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Abstract

Background: Electronic discharge communication tools (EDCTs) are increasingly common in pediatric emergency departments
(EDs). These tools have been shown to improve patient-centered communication, support postdischarge care at home, and reduce
unnecessary return visits to 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, EMBASE Scopus, and Web of Science) were searched for studies published between 1989 and 2021. Studies evaluating
discharge communication–related outcomes using electronic tools (eg, text messages, videos, and kiosks) in pediatric EDs were
included. In all, 2 researchers independently assessed the eligibility. Extracted data related to study identification, methodology,
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: In total, 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 EDCTs were videos, text messages, kiosks, and phone calls. The time required to use the tools ranged from 120 seconds
to 80 minutes. The EDCTs were evaluated for numerous presenting conditions (eg, asthma, fracture, head injury, fever, and otitis
media) that required a range 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 an increase in return visits to the ED after receiving the intervention
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://www.crd.york.ac.uk/prospero/display_record.php?RecordID=157500

(JMIR Pediatr Parent 2022;5(2):e36878) doi: 10.2196/36878
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Introduction

Communication Is the Cornerstone of Care
Pediatric patients account for a significant proportion of all
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 all pediatric patients visited the ED with nonurgent
conditions, meaning that most are discharged home, where
parents are expected to manage care. As a result, the discussions
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 discharge instructions 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 parents who had visited the ED with their child made
medication 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
as little as 76 seconds [12]. As a result, interventions to improve
communication must balance reliability with flexibility across
a wide range of clinical presentations.

Using Technology to Improve Discharge
Communication and Outcomes
The use of information and communication technologies (ICTs)
in pediatric health care institutions is increasing, as are the
multiple ways in which different technologies are deployed.
Examples include computer kiosks, mobile apps, interactive

television and whiteboards, electronic health records, videos,
websites, and automated email [13,14]. Technologies create
new opportunities for communication and dynamic updates for
patient care; however, at the same time, they can also introduce
potential 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 technologies in their care [17].
Health care providers also recommend better and more
appropriate use of ICT to support families in self-managing
care at home [18]. Despite the communication challenges faced
by families during this transition point, strain on existing ED
resources and the lack of standards and implementation
guidelines remain significant barriers to 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 a comprehensive 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
to identify, appraise, and describe the use of EDCTs in pediatric
emergency contexts. Our goal is to advance the knowledge base
for researchers, technology designers, and decision makers to
anticipate the impact of their communication tools on the clinical
workflow and the optimal ways to measure impact (Textbox
1).
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Textbox 1. Guiding questions for review.

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 is the methodological quality of the studies conducted on EDCTs?

• What are the implementation context features where EDCTs have been tested?

• What are the 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/patients and 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

of Science. The original 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 reviews were 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 staff 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
were eligible for inclusion. As telephone-based services are part
of Health 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.

Textbox 2. Inclusion and exclusion criteria.

Inclusion criteria

• 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

• Studies conducted in pediatric ED

• Studies conducted in mixed EDs (adult and pediatric) as long as the EDCT was evaluated in a pediatric population, and outcomes were disaggregated
for analysis

• Publicly available in English

Exclusion criteria

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

• Tools only targeting health care provider to health care provider communication

• Reviews, meta-analyses, research protocols, editorials, and case-studies
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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 include in
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 a broad range of study designs was anticipated, the Mixed
Method Appraisal Tool (MMAT) version 2018 [25] was used
for methodological quality appraisal. The MMAT is a 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 [unable to 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

methodological quality when they met ≤60% of the MMAT
criteria and 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 all full-text articles. As a quality 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 results were compared, disagreements
were resolved 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 patterns in 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 a simplified 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 process is 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.

Study Characteristics
The studies were conducted in 8 countries between 1989 and
2021 (Table 1). The intervention group sample size ranged from
3 to 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

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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Table 1. Study characteristics and key features of the interventions.

DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

Kiosk

10 min-
utes

NRcDur-
ing

During Par-
entLink use, doc-
umentation of

Produced sum-
mary forms for
parent-provided

Empower pa-
tients to electroni-
cally provide his-

Mixed1072Otitis media,
urinary tract
infection, head

United
States

Fine et
al, 2009
[28]

pain significantlyhistorical data,torical aspects oftrauma, and
asthma improved (28%

incomplete [con-
suggestions
about how to

a child’s illness
and adhere to evi-
dence-based care trol] vs 15% [in-

tervention];
P=.003)

communicate
proactively with
staff, summary
of the child’s
symptoms,
medications,
and allergies
and listed a tai-
lored action
plan

NRNRDur-
ing

Tool was effec-
tive in improving
the asthma

General educa-
tion

Teach children
about asthma and
its management

Pedi-
atric

99AsthmaUnited
States

Joshi et
al, 2009
[29]

knowledge of
young patients
and those having
lower baseline
knowledge

NROnceDur-
ing

Cumulative use
was associated
with significantly

Measured pa-
tients’ severity
level and provid-

To determine the
impact of an elec-
tronic interven-

Mixed4191AsthmaUnited
States

Kearns
et al,
2021
[30] reduced odds of

hospital admis-
sion

ed most appro-
priate care path-
way based on
severity score

tion on asthma
care quality

and provided
prompts for
medication

7 minutesOnceDur-
ing

Long-term con-
troller medica-
tions prescribing

General educa-
tion

To (1) capture
from caregivers
the critical infor-

Pedi-
atric

31AsthmaUnited
States

Kwok-
et al,
2018
[31] and screening

provision for 19
mation necessary
to categorize the

of 31 (61%) andchild’s asthma
17 of 31 (55%)severity, (2) deliv-
patients, respec-
tively

er asthma educa-
tion to families,
and (3) generate
guideline-based
chronic asthma
management
plans for the
caregivers and
ED physicians

NRNRDur-
ing

Increase in num-
ber of families re-
ceiving education

General educa-
tion (signs and
symptoms)

To increase the
number of fami-
lies receiving
asthma education

Mixed3084AsthmaUnited
States

Morri-
son et
al, 2021
[32] and trending de-

crease in ED vis-
its

and impact on
workflow
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NRNRAfterNo significant
difference be-
tween the groups
at 3 months after
injury in postcon-
cussion symp-
toms and family
stress

Service recom-
mendations
linked to e-
mental health
care based on
needs. The re-
sources were
customized by
patient age, sex,
language, and
region.

To reduce
parental reports
of postconcussion
symptoms and
caregiver anxiety
and stress

Pedi-
atric

38Mind-brain in-
jury

CanadaMorten-
son et
al, 2016
[33]

NROnceDur-
ing

No significant
differences in
HEADS-ED
scores were
found between
participants in
phases 1 and 2

UnclearPatient’s per-
ceived feasibility
of using web-
based screening
tool to tailor dis-
charge recommen-
dations; newly
developed web-
based HEADS-

EDd screening
tool in the ED

Pedi-
atric

500Mental healthCanadaPolihro-
nis et al,
2016
[34]

12 min-
utes

NRAfterThe tool success-
fully links
patent’s data to
guideline recom-
mendations and
identifies data
critical to health
improvements

Summarizes
parent-provided
historical data,
likely ED-based
actions and sug-
gestions for the
parent on proac-
tive communica-
tion with ED
providers. Cre-
ates a provider-
centric form
summarizing
symptoms,
medications,
and allergies of
the child and
listing a tailored
plan for evalua-
tion and treat-
ment on a sin-
gle diagnostic
category.

Designed a pa-
tient-centered in-
terface to allow
parents of chil-
dren with asthma
to be active
providers of
knowledge and
promoters of
quality of care in
the ED and im-
prove quality of
care

Pedi-
atric

65AsthmaUnited
States

Porter et
al, 2004
[35]

NROnceDur-
ing

No significant
difference be-
tween those using
the tool and the
control group

Parent enters in-
formation and is
given a tailored
summary form
with all relevant
history, sugges-
tions for proac-
tive communica-
tion, and a tai-
lored list of sug-
gestions for the
provider to re-
view.

To determine im-
pact of interven-
tion on error rate
of ordering and
prescribing medi-
cation

Pedi-
atric

654Head trauma;
dysuria; ear
pain; respirato-
ry symptoms
and history of
asthma; fever

United
States

Porter et
al, 2008
[36]
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

2 minutesOnceDur-
ing

The mean (SD)
time to enter
medical history
data by the kiosk
group was signifi-
cantly shorter
than the standard
nurse triage
group (94.38, SD
38.61 vs 126.72,
SD 62.61 sec-
onds; P=.001)

Triage ques-
tions supple-
mented by au-
dio prompts in
the patient’s
language of
choice.

To determine if a
triage kiosk was
more efficient
than standard
nurse-initiated
triage and to
compare accura-
cy of medical his-
tory and patient
satisfaction

Pedi-
atric

200NonspecificUnited
States

Sinha et
al, 2014
[37]

NROnceAfterNo significant
differences in
partnership prob-
lems (ie, provider
and caregiver
communication)

Parents report
symptoms,
medications,
and unmet
needs.

