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Abstract

Background: Telemedicine modalities, such as videoconferencing, are used by health care providersto remotely deliver health
care to patients. Telemedicine use in pediatrics has increased in recent years. This has resulted in improved health care access,
optimized disease management, progress in the monitoring of health conditions, and fewer exposures to patients with illnesses
during pandemics (eg, the COVID-19 pandemic).

Objective: We aimed to systematically evaluate the most recent evidence on the feasibility and accessibility of telemedicine
services, patients’ and care providers' satisfaction with these services, and treatment outcomes related to telemedicine service
use among pediatric populations with different health conditions.

Methods: Studies were obtained from the PubMed database on May 10, 2020. We followed the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines. In this review, we included randomized controlled trials from the
last 10 years that used a telemedicine approach as a study intervention or assessed telemedicine as a subspecialty of pediatric
care. Titles and abstracts were independently screened based on the igibility criteria. Afterward, full texts were retrieved and
independently screened based on the ligibility criteria. A standardized form was used to extract the following data: publication
title, first author’'s name, publication year, participants’ characteristics, study design, the technology-based approach that was
used, intervention characteristics, study goals, and study findings.

Results: Intotal, 11 articles met theinclusion criteriaand wereincluded in thisreview. All studieswere categorized asrandomized
controlled trials (8/11, 73%) or cluster randomized trials (3/11, 27%). The number of participants in each study ranged from 22
to 400. The health conditions that were assessed included obesity (3/11, 27%), asthma (2/11, 18%), mental health conditions
(/11, 9%), otitismedia (1/11, 9%), skin conditions (1/11, 9%), type 1 diabetes (1/11, 9%), attention deficit hyperactivity disorder
(/11, 9%), and cystic fibrosis—related pancresatic insufficiency (1/11). The telemedicine approaches that were used included
patient and doctor videoconferencing visits (5/11, 45%), smartphone-based interventions (3/11, 27%), telephone counseling (2/11,
18%), and telemedicine-based screening visits (1/11, 9%). The telemedicine interventions in all included studies resulted in
outcomes that were comparable to or better than the outcomes of control groups. These outcomes were related to symptom
management, quality of life, satisfaction, medication adherence, visit completion rates, and disease progression.

Conclusions:  Although more research is needed, the evidence from this review suggests that telemedicine services for the
general public and pediatric care are comparable to or better than in-person services. Patients, health care professionals, and
caregivers may benefit from using both telemedicine services and traditional, in-person health care services. To maximize the
potential of telemedicine, future research should focus on improving patients’ access to care, increasing the cost-effectiveness of
telemedicine services, and eliminating barriers to telemedicine use.

https://pediatrics.jmir.org/2021/1/e22696 JMIR Pediatr Parent 2021 | vol. 4 | iss. 1| €22696 | p. 1
(page number not for citation purposes)


mailto:sbadawy@luriechildrens.org
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

(JMIR Pediatr Parent 2021;4(1):€22696) doi: 10.2196/22696

Shah & Badawy

KEYWORDS

telemedicine; telehealth; pediatrics; COVID-19; coronavirus; pandemic; digital; eHealth; mHealth; mobile health

Introduction

Telemedicine is a broad term that describes the use of
technology in health services for patients and families [1-3].
Such services include teleeducation, telecounseling, and
telecommunication platforms that enhance the effectiveness
and reach of health care[1,2]. Physicians and other health care
providers mainly use telemedicine technol ogy to conduct remote
patient visits[1]. Thisisespecialy truein thefield of pediatrics,
given that patients and families frequently face obstacles such
as a limited number of pediatric specialists and barriers to
long-distance travel [4-7]. Recent advances in pediatric
telemedicine have madeit possible to deliver pediatric services
to medically underserved regions and low-income countries
[2,8,9]. Overall, this has led to improved access to health care
and the fast assessment, monitoring, and treatment of patients
[2,20]. Numerous studies have reported that these benefits,
along with the cost-effectiveness of videoconferencing visits
(ie, compared to that of in-person visits), have improved the
quality of life of patients and their caregivers[8-12]. However,
even with new telemedicinetechnol ogy, barriersto telemedicine
access still exist, including the need for strong internet
connections, software, and equipment [3,8,10]. Furthermore,
studies have shown that the maintenance of telemedicine
softwareis costly, especially in rural areas where such software
can be especialy useful [8]. The professiona and ethical
challenges that come with internet-based health care affect
patients and physicians[3,13]. Patients and their caregiverscan
be hesitant to partake in telemedicine encounters due to their
desire to see a physician in person, the need for insurance
reimbursement, or their attitudes toward technology [1].

Due to the many benefits that telemedicine encounters can
provide to patients and physicians, telemedicine services have
been used more frequently in recent years [1]. The COVID-19
pandemic has highlighted several important benefits, challenges,
and barriers in health care delivery [5,14-18]. Stay-at-home
orders, reductionsin the number of elective procedures, theloss
of jobs, and people’s avoidance of hospitals and emergency
rooms have madeit increasingly difficult for patientsto maintain
their health care needs during the pandemic [14,17,19,20].
Telemedicine technologies can be especially beneficial during
the pandemic, asthey can be used to minimize people' sexposure
to patients with illnesses and provide an on-demand alternative
totraditional, in-person visits[15,17,21-23]. Although children
who test positive for COVID-19 typicaly exhibit mild
symptoms, routine health services are till an important aspect
of a child’s well-being [24]. Patients with chronic conditions
or those who exhibit risk factors for severe disease (eg, asthma
or alergies) can be evaluated via telemedicine modalities for
ensuring proper disease management [24].

Thefuture uses of telemedicine technology may include remote
patient monitoring, triage, and the implementation of
telemedicine servicesin rural settings or |low-income countries
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[1,8,10]. The goals of telemedicine research include reducing
the cost of telemedicine services and optimizing the use of
telemedicine technology across different settings [2,8]. These
goals are achievable, especially with the growing amount of
evidence that supportsthe feasibility, acceptability, and efficacy
of many digita interventions (eg, telehealth approaches) [25-29].

The unique challenges resulting from the COVD-19 pandemic,
limited accessibility of pediatric health care in rural areas,
management of childhood chronic illnesses, lack of pediatric
specialists (ie, compared to the number adult care specialists),
and difficulties in traveling with children have highlighted the
usefulness and importance of telemedicine modalities for the
pediatric population [4-7]. Recent studies and reviews have
suggested that telemedicine is a cost-effective, feasible, and
beneficial mode of delivering health carefor avariety of medical
conditions, such as diabetes, heart disease, and depressive
disorder [30-33]. Telemedicine's beneficia role in neonatal
intensive care unit patient monitoring and pediatric obesity
management have also been noted in reviews [10,34]. This
review aims to compare the use of telemedicine modalities to
that of standard care modalities and determine whether
telemedicine procedures can replace standard, face-to-face care
procedures. Specificaly, the objective of this review is to
systematically evaluate the most recent evidence on the
feasibility and accessibility of telemedicine services, patients
and care providers satisfaction with these services, and
treatment outcomes related to the use of telemedicine among
pediatric popul ations with different health conditions.

