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Abstract

Background: Mobileand smartphones are owned and accessed by many, making them a potentially optimal delivery mechanism
to reach pediatric patients with socially complex needs (ie, pediatric populations who face overlapping adversities).

Objective: To address the specialized needs of youth from such groups, this review synthesized the literature exploring the use
of phone-based delivery to access pediatric populations with socially complex needs, targeting mental and behavioral health
outcomes. The purpose of this synthesiswasto provide recommendationsfor future research devel oping phone-based interventions
for youth with socially complex needs.

Methods: A trained medical librarian conducted the search strategy in the following databases: PubMed, Scopus, CINAHL,
PsycINFO, Cochrane CENTRAL Register of Controlled Trials, Cochrane Database of Systematic Reviews, and Google Scholar.
Studies targeting youth with socially complex needs were defined by recruiting samples that were primarily from traditionally
underserved populations (ie, sex/gender minorities, racial/ethnic background, low socioeconomic status, rural/remote location,
and sexual orientation). A systematic narrative framework was utilized and the Preferred Reporting Itemsfor Systematic Reviews
and Meta-Analyses guidelines were followed (registration number CRD42020141212).

Results: A total of 14 studies met the inclusion criteria, with 3 depicting the use of phonesto complete assessment and tracking
goals and 11 to intervene on mental and behavioral health targets.

Conclusions: The literature indicatesimportant directions for future research, including (1) involving diverse and representative
teens (ie, the likely users of the interventions), stakeholders, and clinical/research staff; (2) integrating evidence-based therapies
with minority-focused theories; (3) harnessing mobile device capabilities; and (4) considering and assessing for potential costs
in phones as delivery mechanisms.

Trial Registration: PROSPERO CRD42020141212; https:/iwww:.crd.york.ac.uk/prospero/display_record.php?RecordlD=141212
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Introduction

Background

Pediatric populations with socially complex needs are likely to
havetheir behavioral health negatively impacted—from having
alower health status than peers to being less likely to receive
appropriate physical and mental health diagnoses[1]. Theterm
“socially complex needs’ is used to describe pediatric
populations that face overlapping adversities [2]. Such youth
may endure adverse childhood experiences, physical symptoms
(eg, pain), or befrom traditionally underserved populations (eg,
low socioeconomic status [SES], belonging to a minority
racial/ethnic or gender/sexual minority group, or living in
isolation from accessible services [3]). The behaviora health
disparities associated with having socially complex needs have
lasting detrimental effects, including a higher likelihood of
chronic illness in adulthood [4]. For these reasons, repeated
calls to promote the behavioral health needs of such pediatric
populations have been made [5-10].

The ubiquity of mobile and smartphone access has promoted
refrains about the promise of digital mental health tools to
overcome access barriers to pediatric behavioral hedlth
interventions [11]. While some populations are less likely to
adopt computer use and are more likely to lack home broadband
access [12], nearly all American adults report owning amobile
phone (96%) [13] and 95% of teens report owning or having
access to a smartphone [14]. Therefore, pediatric interventions
that harness phones as a delivery mechanism (ie, mobile health
[mHealth] and telehealth) may be more likely to successfully
access pediatric patients with socially complex needs [13].
However, due to issues such as data plan costs, service lapses,
and lower phone literacy, a “digital divide” is occurring that
could further perpetuate disparities in the use of phones as a
delivery mechanism [15-19]. Indeed, if not appropriately
eval uating tool swith socially complex populations and adapting
designsto fit their user and access needs [20], researchers and
clinicians are missing the opportunity to reach pediatric
populations through a medium that young people are already
using for other purposes (eg, using a smartphone to interact
with socia media).

Purpose

While more research is critically needed, somework to harness
phones as a delivery mechanism specifically for socially
complex populations has begun. Asthefield shiftsto adapt such
tools to be more inclusive, synthesis of the small but existing
literature may be beneficial. Indeed, this synthesis may promote
increasing adaptations of such tools for pediatric populations
with socially complex needs and avoid potentially superfluous
evaluations that would delay deployment to youth in need of
support and care. Therefore, to provide recommendations for
future research developing inclusive interventions, this study
systematically reviewed theliterature for multiplecriteria. First,
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afocus on phone-based interventions (mHealth and tel ehealth)
was made. While the field has moved toward afocus on digital
health technologies (eg, harnessing mobile or smartphones to
deliver monitoring or intervention activities), telehealth
interventions that involve calling participants—even on
landlines—were included. These criteria were used because
interventions using telephone calls to reach youth may still be
applicable as smartphones have phone call capabilities. Second,
thisreview focused on mental (eg, mood) and behavioral health
targets (eg, physical activity) for pediatric patientswith socially
complex needs. Asany pediatric patient islikely to have socially
complex needs (eg, managing symptoms associated with acute
or chronic conditions), we operationalized studies that targeted
pediatric patients with socialy complex needs as those that
recruited samples primarily comprising (ie, 250%) youth from
traditionally underserved populations (eg, low SES, belonging
to aminority racial/ethnic or gender/sexual minority group, or
living in isolation from accessible services [3]). The synthesis
of these findings was used to define (1) uses of phone-based
delivery practices; (2) culturally specific tailoring practices; (3)
applications of evidence-based skills and grounded theories to
inform design; and (4) additional supportsthat promote comfort,
use, or intended intervention outcomesfor pediatric populations
with socially complex needs.

Methods

Search Strategy

Thereview was conducted and reported following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement and checklist [21] and wasregistered prior
to data extraction in PROSPERO (registration number
CRD42020141212). No limitations were put on the search in
terms of language, date of publication, or geographic area. The
search strategy included controlled vocabulary (ie, MeSH terms)
and keywords in the title or abstract fields. Seven electronic
databases were searched, including PubMed, Scopus, CINAHL,
PsycINFO, Cochrane CENTRAL Register of Controlled Trials,
Cochrane Database of Systematic Reviews, and Google Scholar.
The search strategy was conducted collaboratively by the lead
author (CS-S) and a trained medical librarian (JW) and the
literature search was conducted by atrained medical librarian
(JW) in August 2019 (Multimedia Appendix 1).