To determine the
effect of Par-
entLink parent
satisfaction with
care experience
related to commu-
nication with
providers and
adoption of
guideline-en-
dorsed process of
care

Pedi-
atric

131NonspecificUnited
States

Porter et
al, 2006
[38]

Video

11 min-
utes

OnceDur-
ing

The fever video
had a significant
improvement in
several measures
relating to knowl-
edge and atti-
tudes about child-
hood fever

Methods for
taking a temper-
ature, outlines
indications for
contacting a
physician, re-
futes common
parental miscon-
ceptions about
fever, and identi-
fies methods to
comfort a
febrile child.

Improve knowl-
edge and ability
to home-manage
fever and reduce
medically unnec-
essary return ED
visits for febrile
episodes

Pedi-
atric

140FeverUnited
States

Baker et
al, 2009
[39]

NRNRDur-
ing

Median symptom
severity score in
the video group
was significantly
lower than the
paper group, even
after adjusting for
preintervention
AOM-SOS and
medication (anal-
gesics and antibi-
otics) given by
caregivers 8 (7-
13) vs 10 (7-13),
respectively,
P=.004

Instructions on
management of
pain and fever

To determine if
video discharge
instructions were
associated with
improved symp-
tomatology, func-
tional outcome,
and knowledge
compared with a
paper handout

Mixed77Otitis mediaCanadaBelisle
et al,
2019
[40]
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

3 minutesNRDur-
ing

The group receiv-
ing video instruc-
tions scored sig-
nificantly higher
in the ED immedi-
ately following
intervention (12.2
vs 8.9) and 2 to 5
days after dis-
charge (11.1 vs
7.8)

General educa-
tion (eg, symp-
toms and treat-
ment options)

Improve caregiv-
er’s comprehen-
sion of their
child’s medical
condition, treat-
ment, and follow-
up and improve
caregiver satisfac-
tion

Pedi-
atric

107FeverUnited
States

Bloch
and
Bloch,
2013
[41]

3 minutesNRDur-
ing

Intervention
group scored sig-
nificantly higher
on knowledge
(12.2 vs 8.9) and
2 to 5 days after
discharge (11.1
vs 7.8)

General educa-
tion (eg, symp-
toms and treat-
ment options)

Improve caregiv-
er’s comprehen-
sion of their
child’s medical
condition, treat-
ment, and follow-
up and improve
caregiver satisfac-
tion

Pedi-
atric

68Vomiting or
diarrhea

United
States

Bloch
and
Bloch,
2013
[41]

3 minutesNRDur-
ing

Intervention
group video
scored significant-
ly higher on
knowledge (12.2
vs 8.9) and 2 to 5
days after dis-
charge (11.1 vs
7.8). At follow-
up, 29% of the
written and 42%
of the video
groups rated their
discharge instruc-
tions as being ex-
tremely helpful. I

General educa-
tion (eg, symp-
toms and treat-
ment options)

Improve caregiv-
er’s comprehen-
sion of their
child’s medical
condition, treat-
ment, and follow-
up and improve
caregiver satisfac-
tion

Pedi-
atric

41AsthmaUnited
States

Bloch
and
Bloch,
2013
[41]

6 minutesNRDur-
ing

Number of pa-
tients possessing
a written asthma
action plan in-
creased from 48
to 322

Covers signs
and symptoms
of asthma,
pathophysiolo-
gy, treatment
(including medi-
cations), how to
use the asthma
action plan, and
demonstration
of equipment
use.

Teach and rein-
force basic self-
management con-
cepts

Mixed590AsthmaUnited
States

Boy-
chuk et
al, 2006
[42]

Unlimit-
ed for
120 hours

NRAfterThe educational
video change in
knowledge
(delta)=2.3 (95%
CI 1.3-3.3);
P<.001

Recognition of
pain, over-the-
counter anal-
gesic dosing
and indications,
risks and safety
in children, and
signs and symp-
toms of pain
and misconcep-
tions about
treating pain in
children

To determine
whether an educa-
tional video was
superior to stan-
dard care for pain
management

Pedi-
atric

117FractureCanadaGolden-
Plotnik
et al,
2018
[43]

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | e36878 | p. 9https://pediatrics.jmir.org/2022/2/e36878
(page number not for citation purposes)

Wozney et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

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


DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NRUnlimit-
ed

AfterSignificant differ-
ence in written
over oral but
video was only
viewed by 5% of
participants

Link to web-
based video
with informa-
tion on anal-
gesics dosing
and scheduling
aimed to refute
prejudice about
use

Determine
whether written
and video instruc-
tions improve re-
call on how to
use analgesics

Mixed174NonspecificNether-
lands

Hoek et
al, 2020
[44]

6 minutesOnceDur-
ing

The intervention
group had a sig-
nificantly higher
percentage of
correct answers
on postinterven-
tion tests (median
99.89) than the
control (median
75.73) P<.001

Information
about diagnosis,
treatment, dis-
ease process,
and discharge
instruction.

Improve caregiv-
er’s comprehen-
sion of their
child’s diagnosis,
treatment, and
follow-up care

NR31Fever; head
injury

United
States

Ismail
et al,
2016
[45]

2 minutesOnceDur-
ing

Greater improve-
ment in knowl-
edge among inter-
vention group

General educa-
tion (eg, etiolo-
gy, treatment,
signs and symp-
toms, after-care,
and reasons to
reconsult)

To evaluate if the
video improved
comprehension;
patients were sat-
isfied and de-
creased return
visits

Mixed69GastroenteritisSpainJové-
Blanco
et al,
2021
[46]

NROnceDur-
ing

Video explana-
tion to parents
with children
with minor head
trauma in the pe-
diatric EDs can
increase the satis-
faction compared
with previous pa-
per-using instruc-
tion method

General educa-
tion

Improve dis-
charge instruction
comprehension

Pedi-
atric

95Head injurySouth
Korea

Jung et
al, 2011
[47]

NRNRDur-
ing

Admit rate for
visit was 24.1%
(26.7% video vs
21.4% paper),
P=.74

General infor-
mation

To determine
whether an educa-
tional video com-
pared with stan-
dard reading ma-
terials would bet-
ter educate pedi-
atric asthma pa-
tient’s primary
caregivers and if
this would affect
30-day ED revis-
its

Pedi-
atric

29AsthmaUnited
States

Ladde
et al,
2013
[48]
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NRDailyAfter
dis-
charge

Of all return vis-
its to the pediatric
ED within 72
hours of dis-
charge, 13% were
deemed unneces-
sary for patients
receiving hand-
written instruc-
tions compared
with 15% for pa-
tients receiving
computer-generat-
ed instructions
(P=.50)

Reminder to
take medication

To decrease the
number of medi-
cally unnecessary
return visits to
the pediatric ED

Pedi-
atric

587NonspecificUnited
States

Lawrence
et al,
2009
[49]

NRNRDur-
ing

Those in the
video arm were
more likely to
name the child’s
diagnosis correct-
ly than those in
the telephone arm
(85/114, 74.6%
vs 52/87 59.8%;
P=.03) and less
likely to report
frequent lapses in
interpreter use
(2/117, 1.7% vs
7/91, 7.7%;
P=.04)

UnclearTo determine the
effect of video in-
terpretation on
comprehension,
parent-reported
quality of commu-
nication, and fre-
quency of use of
professional
translators

Mixed142NonspecificUnited
States

Lion et
al, 2015
[50]

20 min-
utes

OnceDur-
ing

Improvement in
asthma knowl-
edge at follow-up
was realized for
low-literacy par-
ents regardless of
the type of educa-
tional interven-
tion (P<.001)

UnclearTo increase asth-
ma knowledge,
parental sense of
asthma control,
parental report of
asthma symp-
toms, and de-
crease health care
use

Pedi-
atric

53AsthmaUnited
States

Macy et
al, 2011
[51]

8 minutesOnceDur-
ing

Education of the
patient’s caregiv-
er improved their
understanding by
84% and signifi-
cantly decreased
their time for
symptom recogni-
tion and ED pre-
sentation

Discussion and
recommenda-
tion for symp-
tom manage-
ment and activi-
ty participation.
Families provid-
ed with addition-
al web links and
education

To decrease the
time to recognize
fever-neutropenia
to reduce ed vis-
its

Mixed32OncologyUnited
King-
dom

Mian et
al, 2016
[52]

NRNRDur-
ing

Significantly
more parents pro-
vided at least one
dose of pain med-
ication to their
children after
watching the edu-
cational video:
96% vs 80% (dif-
ference 16%,
95% CI 7.8%-
31.3%)

General educa-
tion

To evaluate the
effectiveness of a
6-minute instruc-
tional video for
parents that tar-
gets common
misconceptions
about home pain
management

Pedi-
atric

59PainUnited
States

Stevens
et al,
2012
[53]
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

3 to 5
minutes

OnceDur-
ing

Both groups
showed improve-
ment but video
group had statisti-
cally more recall

The videos de-
scribed symp-
toms associated
with the diagno-
sis, treatment of
the symptoms
expected illness
duration, and
when to seek
further medical
care.