Methods

Study Design

We followed the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines to report
on evidence from the studies that were included in this
systematic review [35-37]. The PRISMA checklist isshownin
Multimedia Appendix 1. We conducted a literature search on
the PubMed database on May 10, 2020. The following four
keywords were used to conduct the PubMed database search:
“telemedicine pediatrics,” “tel ehealth pediatrics,” “telemedicine
kids” and “telehealth kids” These search terms accounted for
related Medical Subject Headings terms, which allowed us to
capture a broad range of relevant articles from the database.
The “randomized control trial” and “last ten years’ filterswere
appliedto al four searches, which were based on each keyword.
All articles from the literature search were collected, and
duplicate articles were excluded from this review. Titles and
abstracts were independently screened based on the eligibility
criteria. Articles that did not meet the inclusion criteria were
excluded from this review. Afterward, full texts were retrieved
and independently screened based on the digibility criteria
Disagreements were settled by discussion.
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Eligibility Criteria

Original randomized controlled trials that were published after
2010 and used telemedicine modalities for different pediatric
populations were eligible for this review. No restrictions were
placed on the language, condition, setting, or country of atrial.
The inclusion criteria included origina research papers,
randomized controlled trials, pediatric populations (ie, general
pediatric care or a subspecialty of pediatric care), and a focus
on telemedicine asastudy intervention. Thisreview waslimited
to randomized controlled trials so that we could assess studies
with the highest quality of evidence. In order to focus on recent
telemedicine advances and the current uses of telemedicine
technology, digible studies were limited to those that were
published within the last 10 years.

Data Extraction and Synthesis

A standardized form was used for data extraction. The data
itemsin thisform included the following: publication title, first
author’s name, publication year, participants' characteristics,
study design, the technology-based approach that was used,
intervention characteristics, study goals, and main study
findings. Synthesized data were qualitatively analyzed. ACS
conducted the data extraction and SMB conducted a review of
thefinal data.

Quality and Strength of Evidence
The quality of evidence from the studies that were analyzed in
this review was independently evaluated by using the Grading

Figure 1. Flow diagram of the study inclusion and exclusion process.
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of Recommendations, Assessment, Development, and
Evaluation (GRADE) approach [38]. This approach involves
assigning an initial quality level rating to a study based on the
study design. Randomized controlled trials were all assigned
aninitial quality level rating of high. The quality level of astudy
can then be upgraded or downgraded based on the various
factorslisted in the GRADE guidelines. Factorsfor downgrading
astudy’s quality level included limitations in the study design
and the execution of a study, indirect evidence, inconsistent
results, imprecise results, and bias. Quality levels could be
upgraded if a study had large effect sizes or dose gradients.
Disagreements on GRADE quality levels were settled by
discussion.

Results

Literature Search

We conducted a literature search on the PubMed database on
May 2020, and this initial literature search yielded a total of
149 references. The “randomized control trial” and “past ten
years’ filterswere applied to al four searches. After excluding
duplicates, 74 references remained. The titles and abstracts of
all 74 articles were screened, and of these 74 articles, 20 met
all the predefined inclusion criteria. Full texts were retrieved
from these 20 articles. Afterward, 9 articles were excluded. A
total of 11 articles were included in this review [39-49]. The
reasonsfor excluding full-text articles are stated in the PRISMA
study flowchart (Figure 1).
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Study Char acteristics

The characteristics of all included studies are reported in Tables
1 and 2. The studies in this review involved a broad range of
health conditions, including asthma(2/11, 18%) [46,47], obesity
(3/11, 27%) [40,41,44], mental health conditions (1/11, 9%)
[48], otitis media (1/11, 9%) [49], skin conditions (1/11, 9%)
[43], type 1 diabetes (1/11, 9%) [42], attention deficit
hyperactivity disorder (ADHD) (1/11, 9%) [45], and cystic
fibrosis—related pancreatic insufficiency (1/11, 9%) [39]. Of the
11 included studies, 9 (82%) were conducted in the United
States of America[39-41,43-48], 1 (9%) wasconductedin Italy
[42], and 1 (9%) was conducted in Finland [49]. All studies
were published in English. Studies' sample sizes ranged from
22 participants [44] to 400 participants[46]. Of the 11 included
studies, 4 (36%) had a small sample size (ie, <50 participants)
[41,43,44,49], and another 4 (36%) had a sample size of >200
participants [45-48]. The average or median age of participants
ranged from 21 months[49] to 17.7 years[42]. Of the 11 studies,
1 (9%) reported that the median age of participantswas <3 years
[49], and 2 (18%) reported that the average age of participants
was >13 years [41,42]. Most trials (7/11, 64%) had a greater
proportion of male participants than female participants
[39,42,45-49]. All study designs were classified as either
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randomized controlled trials (8/11, 73%) [39,41-46,49] or cluster
randomized controlled trials (3/11, 27%) [40,47,48], as per the
inclusion criteriaof thisreview. Follow-up periodsranged from
60 days[49] to 5 years[46]. Of the 11 included studies, 8 (73%)
had a follow-up period that ranged between 6 months and 12
months[40-42,44-48], and 1 (9%) did not conduct a participant
follow-up [43]. Based on the GRADE criteria, the quality of
evidence from most studies was low (4/11, 36%) [41,43,47,48]
or moderate (6/11, 55%) [40,42,44-46,49]. Of the 11 studies,
only 1 (9%) had aquality rating of high [39]. Thetelemedicine
techniques that were used in the studies included patient and
doctor telemedicine visits (5/11, 45%) [40,41,45-47],
telemedicine-based screening visits (1/11, 9%) [49],
smartphone-based interventions (3/11, 27%) [42,43,49], and
telephone counseling (2/11, 18%) [39,44]. Detail ed descriptions
of the telemedicine techniques that were used in the included
studies are discussed in the * Telemedicine Approaches’ section.
The primary and secondary outcome measures of each study
are included in Table 2. Most primary outcomes focused on
changes in patients' symptoms (8/11, 72%) [35,39-42,44-47],
the time effectiveness of telemedicine (1/11, 9%) [48], or the
concordance between in-person and telemedicine diagnoses
(2/11, 18%) [43,49].
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Source (year, country)

