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The objective of this research was to examine current telehealth practices in managing
children with attention deficit hyperactivity disorder (ADHD) and to map existing im-
plementations using the American Medical Association’s Virtual Care Value Framework.
A scoping review was conducted following the Arksey and O’Malley framework. The
databases, CINAHL, PsycINFO, and PubMed, were searched with specific keywords re-
lated to telehealth and ADHD. The screening process followed the Preferred Reporting
Items for Systematic reviews and Meta-Analyses guidelines. Inclusion criteria were re-
stricted to articles published in English between January 2000 and July 2024, focusing on
children with ADHD, their parents, caregivers, family members, teachers, healthcare
professionals, and articles implementing telehealth interventions. As a result, out of 389
initially identified articles, 22 met the inclusion criteria. The studies were predominantly
conducted in the United States. The most common telehealth methods included video-
conferencing and telephone-based communications. Key areas of focus in these studies
included clinical outcomes, access to care, patient and family experience, caregiver expe-
rience, clinician experience, and financial and operational impact. However, none of the
studies addressed health equity. In conclusion, telehealth has shown effectiveness in im-
proving ADHD assessment, treatment adherence, and parental education, leading to
positive patient outcomes and experiences. However, the financial impact of telehealth
remains uncertain. Further research is needed, particularly outside the United States, to
explore emerging telehealth technologies and areas overlooked by the Virtual Care Val-
ue Framework, such as health equity.
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INTRODUCTION

Attention deficit and hyperactivity disorder (ADHD) is a
neurodevelopmental disorder characterized by hyperactivi-
ty, impulsivity, and inattentiveness [1]. Globally, the preva-
lence of ADHD ranges from 5.3% to 7.1% among children
and adolescents and 2.6% to 2.8% among adults [2]. It per-

sists into adulthood in two-thirds of patients diagnosed
during childhood [3]. Challenges associated with ADHD ex-
tend beyond primary symptoms to encompass associated
complications [4]. These include comorbidities such as anxi-
ety, behavioral disorders, learning and language disorders,
and Tourette syndrome [1]. As children with ADHD mature,
environmental support decreases while academic, social, and
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environmental demands increase. Consequently, during ad-
olescence, these individuals often exhibit academic and social
skills below those of their peers and may additionally mani-
fest emotional dysregulation, self-harm, mood disorders, and
eating disorders [4].

ADHD treatment encompasses both pharmacotherapy
and non-pharmacotherapy. First-line pharmacological treat-
ments such as stimulants aid in concentration and demon-
strate efficacy and safety in addressing ADHD [5]. Children
are typically prescribed methylphenidate, while adults re-
ceive dextroamphetamine [6]. Non-pharmacological inter-
ventions include cognitive behavioral therapy, introduced at
the age of six, which can be combined with pharmacotherapy
if behavioral therapy is insufficient [7,8]. With the increasing
digitalization of healthcare, innovative approaches such as
telehealth are being embraced more frequently to assist in
treating ADHD.

Telehealth has emerged as an increasingly prevalent tool
for ADHD treatment, aligning with studies discussing its ap-
plication in chronically ill children [9-11]. Telehealth employs
communication and information technologies to extend ac-
cess to healthcare services, including assessments, diagnoses,
interventions, and remote communication [12]. Although of-
ten interchanged with telemedicine, a narrower term denot-
ing real-time remote interaction between patients and health-
care professionals, telehealth has shown promise in enhanc-
ing healthcare for chronically ill children [13,14]. Telehealth
offers significant benefits, including reduced office visits
[10,13,15], improved patient compliance, reduced risk of in-
fection from waiting room exposure [16], and increased time
for at-home care [11]. These advantages are particularly evi-
dent among patients living in rural areas [10].

Studies in this population, including reviews on digital
health and telehealth interventions for children with ADHD,
have focused on treatment to alleviate [17,18] the feasibility
and comparative effectiveness of virtual versus in-person
visits, often overlooking the holistic value of digitally enabled
care models [19]. This study aimed to narrow the gaps in
telehealth research by thoroughly examining existing re-
search on telehealth implementation to improve care deliv-
ery for children with ADHD by applying the American Med-
ical Association (AMA) Virtual Care Value Framework.

The framework comprises six key aspects: clinical out-
comes, quality and safety, access to care, patient, family, and
caregiver experience, clinician experience, financial and oper-
ational impact; and health equity [19]. Clinical outcomes,
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quality, and safety highlight the effectiveness of care modali-
ties in promoting health, maintaining care standards, and
safeguarding patients. Access to care refers to the extent to
which virtual care programs can minimize barriers, thereby
enhancing the availability, suitability, and affordability of
prompt medical care. Patient, family, and caregiver experi-
ences accounted for the overall impressions of the clinical
and technological facets of virtual care from the perspectives
of patients and their support networks. The clinicians” expe-
riences examine how virtual care adoption affects their work
and technological interactions, potentially facilitating patient
care, flexible work arrangements, and easy peer connections.
Financial and operational impacts assess the effects of virtual
care adoption on financial sustainability and operational effi-
ciency by considering factors such as direct and indirect rev-
enues, direct expenses, and operational efficiency. Finally,
health equity seeks to understand and address the differen-
tial impacts of virtual care programs on historically margin-
alized patient groups across various value streams.