Inclusion and Exclusion Criteria

For inclusion in the review, studies were required to (1)
specifically target a pediatric population with socially complex
needs (as noted above, thiswas operationalized by the majority
[>50%)] of the sample belonging to an underserved group [eg,
minority population, low SES, rural geographical location] [3]);
(2) utilize a phone (ie, smartphone, cellphone, landline, SMS
text messages, push notifications, gathering passive data, or
have a user access an app[s]) as a means of targeting youth
(phones could be used as the sole delivery mechanism or as part
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of a multimethod intervention delivery); (3) report outcomes
related to mood (eg, depression, sadness, low mood),
anxiety/stress, or wellness (eg, exercise, diet, sleep, treatment
adherence); (4) include samples that were at least 50% under
the age of 18; and (5) bewritten in English. Technical validation
papers reporting on the development of digital mental health
interventions, conference abstracts, review papers, and samples
fewer than 20 were excluded.

Study Selection

Literature search results were uploaded into Covidence, a
not-for-profit, online systematic review service partnered with
Cochrane [22]. From the initia search results, all titles and
abstracts were independently screened by 2 reviewers against
theinclusion criteria. Following this, full-text articleswere also
reviewed by 2 independent reviewers. Any discrepancies about
inclusion at either stage were resolved through consensus with
athird reviewer.

Data Extraction

Reviewer teams (CS-S, LP, DB, MB, JD, CO, EW) extracted
data (eg, sample characteristics, use of phone, primary
outcomes) independently and in duplicate from each eligible
study using an online extraction form designed by the lead
author (CS-S) using Google Forms. Discrepancies were, again,
resolved through consensus.

Quality Assessment

The Cochrane Collaboration’s tool for assessing risk of biasin
randomized trials was used to assess the risk of bias for
selection, performance, detection, attrition, and reporting [23].
Specifically, each study that was included in the final review
was independently rated in duplicate for each form of bias.
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Data Synthesis

Because of the variability in outcome measures and
methodologies, a meta-anaytic approach was deemed
inappropriate for the current review. Alternatively, asystematic
narrative framework was utilized, with results classified under
“Tracking and Assessment” or “Intervention.” To best inform
the design of futureinterventionsfor pediatric populationswith
socially complex needs delivered through phones, the systematic
narrative synthesis included population-specific tailoring,
evidence-based skills and theories (interventions only), use of
phones for delivery, and additional support. These categories
were selected prior to data collection asthey would provide key
insights from the literature into development decisions made
for specific user needs relating to pediatric populations with
socialy complex needs. Finally, to contextualize the findings,
study characteristics, primary outcomes, and usage and
acceptability were also included.

Results

Included Studies

Following the removal of duplicates identified by Covidence,
4626 titles and abstracts were independently reviewed in
duplicate by 2 reviewers. A total of 69 full-text articles were
reviewed in duplicate for inclusion, with 14 articles selected
for dataextraction. See Figure 1 for the PRISMA flow diagram.
Of the 14 studies, 3 focused on tracking and assessment and 11
were intervention based. Findings from the 3 Tracking and
Assessment studieswill be discussed, followed by findingsfrom
the 11 Intervention studies, and finally, the outcomes of the
quality of all included studies will be presented.
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Figure 1. PRISMA flow diagram for study inclusion. aAdapted from “Preferred Reporting Items for Systematic Reviews and Meta-Analyses. The
PRISMA Statement,” by D. Moher, A. Liberati, J. Tetzlaff, D. G. Altman, and The PRISMA Group, 2009, PLoS Med. 6(7), €1000097.
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Table 1. Study characteristics.

Classification and authors ~ Target condition, pop- Name Modality Additional support N (Intervention) Age, % Fe-
(year) [Reference] ulation/outcome male

Tracking and Assessment

Bakshi etal (2017) [18] gcp¥pain symptoms Not applicable  SMS text mes- PRNC (A)d 20 12-22,75
management tracking sage, Web EMAP
Jacob et a (2012) [19] SCD/Pain symptoms  WirelessPain ~ Mobile Web PRN (A) 67 10-17,54
management tracking  Intervention Page
Program
Odgers and Russell At-risk, low SESSHvio- miLife Mobile EMA No 151 11-15, 48
(2017) [20] lence exposure + be-
haviora health
Intervention
DiClementeeta (2014) African American HORIZONS Phone callf Yes 701 (342) 14-20, 100
[21] teen girls/Safe sex be-
haviors
Leonard et a (2018) Homeless Cam Mom Appf Yes+ A 49 13-21, 100
[22] moms/Emotionregula
tion
Nolleneta (2014) [23] Low SES, minority NRY Appf No 51 (26) 9-14, 100
Girls/Obesity-related
behaviors
Perry et al (2017) [24] Low SES, minority NR Appf No (A) 34 (17) 14-16, 38
teens/Asthma
Reid et d (2011) [25] Rura primary mobiletype App, EM Af PRN 114 (68) 14-24, 72
care/emotional self-
awareness, mood,
anxiety
Rokicki and Fink At-riskteengirls/Safe  NR SMStext mes- No (A) 498 (205) 14-24, 100
(2017) [26] sex behavior knowl- sagef
edge
Schatz et a (2015) [27] SCD/Pain coping NR App, phonecall  Yes 46 (23) 8-21,59
Seid et a (2011) [28]  Low SES, minority NR SMStext mes- Yes+ A 26 (14) 12-18, 69
teens/Asthma sagef
Smith et al (2014) [29] Low SESteen ATLAS Appf Yes 361 (181) 12-14,0
boys/Obesity-related
behaviors
Thompson et a (2016) Minority teeng/Obesi- NR SM S text mes- Yes+ A 160 (120) 14-17, 52
[30] ty-related behaviors ggef
Ybarraeta (2017) [31] Sexua minority teen  Guy2Guy SMS text mes- Yes+ A 320 (150) 14-18,0
boys/Safe Sex behav- sage’

ior, HIV prevention

85CD: sickle cell disease.