Number of participants

Mean age of participants

Female participants, %

Cocker et a (2019, United States) [48] . Tota: 342 8.6 years 38.3
«  Control: 178
« Intervention: 164
Erkkola-Anttinen et al (2019, Finland) [49] «  Totdl: 41 21 months? 42
« Immediate group: 20
o Delayed group: 21
Perry et a (2018, United States) [47] . Tota: 363 9.6 years? 44
«  Control group: 183
« Intervention group: 180
Halterman et a (2018, United States) [46] «  Total: 400 7.8 years 38.25
«  Control group: 200
« Intervention group: 200
O'Connor et al (2017, United States) [43] «  Total: 40 6.96 years 55
«  Control group: 20
« Intervention group: 20
Di Bartolo et al (2017, Italy) [42] o Total: 182 17.7 years 48.9
«  Control group: 90
« Intervention group: 92
Fleischman et al (2016, United States) [41] Beginning of study: 14.3 years 77.5

Rhodes et a (2017, United States) [44]

« Tota: 40
«  Control group: 21
« Intervention group: 19

End of study:
o Tota: 33

«  Control group: 19
« Intervention group: 14

. Tota: 22
« Low GLbgroup: 11
. Low-fat group: 11

Low GL group: 8.1 years
Low-fat group: 8.2 years

Low GL group: 54.5
Low-fat group: 63.6

Stoep et a (2017, United States) [45] o Tota: 223 9.23 years 29.9
«  Control group: 112
« Intervention group: 111

Davis et d (2016, United States) [40] . Tota: 103 9.14 years 55.34
«  Control group: 61
« Intervention group: 42

Powers et a (2015, United States) [39] o Tota: 78 3.8 years 43

«  Control group: 42
« Intervention group: 36

M edian used instead of mean.
bGL: glycemic load.
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Source (year, Hedth condi-  Study design Telemedicineap- Outcome measures Follow-up period Quality of
country) tion proach evidence®
Cocker et a Mental health  Cluster Video orienta- Primary: completion of screening visit 6 months Low
(2019, United RCTP tions and video- Secondary: time from referral to
States) [48] conferencing screening visit and completion of in-
screening visits take visit
with amental
health clinic
Erkkola-Antti-  Otitis media RCT At-home oto- Primary: exclusion of otitis media 60 days Moderate
nen et a (2019, scopy videos via Secondary: diagnostic quality of
Finland) [49] smartphone videosand effects of teaching interven-
tions
Perry et a Asthma Cluster RCT Asthma educa- Primary: number of symptom-free 6 months Low
(2018, United tion and monitor- days
States) [47] ingviaa Secondary: peak flow meter use, med-
telemedicine ap- ication adherence, quality of life, self-
proach efficacy, lung function, and asthma
knowledge
Haltermanetal Asthma RCT School-based Primary: number of symptom-free 7-9 months for Moderate
(2018, United telemedicinevis- days intervention and
States) [46] its Secondary: number of days with up to 5 years af-
symptoms, use of rescue medication, ter enrollment
and number of dayswith limited activ-
ity
O'Connor etal  Skincondition RCT Parents used a Primary: Concordance between in- None Low
(2017, United smartphone to person and photograph-based diag-
States) [43] photograph their noses
child’'sskin condi- Secondary: parents’ willingness, image
tion for direct pa- quality, and effect of photograph in-
tient-to-physician structions
telemedicine.
Di Bartoloeta Typeldiabetes RCT Glucose meters Primary: changesin hemoglobin A 12 months Moderate
(2017, Italy) were ableto sync levels
[42] withaphone app, Secondary: number of patients who
which can direct- self-monitored their blood glucose
ly send informa- levels and patients’ quality of life
tionto health care
workers. Patients
were able to con-
tact physicians
viaemail, SMS
text messaging,
or telephone.
Fleischmaneta Obesity RCT Televisitswith Primary: changesin BMI 12 months Low
(2016, United obesity special- Secondary: waist circumference, tri-
States) [41] ists and telecon- ceps skinfold, blood pressure, dietary
sults between glycemic load, and physical activity
physicians and
specialists
Rhodes et a Obesity RCT Dietary counsel- Primary: changesinglycemicloadand 12 months Moderate
(2017, United ing viatelephone total number of caloriesin fat
States) [44] Secondary: total energy intake
Stoep et al Attention RCT Telepsychiatry Primary: changesin distress, asmea- 25 weeks Moderate
(2017, United  deficit hyperac- sessionsvia sured by avariety of questionnaires
States) [45] tivity disorder video counseling Secondary: patient health, caregiver

strain, parenting stress, and family
empowerment
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Source (year, Hedth condi-  Study design Telemedicineap- Outcome measures Follow-up period Quality of
country) tion proach evidence®
Daviset a Obesity Cluster RCT Physiciansdeliv- «  Primary: BMI z score 8 months Moderate
(2016, United ered behaviord «  Secondary: feasibility measures, par-
States) [40] group interven- ents BMIs, 24-hour dietary recall,

tionsto families behavioral checklist scores, feeding

viaa assessment scal e scores, and accelerom-

telemedicine ap- eter data

proach.
Powers et a Cysticfibrosis RCT Parts of both «  Primary: changesin energy intake 18 months High
(2015, United  and pancreatic treatmentswere «  Secondary: changesin weight z scores
States) [39] insufficiency delivered via and changes in height z scores

telephone.

3Quiality ratings are based on the Grading of Recommendations, Assessment, Development and Evaluation criteria

BPRCT: randomized controlled trial.

Telemedicine Approaches

Telemedicine approaches widely varied across al included
studies. Several studies (5/11, 45%) involved traditional patient
and doctor visits [40,41,45-47]. These studies conducted
videoconferencing visits instead of in-person physician visits
[40,41,45-47]. Of the 11 studies, 3 (27%) used telemedicine
interventions that involved the use of a smartphone [42,43,49],
and 2 (18%) required parents to perform a task with their
smartphone prior to the doctor visit [43,49]. One of these tasks
required a parent to perform an at-home smartphone otoscopy
of apatient’s ear [49], and another required a parent to take a
picture of a patient’s skin condition in the clinic waiting room
[43]. Another smartphone tel emedicine approach involved using
a new blood glucose meter, which synced data from patients

https://pediatrics,jmir.org/2021/1/e22696

phoneswith an app that was ableto notify their physicians[42].
Furthermore, two studies used telephone counseling as their
principal telemedicine approach [39,44]. In the first study,
telephone dietary consultations were made available to
participants[44]. The second study involved tel ephone nutrition
counseling and telephone-based education on child behavior
management for parents [39]. Additionally, one study used
videoconferencing and telemedicine methodsin theintervention
group and telephone communication methods in the control
group [40]. Another study conducted a screening visit via a
telemedicine approach [48]. In this study, amental health clinic
conducted an initial screening visit via videoconferencing
instead of atraditiona, in-person visit [48]. Detailed descriptions
of telemedicine approaches are included in Textbox 1.
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Textbox 1. Summary of the telemedicine approaches that were used in all included studies.