To determine if
the intervention
improved knowl-
edge about diag-
nosis, treatment,
illness duration,
and when to seek
further medical
care

Pedi-
atric

41Gastroenteri-
tis; bronchioli-
tis; fever

United
States

Wood et
al, 2017
[54]

5 minutesOnceDur-
ing

Video group
achieved signifi-
cantly higher
scores on the
posttest survey
than the standard
care group, partic-
ularly regarding
treatment and
when to seek fur-
ther medical care

Information on
child’s diagno-
sis, treatment
illness duration,
and when to
seek further
care

To determine if
adding a video
component to
standard care im-
proved knowl-
edge acquisition

Pedi-
atric

75Fever; gas-
troenteritis;
bronchiolitis

United
States

Wood et
al, 2020
[55]

12 min-
utes

OnceDur-
ing

Intervention par-
ticipants were
more likely to en-
dorse beliefs
about the benefits
of follow-up than
controls

General educa-
tion on What is
asthma? How
can asthma be
controlled?
What are the
benefits of con-
trolling asthma?

To determine if
the intervention
would address
beliefs and barri-
ers to follow-up
asthma care
among inner-city
families

Pedi-
atric

217AsthmaUnited
States

Zorc et
al, 2009
[56]

Phone

NROnceAfterIn all, 93% of
parents found
that after the fol-
low-up call, they
had an improved
understanding of
their child’s ill-
ness or injury

General educa-
tion (eg, symp-
toms and treat-
ment options)

Increase parental
understanding of
ED discharge in-
structions so that
parents can suc-
cessfully and
safely manage
their child’s care
at home

Pedi-
atric

630NonspecificUnited
States

Bucaro
and
Black,
2014
[57]

NROnceAfterNo significant
difference be-
tween groups on
frequency of fill-
ing prescriptions

Reminders to
fill their pre-
scriptions, to
call regular
physicians, and
to follow any
other instruc-
tions document-
ed on the dis-
charge sheet

Improve parental
compliance with
primary care fol-
low-up

Pedi-
atric

133Pneumonia;
croup, asthma;
bronchiolitis;
vomiting;
fever

United
States

Chande
and Ex-
um,
1994
[58]
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NRUp to
10 trials
in differ-
ence
hours

AfterThe outcome
measure was
found to be in
contrary to our
hypothesis. We
found return vis-
its to the ED in
24 (14%) of the
children in the
study group com-
pared with only
14 (7%) in the
control group
(P<.03)

Information
about the
child’s medical
condition after
discharge and
community fol-
low-up and re-
sponding to par-
ents’ questions

To examine
whether a follow-
up telephone call
by a non–health
care provider
from the ED
within 24 hours
after a child’s
discharge can re-
duce the rate of
returning to the
ED within 72
hours

Pedi-
atric

171NonspecificCanadaGold-
man et
al, 2014
[59]

NROnceDur-
ing

Participants who
received the inter-
vention were
much more likely
than control par-
ticipants to com-
ply with a follow-
up referral ap-
pointment

Health Belief
Model phone
intervention

To evaluate 2
clinical nursing
interventions de-
signed to increase
compliance with
follow-up care
referrals for pa-
tients

Pedi-
atric

14Otitis mediaUnited
States

Jones et
al, 1989
[60]

NROnceAfterParticipants who
received the inter-
vention were
much more likely
than control par-
ticipants to com-
ply with a follow-
up referral ap-
pointment

Health Belief
Model phone
intervention

To evaluate 2
clinical nursing
intervention de-
signed to increase
compliance with
follow-up care
referrals for pa-
tients

NR12Otitis mediaUnited
States

Jones et
al, 1989
[60]

NROnceAfterIntervention
group children
were significantly
more likely than
controls to pos-
sess (87.5% vs
72.3%; P=.002) a
written action
plan

Asthma severity
information.
Educational
topics on self-
management.
Collected infor-
mation about
barriers to opti-
mal care and
engaged ED
staff in select-
ing recommend-
ed preventive
medications
with an option
to print

To improve asth-
ma management
and control

Pedi-
atric

136AsthmaAus-
tralia

Khan et
al, 2004
[61]

NRTwiceAfterSignificantly dif-
ferent between
intervention and
control groups on
improvement of
the condition and
ED visit within
30 days

Assessment of
symptoms and
decision on
management
options.

To determine if
ED nurse follow-
up (via phone
call) helped to
change health
outcome and
health care use

Pedi-
atric

395Fever, respira-
tory, or gas-
trointestinal
condition

ChinaWong et
al, 2004
[62]

Web-based
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NRUnlimit-
ed

AfterSignificant im-
provement in
symptoms over
the 4-week pro-
gram (adolescent:
P<.001; parent
P=.004)

Symptom and
activity monitor-
ing to promote
self-manage-
ment. Education-
al modules that
provided antici-
patory guidance
and techniques
to effectively
manage these
consequences
using cognitive
reframing, relax-
ation training,
and problem
solving.

Promote concus-
sion recovery for
adolescents
through educa-
tion and training
in self-manage-
ment and effec-
tive coping

Pedi-
atric

13Mild traumat-
ic brain injury

United
States

Bab-
cock et
al, 2017
[63]

NRNRAfter186 (61%) par-
ents accessed the
internet-system
after mean 94
hours (range 1
minute-611
hours) after post-
ing

Access to the
participant’s
culture results
using a unique
ID and pass-
word

To determine
whether the inter-
net could be used
to report informa-
tion on bacterial
cultures taken in
the pediatric ED
and whether par-
ents would use
the tool to gain
access to person-
alized culture re-
sults

Pedi-
atric

303NonspecificCanadaGold-
man et
al, 2005
[64]

NRNRDur-
ing

Mean pretest to
immediate
posttest gain
score of 3.5 (SD
4.1); P<.001

Computer-auto-
mated feedback
regarding child-
hood fever

To determine if
web-based inter-
ventions improve
recognition and
management of
fever at home,
leading to de-
creased parental
anxiety and possi-
bly fewer unnec-
essary ED visits
by measuring
knowledge acqui-
sition and satisfac-
tion

Pedi-
atric

77FeverCanadaHart et
al, 2019
[65]

Computer-based

NRNRDur-
ing

No statistically
significant differ-
ence

Pharmacologi-
cal and nonphar-
macological
fever manage-
ment practices,
the correct way
to measure a
child’s body
temperature,
and general
knowledge
about fever

Evaluate the im-
pact of a health
literacy–modified
fever education
program on par-
ents or carers’
fever knowledge,
anticipated fever
management
practices, and ED
or primary care
presentations

Mixed95FeverAus-
tralia

Alqudah,
2014
[66]
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NRNRDur-
ing

No statistically
significant differ-
ence

Pharmacologi-
cal and nonphar-
macological
fever manage-
ment practices,
the correct way
to measure a
child’s body
temperature,
and general
knowledge
about fever

Evaluate the im-
pact of a health
literacy–modified
fever education
program on par-
ents or carers’
fever knowledge,
anticipated fever
management
practices, and ED
or primary care
presentations

Mixed3FeverAus-
tralia

Alqudah,
2014
[66]

NRAs
many
times as
they
liked

AfterFactors motivat-
ing participation
included the need
to be in the ED,
parental involve-
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

General educa-
tion

Improve effective-
ness and reten-
tion of asthma
education for
children

Pedi-
atric

27AsthmaUnited
States

Fernan-
dez et
al, 2011
[67]

Unlimit-
ed for
120 hours

NRAfterThe web-based
module group
showed change in
knowledge
(delta)=1.6 (95%
CI 0.5-2.6);
P=.002

General educa-
tion

To determine
whether a web-
based module
was superior to
standard care for
pain management
at home

Pedi-
atric

111FractureCanadaGolden-
Plotnik
et al,
2018
[43]

NRNRDur-
ing

Mean pretest to
immediate
posttest gain
score of 3.5 (4.2);
P<.001

Computer-auto-
mated feedback
regarding child-
hood fever
(noninteractive)

To determine if
web-based inter-
ventions improve
recognition and
management of
fever at home,
leading to de-
creased parental
anxiety and possi-
bly fewer unnec-
essary ED visits

Pedi-
atric

79FeverCanadaHart et
al, 2019
[65]

Text message or SMS

NROnceDur-
ing

The confidence
level to prevent
asthma episodes
and keep them
from getting
worse was signifi-
cantly higher in
the intervention
group at 14 days
after intervention