PEMA: ecol ogical momentary assessment.

°PRN: as needed.

9A: automated support.

€SES: socioeconomic status.

fExplicitly detailed use of population-specific tailored messaging or design practices.
INR: not reported.

assessment. Specifically, 2 studies focused on pain tracking for
African American youth with sickle cell disease (SCD) [24,25].
Study Characteristics Thethird study focused on violence exposure and psychosocial
factors for adolescents from low SES neighborhoods who also
presented with at least three parent-reported risk factors (ie,

Tracking and Assessment

Three studiestargeted mood, anxiety, or wellness outcomes for
socially complex pediatric populations through tracking and
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behavioral difficulties, inattention and hyperactivity, early
initiation of substance use, or having a parent with a substance
misuse issue) [26]. All of the samples were recruited from the
United States of America and ranged in size from 20 to 151.
Two sampleswere primarily female[24,25] and 1 was minority
female [26]. See Table 1 for study characteristics.

Population-Specific Tailoring

Of the 3 studies, only Bakshi et al [24] directly reported or cited
prior work discussing the use of tailoring the study to aparticular
population’s needs. Specifically, cognitive interviewing
techniqueswere used to ensure content validity of the messaging
(eg, removing fatigue from assessment queries, as it not
associated with experience of patientswith SCD), semistructured
interviews were conducted for feedback on content and design
layout (eg, change the workflow so as to not assess the impact
of pain on schoolwork if there were no assignments that day),
and user reviews following site creation (eg, demonstrated
acceptability) were compl eted with adol escents and young adults
with SCD for a web-based multidimensional pain diary [38].
In addition, participants who might be unable to use/access the
web-based platform had the option to transmit pain reports via
SM S text message [24].

Use of Phonesfor Delivery

The 3 studies utilized mobile phones or smartphones in some
way to deliver their assessment. Bakshi et al [24] employed a
web-based ecological momentary assessment (EMA) platform
for their pain intensity diary; however, they included SM S text
messaging of pain reportsto overcome barriersto accessing the
webpage. While Jacob et al [25] also utilized aweb-based diary
system, they provided smartphones with wireless packages to
all participantsto enter data. Similarly, Odgersand Russell [26]
provided smartphones preprogrammed to alert threetimeswithin
each participant’s schedule.

Additional Support

Support beyond the described use of phones was included in
the methodology of 2 studies. First, Bakshi et al [24] described
having study staff contact participantswith SCD if apain report
surpassed a predetermined rating threshold. This support was
intended to promote pain management assistance from a
provider or hospital [24]. Second, Jacob et a [25] reported
having (1) participants with SCD attend an in-person
information session on utilizing smartphones to access the
e-Diary; (2) an advanced practice registered nurse monitor
symptoms and contact participants if reports reached clinical
elevations; (3) unlimited SMS text message and phone call
support optionsfor participantsto contact the advanced practice
registered nurse; and (4) technology support as needed.

Primary Outcomes

The primary outcome for the studies tracking SCD symptoms
was pain. However, the 2 studies reported these findings
differently. Bakshi et al [24] reported that their participantswith
SCD endorsed having pain on the majority of days (76.2%);
30% of participants had al of their entries indicating pain,
whereas another 30% primarily denied having pain for most of
the time. Jacob et al [25] reported that over half of all diary
entriesincluded pain (55%) and that their participantswith SCD
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had amean pain rating of 4.1 (SD 2.2; range 1-10, with 10 being
highest), with no evidence to suggest differencesfrom morning
and evening pain, nor by age (10-13 vs 14-17 years). Odgers
and Russell [26] identified that 75% of their sample was exposed
to violence on a least one day, and reported depressive
symptoms about aquarter of thetime, anger or irritability nearly
15% of the time, conduct problems about 7% of the time, and
health-risk behaviors about 13% of the time. In addition, anger,
depression, and conduct problems were more likely to be
reported on violence-exposed days and depressive symptoms
were more common on days following violence exposure [26].
See Multimedia Appendix 2 for study outcome details.

Usage and Acceptability

Usage and acceptability reportswere also variable across studies.
EMA was completed the majority of timefor Bakshi et al [24],
with more than 85% of study days associated with 2 or more
completed EMAs. During focus groups, participants reported
positive experiences and improved pain communication with
their providers [24]. The other two studies indicated total
number of reports completed (9216 entries [25] and >13,000
assessments and 4329 person days[26]) without any description
of participant acceptability. See Multimedia Appendix 2 for
usage and acceptability outcomes.

I ntervention

Study Characteristics

Eleven studies reported interventions targeting mood, anxiety,
or wellness outcomes for pediatric populations with socially
complex needs. Specifically, interventions targeted (1) sexual
risk behaviorsin (i) African American adolescent females[27],
(i) at-risk adolescent femalesfrom aremote areain West Africa
(Ghana) [32], and (iii) sexual minority adolescent males [37];
(2) obesity-related behaviors in (i) racia/ethnic minority
adolescent females from low SES homes [29], (ii) adolescent
males from low SES homes [35], and (iii) adolescents from
diverse racial/ethnic backgrounds [36]; (3) asthma adherence
in racial/ethnic minority adolescents from low SES homes
[30,34]; (4) emotion regulation in homeless adol escent mothers
[28]; (5) emotional self-awareness and mood symptoms in
adolescents and young adults treated in rural primary care
settings [31]; and (6) pain coping in racial/ethnic minority
adolescents with SCD [33]. All samples were American, with
the exception of 2 from Australia [31,35] and 1 from Ghana
[32]. Samples ranged in size from 26 to 701, and nearly half
consisted entirely of one sex [28,30—32,36,37]. See Table 1 for
study characteristics.