Cocker et al (2019) [48]

Erkkola-Anttinen et al (2019) [49]

Perry et al (2018) [47]

Halterman et al (2018) [46]

O’Connor et al (2017) [43]

Di Bartolo et al (2017) [42]

Thiswas a study on mental health.
A community mental health clinic conducted an initial screening visit via videoconferencing instead of viatelephone.

After receiving a mental health referral from the primary care physician, parents watched an introduction video about the community mental
health clinic.

Parents returned to the health center and connected with the community mental health clinic coordinator via videoconferencing to determine
their eligibility for ascreening visit.

Thiswas a study on otitis media.

Patients were randomized into either the immediate and delayed teaching groups.

The immediate teaching group received instructions on how to use a smartphone otoscope before the study began.
The delayed teaching group received instructions after the first week of the study.

Parents performed a bilateral smartphone otoscopy on their child for aminimum of 5 days during the first week.

After the first week, bilateral otoscopy was performed (1) once per week if the child was not experiencing symptoms; (2) every day if child was
experiencing respiratory symptoms; (3) every day for 1 week following a diagnosis of acute otitis media; (4) any day the child was experiencing
ear pain; and (5) on days of physician visits.

Bilateral otoscopy videos were sent to the study physician viaiMessage, email, or WhatsApp.

Thiswas a study on asthma.

Students participated in five age-appropriate asthma education telemedicine sessions with an allergist, respiratory therapist, or asthma educator.
These sessions involved the use of a standard, prewritten script.

Parents or caregivers participated in two tel emedicine asthma education sessions that were conducted at a school.

Nurses participated in two telemedicine asthma education sessions that were conducted at a school.

If 3 or more sessions were missed, education was delivered viatelephone, and education materials were mailed ahead of time.

Patients were assessed via telemonitoring on months 0 and 3, and asthma medication information was provided by parents on months 3 and 6.

Caregiver-reported outcomes were measured via telephone interviews on months 0, 3, and 6.

Thiswas a study on asthma.
Initial asthma assessments for patient and caregivers were conducted via a telemedicine approach.

A telemedicine assistant entered baseline patient data into the electronic health record system, and a clinician completed the visit within 3 days
(ie, from the office or viareal-time videoconferencing).

Afterward, the clinician contacted patients’ caregivers by phone or videoconference to discuss initial patient symptoms, treatment plans, and
asthma education.

If apatient’s primary care physician did not conduct telemedicine visits, another physician was assigned asthe patients' primary physician during
the study. Information was forwarded to the original primary care physician.

Follow-up assessments were conducted via a telemedicine approach every 4-6 weeks.

All telemedicine visits were reviewed by a nurse to ensure that proper guidelines were followed.

This was a study on skin conditions.

Parents took photographs of their child’s skin condition with their smartphone in the examination room.
In this study, 50% of parents received photography instructions and the other 50% did not.

Photographs were uploaded to electronic medical records.
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Fleischman et al (2016) [41]

Rhodes et al (2017) [44]

Stoep et al (2017) [45]

Daviset al (2016) [40]

Powerset al (2015) [39]

Thiswas a study on type 1 diabetes.
Patients who were allocated to the IBGStar (Sanofi US) group received training on how to use the IBGStar machine.

These patients were able to measure their blood glucose levels with the IBGStar machine at home and sync the readings to an app on their
smartphone.

Data on the app could be directly shared with health care providers.
All participantsin this study were able to contact their physician viaemail, SMS text messaging, or telephone.

Thiswas a study on obesity.
All participants attended in-person visits with their primary care physician every 3 months.
All participants’ primary care physicians conducted atel econsultation with an obesity speciaist 1 week beforethevisit to discuss obesity treatment.

Group 1 attended obesity specialist televisits and primary care physician visits for the first 6 months of the study. In the following 6 months,
participants only visited their primary care physician in person.

Group 2 only visited their primary care physician in person for the first 6 months of the study. In the following 6 months, primary care physician
visits were supplemented with obesity specialist televisits.

Thiswas a study on obesity.
All participants received weekly dietician telephone consultations for 5 consecutive weeks.
Consultation sessions were recorded, and several sessions were screened to ensure that they adhered to the study protocol.

This study had a standardized procedure for addressing any missed consultations.

Thiswas a study on attention deficit hyperactivity disorder.

Families in the telemedicine group underwent atotal of 6 combined telemedicine and in-person treatment sessions.
Videoconferencing was used to deliver child psychiatry treatment and therapy.

Therapists provided parents with education on attention hyperactivity disorder at the end of each telepsychiatry session.

All of the sessions were recorded, and a subset of sessions was reviewed to ensure that they were accurate and guideline compliant.

Therapists were provided with asynchronous telehealth training modules on how to most effectively deliver attention deficit hyper activity
education to caregivers.

These tel ehealth modules involved viewing recordings of interventions on an asynchronous website.

Recordings were obtained from volunteer families.

The control group received 1 telepsychiatry session at the beginning of the study.

The telepsychiatrist recommended treatment to patients’ primary care physicians based on this visit.

Primary care physicians recommend this treatment, along with any other treatment that they felt would be beneficial, to their patients.

Thiswas a study on obesity.

The schools in this study were randomly allocated into either the telephone or telemedicine groups.

Telephone and telemedicine sessions were held at schools and focused on family-based cognitive behavioral therapy.
The telephone group sat around a speakerphone, which was used to connect with the research team during the sessions.
Speakerphones were provided if the school did not already have one.

The telemedicine group used the audio and video functions of atelevision screen to communicate with the research team.

This was a study on cystic fibrosis and pancreatic insufficiency.
Thebehavioral and nutritional treatment group received individualized nutritional counseling and parent education on child behavioral management.
Treatment/education sessions and data collection were conducted via an in-person approach or atelehealth approach (ie, telephone).

https://pediatrics,jmir.org/2021/1/e22696 JMIR Pediatr Parent 2021 | vol. 4 | iss. 1| €22696 | p. 9

RenderX

(page number not for citation purposes)


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

JMIR PEDIATRICS AND PARENTING Shah & Badawy

« If afamily did not consistently report on their child's dietary data, a nurse would contact the family via telephone in order to retrieve data.