This scoping review aims to comprehensively understand
telehealth practices for children with ADHD. The goal is to
identify gaps in current research and practice and to provide
insights that will inform future research and clinical practice,
aiming to improve the quality of care and outcomes for chil-
dren with ADHD. This study aims to achieve two objectives:
first, to identify current telehealth practices in the clinical
management of children diagnosed with ADHD, and sec-
ond, to map existing implementations using the Virtual Care
Value Framework.

METHODS

Ethical statements: As the study is a review study, IRB is not re-
quired.

1. Study Design

The research design details the general structure and meth-
odology of this study, including the techniques employed for
data collection and analysis. This ensures that the research
questions are efficiently addressed. We adopted Arksey and
O'Malley’s five-stage approach for a comprehensive review
[20]. This study followed the criteria of the Preferred Report-
ing Items for Systematic reviews and Meta-Analyses exten-
sion for Scoping Reviews (PRISMA-ScR) checklist [21].
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2. Study Process

The study process included: (1) formulating the research
question, (2) identifying relevant studies, (3) selecting stud-
ies, (4) organizing the data, and (5) summarizing and pre-
senting the results [22].

3. Research Question

This review aims to explore current telehealth practices for
managing children with ADHD and to assess how the Virtu-
al Care Value Framework influences these practices. The se-
lection of questions aligns with the increasing importance of
telehealth in managing chronic conditions in the current
healthcare landscape [23]. This scoping review aims to fill a
gap in the literature on specific telehealth practices and
frameworks for ADHD management. In doing so, they seek
to optimize telehealth services [24,25], improve guidelines
[26], develop training programs [27], and create tailored
healthcare delivery strategies [24], ultimately enhancing pa-
tient outcomes and healthcare efficiency in children with
ADHD.

The research questions were: (1) What are the current tele-
health practices for managing ADHD in children? (2) How
does the Virtual Care Value Framework inform the care pro-
vided to children with ADHD through telehealth services?

4. Inclusion and Exclusion Criteria

The criteria for inclusion in this review were established by
selecting articles that met the following requirements: (1)
published between January 2000 and July 2024 (as telehealth
studies related to children with ADHD began to emerge
from 2000 onwards); (2) written in English; (3) involved chil-
dren with ADHD, their parents or caregivers, family mem-
bers, teachers, and healthcare professionals; and (4) included
telehealth interventions. Studies related to telehealth for chil-

Table 1. Keywords Search

dren with ADHD began to emerge in 2000. Review articles,
opinion-based articles, editorials, conference proceedings,
and studies published in languages other than English were
excluded. The search strategy adhered to the Joanna Briggs
Institute’s three steps: initial search, second search, and refer-
ence list search [28].

5. Finding Relevant Studies

A librarian formulated the search strategy and determined
the appropriate databases to search for relevant studies. Ini-
tially, a preliminary search was conducted in the Cumulative
Index to Nursing and Allied Health Literature (CINAHL)
database to identify appropriate search terms. These terms
were modified and refined to formulate the final accurate
search terms. Subsequently, a comprehensive search was
performed in the CINAHL, PsycINFO, and PubMed data-
bases using the final search terms. CINAHL and PubMed are
widely regarded as dependable and trustworthy databases
unlikely to yield citations from predatory publications [29].
Additionally, PsycINFO can be used to locate specialized da-
tabases [29]. Table 1 presents the keyword search list.

6. Selecting Studies

To facilitate the selection of studies, the search results were
exported to Endnote, a reference management tool, following
PRISMA guidelines [22]. A four-step approach was adopted
to ensure systematic and transparent screening. The initial
screening involved evaluating the relevance of articles based
on their titles. Subsequently, the abstracts of the potentially
relevant articles were reviewed to determine their suitability
for inclusion. For articles that passed the abstract screening,
the full text was thoroughly examined. In addition, the refer-
ence lists of the selected articles were searched to identify ad-
ditional relevant studies that may have been missed. Three

reviewers were involved throughout the screening process,

Databases

Search terms

CINAHL

(Child OR Adolescent) AND (Attention Deficit Disorder with Hyperactivity) AND (Telemedicine OR Patient Portals OR Decision

Making, Computer-Assisted OR Internet-Based Intervention OR Remote Consultation)

Psyclnfo

((Adolescent Development) OR (Adolescent Psychology)) AND (Attention Deficit Disorder with Hyperactivity) AND ((Telemedi-

cine) OR (Telepsychiatry) OR (Online Therapy) OR (Websites) OR (Digital Interventions))

PubMed

((Child[MH] OR Adolescent[MH]) AND (Attention Deficit Disorder with Hyperactivity[MH])) AND (Telemedicine[MH] OR Patient

Portals[MH] OR Decision Making, Computer-Assisted[MH] OR Internet-Based Intervention[]MH] OR Remote Consultation[MH])

CINAHL, Cumulative Index to Nursing and Allied Health Literature.
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including the initial screening, to ensure consistency and mini-
mize bias. In case of disagreement regarding the inclusion of
certain papers, discussions were held to reach a consensus.