Population-Specific Tailoring

Four studies explicitly described tailoring of the intervention
to the targeted population. DiClemente and colleagues [27]
utilized health educators matched by race and sex to the
participants for the in-person session (ie, African American
females) and described specifically tailoring the telephone
counseling strategiesto address sexual risk factorsas prioritized
by the participants (eg, a partner declining to wear a condom).
Using participants themselves to tailor the intervention, Seid
and colleagues [34] reported that participants created their own
messages that would be sent as SM'S text message during the
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intervention period. Examples included behavioral cues (eg,
“Take your meds and go exercise”), motivational messages
based on personal reasons for change (eg, “Don’t quit. You can
doit.”), and general queries(eg, “ Doing okay with your asthma?
If not, call...”). Thompson et al [36] depicted both in text and
through reference of an earlier work [39] an iterative approach
to developing 84 SM S text message prompts (12 goal prompts,
72 promoting psychological needs; equally grounded in
autonomy, competence, and relatedness) with 160 adol escents
who were primarily racial/ethnic minorities. Examplesincluded
SMS text messages grounded in autonomy (eg, “You're in
charge! Make the choice to meet your step goal today!”),
competence (eg, “You can meet your step goal; just keep
steppin’!”), and rel atedness (eg, “ Meeting your step goal shows
you have what it takes to be successful!) [36]. Finally, Y barra
and colleagues [37] tailored messages based on sexual
experience. For example, sexually experienced teens received
an SMS text message such as “When you're in a healthy
relationship and start having sex...,” whereas sexually
inexperienced teenswould view: “When you have sex...” [37].

Three studies cited previous work depicting iterative design
input from potential end users. While Leonard et a [28] reported
qualitative feedback from their participants about their system,
they cited a prior pilot conducted with 4 African American or
Latinx adolescent mothers from low SES families at high risk
for school dropout. Findings indicated participants desire to
make the sensor bands that measured electrodermal activity (a
physiological stressindicator) more comfortable and fashionable
in appearance [40]. Nollen et a [29] cited previous work that
formed acommunity advisory board (CAB) of adolescent girls,
who were primarily racial/ethnic minorities, to provide feedback
on the use of the technology platform and to test 2 iterations of
prototypes of the intervention. The CAB regquested more
reminders, accountability monitoring, and free music as an
incentive for use; these were incorporated in later iterations of
the design [41]. Reid and colleagues [31] cited previous focus
groups with high-school students to tailor their app question
prompt language (eg, make it less repetitive) [42].

Four studies provided vague or no descriptions of tailoring the
intervention to a specific population. While Perry et a [30]
provided limited detail on tailoring (eg, colorful graphics), they
described seeking input from community stakeholders (teens
with asthma and their parents). Rokicki and Fink [32] reported
integrating feedback from adolescent focus groups and health
providers to design the intervention language; however, no
examples were provided. Smith and colleagues [35] described
using tailored informational and motivational SMS text
messages that were pushed to participants without providing
details of this tailoring. Finaly, to the best of our knowledge,
Schatz and colleagues [33] did not describe tailoring in any

way.
Evidence-Based Skillsand Theories

The included studies reported the use of evidence-based skills
and grounding in multiple theories. The most common
evidence-based treatments were cognitive behavioral therapy

(CBT) [28,33], skillsrelated to CBT (eg, behavior modification
through goal setting and self-monitoring) [29,41], mindfulness

http://pediatricsjmir.org/2020/2/619269/

Stiles-Shields et &

[28], problem-solving skills training [34], and motivational
interviewing [34]. Disease-specific interventions and models
of change were also noted for asthma (asthmaaction plans) [30]
and HIV (Information-Motivation-Behavior Model of HIV)
[37]. Finally, self-determination theory [35,36], socia cognitive
theory [27,35], and the theory of gender and power [27] were
used to inform several interventions. These theories were not
necessarily used in isolation. For example, DiClemente and
colleagues [27] grounded their intervention (HORIZONS) in
both evidence-based treatment [43,44] and minority-based
theory [45,46].

Use of Phonesfor Delivery

Consistent with the inclusion criteria, al studies used phones
for some means of intervention delivery. Included in 5 studies,
smartphone appswere the most commonly reported phone-based
delivery mechanism [29-31,33,35], followed by theuse of SMS
text messaging, in 4 studies [32,34,36,37]. A total of 5 studies
described providing some or al of their participants with a
mobile phone or smartphone for the duration of the study
[31,35-38]; 1 study did not clarify whether participants used
their own devices [35]. Two studies required that participants
have their own mobile phone with unlimited SMS text
message/data plans[36,37]. Finally, DiClemente and colleagues
[27] described the delivery of brief, tail ored tel ephone-delivered
counselling sessions following a single, in-person training
session.

Additional Support

With one exception [29], all studies included some form of
additional support to participants. Five studiesincluded at |east
one in-person therapy or skills training session [27,28,33-35],
with one additional study including training for teachers who
would be interacting with participants throughout the
intervention [35]. Four studies utilized automated support in
theform of SMStext messages or reminders[29,34-36]. Three
studies provided remote support with telephone-delivered
counseling or check-ins [27,33] or being paired with a “text
buddy” —another participant matched on sexual experience (ie,
experienced or inexperienced) within 1 time zone but at least
500 mi away [37]. Finally, 3 studiesreported using “ as needed”
remote human support viatelephone calls [31,33] or SMS text
messaging [36], which was activated when there were concerns
for safety or poor adherence.