«  The education and attention control group were given educational resources that were related to cystic fibrosis and pancreatic insufficiency.
Individualized counseling was not provided to this group. In-person visits and telehedlth (ie, telephone) techniques were used to conduct
appointments and collect data.

Study Outcomes

Summary of Study Outcomes

Descriptions of study outcomes are reported in Textbox 2.
Additional details on these study outcomes are included in
Multimedia Appendix 2 [39-49].
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Textbox 2. Summary of the main findings and outcomes of al included studies.

Cocker et al (2019) [48]

Thiswas a study on mental health.

The initial screening visit was completed by a greater proportion of patients in the telemedicine group (132/164, 80.49%) than in the control
group (114/178, 64.04%).

Patientsin the telemedicine referral group required more daysto complete theinitial screening visit (mean 23.6 days) than patientsin the control
group (mean 17.1 days).

No significant difference was observed in the proportion of patientswho completed the recommended intake visit after the screening visit between
the two groups (telemedicine group: 93/116, 80.2%; control group: 81/97, 83.5%; P=.51).

Based on the adjusted analysis, no significant difference was observed in the time from referral to the screening visit between the two groups
(P=.62).

Compared to parents in the control group, those in the telemedicine group reported higher satisfaction with the referral system and the care that
they received.

No significant differences were observed in patients’ quality of life (ie, after 6 months) between both groups (P=.82).

Erkkola-Anttinen et al (2019) [49]

Thiswas a study on otitis media.

A video or image was obtained during 98% (1472/1500) of all parent-performed examinations (median video length=18 seconds).

In total, 67% (867/1293) of all videos were of sufficient diagnostic quality.

Diagnoses could be made for 56% (486/867) of videos that were of sufficient diagnostic quality.

Diagnoses could only be made for 8% (35/426) of the videos that were of insufficient diagnostic quality.

Diagnoses could be made for 40% (521/1293) of all videos.

Acute otitis media diagnoses could be confirmed or excluded for 87% (609/699) of all videos that were obtained during respiratory infection.
In total, diagnoses could be confirmed or excluded with 99% (495/501) of the videos that were of sufficient diagnostic quality.

In total, diagnoses could be confirmed or excluded with 58% (114/198) of the videos that were of insufficient diagnostic quality.

During week 1 of the intervention, the immediate teaching group was taught how to perform otoscopy and the delayed teaching group was not.
Therewere significantly more videosthat were of sufficient diagnostic quality in theimmediate teaching group (95/152, 62%) than in the delayed
teaching group (39/179, 22%) (P<.001).

One week after the delayed teaching group received their education session, 64% (85/133) of their videos were of sufficient diagnostic quality.
In total, 24% (10/41) of families believed that smartphone otoscopy was a burden.

In total, 83% (34/41) of families considered conducting smartphone otoscopies on adaily basis.

Perry et al (2018) [47]

Thiswas a study on asthma.
No significant difference was observed in the number posttreatment symptom-free days between the intervention and usual care groups (P=.51).
Patients in both groups still had uncontrolled asthma at the end of treatment.

Compared to the intervention group, the usual care group had significantly higher scoresin the family activity domain of the Child Health Survey
for Asthma (P=.02).

Compared to the usual care group, the intervention group had a significantly greater percentage of patients that used a peak flow meter (P<.001).

Compared to the usual care group, theintervention group had asignificantly greater percentage of patients who were compliant with posttreatment
asthma medication (P=.03).

There was no significant difference in the baseline quality-of-life scores between both treatment groups (P=.06).

Halterman et al (2018) [46]

Thiswas a study on asthma.

Children in the telemedicine group had significantly more postintervention symptom-free days (mean 11.6 days) than children in the control
group (mean 10.97 days) (P=.01).

The intervention group had fewer symptom days, symptom nights, and limited activity days than the control group.

Compared to the control group, the telemedicine group had a greater proportion of patients who were prescribed preventive medication (control
group: 132/196, 67%; telemedicine group: 181/199, 91%).
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« Inthefina follow-up longitudinal visit, the telemedicine group had 0.85 more symptoms than the control group, and a significant correlation
was observed between treatment efficacy and time (P<.02).

« Decreasesin exhaled nitric oxide levels were greater in the telemedicine group than in the control group (mean difference=-5.54).

. Caregivers quality of lifeimproved in both groups; there was no significant difference in caregivers quality of life between both groups (95%
Cl -0.08t0 0.37).

« Intotal, 95.7% (361/377) of patients reported that the program was helpful, and 96.5% (365/367) reported that they would partake in another
similar program.

O’Connor et al (2017) [43]

«  Thiswasastudy on skin conditions.

«  Themedian photograph quality rating score was 9.

«  The concordance between photograph diagnosis and in-person diagnosis for al photographs was 83% (33/40).

«  Themean quality rating score for photographs with adiagnosis was 8.9, whereas the mean quality rating score for photographs with no diagnosis
was 7.0.

«  Thegroup that received photography instructions had a higher average image quality score and a higher mean number of images than the group
that did not receive instructions, but this was not statistically significant.

. Nosignificant difference was observed in the concordance of diagnosis between the group that received photograph instructions and the group
that did not receive instructions (P=.68).

«  Parents willingness to use teledermatology services was measured on ascale of 1 (ie, not willing) to 10 (ie, very willing). The median response
score was 8.

Di Bartolo et al (2017) [42]

«  Thiswasastudy on type 1 diabetes.

«  Thetelemedicine and control groups exhibited reduced hemoglobin A4 levels after treatment; there was no significant difference between the
two groups (P=.051).

«  Patients who self-monitored their blood glucose levels exhibited reduced hemoglobin A4 levels at 6 months posttreatment.
«  Patientswho did not self-monitor their blood glucose levels only exhibited minor changesin hemoglobin A levels at 6 months posttreatment.
«  Petientsin thetelemedicine group exhibited greater decreasesin hemoglobin A levelsat 6 months posttreatment than the control group (P=.25).

«  Thecontrol group started using the experimental telemedicine meter at 6 months posttreatment. At 12 months posttreatment, the control group
exhibited decreasesin hemoglobin A levels (P=.24).

« At 12 months posttreatment, the experimental group’s hemoglobin A1 levels remained stable (ie, compared to their hemoglobin A4 levelsat 6
months posttreatment).

«  Therewere no significant differences in quality-of-life measures between both groups at 6 months and 12 months posttreatment (P=.23).

Fleischman et al (2016) [41]
«  Thiswasastudy on obesity.