7. Organizing Data, Summarizing, and Reporting
the Results

This scoping review included 22 articles that the research
team carefully extracted and organized into a Microsoft Excel
2021 (Microsoft) spreadsheet. The data extraction form was
initially tested in two articles for comprehensive information
coverage [30,31]. Subsequently, this method was applied to
the remaining articles, which were divided equally between
two reviewers (SC and DS). The accuracy and consistency of
the findings are verified. Discrepancies were resolved
through consultation with a third reviewer (HS). The extract-

ed information included key details such as author, title, year
of publication, study aim, study design, sample size, and the
specific telehealth device used in each study. Furthermore,
the team identified and documented information related to
telehealth implementation according to the framework of the
AMA [19]. The studies were systematically delineated using
tables that detailed demographic characteristics and provid-
ed a year-based chronology.

RESULTS
1. Search Result
A systematic review was conducted using the PRISMA

flowchart, involving a comprehensive search across multiple

databases (Figure 1). Initially, 389 articles were identified

[ Identification of studies via databases and registers ]
o
-2 Articles identified from database (n=389):
ks CINAHL (n=76), Articles removed before screening:
% PsycINFO (n=215), Duplicate records removed (n=98)
2 PubMed (n=98)
Articles excluded (n=220)
Articles screened (n=291) —> Themg (n=210_)
Participant (n=3)
4 Other fields (n=7)
l
g
g}
Articles excluded (n=13)
Articles screened (n=71) — Language (n=1)
No full text (n=12)
Articles excluded (n=36)
Participant (n=4)
.::? Articles screened (n=58) —»  Opinion/editorial (n=10)
S Theme (n=5)
o2 Method (n=17)
53]
. A4
3
S Articles included in review (n=22)
g Articles from reference search (n=0)

Figure 1. Preferred Reporting ltems for Systematic reviews and Meta-Analyses flowchart for the scoping review.
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from CINAHL (n=76), PsycINFO (n=215), and PubMed
(n=98) databases. After eliminating duplicates, 291 articles
underwent relevance screening, and 220 were excluded for
various reasons, such as differing themes and participants.
The remaining 71 articles underwent full-text screening, of
which 13 were excluded because of language (not in English)
or lack of full-text availability. Following the eligibility as-
sessment, 36 articles were excluded based on participant-re-
lated factors, opinion/editorial content, misalignment with
the study’s theme, and methodological issues. Finally, the re-
view included 22 articles, and no additional articles were
identified through the reference list searches.

We divided the content into charting the data and collect-

ing, summarizing, and reporting the results.

2. Charting the Data

Charting data involves organizing and systematically ar-
ranging the collected data to facilitate analysis. This step en-
sures that all relevant information is accurately captured and
categorized. Twenty-two studies were included in this re-
view. These studies employed diverse methodologies, in-
cluding randomized controlled trials (n=16) [24,30-44], clus-
ter randomized trials (n=3) [45-47], and quasi-experiments
(n=3) [48-50]. Geographically, the studies were primarily
conducted in the United States (US) (n=12), with additional
locations including Germany (n=3), Australia, Brazil, China,
Canada, Israel, Japan, and the United Kingdom (UK), each
contributing to one study. The most frequently used meth-
ods of interaction were videoconferencing (n==8) and web-
based platforms (n==8), followed by telephone-based interac-
tions (n=6) and mobile apps (n=3). Regarding professional
engagement, psychiatrists participated in 11 studies, fol-
lowed by psychologists (n=8), physicians (n==8), and nurses
(n=0). Telehealth usage was mainly as a means for treatment
(n=22), and two for diagnostic purposes. Other key aspects
of each study, such as authors, publication year, aims, partic-
ipant demographics, devices used, and health professionals

involved, and main findings are shown in Table 2.

3. Collating, Summarizing, and Reporting the Results

Collating, summarizing, and reporting results involve syn-
thesizing organized data to draw meaningful conclusions
and effectively communicate the findings. The implementa-
tion of telehealth services for children with ADHD has been

www.e-chnr.org

Table 2. Study Demographics (N=22)

Outcomes

The involved
health
professionals
Pediatricians

Devices

Design =2l
size

Aims

Countries

Authors

The intervention group had greater adherence to ADHD

Web-portal

49

CRT

To determine whether an ADHD Ql in-

USA

Epstein et al.