The interven-
tion includes
universal and
tailored content,
and the educa-
tor has the flexi-
bility to navi-
gate the content
based on the in-
dividual child
or family’s
needs and ques-
tions

To determine if
the intervention
group would
have greater con-
fidence to man-
age asthma, bet-
ter primary care
follow-up, and
fewer return ED
visits

NR263AsthmaUnited
States

Sockrid-
er et al,
2006
[68]
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NRTwiceAfterThe mean num-
ber of analgesia
doses adminis-
tered to the text
message group
was 7.6 vs 4.9 in
the control group,
P≤.05

Reminders to
improve pain
management

To investigate
whether text mes-
sage reminders
improve pain
management in
children after dis-
charge from the
ED

NR25FractureUnited
King-
dom

Boyd et
al, 2013
[69]

NRMulti-
ple

AfterResults did not
demonstrate a
significant differ-
ence of means
(paired 2-tailed t
test) between pre-
and post–text
messaging re-
minders

General dis-
charge informa-
tion

To demonstrate
that text message
medication re-
minders will im-
prove medication
adherence

Mixed7AsthmaUnited
States

Lee et
al, 2011
[70]

NRMulti-
ple

AfterText messaging
is a feasible and
effective tool for
increasing outpa-
tient follow-up
after an ED visit
at a primary care
facility, potential-
ly relieving an
additional burden
on the ED and
promoting health
care in the transi-
tion to adult
medicine

ReminderEncouraging pri-
mary care follow-
up at an adoles-
cent health center
for adolescents
who sought care
at an ED

Pedi-
atric

2440NonspecificUnited
States

Malbon
et al,
2013
[71]

NROnceAfterThere was no sig-
nificant differ-
ence in follow-up
in the standard
treatment group
19/62 (31%) vs
the text message
intervention
group 16/61
(26%); P=.69

Reminder to
follow-up with
their primary
care physician

To evaluate
whether a text
message re-
minder to the
caregivers after
discharge from
the pediatric ED
improved compli-
ance with recom-
mended primary
care follow-up

Pedi-
atric

61NonspecificUnited
States

Salinero,
2012
[72]

NR4 timesAfterPatients receiving
text message re-
minders were
more likely to
follow up com-
pared with the
standard group
(relative risk=2.9,
95% CI 1.4-5.7)

Personalized re-
minders to
schedule and at-
tend a follow-
up appointment.

To test the effect
of text message
reminders on
adolescent pa-
tients’ adherence
to the recom-
mended post-ED
follow-up care

Mixed47Pelvic inflam-
matory dis-
ease

United
States

Wolff et
al, 2016
[73]

Game-based
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DurationFrequen-
cy

Tim-
ing

Main outcomesFocusPurposeEDbSample

size, Na
ConditionCountryModule and

author and
year

NROnceDur-
ing

Intervention par-
ticipants showed
significant im-
provements in
pain control and
both patient and
parent satisfac-
tion

Patients and
parents view
videos selected
by the triage
nurse in re-
sponse to per-
ceived patient
need. The
videos reframe
and demystify
injury and ill-
ness, inform
about medical
procedures and
processes, and
introduce impor-
tant coping
skills. Permits
individual mes-
saging to both
parents and pa-
tients via iPads.

To determine lev-
el of patient satis-
faction and im-
provement in
pain management
and treatment
while in the ED

Pedi-
atric

533NonspecificCanadaTaylor
et al,
2015
[74]

Mobile app

NRNRAfterReported im-
provement in
asthma manage-
ment was greater
in AsthmaCare
participants (79%
vs 62%; P=.06),
along with
greater daily use
of treatment
plans (29% vs.
11%; P=.01)

Reminders for
medication and
electronic treat-
ment plan

Effect of re-
minders on health
care use

NR98AsthmaNRFa-
rooqui
et al,
2017
[75]

Photo documentation

NRNRDuringNo differ-
ences in
the rate for
completion
and thera-
peutic fail-
ure were
observed
(71% vs
68% and
<1% for
both, re-
spectively)

Educational mes-
sages on basic
facts about asth-
ma, roles of medi-
cations, and pa-
tient skills.

To determine
whether photo
documentation
improves the du-
ration of outpa-
tient treatment

Pediatric244Skin in-
fection

CanadaLund et al,
2013 [76]

aThe sample size of only the group exposed to the intervention.
bED: emergency department.
cNR: not reported.
dHEADS-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). Overall, 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].

Reviewers’ ratings for each methodological quality criterion
are presented in Multimedia Appendix 2
[28-33,35-39,41-46,49-51,54-66,68,73,74,76].

Nature of Interventions
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, patients with 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 elements
[57].

Features and Technical Components of EDCTs
EDCTs support diverse communication pathways among
providers, caregivers, patients, and other health care providers.
Most of the tools targeted communication between an ED health
care provider and the parent and caregiver (52/55, 94%) with a
smaller number (6/55, 11%) also 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 a Microsoft-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’s primary 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 while in
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 less frequently investigated medical concerns (eg,
vomiting and pain).

There was substantial heterogeneity between the studies in the
amount of time and effort required by patients and caregivers
to use the tool. In all, 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 a tool typically involved a level of

automation (eg, 2 automated text messages twice a week 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
a kiosk [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 a study 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 visits to 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, compliance with medication regime
and follow-up appointment with primary care), whereas studies
of video-based EDCTs typically 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, EDCTs with greater technological sophistication
do not always 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.

Measurement 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 al [39] showed increases in
parental knowledge about fever but no significant differences
in subsequent health service use. Similarly, a study 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
EDCTs was consistently moderate to high across all technology
modalities. However, in some instances, respondents in the
control condition, typically verbal or written discharge
instructions, also reported high levels of satisfaction [46].

The ability to tailor information via the 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’ free text entries in 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-à-vis the primary outcome. Of note,
only 3 studies reported collecting baseline data on the level of
computer proficiency [28] and none in the past decade.

Implementation Context Features Where EDCTs Have
Been Used
In all, 42% (23/55) of the EDCTs were evaluated in at least 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 baseline racial demographic
factors, with most participants being 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 sustainability planning, and 33% (18/55) stated that
due consideration should be given to the technical performance

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.

Research, Practice, and Policy Implications Reported
by Primary Authors
No direct policy or decision-making implications were 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 populations that reflect
a wider 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
generally endorsed the use of EDCTs, even if statistically
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 this review 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 reasons for ED visits reported 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 apps is still maturing,
with just under a third 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 adds to this dialogue 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 technology 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 EDCTs 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
overall methodological quality appraisal results point to the
need for future meta-analyses to explore the magnitude and
direction of effects within specific modalities. Such an analysis
could support decision makers in determining which tools are
fit for different primary purposes, reduction in nonurgent visits
versus improved 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
visits to the ED in the future. The lack of description provided
in primary studies related 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. This gap in the
evidence is exacerbated by the few studies that assessed health
care provider satisfaction with the tools in general. Assessment
of their expectations and experiences with EDCTs may help
illuminate barriers and enablers to uptake, as well as predictors
of positive and negative client experiences. Recent work on
quality pediatric communication in EDs [80] points to gaps in
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
standards for discharge communication should consider the role
of electronic tools, which will undoubtedly continue to mediate
and moderate care experiences in 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 technological complexity is not 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 members rather than health care providers, giving
us a slightly skewed view of real-world implementation. More

work is needed to understand how the duration and frequency
of interaction with tools (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 EDCTs 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
contexts impacts 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)
developing taxonomies for electronic discharge communication
interventions that capture complex person-to-person and
person-to-technology pathways, and (4) use of A or B (ie, split)
testing to isolate specific technology features that 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 as full articles, limiting what data could be abstracted
and fully analyzed. Finally, no taxonomies for presenting
complaints have been validated or published in the literature;
likewise, no taxonomies for electronic communication
modalities are commonly used. Thus, our heat-map
categorizations were based more on practical considerations
and, to a lesser 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 a range 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 accumulate.

Acknowledgments
This work was funded by the Canadian Institutes of Health Research Catalyst Grant.

Conflicts of Interest
None declared.