Primary Outcomes

The primary outcome measures and results varied considerably
acrossthe 11 intervention studies. Three studies reported using
intent-to-treat analyses [27,31,37]; 2 studies reported
nonsignificant primary outcomes|[36,37] and 2 reported changes
in knowledge or behaviors without noting significance values
[28,32]. For pediatric condition-specific interventions, those
with (1) uncontrolled asthma had improved asthma control test
scores following use of the asthmaaction plan app (P=.04) [30];
(2) asthma that had received tailored SMS text messages had
medium to large effect size changes in asthma symptoms and
health-related quality of life [34]; and (3) SCD demonstrated a
group (CBT training and app vs waitlist control) x time
interaction for coping attempts (P=.03) [33]. For obesity-related
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behavior interventions reporting significant findings, the use of
an app targeting obesity-related behaviors in racial/ethnic
minority adolescent females from low SES homes was
associated with less sweetened beverage consumption (P=.01)
[29], whereas use of an app with a school-based program was
related to changes in screen time (P=.03), lowered sweetened
beverage consumption (P=.01), increased muscular fitness
(P=.04), and increased resistance training skills (P=.001) [35].
To target sexual risk behaviors in adolescent females, those
receiving telephone counseling were less likely to have a
chlamydial infection (P=.02) or report having sex while high
(P<.001), and morelikely to use acondom (P=.04) [27]. Finally,
in an app targeting emotional self-awareness and mood
symptoms in adolescents and young adults treated in rural
primary care settings, there was a group (monitoring mood
symptomsvsdaily activity monitoring) x timeinteraction effect
for emotional self-awareness (P=.048) and main effects for
depression and anxiety symptoms (P<.02 for both) [31]. See
Multimedia Appendix 2 for primary outcomes.

Usage and Acceptability

One study did not report usage data [34] and 5 did not report
acceptability [28-30,37,38]. Usage was reported in variable
ways, including percentage of samplethat used or reported using
the SM Stext messages/app [ 32,35,36], percentage of completed
entries[33], average daily SM Stext messages[37], total number
of calls[27], duration of app use [28], percentage of days used
[29], and frequency (eg, days per week or times per week) [30].
Three studies reported a numeric rating for acceptability or
satisfaction with the intervention [28,29,36]. Two studies
provided the percentages of their sample who agreed with
statements such as*“1 would recommend the app to afriend with
asthma’ [30,35]; one study described participants as finding
the intervention to be “appealing” [34]. See Multimedia
Appendix 2 for usage and acceptability outcomes.

Quiality of Studies

The included studies ranged from tracking and assessment to
interventions, indicating that different methodologies were
anticipated. Indeed, the 3 tracking and assessment studies, by
the very nature of their purpose, were deemed high risk for
selection, performance, and detection biases (Multimedia
Appendix 3) [23]. Further, allocation concealment as well as
performance and detection biases were variable, likely due to
the nature of frequently involving technological delivery
mechanisms (eg, knowing which arm a participant is assigned
because they have access to an app or not). Attrition bias was
high for 1 tracking and assessment study [24], but low (11/14,
79%) or unclear (2/14, 14%) for all other studies. Finaly, all
studies had alow reporting bias.

Discussion

Principal Findings

This study synthesized the literature on the use of phones (ie,
mHealth and telehealth) as a mental and behavioral health
delivery mechanism for pediatric populations with socially
complex needs. There was high variability in methodological
approaches and reporting of data, negating the possibility of a
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meta-analytic approach to this systematic review. The studies
that met theinclusion criteriawere primarily intervention based
and occurred mainly in 2005-2007 (we assumed that these
studies primarily used landline calls) [27]. Samples included
targeting typically underserved populations by gender
[28-32,36], racia/ethnic background [24,25,28,33-35], low
SES status[26,31,32,34-36], rural/remotelocation [31,32], and
sexual orientation [37]. Usage and acceptability of the delivery
mechanismswereinconsistently reported and therefore difficult
to generalize. Finaly, given the nature of the included studies,
risk of biasto issues such as blinding was generally high.

The purpose of this synthesis of the literature was to provide
recommendations for future research developing phone-based
interventions for youth with socially complex needs. The
following sectionswill therefore be used to discussimplications
of the current findings for the development of future
interventions targeting such pediatric groups. Specifically, we
discuss (1) uses of phone-based delivery practices, (2) culturally
specific tailoring practices, (3) applications of evidence-based
skillsand grounded theoriesto inform design, and (4) additional
supports that promote comfort, use, or intended intervention
outcomesfor pediatric popul ationswith socially complex needs.

Phone-Based Delivery

Given the ubiquity of mobile phones and smartphones[14], the
use of these devices to reach socialy complex pediatric
populations has great merit. Thisfocuson mobile devices stands
in contrast to previous efforts to deliver evidence-based
treatments via computer-based platforms[47,48] and may more
accurately reflect the device and broadband access of
underserved communities [12]. Further, phones are now
equipped with multiple access capabilities, such as the ability
to provide context sensing and just-in-time interventions (ie,
acting when youth are most likely to be in need of
in-the-moment intervention) [49,50]. It is possible that more
interventionsfor socially complex pediatric populationswill be
entirely encompassed within mobile platforms, including
multimethod (eg, context sensing, calls, SMS text messages,
and an app), just-in-time, or stepped care designs (eg, early
nonresponders step up care from SMS text messaging only to
SMS text messaging + app, to SMS text messaging + app +
telephone-administered CBT).