« Group 1 (ie, patients who attended primary care physician visits and specialist televisits) exhibited greater decreases in BMI z scores after 3
months than Group 2 (ie, patients who only attended primary care physician visits) (P=.049).

« TheBMIsin group 1 significantly decreased after 6 months (P<.001), while the BMIsin Group 2 did not (P=.08). No significant differences
were observed in BMIs between the two groups (P=.23).

«  After 6 months, group 1 only attended primary care physician visits and Group 2 attended primary care physician visits and specialist televisits.

«  ThebaselineBMIsin group 1 were significantly different from those after 9 months (P.004) and 12 months (P=.03).

o  Thebaseline BMIsin group 2 were significantly lower than those after 12 months (P=.03).

. If given the opportunity to choose between obesity specialist televisits or in-person visits, 14 patients would choose televisits and 7 had no
preference.

Rhodes et al (2017) [44]

«  Thiswasastudy on obesity.

. Therewere no significant differencesin dietary fat content (ie, before and after treatment) between or within the two groups (P=.68).

«  After treatment, the low glycemic load group had lower glycemic loads than the low-fat group (P=.003).
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«  Therewere no significant differences in posttreatment glycemic loads between both groups (P=.06).
« Thelow glycemic load group exhibited a significant decrease in total energy intake levels after treatment (P<.005).
« Thelow glycemic load group had significantly lower posttreatment total energy intake levels than the low-fat group (P=.001).

. Therewere no significant differencesin changesin total energy intake levels (ie, from baseline to after treatment) between both groups (P=.06).

Stoep et al (2017) [45]
. Thiswasastudy on attention deficit hyperactivity disorder.

«  Caregiversin both the Children’s Attention Deficit Hyperactivity Disorder Telemental Health Treatment Study (CATTS) and augmented primary
care groups showed improvements in caregiver distress by the end of the study.

o  Caregiversin the CATTS group had significantly lower Parenting Stress Index (P<.01; Cohen d=0.59), Patient Health Questionaire-9 (P<.05;
Cohen d=0.27), and Cognitive Skills Quotient (P<.001; Cohen d=0.45) scores after 25 weeks of treatment compared to those at baseline.

o Caregiversinthe CATTS group aso had significantly higher Falls Efficacy Scale scores after 25 weeks of treatment (P<.01; Cohen d=-0.44).

Daviset al (2016) [40]

«  Thiswasastudy on obesity.

«  The satisfaction scores between the telemedicine and telephone groups were not considerably different.

«  There were no significant differences in changes in patients' BMIs (ie, pretreatment to posttreatment) between the telemedicine and telephone

groups (P>.05).

«  There were no significant differences in changes in parents BMIs (ie, pretreatment to posttreatment) between the telemedicine and telephone

groups (P>.05).

Powerset al (2015) [39]

.  Thiswasastudy on cystic fibrosis and pancreatic insufficiency.

«  After treatment, the control group had significantly lower energy intake levels than the behavioral and nutritional treatment group (P<.001).
. After treatment, there were no significant differencesin weight z scores between the two groups (P=.25).

«  After treatment, the control group exhibited greater decreasesin height z scores than the behavioral and nutritional treatment group (P=.49).
«  During the follow-up, the behavioral and nutritional treatment group had greater average energy intake levels than the control group (P=.02).

« At follow-up, there were no significant differences in weight z scores between the two groups (P=.61).

Effects of Telemedicine on Asthma Symptoms

Perry et a [47] and Halterman et al [46] used a school-based
telemedicine approach to aid patients with managing their
asthma symptoms. Perry et a [47] reported that there were no
significant differences in the number of symptom-free days
(SFDs) between the telemedicine and usual care groups (P=.51),
while Halterman et a [46] reported asignificant increasein the
number of SFDsin the telemedicine group compared to that in
the control group (P=.01). Perry et a [47] reported that there
was asignificant increasein medication adherence (P=.03) and
peak flow meter use (P<.001) in the telemedicine group
compared to those in the usua care group. Furthermore,
Halterman et a [46] reported that the telemedicine group had
a greater proportion of patients who were prescribed
preventative medicine (181/199, 91%) compared to the control
group (132/196, 67%). The telemedicine group also had lower
hospitalization rates (14/199, 7%) than the control group
(29/196, 15%). Additionally, patientsin the telemedicine group
had a significantly higher number of SFDs in the follow-up
longitudinal visit than the control group (P<.02) [46]. Both
Perry et a [47] and Halterman et al [46] reported no significant
differences in quality-of-life scores between the groups at the
end of their studies. Interms of satisfaction, most parentsin the
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Halterman et a study [46] stated that they found the program
helpful (361/377, 95.7%) and would partake in another similar
program (365/377, 96.5%). Furthermore, parents in the
telemedi cine group were morelikely to learn more about asthma
medication (152/193, 78.8%) than parentsin the control group
(112/184, 60.3%) [46].

Effects of Telemedicine on Weight Management and
Energy Intake

Fleischman et al [41], Rhodes et a [44], and Davis et a [40]
investigated the role of telemedicinein weight management by
conducting specialist televisits, telephone dietary counseling,
and physician telemedicine interventions, respectively. In the
Fleischman et a study [41], obesity specialists found that each
group’s BMIs significantly decreased 6 months after the
telemedicine phase of the study (group 1: P=.006; group 2:
P=.03). Rhodes et a [44] showed that a low—glycemic index
diet significantly decreased the posttreatment total energy intake
levels of both groups (P<.005). Furthermore, the low glycemic
load group exhibited greater decreases in total energy intake
levels than the low-fat diet group (P=.001). However, there
were no significant differencesin changesin total energy levels
(ie, from the beginning of treatment to the end of treatment)
between the two groups (P=.06) [44]. Similarly, Davis et a
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[40] reported that there were no significant differences in
changes in patients' and parents BMIs (ie, from baseline to
after treatment) within (P>.05) and between (P>.05) the two
groups. Inthe Fleischman et al study [41], most patients (14/21,
67%) stated that they prefer televisits over in-person specialist
vigits, and patientsin the telemedicine group found the program
more helpful than patients in the control group (P=.06).
Alternatively, Davis et a [40] did not observe a significant
difference in satisfaction scores between the telemedicine and
telephone groups [40]. Powerset a [39] tracked the effects that
telehealth-based nutritional counseling and education had on
patients with cystic fibrosis—related pancreatic insufficiency.
Powers et al [39] reported that the control group had
significantly lower posttreatment energy intakelevels (P<.001)
and greater decreases in height z scores (P=.49) than the
treatment group. No significant differences were observed in
posttreatment weight z scores between the two groups (P=.25)
[39].