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | e36878 | p. 20https://pediatrics.jmir.org/2022/2/e36878
(page number not for citation purposes)

Wozney et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

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


Multimedia Appendix 1
MEDLINE @OVID search strategy.
[DOCX File , 13 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Mixed Method Appraisal Tool quality appraisal profile.
[DOCX File , 24 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Heat map of technology modalities and frequencies.
[DOCX File , 16 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Heat map of intervention outcomes and frequencies.
[DOCX File , 17 KB-Multimedia Appendix 4]

References

1. Kwak YH, Kim DK, Jang HY. Utilization of emergency department by children in Korea. J Korean Med Sci 2012
Oct;27(10):1222-1228 [FREE Full text] [doi: 10.3346/jkms.2012.27.10.1222] [Medline: 23091321]

2. McDermott K, Stocks C, Freeman W. Overview of Pediatric Emergency Department Visits, 2015. In: Healthcare Cost and
Utilization Project (HCUP) Statistical Briefs. Rockville (MD): Agency for Healthcare Research and Quality (US); 2018.
URL: https://www.ncbi.nlm.nih.gov/books/NBK532465/?report=reader

3. McGillivray D, Nijssen-Jordan C, Kramer MS, Yang H, Platt R. Critical pediatric equipment availability in Canadian
hospital emergency departments. Ann Emerg Med 2001 Apr;37(4):371-376. [doi: 10.1067/mem.2001.112253] [Medline:
11275826]

4. Kubicek K, Liu D, Beaudin C, Supan J, Weiss G, Lu Y, et al. A profile of nonurgent emergency department use in an urban
pediatric hospital. Pediatric Emergency Care 2012;28(10):977-984 [FREE Full text] [doi: 10.1097/pec.0b013e31826c9aab]

5. Understanding Emergency Department Wait Times : Who Is Using Emergency Departments and How Long Are They
Waiting?. Ottawa - Ontario: Canadian Institute for Health Information; 2005.

6. Quality standards for emergency departments and other hospital-based emergency care services. Australian College for
Emergency Medicine. URL: https://acem.org.au/getmedia/cbe80f1c-a64e-40ab-998f-ad57325a206f/
Quality-Standards-1st-Edition-2015.aspx [accessed 2022-01-01]

7. Curran J, Bishop A, Plint A, MacPhee S, Zemek R, Chorney J, et al. Understanding discharge communication behaviours
in a pediatric emergency care context: a mixed methods observation study protocol. BMC Health Serv Res 2017 Apr
17;17(1):276 [FREE Full text] [doi: 10.1186/s12913-017-2204-5] [Medline: 28412951]

8. Samuels-Kalow ME, Stack AM, Porter SC. Effective discharge communication in the emergency department. Ann Emerg
Med 2012 Aug;60(2):152-159. [doi: 10.1016/j.annemergmed.2011.10.023] [Medline: 22221840]

9. Sheikh H, Brezar A, Dzwonek A, Yau L, Calder LA. Patient understanding of discharge instructions in the emergency
department: do different patients need different approaches? Int J Emerg Med 2018 Feb 08;11(1):5 [FREE Full text] [doi:
10.1186/s12245-018-0164-0] [Medline: 29423767]

10. Crane JA. Patient comprehension of doctor-patient communication on discharge from the emergency department. J Emergency
Med 1997 Jan;15(1):1-7. [doi: 10.1016/s0736-4679(96)00261-2] [Medline: 9017479]

11. Glick AF, Farkas JS, Nicholson J, Dreyer BP, Fears M, Bandera C, et al. Parental management of discharge instructions:
a systematic review. Pediatrics 2017 Aug;140(2):e20164165 [FREE Full text] [doi: 10.1542/peds.2016-4165] [Medline:
28739657]

12. Curran J, Murphy A, Newton M, Zemek R, Hartling L, Plint A, et al. Discharge instructions for caregivers in the context
of pediatric emergency care: a narrative synthesis protocol. Syst Rev 2014 Mar 14;3:26 [FREE Full text] [doi:
10.1186/2046-4053-3-26] [Medline: 24628948]

13. Gentles SJ, Lokker C, McKibbon KA. Health information technology to facilitate communication involving health care
providers, caregivers, and pediatric patients: a scoping review. J Med Internet Res 2010 Jun 18;12(2):e22 [FREE Full text]
[doi: 10.2196/jmir.1390] [Medline: 20562092]

14. Dudas RA, Pumilia JN, Crocetti M. Pediatric caregiver attitudes and technologic readiness toward electronic follow-up
communication in an urban community emergency department. Telemed J E Health 2013 Jun;19(6):493-496. [doi:
10.1089/tmj.2012.0166] [Medline: 23570276]

15. Poissant L. The impact of electronic health records on time efficiency of physicians and nurses: a systematic review. J Am
Medical Informatics Assoc 2005 May 19;12(5):505-516. [doi: 10.1197/jamia.m1700]

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | e36878 | p. 21https://pediatrics.jmir.org/2022/2/e36878
(page number not for citation purposes)

Wozney et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app1.docx&filename=32655caa5d255db4d26147239d2b7816.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app1.docx&filename=32655caa5d255db4d26147239d2b7816.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app2.docx&filename=cc8be31e7df098a7f06cdffa26444345.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app2.docx&filename=cc8be31e7df098a7f06cdffa26444345.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app3.docx&filename=3f44545103e2ef29c04c06d0fd1b8c48.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app3.docx&filename=3f44545103e2ef29c04c06d0fd1b8c48.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app4.docx&filename=952f9e271097cbc483ceae4207c762e1.docx
https://jmir.org/api/download?alt_name=pediatrics_v5i2e36878_app4.docx&filename=952f9e271097cbc483ceae4207c762e1.docx
https://jkms.org/DOIx.php?id=10.3346/jkms.2012.27.10.1222
http://dx.doi.org/10.3346/jkms.2012.27.10.1222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23091321&dopt=Abstract
https://www.ncbi.nlm.nih.gov/books/NBK532465/?report=reader
http://dx.doi.org/10.1067/mem.2001.112253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11275826&dopt=Abstract
https://doi.org/10.1097/PEC.0b013e31826c9aab
http://dx.doi.org/10.1097/pec.0b013e31826c9aab
https://acem.org.au/getmedia/cbe80f1c-a64e-40ab-998f-ad57325a206f/Quality-Standards-1st-Edition-2015.aspx
https://acem.org.au/getmedia/cbe80f1c-a64e-40ab-998f-ad57325a206f/Quality-Standards-1st-Edition-2015.aspx
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2204-5
http://dx.doi.org/10.1186/s12913-017-2204-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28412951&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2011.10.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22221840&dopt=Abstract
https://doi.org/10.1186/s12245-018-0164-0
http://dx.doi.org/10.1186/s12245-018-0164-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29423767&dopt=Abstract
http://dx.doi.org/10.1016/s0736-4679(96)00261-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9017479&dopt=Abstract
http://europepmc.org/abstract/MED/28739657
http://dx.doi.org/10.1542/peds.2016-4165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28739657&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/2046-4053-3-26
http://dx.doi.org/10.1186/2046-4053-3-26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24628948&dopt=Abstract
https://www.jmir.org/2010/2/e22/
http://dx.doi.org/10.2196/jmir.1390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20562092&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2012.0166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23570276&dopt=Abstract
http://dx.doi.org/10.1197/jamia.m1700
http://www.w3.org/Style/XSL
http://www.renderx.com/


16. Cucciniello M, Lapsley I, Nasi G, Pagliari C. Understanding key factors affecting electronic medical record implementation:
a sociotechnical approach. BMC Health Serv Res 2015 Jul 17;15:268 [FREE Full text] [doi: 10.1186/s12913-015-0928-7]
[Medline: 26184405]

17. Ray M, Dayan PS, Pahalyants V, Chernick LS. Mobile health technology to communicate discharge and follow-up
information to adolescents from the emergency department. Pediatric Emergency Care 2016;32(12):900-905. [doi:
10.1097/pec.0000000000000970]

18. American Academy of Pediatrics Committee on Pediatric Emergency Medicine, American College of Emergency Physicians
Pediatric Emergency Medicine Committee, Emergency Nurses Association Pediatric Committee. Handoffs: transitions of
care for children in the emergency department. Pediatrics 2016 Nov 31;138(5):e20162680. [doi: 10.1542/peds.2016-2680]
[Medline: 27940798]

19. Curran JA, Gallant AJ, Zemek R, Newton AS, Jabbour M, Chorney J, et al. Discharge communication practices in pediatric
emergency care: a systematic review and narrative synthesis. Syst Rev 2019 Apr 03;8(1):83 [FREE Full text] [doi:
10.1186/s13643-019-0995-7] [Medline: 30944038]

20. Hoek AE, Anker SC, van Beeck EF, Burdorf A, Rood PP, Haagsma JA. Patient discharge instructions in the emergency
department and their effects on comprehension and recall of discharge instructions: a systematic review and meta-analysis.
Ann Emerg Med 2020 Mar;75(3):435-444. [doi: 10.1016/j.annemergmed.2019.06.008] [Medline: 31439363]

21. Motamedi SM, Posadas-Calleja J, Straus S, Bates DW, Lorenzetti DL, Baylis B, et al. The efficacy of computer-enabled
discharge communication interventions: a systematic review. BMJ Qual Saf 2011 May 24;20(5):403-415. [doi:
10.1136/bmjqs.2009.034587] [Medline: 21262793]

22. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JP, et al. The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate health care interventions: explanation and elaboration. PLoS
Med 2009 Jul 21;6(7):e1000100 [FREE Full text] [doi: 10.1371/journal.pmed.1000100] [Medline: 19621070]