care practices, including the use of parent and teach-
er rating scales, documentation of DSM-IV criteria,

and monitoring treatment responses. They also

and nurse

tervention for community-based pedi-
atric practices improves patient out-

comes

(2011) [45]

practitioners

(Continued to the next page)

showed a reduced reliance on mental health referrals

for ADHD diagnosis
The intervention group had significantly higher medica-

provements in knowledge and adherence intentions,

tion adherence, lower ADHD symptoms, greater im-
and higher parental satisfaction

and pediatri-

cian

Videoconference Psychologist

8

imental

To measure the effectiveness of triple  Quasi-exper-

P (positive parenting program)

<
(%9
)
T2
T =
o N
N
2o
o
o
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evaluated using a Virtual Care Value Framework [19]. This
framework considers six aspects: (a) patient clinical out-
comes, quality, and safety; (b) access to care; (c) patient, fami-
ly, and caregiver experience; (d) clinician experience; (e) fi-
nancial and operational impact; and (f) health equity. Studies
were classified into these categories by examining their pur-
pose, method, intervention, and results. Most studies focused
on patients’ clinical outcomes (19 studies), while other areas
included access to care (4 studies), patient, family, and care-
giver experiences (12 studies), clinician experience (2 stud-
ies), and financial and operational impact (5 studies). How-
ever, no study has examined health equity.

The reviewed studies on patient clinical outcomes, quality,
and safety explored the impact of telehealth interventions in
improving diagnostic accuracy, promoting treatment adher-
ence, and alleviating ADHD symptoms. Research on access
to care has primarily focused on evaluating attendance and
participation rates. Studies on the experiences of patients,
families, and caregivers have examined satisfaction, levels of
engagement, and overall perceptions of telehealth services.
Additionally, research on clinicians” experiences has assessed
health professionals” behavior following educational pro-
grams and psychiatrists’ adherence to evidence-based proto-
cols when utilizing telehealth. Finally, studies on the financial
and operational impacts have investigated the cost-effective-
ness and key operational factors associated with telehealth im-
plementation. Detailed information on the implementation of
telehealth services in each study is presented in Table 3.

DISCUSSION

This scoping review analyzed the literature on telehealth
implementation for children with ADHD. Using the Virtual
Care Value framework, telehealth studies were assessed and
categorized, providing a comprehensive overview of tele-
health research in children with ADHD.

1. The Development of Telehealth Practice

The study revealed that majority of studies were conduct-
ed in the US, which has emerged as a pioneer in this field, as
is evident from the work exemplified by Epstein’s investiga-
tion into the use of internet portals to enhance care in com-
munity settings for children diagnosed with ADHD [45].
This trend aligns with a systematic review of telehealth im-
plementation in neurodevelopmental disorders, which

www.e-chnr.org

Table 3. Classification of Studies According to Virtual Care Value Framework

Health
equity

Financial and
operational impact
The effectiveness of a

Clinician
experience

Patient, family, and caregiver
experience

Access to care

Patient’s clinical outcome, quality,
and safety

Authors

None

None

None

None

Epstein et al. (2011) [45] None

quality improvement

program (operational)

None

None

None

Parents’ distress

None

Child behavior

Reese et al. (2012) [49]

—
]
jo))
@®©
Q.

(0] [0} (0] o ®
c c c c )
S S S S e
P4 P pd z b
<
]
L
e
(9]
>
S
£
c
Q
e
(0] [0} (0] [0}
c (= c (=
(o] o [e] o
z P z P
(0] [0} (0] [0}
c c c (=
[e] o [e] o
z P z z

. ]
€a = ) c
8 se 2 S
5 2558 53T
© oz g 849
o %'Ego (U'(-ag
- @©
n = Q
) 852 o2
= - L c
a 325 c s 0
o ©5T 9Gg S =
0 w e @5 c ©
T E'agw <z <
@ 2SS 3 4._w0
c o O)Z.mgch
o c T L E QOO
© S T O E®E <
[a Pz O o
e}
©
o
c
3
© [ c @ [
c c O @ <
S S £ O S
P4 zZ < zZ

Parent ratings of ADHD, oppositional
defiant disorder, and conduct disor-
der symptoms, and the children’s
iors, role performance, and functional

Child ADHD symptoms, medication

ADHD-related symptoms and behav-
Children’s ADHD-related behaviors

2
£ o
Ke) =
© s o [0}
c @ = o
=} & c
= IS c )
T £5 3 &
8 Qo© T <
i) = c °
[)] = © o}
3
— N, = —
9] ©
o, ) o, SE
—
) o o )
-~ N - -
o = I o
S © = Q)
© o © T
B g B B
[ —
Q2 > e T
x = [ m

Dian Susmarini, Hyewon Shin, Sunyeob Choi | 235



Child Health Nurs Res, Vol.30, No.4, October 2024;30(4):227-244

CHNR

(ebed xau 8y} 0} panuluo))

BUON BUON

SUON QUON

SUON SUON
Aousioly

SUON -Jo pue sBuines 1800 ay |

SUON SUON

BUON QUON
‘aleo Buinoidwi ul 9|0l
lenuajod sy saiojdxe
pue asn ajeos bune.
UO Wa)SAS payull-pIod
-aJ yyeay oluos