Apps and SMS text messaging were the most commonly
employed method to access youth. Thisisconsistent with current
usage trends, such that youth are more likely to use SMS text
messaging or social media to communicate than phone calls
[51]. While apps are numerous and widely accessible, adoption
isoften poor [52] and there appear to be gapsin coverage across
development (eg, apps aimed primarily at children or adults,
but fewer for teens). Further, pediatric clinical-scientists are
unlikely to develop, evaluate, and disseminate appsin pace with
industry-driven apps [53], making the development of future
apps targeted specifically for unique pediatric conditions or
samples less feasible without industry support. Therefore,
despite apps and SMS text messaging both being the most
frequently used within the studies included in this review, we
venturethat there may be benefit in also focusing on using SMS
text messages to assess and intervene with pediatric samples
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with socially complex needs. Indeed, SMS text messaging
interventions are (1) low cost (for interventionists; please see
below about discussion of potential costs for users); (2)
consistent with technology practices identified within several
underserved population groups [14]; (3) not as easily ignored
as push notifications and do not require auser to open aspecific
or potentially “identifiable” app (eg, a teen might fear that a
specific app would be recognized by a peer for treating
depression); (4) and associated with improvementsin behavioral
health behaviorsfor general pediatric and pediatric populations
from underserved communities[16,54-56]. While the future of
phone-based delivery of pediatric interventions may be
multifaceted, apps and SM Stext messaging appeared frequently
inthe current literature. We posit that SM S text messaging may
be a particularly viable option for engaging populations with
socially complex needs in pediatric assessments and
interventions.

Relevant to the use of phones, potential costs associated with
the use of phones as mental and behavioral health delivery
mechanisms are also worth noting. Indeed, this consideration
isparticularly crucia intrying to access certain socially complex
populations who are more likely to be impacted by lapses in
service or burdened by the cost of data packages/SMS text
messaging plans [15,18]. Several studies provided phones or
data/SM S text messaging plans to participants, whereas others
required that participants aready own a smartphone with
unlimited data/SM S text messaging plans. Previous work has
already described design recommendations to avoid hidden
costs to users (eg, data downloads when connected to Wi-Fi)
[54]. However, ongoing assessments relating to the costs or
burdens of mHealth, telehealth, and other use of future digital
mental health tools should be conducted with representative
pediatric populations and their families.

Culturally Specific Tailoring

Informing design with the feedback and preferences of likely
end usersisan integral aspect of user-centered design practices
[55]. Cultural tailoring should therefore not be aunique practice.
However, asthereislimited literature targeting pediatric patients
with socially complex needs (ie, only 14 studies meeting
inclusion criteria for this review), such tailoring has rare
representation. Involvement of representative end users in the
design process was described in varying detail across studies.
Given the paucity of direction for designing for speciaty
populations, papers specific to development (eg, [40-42]) or
more explicit depictions of culturally specific tailoring are
critically necessary for future publications.

Involving representative end users (eg, pediatric populations
with socially complex needs) in design decisions may be
achieved through multiple means. For example, the current
literature detailed the use of semistructured individua
interviews, focus groups, membershipinaCAB, and stakeholder
involvement. Recruiting youth to participate in such activities
likely requires multimethod strategies, including flyers or
targeted el ectronic chart messaging from pediatric primary care,
school-based health centers, or specialty clinics. Engaging
community organizations in partnership to engage youth will
alsoincreasethelikelihood of receiving input from populations
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who have been historically lessinvolved in research. Examples
from the current literature depi cted recruitment through specialty
clinics (eg, SCD treatment site) or community settings to aid
in tailoring messages or determining workflow of the
interventions. M essage tail oring was achieved through engaging
representative groups, using messages authored by individuals
for themselves [34], or by altering language based on
membership to a given category (eg, sexually experienced vs
inexperienced) [37]. Asnoted above, the authors posit that SMS
text messaging stands as a viable means to engage underserved
pediatric populationsin assessment and interventions. Language
utilized in such messages must be appropriate for the youth's
needs, requiring brevity, clarity, minimal jargon, inclusive
language choices, and the avoidance of a condescending
tone—particularly for adolescent users [20,56,57]. It seems
unlikely that such goalsfor language could be achieved without
thedirect input of the populations who would be using the tools.
Indeed, as intervention design is inherently led by adults, the
authors venture that beyond user-centered design practices, all
pediatric interventions should have some form of input from
youth. Regarding workflow, flexibility appears to be critical.
Indeed, welcoming input from potential users about what they
view as their top priorities and needs likely promotes
engagement and usability.

Applications of Evidence-Based Skills and Grounded
Theories

Also integral to the methodologies of interventions targeting
pediatric populationswith socially complex needsis grounding
the design in evidence-based treatments. Skills grounded in
CBT were most commonly employed to achieve the intended
behavioral change in the studies meeting inclusion criteria.
However, theories relating to minority populations (eg,
promoting power, equity) were also used to guide the
interventions. As members of underserved populations tend to
have intersectional identities (eg, individual identification with
minority status in sex/gender [femal€], ethnicity [Latinx], and
SES [low SES]), grounding in theory likely also requires an
intersectional approach. For example, in targeting sexual risk
behaviors in African American adolescent females, the
HORIZONS intervention was grounded in multiple theories,
incorporating both an evidence-based treatment [43,44] and a
minority-based theory [45,46]. Future interventions for
underserved pediatric populationswill likely benefit from similar
integrative models of theory.