23. Schardt C, Adams MB, Owens T, Keitz S, Fontelo P. Utilization of the PICO framework to improve searching PubMed
for clinical questions. BMC Med Inform Decis Mak 2007 Jun 15;7:16 [FREE Full text] [doi: 10.1186/1472-6947-7-16]
[Medline: 17573961]

24. How can I cite Covidence? Covidence. URL: https://support.covidence.org/help/how-can-i-cite-covidence [accessed
2020-01-01]

25. Hong QN, Fàbregues S, Bartlett G, Boardman F, Cargo M, Dagenais P, et al. The Mixed Methods Appraisal Tool (MMAT)
version 2018 for information professionals and researchers. Educ Inf 2018 Dec 18;34(4):285-291. [doi: 10.3233/efi-180221]

26. Hong Q, Pluye P, Fàbregues S, Bartlett G, Boardman F, Cargo M, et al. Improving the content validity of the mixed methods
appraisal tool: a modified e-Delphi study. J Clin Epidemiol 2019 Jul;111:49-59.e1 [FREE Full text] [doi:
10.1016/j.jclinepi.2019.03.008] [Medline: 30905698]

27. Guidance on the conduct of narrative synthesis in systematic reviews: a product of the ESRC methods programme (Version
I). University of Lancaster. URL: https://www.lancaster.ac.uk/media/lancaster-university/content-assets/documents/fhm/
dhr/chir/NSsynthesisguidanceVersion1-April2006.pdf [accessed 2022-01-01]

28. Fine AM, Kalish LA, Forbes P, Goldmann D, Mandl KD, Porter SC. Parent-driven technology for decision support in
pediatric emergency care. Jt Comm J Qual Patient Saf 2009 Jun;35(6):307-315. [doi: 10.1016/s1553-7250(09)35044-8]
[Medline: 19565690]

29. Joshi A, Weng W, Lichenstein R, Arora M, Sears A. Prospective tracking of a pediatric emergency department e-kiosk to
deliver asthma education. Health Informatics J 2009 Dec;15(4):282-295 [FREE Full text] [doi: 10.1177/1460458209345899]
[Medline: 20007653]

30. Kerns E, McCulloh R, Fouquet S, McDaniel C, Ken L, Liu P, et al. Utilization and effects of mobile electronic clinical
decision support on pediatric asthma care quality in the emergency department and inpatient setting. JAMIA Open 2021
Apr;4(2):ooab019 [FREE Full text] [doi: 10.1093/jamiaopen/ooab019] [Medline: 33898935]

31. Kwok MY, Bakken SR, Pusic MV, York D, Pahalyants V, Ye C, et al. Development and pilot testing of a computerized
asthma kiosk to initiate chronic asthma care in a pediatric emergency department. Pediatr Emerg Care 2018
Oct;34(10):e190-e195. [doi: 10.1097/PEC.0000000000001630] [Medline: 30281581]

32. Morrison AK, Nimmer M, Ferguson CC. Leveraging the electronic medical record to increase distribution of low literacy
asthma education in the emergency department. Acad Pediatr 2021 Jul;21(5):868-876. [doi: 10.1016/j.acap.2020.11.011]
[Medline: 33221494]

33. Mortenson P, Singhal A, Hengel AR, Purtzki J. Impact of early follow-up intervention on parent-reported postconcussion
pediatric symptoms: a feasibility study. J Head Trauma Rehabil 2016;31(6):E23-E32. [doi: 10.1097/HTR.0000000000000223]
[Medline: 27022958]

34. Polihronis C, Cloutier PF, Gray C, Kennedy A, Zemek R, Ranney M, et al. 4.53 streamlining emergency department mental
health discharge planning using the electronic heads-ed screening tool. J Am Acad Child Adolescent Psychiatry 2016
Oct;55(10):S180. [doi: 10.1016/j.jaac.2016.09.248]

35. Porter SC, Cai Z, Gribbons W, Goldmann DA, Kohane IS. The asthma kiosk: a patient-centered technology for collaborative
decision support in the emergency department. J Am Med Inform Assoc 2004;11(6):458-467 [FREE Full text] [doi:
10.1197/jamia.M1569] [Medline: 15298999]

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | e36878 | p. 22https://pediatrics.jmir.org/2022/2/e36878
(page number not for citation purposes)

Wozney et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0928-7
http://dx.doi.org/10.1186/s12913-015-0928-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26184405&dopt=Abstract
http://dx.doi.org/10.1097/pec.0000000000000970
http://dx.doi.org/10.1542/peds.2016-2680
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27940798&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-019-0995-7
http://dx.doi.org/10.1186/s13643-019-0995-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30944038&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2019.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31439363&dopt=Abstract
http://dx.doi.org/10.1136/bmjqs.2009.034587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21262793&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000100
http://dx.doi.org/10.1371/journal.pmed.1000100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621070&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-7-16
http://dx.doi.org/10.1186/1472-6947-7-16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17573961&dopt=Abstract
https://support.covidence.org/help/how-can-i-cite-covidence
http://dx.doi.org/10.3233/efi-180221
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(18)30082-9
http://dx.doi.org/10.1016/j.jclinepi.2019.03.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30905698&dopt=Abstract
https://www.lancaster.ac.uk/media/lancaster-university/content-assets/documents/fhm/dhr/chir/NSsynthesisguidanceVersion1-April2006.pdf
https://www.lancaster.ac.uk/media/lancaster-university/content-assets/documents/fhm/dhr/chir/NSsynthesisguidanceVersion1-April2006.pdf
http://dx.doi.org/10.1016/s1553-7250(09)35044-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19565690&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458209345899?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1460458209345899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20007653&dopt=Abstract
http://europepmc.org/abstract/MED/33898935
http://dx.doi.org/10.1093/jamiaopen/ooab019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33898935&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0000000000001630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30281581&dopt=Abstract
http://dx.doi.org/10.1016/j.acap.2020.11.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33221494&dopt=Abstract
http://dx.doi.org/10.1097/HTR.0000000000000223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27022958&dopt=Abstract
http://dx.doi.org/10.1016/j.jaac.2016.09.248
http://europepmc.org/abstract/MED/15298999
http://dx.doi.org/10.1197/jamia.M1569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15298999&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


36. Porter SC, Kaushal R, Forbes PW, Goldmann D, Kalish LA. Impact of a patient-centered technology on medication errors
during pediatric emergency care. Ambul Pediatr 2008;8(5):329-335. [doi: 10.1016/j.ambp.2008.06.003] [Medline: 18922507]

37. Sinha M, Khor K, Amresh A, Drachman D, Frechette A. The use of a kiosk-model bilingual self-triage system in the
pediatric emergency department. Pediatr Emerg Care 2014 Jan;30(1):63-68. [doi: 10.1097/PEC.0000000000000037]
[Medline: 24378865]

38. Porter SC, Forbes P, Feldman HA, Goldmann DA. Impact of patient-centered decision support on quality of asthma care
in the emergency department. Pediatrics 2006 Jan;117(1):e33-e42. [doi: 10.1542/peds.2005-0906] [Medline: 16396846]

39. Baker MD, Monroe KW, King WD, Sorrentino A, Glaeser PW. Effectiveness of fever education in a pediatric emergency
department. Pediatr Emerg Care 2009 Sep;25(9):565-568. [doi: 10.1097/PEC.0b013e3181b4f64e] [Medline: 19755888]

40. Belisle S, Dobrin A, Elsie S, Ali S, Brahmbhatt S, Kumar K, et al. The effectiveness of video discharge instructions for
acute otitis media in children: a randomized controlled trial. Paediatrics Child Health 2018;23(1):e10. [doi:
10.1093/pch/pxy054.025]

41. Bloch SA, Bloch AJ. Using video discharge instructions as an adjunct to standard written instructions improved caregivers'
understanding of their child's emergency department visit, plan, and follow-up: a randomized controlled trial. Pediatr Emerg
Care 2013 Jun;29(6):699-704. [doi: 10.1097/PEC.0b013e3182955480] [Medline: 23714763]

42. Boychuk RB, Demesa CJ, Kiyabu KM, Yamamoto F, Yamamoto LG, Sanderson R, et al. Change in approach and delivery
of medical care in children with asthma: results from a multicenter emergency department educational asthma management
program. Pediatrics 2006 Apr;117(4 Pt 2):S145-S151. [doi: 10.1542/peds.2005-2000L] [Medline: 16777830]

43. Golden-Plotnik S, Ali S, Drendel AL, Wong T, Ferlisi F, Todorovich S, et al. A Web-based module and online video for
pain management education for caregivers of children with fractures: a randomized controlled trial. CJEM 2018
Nov;20(6):882-891. [doi: 10.1017/cem.2017.414] [Medline: 29041997]