BUON  -09J9 Ue jo Joedwi 8y

SUON SUON

SUON SUON
ey
-lod Jouielu] gHAY uUe
JO @sn 8y} pue ‘uoneoy
-IpOW MO}} S2IYO ‘SUOIS
-sas Buluies SeAj0A
-U] Jey} uopuanIjul
auoN  uswaroidwi Ayenb y
SUON SUON
usw
-abeuew uonesipaw ul
s|0o0j01d paseq-souap
-IA8 0} sjslje
BUON -1yoAsdaje} jo Ajepy 8yL

QUON SUON
QUON uonoBJSIIES [Bjudled
QUON SUON
SUON SUON
Angeydso
QUON -oe pue juswabebus jualed
QUON ssansip sJJanbaie)

JINOIABYS( UBIOIUID UO
spodal yoeqpas) souew
-Jopad pue ‘uoneynsuod
9Al}el0ge||09 ‘uoleonpa

paseqg-gem jo Joedw ay | SUON
uopoeyshes

[eyualed Joineysq Buuaied
uoissaldap pue ‘ssaljs “Aoeoyy
-jJo-yjos ‘uonoeysnes bunuaied
‘6unuaied aAnisod ‘ssauxe| ‘Al

BUON -SOQUaA ‘AJIAIJOBI-IBAO [euld)e|\

SUON

BUON SUON
SUON uonoejsnes sjualed
aHav yum sjusped Joj so

-Bueyo uoneoipaw Bunjew
ul sjsujelyoAsda)a) Jo sse0

SUON

BUON QHQAYV ‘swajqoud 1o6ue} Jo Ajuanas ay |
BUON -9q Jo 9ousuadxa sjuaned Jo ualpiiyd

auopN onsoubelp jo Aoeinooe pue paads ay |

aled

aouasaype uojedipaw jueinwis  [81] (0202) Ie 10 paLd
swoy
-dwAs jeuonisoddo pue ‘swoydwAs
[oel (0z02) ‘fe 1o @soQ
aouaJaype Ul Joiney [ov]
(8102) '[e 10 uewSIOA\
Buiyew-uoisioap
[sel (8102) ‘e 1o stoH
(poow
‘109ye ‘|0u02-}|8s parosdwi ‘A

0} 8ouepUBRY -IAIs|ndwil ‘sseussajisal) Joineyad piyd  [£v] (8102) ‘e 1o Inedna

auoN  pue swojdwAs o pue aHAV PIYO

SUON

SUON

SUON

SUON

SUON

BUON

souewlopad 8|0l [2€1(2102)

‘e 10 deoyg Jepuep

auoN  [2v](2102) Te1e sMiid
swoydwAs ggo ‘swoy

-dwAs gHQYV swuredw feuogoung  [z€] (£102) e 10 8s0Q

Joineyaq [e10oso.d pajel-iayoes) pue

‘Buiuonouny [e1oos ‘uoissalbbe/aoue

-yap ‘ApAisindwi/ssaussapsal ‘uonua)

-JeuyAyanoeiadAy pliyo peres-louyion  [#€] (9102) ‘(e 1 axue.4

swoydwAs

aHav pees-syoes) pue -jusied [c¢] (9102) ‘e 1o uieisdy
Buiuonouny

[e1oosoyoAsd pue dasjs s,uaipiiyDd [1€](9102) ‘e 1@ wnyio)

swojdwAs
pajejal-gHQY Buionpal si jey) jeob
1eb.ej-0}-jeas; ayy Jo swurene 8y [+4] (9102) '[e 18 [1ydo0y

Aunba 10edwi jeuonelado
yiesH pue |eloueul

-o01d Bupjew-uoisioap ay | BUON
aouauadxa aousuadxa
uepIuID JanIBaled pue ‘Ajiwe} ‘Jusied