Additional Supports

Additional supports, whether automated, human, or both, also
appear to be important for interventions targeting pediatric
populations with socially complex needs. The potential for
automated responses promotes the scalability of interventions
for specific population targets. However, relating to the specialty
needs of varying pediatric populations who may also be from
underrepresented groups, the ability to have support as needed
or ongoing human support may also be important. Fortunately,
the incorporation of human support further opens up the
possibility of increased diversity in the workforce that designs
and deploys such interventions. Indeed, the US Department of
Health and Human Services Office of Minority Health argues
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that one way to improve health disparities is by increasing
clinical workforce diversity [58]. Ideally, human support staff
(eg, health educators, clinicians, researchers) should therefore
include demographic membership that is in some way
representative of the patients being served. For example,
DiClemente and colleagues [27] ensured that al in-person
contacts (ie, recruitment, health education sessions) were staffed
by professionals matched by gender (female) and race (African
American) to the participants [27]. Such inclusive hiring and
collaborative processes likely enhance patient engagement and
further promote cultural-tailoring practices highlighted above.

Limitations

This systematic review should beinterpretedin light of specific
limitations. First, the studies meeting inclusion criteria were
incredibly variable in their methodologies and reporting
strategies. This variability precluded a meta-analytic data
approach to data synthesis and we were hesitant to overinterpret
outcomes and usage patterns. Related to the variability in the
studies, the search for research about “pediatric populations
with socially complex needs’ comprises a broad group. The
current findings should be interpreted in terms of broad
application to these pediatric popul ations. Second, theinclusion
criteriafor this systematic review led to the exclusion of more
broad applications of mHealth and telehealth interventions for
pediatric populations (eg, samples that included primarily
majority population participants). It is unclear how larger
reviewsof theliterature for pediatric populations may generalize
to the populations targeted in this review, and vice versa [59].
Third, the included studies were conducted in the context of
specific researchtrials. Itisunclear how the findings generalize
to open deployment and if there are specialty concerns for
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specific underserved groups (eg, regional differences). Further,
a number of studies did not report postintervention follow-up
data. It is therefore difficult to identify potential long-term
impacts of the interventions. Finally, and as previously noted,
we were aso limited in our ability to synthesize
cultural-tailoring practices, as multipleincluded studiesdid not
explicitly report these methodologies. Indeed, future detailed
depictions of design practices identified with and for specific
underserved pediatric popul ations are needed going forward—in
both primary outcome reports and reviews.

Conclusions

Repeated calls have been made to better target the behavioral
health needs of pediatric patients with socially complex needs.
Mobile devicesare often owned and utilized, and therefore may
be an optimal delivery mechanism to access youth from such
groups. Given the need to focus such interventions to the
specialized needs of socially complex youth, this study
systematically reviewed the literature of phone-based
interventions (mHealth and telehealth) aimed at mental and
behavioral health targetsfor pediatric populations. The synthesis
highlighted the importance and potential opportunities of (1)
the involvement of representative end users, stakeholders, and
clinical/research staff; (2) integration of evidence-based
therapies with minority-focused theories; (3) harnessing the
capabilities of mobile devices, including SM S text messaging;
and (4) considering and assessing for potential costs related to
phones as delivery mechanisms. Future research should promote
such practicesand explicitly detail population-specific tailoring,
usage, and acceptability of interventions delivered via mobile
devices.

This research was supported in part by grants from the National Institute on Drug Abuse (No. R01-DA041071), the National
Center for Advancing Trandational Sciences (No. UL1-TR002398), and the Cynthia Oudgjans Harris Endowment at Rush
University. NK has additional research support from the Nationa Institutes of Health (Grant Nos UG1-DA049467 and
KL2-TR002387). At thetime of the study, DB was a Scholar with the HIV/AIDS, Substance Abuse, and Trauma Training Program
(HA-STTP) at the University of California, Los Angeles, supported through an award from the National Institute on Drug Abuse
(No. R25DA035692) and National Center for Advancing Trandational Sciences (NCATS) of the National Institutes of Health
(NIH) through Grant Number 5K L 2TR002387-02 that fundsthe Institute for Trandational Medicine (ITM). The content issolely
the responsibility of the authors and does not necessarily represent the official views of the NIH.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Search strategy and terms.
[DOCX File, 14 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Study outcomes.
[DOCX File, 20 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Study risk of bias.

http://pediatricsjmir.org/2020/2/619269/

JIMIR Pediatr Parent 2020 | vol. 3| iss. 2| €19269 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v3i2e19269_app1.docx&filename=30481f014ff9190cc7de1b6014294ba9.docx
https://jmir.org/api/download?alt_name=pediatrics_v3i2e19269_app1.docx&filename=30481f014ff9190cc7de1b6014294ba9.docx
https://jmir.org/api/download?alt_name=pediatrics_v3i2e19269_app2.docx&filename=0fe38b5473c3c615944889bd2deb9ce8.docx
https://jmir.org/api/download?alt_name=pediatrics_v3i2e19269_app2.docx&filename=0fe38b5473c3c615944889bd2deb9ce8.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Stiles-Shields et a

[DOCX File, 17 KB-Multimedia Appendix 3]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Flores G, Committee On Pediatric Research. Technical report--racial and ethnic disparitiesin the health and health care of
children. Pediatrics 2010 Apr 29;125(4):€979-€1020. [doi: 10.1542/peds.2010-0188] [Medline: 20351000]

Bounds DT, Otwell CH, Melendez A, Karnik NS, Julion WA. Adapting afamily intervention to reduce risk factors for
sexual exploitation. Child Adolesc Psychiatry Ment Health 2020 Feb 18;14(1):8 [FREE Full text] [doi:
10.1186/s13034-020-00314-w] [Medline: 32099581]

Patient Protection and Affordable Care Act 42 2010 p. H.R. 3590-683. 2010 Mar 23. URL: https://www.healthcare.gov/
glossary/pati ent-protection-and-aff ordable-care-act/ [accessed 2020-08-15]

Braveman P, Barclay C. Health Disparities Beginning in Childhood: A Life-Course Perspective. Pediatrics 2009 Oct
27;124(Supplement 3):S163-S175. [doi: 10.1542/peds.2009-1100d]