Effects of Telemedicine on Diabetes Management

Di Bartolo et al [42] measured changes in patients’ blood
glucose levels by using a traditional blood glucose meter and
the IBGStar blood glucose meter (Sanofi US). This study
showed that both groups exhibited reductions in hemoglobin
A4 (HbA,.) levels. There were no significant differences in
HDbA . levels between the two groups at the end of treatment
(P=.051) [42]. The number of patientswho self-monitored their
blood glucose levels was comparable between the two groups
(P=.85) [42]. The self-monitoring of blood glucose levels was
associated with decreasesin HbA . levels[42]. Thetelemedicine
group used the experimental IBGStar meter and reported greater
decreasesin HbA ;. levels at 6 months posttreatment than those
who used thetraditional meter (P=.25) [42]. Even at 12 months
posttreatment, the experimental group’s HbA,. levels were
stable (ie, compared to their HbA,. levels at 6 months
posttreatment) [42]. There were no significant differences in
quality-of-life measures between both groups at 6 and 12 months
posttreatment [42]. Participants in the telemedicine group
contacted their physician (ie, viaSM Stext messaging, telephone
call, or email) more frequently than the control group [42].

Effects of Telemedicine on Screening Efficiency

Cocker et al [48] compared the efficiency of telemedicine mental
health screening visits to that of in-person screening visits.
Although screening visits were completed by a greater
percentage of patientsin the telemedicine group (132/164, 80%)
than in the in-person group (114/178, 64%), patients in the
telemedicine group required longer times to complete the
screening visit (telemedicine group: mean 23.6 days; in-person
group: mean 17.1 days) [48]. The mode of delivery for the
screening visit did not have a considerable effect on the
percentage of patientswho completed the in-person intake visit
[48]. Patients quality of life did not differ between the two
groups, but patients in the telemedicine group reported higher
sati sfaction with the screening process than the in-person group
[48].
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Effects of Telemedicine on Patients’ and Caregivers
Quality of Life

Stoep et a [45] assessed the effects of ADHD therapy and
caregiver education (ie, both were provided via atelemedicine
approach) on parents’ quality of life (ie, parents from the
Children’s ADHD Telemental Health Treatment Study). After
25weeks, parentsin the telemedicine group exhibited significant
decreasesin their Parenting Stress Index (P<.01), Patient Health
Questionaire-9 (P<.05), and Client Satisfaction Questionnaire
(P<.001) scores, as well as significant increases in their Falls
Efficacy Scale scores (P<.01) [45]. At the end of the study,
parents experienced improvements in different domains of
caregiver distress, including parenting stress (41%), caregiver
depression (48%), caregiver strain (43%), and family
empowerment (26%). These percentages refer to the effects of
treatment on caregiver outcomes (ie, changes in children’s
symptoms/roles) [45]. Reductions in the number of patient’s
oppositional defiant disorder symptoms correlated with
decreased levels of caregiver distress[45].

Effectiveness of Parent Telemedicine Education

Erkkola-Anttinen et a [49] and O’ Connor et al [43] conducted
studies that required parents to learn telemedicine techniques
for documenting their child’shealth condition. Erkkola-Anttinen
et al [49] provided caregivers with education on performing a
smartphone otoscopy of a patient’s ear. O’ Connor et a [43]
instructed parents to take a photograph of a patient’s skin
condition. Erkkola-Anttinen et al [49] showed that acute otitis
media diagnoses that were confirmed or excluded based on
videos from parents who received smartphone otoscopy
instructions (495/501, 99%) were more accurate than those
based on videos from parents who did not receive instructions
(114/198, 58%). In the Erkkola-Anttinen et a study [49], a
considerable difference was observed in the quality of videos
from the teaching and nonteaching groups. However, O’ Connor
et al [43] reported that there was no significant differenceinthe
concordance of photograph-based and in-person diagnoses
between parentswho received instructions and parents who did
not receive instructions (P=.68). The mean quality rating score
of photographs from which a diagnosis could be made (8.9)
was higher than that of photographs from which a diagnosis
could not be made (7.0) [43]. Similarly, Erkkola-Anttinen et al
[49] reported that adiagnosi s could be made with 56% (486/867)
of otoscopy videos that were of sufficient diagnostic quality.
However, adiagnosis could only be made with 8% (35/426) of
videos that were not of sufficient diagnostic quality. In the
O'Connor et a study [43], parents willingness to use
teledermatol ogy services was measured on ascale of 1 (ie, not
willing) to 10 (ie, very willing). The median rating was 8 [43].

Discussion

Principal Findings

The evidence from thisreview suggeststhat telemedicine visits
for pediatric care may be comparable to and occasionally more
beneficial than in-person visits. In this review, 11 studies that
met al listed inclusion criteria were identified. All included
studies were randomized controlled trials that assessed the use
of telemedicine in pediatrics. The following eight health
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conditions were assessed: asthma, obesity, otitis media, mental
health conditions, skin conditions, ADHD, type 1 diabetes, and
cystic fibrosis—related pancreatic insufficiency. According to
the GRADE criteria, the quality of evidence from amost all
studies (10/11, 91%) was either low or moderate. Most low or
moderate ratings were due to limitations in study design and
implementation and the indirectness of evidence. The quality
of evidence from one study was high. Most studies conducted
videoconferencing visits instead of traditional, in-person
physician visits. Other telemedicine interventions that were
used included smartphone-based apps, telephone counseling,
and web-based screening visits.

Overall, although the impact of telemedicine on pediatric health
care was modest, telemedicine interventions showed promise.
Studies on school -based telemedicine interventions for asthma
had contradictory results for the effects of telemedicine on
asthma SFDs [46,47]. However, parents were satisfied with
these interventions and noticed improvements in outcome
mesasures, such as asthma education, medication adherence, and
the number of preventative medicine prescriptions [46,47].
Similarly, although studies about the impact of telemedicine on
weight management had mixed results, patients reported that
they preferred televisits over in-person visits or had no
preferences for the two methods [39-41,44]. Patients also
reported that they were more satisfied with telemedicine
approaches than with mental health screening visits [48].
Furthermore, parents’ (ie, those of children with ADHD) quality
of life improved after attending web-based therapy and
education sessions [45]. This suggeststhat telemedicine services
can be used to supplement in-person visits. Studies have also
reported that parent education on telemedicine techniques for
monitoring and documenting children with health conditionsis
a feasible approach that is acceptable to caregivers [43,49].
Additionally, patients who use telemedicine-based blood sugar
monitoring devices have reported that they contact their
physicians more frequently. This suggests that telemedicine
technology can be used to supplement digital approaches for
monitoring chronic health conditions [42].