9Je9J 0} SSedy

Aajes pue

‘Ajienb ‘ewoojno [eaiulo sjusied siouny

penuiuoy °¢ s|qeL

www.e-chnr.org

236 | Telehealth implementation in children



https:/ / doi.org/10.4094 / chnr.2024.026 C H N R

- showed that most studies were conducted in the US (64%),
= 2 . . -
R o o 2 o Asia (17%), and Europe (14%) [51]. Given that telehealth in
+° 2 s 2 3 o the US has already been extensively used for various condi-
tions such as cardiovascular disease [52], the application of
- g this technology to ADHD management in the US. is a logical
s E progression. However, telehealth studies on the care of chil-
5 =
© g dren with ADHD have also been conducted in countries
© =
£ g such as Australia, Brazil, Canada, China, Israel, and the UK.
) % g g % Nonetheless, there remains a lack of studies conducted in
=z ZENZ 2 0 other countries. This gap can be attributed to various factors,
including variations in technological infrastructure, health-
care systems, and government support for telehealth initia-
(0]
g 2 ; tives.
T < o
° Q2
E E‘_ j% Additionally, excluding non-English articles may have
© ) ; contributed to this gap, as significant research in other lan-
o @ o ) % guages may have been overlooked. An examination of tele-
c (= c =
S L £ 3 o~ € health implementation across Asia, Latin America, and Eu-
©
5 | & 2 € rope revealed a complex landscape of challenges including
S S © =
5 €5 3 o regulatory hurdles, technological limitations, resistance due
o 50 o g
8 g ° _% = o to attitudes, ethical dilemmas, and geographic disparities, all
C [0 [5]
% S § 5 g a of which significantly impede the rapid integration of tele-
-~ = ol [
%‘ Q < g g 2 health [53]. This has resulted in a different pace of research
X0 o = ]
s 0 g 5 4 © on telehealth, particularly regarding its implementation in
= = c 1]
c > = . .
s 59 E o © children with ADHD.
= o = c O o = [} o
< S 88 <ZC> 5% ;: N a;i Notably, despite setting the search criteria from 2000 to
o | o T é 2024, the earliest article retrieved was published in 2011.
q |2 = . . c 1
g S ; 2 = Over the past decade, the reviewed studies have indicated a
- o T
@ 5 o g2 %, 5 heightened level of research activity in telehealth for children
Q =t o o >0 & ] . . . .
§ é 8 5 5 g _‘E o 2 with ADHD, with notable exceptions in 2014, 2019, 2021, and
< Z Z uw = . .
¥ 8 2022. Although the onset of the COVID-19 pandemic might
2 |5 & § be expected to stimulate telehealth studies owing to the in-
© = o o . P
% K= 2 o IS creased demand for remote healthcare services, it is interest-
‘JE" 5 2 5 .g ing to note that no studies were published in 2021 and 2022.
n
§ %‘ 5 § % 8: This delay may be attributed to barriers, such as logistical
3 ®§ oy Q i I -
% ﬁ % é el 8: 8 challenges, shifting research priorities, and publication de-
L cle S 3 g i
ECGTE & & 3 lays.
© n 2 :5 - 2 . . .
o =E Bg¢g ] Web portals and videoconferencing were used in 2011 and
e IS G5 S L2
k5 § 8 g¢g2©° }4 2012, respectively. Although these technologies enable re-
= 2 50 Z P y & &
© Lo ) >
o 355 § § 5 5§ o % mote access and communication, privacy concerns have
< x < z - | = . . .
8 emerged [45]. With advances in telehealth, both devices and
Q' —~ - o 2 . .
- e S = S, % interventions have progressed. From 2015 to 2017, telehealth
o = < 2 . - .
g S 8 S S 5 options expanded significantly, such as web-based interven-
= — N
§ % g 8 = _é tions [33,34,46,47] and video teleconferencing [24,36,37,44].
@© —_ - < . . o re . . . .
z , | g g o % This change signifies growing confidence in employing tech-
o | 8 % %’ 5 E = %‘ nology to support the care of children with ADHD. In 2018,
S| = |o S8 2 i £
C |2 |a 228 £ |2 the introduction of computerized tests and mobile applica-

www.e-chnr.org Dian Susmarini, Hyewon Shin, Sunyeob Choi | 237



Child Health Nurs Res, Vol.30, No.4, October 2024;30(4):227-244

CHNR

tions advanced telehealth to a new level of ADHD assess-
ment and management. These advances have enabled accu-
rate diagnostic decision-making [35], facilitated symptom
monitoring, and supported medication adherence [40]. Prog-
ress persisted until mid-2024 with studies incorporating text
messaging, mobile applications, and web-based interven-
tions in telehealth for ADHD management. Text messages
and mobile applications have emerged as valuable tools for
providing timely reminders [48], delivering educational con-
tent, and offering personalized support [30,34] and diagnos-
tic purposes [39], resulting in increased patient engagement
and improved adherence to treatment regimens.

In the reviewed studies, telehealth programs for children
with ADHD emphasized parental education [24,30-
32,34,36,38,41-43,46,49], behavioral therapy [30,50], support
for medication adherence [40,46,48], quality improvement
[33,45,47], diagnostic evaluations [35,39], and consultation
[31]. These programs align with the comprehensive treat-
ment approach for ADHD, which includes multimodal treat-
ment, pharmacological interventions, and non-pharmacolog-
ical strategies [54]. Ten reviewed studies on telehealth for
children with ADHD have highlighted the importance of pa-
rental education, including psychoeducation, which is a mul-
timodal treatment. Psychoeducation should be provided not
only to individuals diagnosed with ADHD but also to their
families and caregivers, aligning with established guidelines
[54,55]. Ongoing telehealth-based education is essential be-
cause its effectiveness is comparable to face-to-face method
[32,34,36,38,41-43,49]. Their results highlighted the impor-
tance of ongoing parental education during and after the
pandemic. Regarding diagnostic assessment, one study uti-
lized telehealth to administer a computerized test of attention
and activity (QbTest) for diagnostic decision-making, which
was found to be efficient in the ADHD assessment process
[35]. Another study employed remote assessment, with re-
sults aligned with face-to-face evaluations, enabling the accu-
rate identification of ADHD in children [39]. Further studies
are required to validate the effectiveness of telehealth in di-
agnosing ADHD.