44. Hoek AE, Bouwhuis MG, Haagsma JA, Keyzer-Dekker CM, Bakker B, Bokhorst EF, et al. Effect of written and video
discharge instructions on parental recall of information about analgesics in children: a pre/post-implementation study. Eur
J Emerg Med 2021 Jan 01;28(1):43-49. [doi: 10.1097/MEJ.0000000000000746] [Medline: 32842041]

45. Ismail S, McIntosh M, Kalynych C, Joseph M, Wylie T, Butterfield R, et al. Impact of video discharge instructions for
pediatric fever and closed head injury from the emergency department. J Emerg Med 2016 Mar;50(3):e177-e183. [doi:
10.1016/j.jemermed.2015.10.006] [Medline: 26806318]

46. Jové-Blanco A, Solís-García G, Torres-Soblechero L, Escobar-Castellanos M, Mora-Capín A, Rivas-García A, et al. Video
discharge instructions for pediatric gastroenteritis in an emergency department: a randomized, controlled trial. Eur J Pediatr
2021 Feb;180(2):569-575 [FREE Full text] [doi: 10.1007/s00431-020-03827-w] [Medline: 33029683]

47. Jung J, Jung E, Park J, Kim D, Lee S. 72 a randomized control study for the effectiveness of discharge order using video
explanation to patients with minor head trauma compared to previous explaining method using explanation paper in one
tertiary pediatric emergency department. Annals Emergency Med 2011 Oct;58(4):S201. [doi:
10.1016/j.annemergmed.2011.06.098]

48. Ladde J, Alofs E, Thundiyil J, Mack R, Carr B, Morgan K. Abstracts of the 25th SAEM (Society for Academic Emergency
Medicine) Annual Meeting. May 14-18, 2013. Atlanta, Georgia, USA. Acad Emerg Med 2013 May;20 Suppl 1(5):S4-367
[FREE Full text] [doi: 10.1111/acem.12115] [Medline: 23895627]

49. Lawrence LM, Jenkins CA, Zhou C, Givens TG. The effect of diagnosis-specific computerized discharge instructions on
72-hour return visits to the pediatric emergency department. Pediatr Emerg Care 2009 Nov;25(11):733-738. [doi:
10.1097/PEC.0b013e3181bec817] [Medline: 19864969]

50. Lion KC, Brown JC, Ebel BE, Klein EJ, Strelitz B, Gutman CK, et al. Effect of telephone vs video interpretation on parent
comprehension, communication, and utilization in the pediatric emergency department: a randomized clinical trial. JAMA
Pediatr 2015 Dec;169(12):1117-1125 [FREE Full text] [doi: 10.1001/jamapediatrics.2015.2630] [Medline: 26501862]

51. Macy ML, Davis MM, Clark SJ, Stanley RM. Parental health literacy and asthma education delivery during a visit to a
community-based pediatric emergency department: a pilot study. Pediatr Emerg Care 2011 Jun;27(6):469-474 [FREE Full
text] [doi: 10.1097/PEC.0b013e31821c98a8] [Medline: 21629152]

52. Mian A, Oldridge C, Thompson T, Boating B, Neal S, Ford D. Patients and physicians as partners. effectiveness of
multi-faceted educational modules on management of patients presenting to emergency department with fever-neutropenia.
In: Proceedings of the 48th Congress of the International Society of Paediatric Oncology (SIOP). 2016 Presented at: 48th
Congress of the International Society of Paediatric Oncology (SIOP); Oct 19–22, 2016; Dublin, Ireland. [doi:
10.1002/pbc.26233]

53. Video education intervention in the emergency department. NIH U.S. National Library of Medicines. URL: https:/
/clinicaltrials.gov/ct2/show/NCT01471769 [accessed 2022-01-01]

54. Wood EB, Harrison G, Trickey A, Friesen MA, Stinson S, Rovelli E, et al. Evidence-based practice: video-discharge
instructions in the pediatric emergency department. J Emerg Nurs 2017 Jul;43(4):316-321. [doi: 10.1016/j.jen.2016.11.003]
[Medline: 28359707]

55. Wood EB, Barnett S, Harrison G, Presgrave K, Stinson S, Rovelli E. Instrucciones De Alta Por video: effectiveness of
video discharge instructions for Spanish-speaking caregivers in the pediatric emergency department. J Emerg Nurs 2020
Mar;46(2):180-187. [doi: 10.1016/j.jen.2019.11.006] [Medline: 32019682]

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | e36878 | p. 23https://pediatrics.jmir.org/2022/2/e36878
(page number not for citation purposes)

Wozney et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.ambp.2008.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18922507&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0000000000000037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24378865&dopt=Abstract
http://dx.doi.org/10.1542/peds.2005-0906
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16396846&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0b013e3181b4f64e
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19755888&dopt=Abstract
http://dx.doi.org/10.1093/pch/pxy054.025
http://dx.doi.org/10.1097/PEC.0b013e3182955480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23714763&dopt=Abstract
http://dx.doi.org/10.1542/peds.2005-2000L
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16777830&dopt=Abstract
http://dx.doi.org/10.1017/cem.2017.414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29041997&dopt=Abstract
http://dx.doi.org/10.1097/MEJ.0000000000000746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32842041&dopt=Abstract
http://dx.doi.org/10.1016/j.jemermed.2015.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26806318&dopt=Abstract
http://europepmc.org/abstract/MED/33029683
http://dx.doi.org/10.1007/s00431-020-03827-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33029683&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2011.06.098
https://doi.org/10.1111/acem.12115
http://dx.doi.org/10.1111/acem.12115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23895627&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0b013e3181bec817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19864969&dopt=Abstract
http://europepmc.org/abstract/MED/26501862
http://dx.doi.org/10.1001/jamapediatrics.2015.2630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26501862&dopt=Abstract
http://europepmc.org/abstract/MED/21629152
http://europepmc.org/abstract/MED/21629152
http://dx.doi.org/10.1097/PEC.0b013e31821c98a8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21629152&dopt=Abstract
http://dx.doi.org/10.1002/pbc.26233
https://clinicaltrials.gov/ct2/show/NCT01471769
https://clinicaltrials.gov/ct2/show/NCT01471769
http://dx.doi.org/10.1016/j.jen.2016.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28359707&dopt=Abstract
http://dx.doi.org/10.1016/j.jen.2019.11.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32019682&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


56. Zorc JJ, Chew A, Allen JL, Shaw K. Beliefs and barriers to follow-up after an emergency department asthma visit: a
randomized trial. Pediatrics 2009 Oct;124(4):1135-1142 [FREE Full text] [doi: 10.1542/peds.2008-3352] [Medline:
19786448]

57. Bucaro PJ, Black E. Facilitating a safe transition from the pediatric emergency department to home with a post-discharge
phone call: a quality-improvement initiative to improve patient safety. J Emerg Nurs 2014 May;40(3):245-252. [doi:
10.1016/j.jen.2013.02.003] [Medline: 23537471]

58. Chande VT, Exum V. Follow-up phone calls after an emergency department visit. Pediatrics 1994 Mar;93(3):513-514.
[Medline: 8115218]

59. Goldman RD, Wei JJ, Cheyne J, Jamieson B, Friedman BC, Lin GX, et al. Impact of follow-up calls from the pediatric
emergency department on return visits within 72 hours: a randomized controlled trial. Pediatr Emerg Care 2014
Sep;30(9):613-616. [doi: 10.1097/PEC.0000000000000207] [Medline: 25162691]

60. Jones SL, Jones PK, Katz J. A nursing intervention to increase compliance in otitis media patients. Appl Nurs Res 1989
May;2(2):68-73. [doi: 10.1016/s0897-1897(89)80048-5] [Medline: 2719485]

61. Khan MS, O'Meara M, Stevermuer TL, Henry RL. Randomized controlled trial of asthma education after discharge from
an emergency department. J Paediatr Child Health 2004 Dec;40(12):674-677. [doi: 10.1111/j.1440-1754.2004.00490.x]
[Medline: 15569282]

62. Wong FK, Chow S, Chang K, Lee A, Liu J. Effects of nurse follow-up on emergency room revisits: a randomized controlled
trial. Soc Sci Med 2004 Dec;59(11):2207-2218. [doi: 10.1016/j.socscimed.2004.03.028] [Medline: 15450698]

63. Babcock L, Kurowski BG, Zhang N, Dexheimer JW, Dyas J, Wade SL. Adolescents with mild traumatic brain injury get
SMART: an analysis of a novel web-based intervention. Telemed J E Health 2017 Jul;23(7):600-607 [FREE Full text] [doi:
10.1089/tmj.2016.0215] [Medline: 28112591]

64. Goldman RD, Antoon R, Tait G, Zimmer D, Viegas A, Mounstephen B. Culture results via the internet: a novel way for
communication after an emergency department visit. J Pediatr 2005 Aug;147(2):221-226. [doi: 10.1016/j.jpeds.2005.04.026]
[Medline: 16126054]