Recently published literature has suggested that telemedicine
approachesin general pediatric practice can be used to provide
alternativesto traditional patient visits, increase people'saccess
to health care, and reduce the number of existing disparities
[50-52]. One of the goal s of recent research has been to improve
the standards of telemedicine services so that they can provide
higher quality care with lower costs [50,51]. The management
of chronic health conditions is a realm of pediatrics in which
telemedicine approaches have shown promise, especially when
they are used in conjunction with in-person approaches [7,53].

Health care has been rapidly evolving to adapt to the ongoing
COVID-19 pandemic, and telemedicine has become an
important mechanism of health careddlivery [19]. A study found
that telemedicine visits in urgent care and nonurgent care
facilitieshaveincreased by 135% and 4345%, respectively [19].
Many pediatric patient portals have also been updated and
improved to include telehealth features [54]. The use of
telemedicine during the COV1D-19 pandemic not only protects
patients and providers from unnecessary exposure to patients
with illnesses, but also conserves personal protective equipment,

https://pediatrics,jmir.org/2021/1/e22696

Shah & Badawy

which should be saved for essential encounters [55]. New
telemedicine technologies, such as chatbots that provide
conversation-like interactions, are being used to triage patients
and screen for COVID-19 symptoms [56]. However, dueto the
increased use of telemedicinetechnology in hospitalsand clinics,
these technologies need to be evaluated so that people can
understand their effects on patients, workers, health care
systems, and insurance companies [57].

The timely management of pediatric chronic illnesses, such as
obesity, alergies, and genetic diseases, is paramount to
providing patients and their families with the best care,
especidly during the COVID-19 pandemic [24,58,59].
Web-based telemedicine visits have been used to help manage
chronic conditions and related medications [24,58,59].
Additionally, during the COVID-19 pandemic, glucose
monitoring software has been used to regularly record type |
diabetes symptoms[60]. Common symptoms, such asmigraines,
can worsen during times of stress, and telemedicine can aid
with providing care and limiting the need to visit ahospital [61].

Telemedicineisalso being used in specific pediatric subspecialty
settings. In surgery, telemedicine modalities have been used to
preoperatively diagnose patients, perform surgery (ie, with
robotic devices), or postoperatively monitor patients [62].
Pediatric gastroenterologists have also used telemedicine to
supplement in-person visits and monitor chronic conditions (eg,
inflammatory bowel disease) [63]. Furthermore, due to the
limited number of pediatric subspecialty physiciansin certain
regions, telemedicine referrals are being used to optimize the
accessibility of subspecialty resources[64]. A survey study that
was conducted at a pediatric headache clinic in San Francisco,
Cadliforniareported that all included familiesfound telemedicine
visitsto be more convenient than in-person visits. Thesefamilies
also stated that they would choose to use atelemedicine method
again [65]. Families of children with many different health
conditions have shown considerable interest in telemedicine
visits, and most of these families possess sufficient technology
for attending these visits [52].

Pediatric patientsin rural communitiesface distinct challenges,
such as limited access to subspecialty care and long commutes
to clinics. However, these challenges can be overcome with
telemedicine interventions [4,66-69]. Pediatricians from rural
areas of the United States have advocated for telemedicine, as
it can help with maintaining patient rel ationships and improving
the accessibility of subspecialty care [70]. Telemedicine can
provide aconvenient platform that patients (eg, those from rural
communities) can use to obtain the health care that they need,
minimizetravel time, and reduce waiting timesfor appointments
[4,66-69].

The use of telemedicine in adult medical careis similar to that
in pediatric care. Web-based patient monitoring viatelemedicine
modalities allows intensive care unit physicians to check the
status of multiple patients at any time and place [71]. In one
study, neurology patients were monitored with web-based
electrocardiogram and electroencephalogram machines [72].
Telemedicine technologies can also be used to improve
preprocedural instructions (eg, bowel preparation instructions
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for a colonoscopy) and reduce the time needed for providing
adequate education [73].

Strengths and Limitations

This systematic review has multiple strengths. First, we followed
recommendationsfor rigorous systematic review methodol ogies
[35-37]. Second, language and country filters were not applied
to the literature search. Therefore, studies from al countries
and studies in any language were dligible for this review.
Furthermore, thesefactorsdid not limit the scope of thisreview.
Third, the quality of evidence from al included studies was
evaluated by using the GRADE approach [38]. Thisincreased
the transparency of the quality of included studies. Fourth,
although we searched for publications from the last 10 years,
our earliest study was published in 2015 [39]. Therefore, it is
likely that earlier studies were not missed.

The potential methodological limitations of this systematic
review should also be discussed. First, thisreview used asingle
database (ie, PubMed) to conduct the literature search. However,
PubMed is the most comprehensive medical database. Most
studiesin other databasesare also likely to befound in PubMed.
Therefore, itislikely that we did not miss any studiesthat were
relevant to our review. However, the possibility of missing a
study cannot be excluded. Second, even though our search
criteria alowed for the inclusion of studies from al countries,
all included studies were conducted in high-income countries.
Telemedicine use in high-income and low-income countries
may be different, and the results of thisreview should be viewed
as results from high-income countries. Third, this review
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included studies with different follow-up periods and patient
populations (ie, various health conditions and age groups).
Therefore, there may have been several inconsi stencies between
the results of each study. Furthermore, these limitations did not
allow usto perform ameta-analysis[74]. Fourth, to identify the
strongest available evidence, we only included randomized
controlled trials that were published in peer-reviewed journals.
Therefore, publication bias (ie, the tendency to report positive
study results) may be present in the included studies [75].

Conclusion

In recent years, telemedicine use among the pediatric popul ation
has become more common. Although a clear consensus on the
benefits of telemedicine approaches in pediatrics has not been
reached, recent literature has shown that telemedicine services
are comparableto or better than in-person services. Patientsand
caregivers have also consistently reported that they are more
satisfied with telemedicinevisitsthan with in-person visits. This
shows promise for telemedicinein pediatric settings, especialy
during times when social distancing is a requirement, such as
the COVID-19 pandemic. Future studies should focus on
improving telemedicine delivery services, people's access to
health care, the quality of telemedicine approaches, and the
integration of telemedicine into in-person physician visits.
Furthermore, future studies that emphasi ze the cost-effectiveness
of telemedicine, the use of telemedicine servicesin rural settings,
and barriers to telemedicine technology implementation are
needed to analyze thetrue potential of telemedicine approaches
for improving children’s and adolescents' health outcomes.
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