2. Telehealth Implementations According to Virtual
Care Value Framework

A more comprehensive assessment of telehealth imple-

mentation in children with ADHD was conducted based on

the AMA’s virtual care value stream framework [19]. Patient

238 | Telehealth implementation in children

clinical outcomes, quality, and safety have emerged as prom-
inent areas of investigation, with 19 studies examining these
aspects. These studies explored the effectiveness of telehealth
interventions in improving clinical outcomes, such as allevi-
ating ADHD symptoms, promoting treatment adherence,
and improving diagnostic accuracy. Studies on deci-
sion-making in diagnostics [35,39] are classified in this as-
pect, as they reduce the number of visits required for diagno-
sis correction [19]. Seven of these 19 studies showed similar
or less favorable results from the intervention compared to
the control groups [36,38-40], while the remaining studies
demonstrated positive results. While the primary focus of a
scoping review is not determining intervention efficacy [28],
the positive outcomes observed in most of these studies sug-
gest that telehealth could be a promising approach for man-
aging children with ADHD. However, extensive research is
warranted to validate these findings and establish definitive
guidelines for telehealth interventions.

Four studies examined access to ADHD care services. The
AMA defines access to care as an evaluation of a program’s
influence on the availability, suitability, and cost-effective-
ness of care. This can be assessed by considering variables
such as the average time patients travel to receive care, the
availability of insurance coverage, and the percentage of in-
dividuals who stop seeking treatment because of various ob-
stacles [19]. Four studies reported attendance and participa-
tion rates [36,42,43,50]. Wihnke et al. [42] indicated high uti-
lization and acceptance of a web-assisted self-help program,
whereas Tse et al. [36] showed comparable attendance be-
tween teletherapy and in-person sessions, with over 90% at-
tendance in both groups. In addition to the need for further
studies to validate these findings, research on the factors in-
fluencing the high patient attendance rate is crucial for rein-
forcing and enhancing these factors.

Patient, family, and caregiver experiences were addressed
in 12 studies exploring the implementation of telehealth ser-
vices for ADHD. These studies have explored the satisfac-
tion, engagement, and overall experiences of families receiv-
ing telehealth services. This study focuses on the distress
caused by clinical and technological experiences. Six studies
examined parent satisfaction [30-32,38,46,50]. Parent satisfac-
tion is pivotal because it describes the acceptability of tele-
health interventions [56] in situations involving underserved
families [49]. This satisfaction resonates with the broader
benetfits of telehealth such as improved convenience, reduced
disruptions to daily routines, and increased engagement in

www.e-chnr.org
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treatment [57]. Although quantitative studies provide valu-
able insights, qualitative research can provide a more com-
prehensive understanding of family experiences. For in-
stance, a qualitative study in the US involving parents of
children with developmental delays revealed barriers to ac-
cess, Internet connectivity, and digital literacy [58]. Analo-
gous qualitative studies in the context of ADHD could reveal
the challenges that families encounter when utilizing tele-
health services, thereby promoting the development of more
effective solutions. Consequently, further qualitative research
that focuses on the acceptance of telehealth and its perceived
benefits is imperative.

Regarding clinician experience, two studies examined this
aspect in the context of telehealth for ADHD [44,47]. These
studies investigated health professionals’” behavior in
post-education programs and psychiatrists” fidelity in using
evidence-based protocols with telehealth. The sub-streams of
clinician experience include technology and work experience
[19]. Clinicians” experiences with telehealth are mixed, with
telepsychiatrists demonstrating effectiveness and compe-
tence [44], while other interventions indicate the need for ad-
ditional support and engagement strategies [47]. With only
two studies, more research is needed to identify the experi-
ences of healthcare professionals. Health professionals are
expected to be competent in telehealth because of its quality
and security [59].

Five studies explored the financial and operational effects
of telehealth services. These studies assessed cost-effective-
ness [35] and operational considerations associated with the
implementation of telehealth services for ADHD [33,44,
45,47]. They provide insights into the potential financial sav-
ings, quality improvements, and workflow modifications re-
sulting from telehealth adoption in ADHD care. Notably, one
study in this scoping review reported “cost neutral” imply-
ing that providing the QbTest report within the trial neither
significantly increased nor decreased the overall cost of the
health services [35]. However, this finding necessitates fur-
ther analysis, as other studies have reported cost savings at-
tributed to telehealth [60], citing per-visit savings ranging
from $141.1 to $222.8, depending on the visit type and the
model utilized [61]. According to a scoping review that com-
pared the costs of telehealth and the healthcare system, tele-
health may reduce costs by eliminating the need for patient
travel and costly procedures while providing effective re-
mote care. Furthermore, it enables healthcare providers to
deliver efficient and high-quality care, thereby reducing

www.e-chnr.org

CHNR

overall expenses [62]. Limited research on cost and opera-
tional impacts, coupled with contradictory findings, necessi-
tates further investigation and validation. Such an explora-
tion is crucial for establishing clear guidelines on the cost-ef-
fectiveness of telehealth in ADHD care, potentially informing
policies and service delivery improvements.

