative self-report survey data with
observational, qualitative, and administrative data could help
make sense of the aspects of these tools (ie, mechanisms of
change) that drive the desired change. For example, there was
some evidence that tools take >5 minutes for caregivers to
complete (impact on workflow) and were administered by
research team membersrather than health care providers, giving
us a dlightly skewed view of real-world implementation. More
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work is needed to understand how the duration and frequency
of interaction with tool s (both provider and caregiver or patient)
could be optimized for busy ED workflows without adding
unnecessary complexity to the clinical pathways. Our review
showed that over half of the EDCTSs studied to date target a
specific illness, but this could add burden to health care
providers and caregivers who might then need to access and
navigate a different tool for each presenting condition.

The findings of this review point to several high-impact future
lines of research to address gaps, including (1) exploring how
computer-mediated communication in pediatric emergency
contextsimpacts the quality dimensions of communication and
rapport building (eg, sense of shared decision-making, empathy,
and active listening), (2) meta-analysis of data subsets within
a particular presenting illness field (eg, asthma) or within a
single well-defined technology modality (eg, kiosks), (3)
devel oping taxonomiesfor el ectronic discharge communication
interventions that capture complex person-to-person and
person-to-technol ogy pathways, and (4) useof A or B (ie, split)
testing to i sol ate specific technol ogy featuresthat may be driving
outcomes so that the least intensive interventions necessary to
achieve desired outcomes are pursued by developers and
decision makers.

Limitations

This study had several limitations. First, mapping the broad
relevant literature parameters of EDCTs lacked clarity before
the literature search. Terms related to technology, digital
devices, and electronic communication were ambiguous in the
literature, and our criteria were subject to significant revision
during the initial search execution. This resulted in a
less-focused initial title and abstract screening process. Second,
the review included several study abstracts that were not
published asfull articles, limiting what data could be abstracted
and fully analyzed. Finaly, no taxonomies for presenting
complaints have been validated or published in the literature;
likewise, no taxonomies for electronic communication
modalities are commonly wused. Thus, our heat-map
categorizations were based more on practical considerations
and, to alesser degree, on theoretically validated distinctions.

Conclusions

To our knowledge, there has been no other systematic review
of the broad evidence related to EDCTs in pediatric EDs. The
findings demonstrate that arange of technologies are being used
successfully. However, it is essential that trials of emerging
technologies use robust and consistent measures of quality
patient-provider communication, clinician  experience,
cost-effectiveness, and health service use so that influential
evidence on these outcomes can accumul ate.
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