65. Hart L, Nedadur R, Reardon J, Sirizzotti N, Poonai C, Speechley KN, et al. Web-based tools for educating caregivers about
childhood fever: a randomized controlled trial. Pediatr Emerg Care 2019 May;35(5):353-358. [doi:
10.1097/PEC.0000000000000936] [Medline: 27749811]

66. A factorial randomised controlled trial of a health literacy modified children's fever education program for parents attending
emergency. University of Western Sydney. URL: https://researchdirect.westernsydney.edu.au/islandora/object/uws%3A29966/
[accessed 2022-01-01]

67. Fernandez C, Kuriakose K, Cataletto M. Methods to improve effectiveness and retention of asthma education for children:
a pilot project with 1 year follow-up. Paediatric Respiratory Rev 2011 Jun;12:S70. [doi: 10.1016/s1526-0542(11)70070-7]

68. Sockrider MM, Abramson S, Brooks E, Caviness AC, Pilney S, Koerner C, et al. Delivering tailored asthma family education
in a pediatric emergency department setting: a pilot study. Pediatrics 2006 Apr;117(4 Pt 2):S135-S144. [doi:
10.1542/peds.2005-2000K] [Medline: 16777829]

69. Boyd J, Harper C, Thomas P. Text messages improve pain management post-discharge from the paediatric emergency
department. African J Emergency Med 2013 Dec;3(4):S4-S5. [doi: 10.1016/j.afjem.2013.08.007]

70. Lee J, Safier B, Ballow M. Effect of text message medication reminders on asthmatic medicationadherence. Annals Allergy
Asthma Immunol 2011;107(1):A37.

71. Malbon K, Fleisher D, Soghomonian C, Paul A. ‘From the ED2PMD’: a text messaging program to connect adolescents
to a health home. Annals Emergency Med 2013 Oct;62(4):S101. [doi: 10.1016/j.annemergmed.2013.07.102]

72. Salinero E, Cramm K, Papa L. 3 in a population of patients presenting to a pediatric emergency department, is receiving a
text message reminder associated with increased follow-up compliance after discharge? Annals Emergency Med 2012
Oct;60(4):S2-54 [FREE Full text] [doi: 10.1016/j.annemergmed.2012.06.030]

73. Wolff M, Balamuth F, Sampayo E, Mollen C. Improving adolescent pelvic inflammatory disease follow-up from the
emergency department: randomized controlled trial with text messages. Ann Emerg Med 2016 May;67(5):602-9.e3 [FREE
Full text] [doi: 10.1016/j.annemergmed.2015.10.022] [Medline: 26686262]

74. Taylor B, Wilcox A, Morrison K, Hiltz M, Campbell M, MacPhee E, et al. Implementation of a game-based information
system and e-therapeutic platform in a pediatric emergency department waiting room: preliminary evidence of benefit.
Procedia Comput Sci 2015;63:332-339. [doi: 10.1016/j.procs.2015.08.351]

75. Farooqui N, Stukus DR, Strothman KR, Ryan K, Cohen DM, Stevens JH. Improvement in asthma outcomes through a
mobile application may be dependent upon health literacy. J Allergy Clin Immunol 2017 Feb;139(2):AB178. [doi:
10.1016/j.jaci.2016.12.582]

76. Lund A, Joo D, Lewis K, Arikan Y, Grunfeld A. Photodocumentation as an emergency department documentation tool in
soft tissue infection: a randomized trial. CJEM 2013 Nov;15(6):345-352. [doi: 10.2310/8000.2013.130726] [Medline:
24176458]

77. Alpern ER, Clark AE, Alessandrini EA, Gorelick MH, Kittick M, Stanley RM, Pediatric Emergency Care Applied Research
Network (PECARN). Recurrent and high-frequency use of the emergency department by pediatric patients. Acad Emerg
Med 2014 Apr;21(4):365-373 [FREE Full text] [doi: 10.1111/acem.12347] [Medline: 24730398]

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | e36878 | p. 24https://pediatrics.jmir.org/2022/2/e36878
(page number not for citation purposes)

Wozney et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

http://europepmc.org/abstract/MED/19786448
http://dx.doi.org/10.1542/peds.2008-3352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19786448&dopt=Abstract
http://dx.doi.org/10.1016/j.jen.2013.02.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23537471&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8115218&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0000000000000207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25162691&dopt=Abstract
http://dx.doi.org/10.1016/s0897-1897(89)80048-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2719485&dopt=Abstract
http://dx.doi.org/10.1111/j.1440-1754.2004.00490.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15569282&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2004.03.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15450698&dopt=Abstract
http://europepmc.org/abstract/MED/28112591
http://dx.doi.org/10.1089/tmj.2016.0215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28112591&dopt=Abstract
http://dx.doi.org/10.1016/j.jpeds.2005.04.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16126054&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0000000000000936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27749811&dopt=Abstract
https://researchdirect.westernsydney.edu.au/islandora/object/uws%3A29966/
http://dx.doi.org/10.1016/s1526-0542(11)70070-7
http://dx.doi.org/10.1542/peds.2005-2000K
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16777829&dopt=Abstract
http://dx.doi.org/10.1016/j.afjem.2013.08.007
http://dx.doi.org/10.1016/j.annemergmed.2013.07.102
http://www.elsevier.es/en/linksolver/ft/pii/S0213-4853(11)00063-6
http://dx.doi.org/10.1016/j.annemergmed.2012.06.030
http://europepmc.org/abstract/MED/26686262
http://europepmc.org/abstract/MED/26686262
http://dx.doi.org/10.1016/j.annemergmed.2015.10.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26686262&dopt=Abstract
http://dx.doi.org/10.1016/j.procs.2015.08.351
http://dx.doi.org/10.1016/j.jaci.2016.12.582
http://dx.doi.org/10.2310/8000.2013.130726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24176458&dopt=Abstract
https://doi.org/10.1111/acem.12347
http://dx.doi.org/10.1111/acem.12347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24730398&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


78. Scheder-Bieschin J, Blümke B, de Buijzer E, Cotte F, Echterdiek F, Nacsa J, et al. Improving emergency department
patient-physician conversation through an artificial intelligence symptom-taking tool: mixed methods pilot observational
study. JMIR Form Res 2022 Feb 07;6(2):e28199 [FREE Full text] [doi: 10.2196/28199] [Medline: 35129452]

79. Miller S, Gilbert S, Virani V, Wicks P. Patients' utilization and perception of an artificial intelligence-based symptom
assessment and advice technology in a British primary care waiting room: exploratory pilot study. JMIR Hum Factors 2020
Jul 10;7(3):e19713 [FREE Full text] [doi: 10.2196/19713] [Medline: 32540836]

80. Byczkowski TL, Downing KA, FitzGerald MR, Kennebeck SS, Gillespie GL, Alessandrini EA. The pediatric emergency
department care experience: a quality measure. Patient Experience J 2018 Jul 25;5(2):32-53. [doi: 10.35680/2372-0247.1288]

Abbreviations
ED: emergency department
EDCT: electronic discharge communication tool
ICT: information and communication technology
MMAT: Mixed Method Appraisal Tool
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Edited by S Badawy; submitted 30.01.22; peer-reviewed by M Rush, I Meulenbroeks; comments to author 31.03.22; revised version
received 05.04.22; accepted 06.04.22; published 24.06.22

Please cite as:
Wozney L, Curran J, Archambault P, Cassidy C, Jabbour M, Mackay R, Newton A, Plint AC, Somerville M
Electronic Discharge Communication Tools Used in Pediatric Emergency Departments: Systematic Review
JMIR Pediatr Parent 2022;5(2):e36878
URL: https://pediatrics.jmir.org/2022/2/e36878
doi: 10.2196/36878
PMID: 35608929

©Lori Wozney, Janet Curran, Patrick Archambault, Christine Cassidy, Mona Jabbour, Rebecca Mackay, Amanda Newton, Amy
C Plint, Mari Somerville. Originally published in JMIR Pediatrics and Parenting (https://pediatrics.jmir.org), 24.06.2022. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Pediatrics and Parenting, is properly cited. The complete bibliographic
information, a link to the original publication on https://pediatrics.jmir.org, as well as this copyright and license information must
be included.

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | e36878 | p. 25https://pediatrics.jmir.org/2022/2/e36878
(page number not for citation purposes)

Wozney et alJMIR PEDIATRICS AND PARENTING

XSL•FO
RenderX

https://formative.jmir.org/2022/2/e28199/
http://dx.doi.org/10.2196/28199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35129452&dopt=Abstract
https://humanfactors.jmir.org/2020/3/e19713/
http://dx.doi.org/10.2196/19713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32540836&dopt=Abstract
http://dx.doi.org/10.35680/2372-0247.1288
https://pediatrics.jmir.org/2022/2/e36878
http://dx.doi.org/10.2196/36878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35608929&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