In this scoping review, no study explicitly examined health
equity within the context of telehealth among children with
ADHD. Health equity is defined as having the conditions, re-
sources, opportunities, and agencies needed to achieve opti-
mal health. This implies the need to examine health equity
across all five aspects of the AMA framework. Although no
study has specifically addressed this aspect, the inherent
characteristics of telehealth include health equity. This is par-
ticularly evident in a study focusing on underserved popula-
tions [49], in which telehealth interventions have the poten-
tial to bridge healthcare gaps and ensure equitable care de-
livery. Therefore, a more thorough examination is required
to fully understand and quantify the impact of telehealth on
health equity in children with ADHD.

According to the results of this study, the Virtual Care Val-
ue Framework is a suitable tool for analyzing the telehealth
environment of children with ADHD. This framework com-
prehensively organizes a review of the key elements. For ex-
ample, the framework’s focus on patients’ clinical outcomes,
access to care, and patients” and caregivers’ experiences al-
lowed for a structured evaluation of how telehealth interven-
tions improved ADHD symptoms, increased treatment ad-
herence, and ensured high levels of family satisfaction. This
structured approach highlights the strengths of telehealth
and identifies areas in which further research is required,
thereby making the review more comprehensive and fo-

cused.

3. Nursing Implications

This scoping review has important implications for both
research and clinical practice. The geographic disparity in
telehealth research and implementation for children with
ADHD necessitates extensive research in countries other
than the US, where the pace of telehealth development may
be hindered by challenges such as regulatory, technological,
and provisional issues. Additionally, as evidenced by the
growing variety of telehealth devices and interventions, the
evolution of telehealth technologies suggests a need for re-
search on using new and current technologies in ADHD

Dian Susmarini, Hyewon Shin, Sunyeob Choi | 239



Child Health Nurs Res, Vol.30, No.4, October 2024;30(4):227-244

CHNR

treatment. As telehealth technologies advance, the skills and
competencies of healthcare professionals, including nurses,
also evolve. Consequently, research focusing on the develop-
ment and implementation of telehealth training programs is
imperative to ensure that healthcare professionals possess
the skills required to provide effective telehealth care. Future
telehealth research should focus on treatments for ADHD,
including multimodal, pharmacological, and non-pharmaco-
logical approaches. This entails evaluating how telehealth
platforms can be modified to improve adherence to these
treatments, enhance parental education, and effectively de-
liver non-pharmacological interventions, such as psychoedu-
cation and cognitive behavioral therapies. A deeper under-
standing of the patients’, families’, and caregivers’” experienc-
es is needed, particularly through qualitative studies. The
mixed results of the clinician experience studies highlight the
need for further confirmation. Additionally, more research is
required to investigate and validate the cost and operational
impacts, given the limited and contradictory findings of ex-
isting studies. Future studies should also aim to comprehen-
sively cover the Virtual Care Value Framework, particularly
the health-equity component, which has not yet been exam-
ined.

The results of this study have significant implications for
clinical practice. Initially, the findings emphasized the essen-
tial function of nurses, who play a vital role in recognizing,
intervening, and providing continuous support for children
with ADHD. Furthermore, the findings of the ADHD inter-
ventions offer guidance for clinical settings. By incorporating
evidence-based ADHD interventions, healthcare providers
can enhance the care and support offered to children with
ADHD. Implementing these interventions as part of regular
practice enables nurses to effectively address the complex
needs of vulnerable children, resulting in improved general
health and developmental outcomes. It is essential for clini-
cians to engage in ongoing research and education on ADHD
interventions to establish a comprehensive and effective ap-
proach to pediatric care.

4. Strengths and Limitations

To the best of our knowledge, this study is the first to map
the landscape of telehealth research in children with ADHD
and evaluate existing research gaps using a virtual care value
stream framework. These findings provide a strong founda-
tion for future research in this field. However, this study had
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some limitations. The exclusion of non-English literature
may introduce a language bias, thereby potentially overlook-
ing valuable research conducted in other languages. Addi-
tionally, the specific terms used for telehealth in this study
may have excluded relevant studies using different terminol-

ogies.

CONCLUSION

This scoping review provides an extensive overview of
telehealth research on children with ADHD. Utilizing the
virtual care value stream framework, the findings empha-
sized the predominance of telehealth research in the US, un-
derscoring the need for global representation. Furthermore,
it highlights the potential of telehealth technologies to im-
prove ADHD assessment, enhance treatment adherence, and
enrich parental education. Future research should focus on
health equity and other unexplored aspects of the Virtual
Care Value Framework of the AMA. These efforts will en-
hance our understanding of the effectiveness of telehealth
and inform the development of treatment guidelines and
policies for ADHD.
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