Arora PG, Godoy L, Hodgkinson S. Serving the underserved: Cultural considerationsin behavioral health integration in
pediatric primary care. Professional Psychology: Research and Practice 2017;48(3):139-148. [doi: 10.1037/pro0000131]
Beck AF, Tschudy MM, Coker TR, Mistry KB, Cox JE, Gitterman BA, et al. Determinants of Health and Pediatric Primary
Care Practices. Pediatrics 2016 Mar 23;137(3):€20153673 [FREE Full text] [doi: 10.1542/peds.2015-3673] [Medline:
26933205]

Herbst RB, Margolis KL, Millar AM, Muther EF, Talmi A. Lost in Translation: Identifying Behavioral Health Disparities
in Pediatric Primary Care. JPediatr Psychol 2016 May 02;41(4):481-491. [doi: 10.1093/jpepsy/jsv079] [Medline: 26338958]
Cheng TL, Emmanuel MA, Levy DJ, Jenkins RR. Child Health Disparities: What Can a Clinician Do? Pediatrics 2015
Nov 12;136(5):961-968 [FREE Full text] [doi: 10.1542/peds.2014-4126] [Medline: 26459644]

Hughes-Reid C. Commentary: Pediatric Primary Care Psychology: 40 Years of Addressing Gaps in Healthcare. J Pediatr
Psychol 2019 Aug 01;44(7):882-884. [doi: 10.1093/jpepsy/jsz057] [Medline: 31290961]

Teachman BA, McKay D, Barch DM, Prinstein MJ, Hollon SD, Chambless DL. How psychosocial research can help the
National Institute of Mental Health achieve its grand challenge to reduce the burden of mental illnesses and psychological
disorders. Am Psychol 2019 May;74(4):415-431. [doi: 10.1037/amp0000361] [Medline: 30265019]

Academy of Medical Sciences. Our Data-Driven Future in Healthcare: People and Partnerships at the Heart of Health
Related Technologies. 2018. URL : https://acmedsci.ac.uk/file-downl oad/74634438 [accessed 2020-08-15]
Internet/Broadband Fact Sheet. Washington, D.C: Pew Research Center; 2019. URL : https.//www.pewinternet.org/fact-sheet/
internet-broadband/ [accessed 2020-08-15]

Mobile Fact Sheet. Washington, D.C: Pew Research Center; 2019. URL : https.//www.pewinternet.org/fact-sheet/mobil e/
[accessed 2020-08-15]

Anderson M, Jiang J. Teens, Social Media & Technology. Washington, D.C: Pew Research Center; 2018. URL: https:/
/www.pewinternet.org/2018/05/31/teens-soci al-media-technol ogy-2018/ [accessed 2020-08-15]

Anderson M, Kumar M. Digital Divide Persists as L ower-Income Americans Make Gains In Tech Adoption. Washington,
D.C: Pew Research Center; 2019. URL: https.//pewresearch.org/fact-tank/2019/05/07/
digital-divide-even-as-lower-income-americans-make-gains-in-tech-adoption/ [accessed 2020-08-15]

Anderson-Lewis C, Darville G, Mercado RE, Howell S, Di Maggio S. mHealth Technology Use and Implicationsin
Historically Underserved and Minority Populations in the United States: Systematic Literature Review. IMIR Mhealth
Uhealth 2018 Jun 18;6(6):e128 [FREE Full text] [doi: 10.2196/mhealth.8383] [Medline: 29914860]

Kumar D, Hemmige V, Kallen M, Giordano T, Arya M. Mobile Phones May Not Bridge the Digital Divide: A Look at
Mobile Phone Literacy in an Underserved Patient Population. Cureus 2019 Feb 20;11(2):e4104 [FREE Full text] [doi:
10.7759/cureus.4104] [Medline: 31057998]

Perrin A. Smartphones Help Blacks, Hispanics Bridge Some-But Not All-Digital Gaps With Whites. Washington, D.C:
Pew Research Center; 2017. URL: https.//www.pewresearchcenter.org/fact-tank/2017/08/31/

smartphones-hel p-blacks-hi spani cs-bri dge-some-but-not-all-digital -gaps-with-whites/ [accessed 2020-08-15]

Smith A. U.S. Smartphone Usein 2015. Washington, D.C: Pew Research Center; 2015. URL: https.//www.pewresearch.org/
internet/2015/04/01/us-smartphone-use-in-2015/ [accessed 2020-08-15]

Schueller SM, Hunter JF, Figueroa C, Aguilera A. Use of Digital Mental Health for Marginalized and Underserved
Populations. Curr Treat Options Psych 2019 Jul 5;6(3):243-255. [doi: 10.1007/s40501-019-00181-7]

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med 2009 Jul 21;6(7):€1000097 [FREE Full text] [doi:
10.1371/journal.pmed.1000097] [Medline: 19621072]

Covidence Systematic Review Software. Melbourne: Veritas Health Innovation URL : http://www.covidence.org [accessed
2020-08-15]

Higgins JPT, Altman DG, Ggtzsche PC, Jini P, Moher D, Oxman AD, Cochrane Bias Methods Group, Cochrane Statistical
Methods Group. The Cochrane Collaboration'stool for assessing risk of biasin randomised trials. BMJ 2011 Oct 18;343(oct18
2):d5928 [FREE Full text] [doi: 10.1136/bmj.d5928] [Medline: 22008217]

http://pediatrics.jmir.org/2020/2/€19269/ JMIR Pediatr Parent 2020 | vol. 3 |iss. 2| €19269 | p. 11

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v3i2e19269_app3.docx&filename=342ebcf3ba1c79272945907936cb6589.docx
https://jmir.org/api/download?alt_name=pediatrics_v3i2e19269_app3.docx&filename=342ebcf3ba1c79272945907936cb6589.docx
http://dx.doi.org/10.1542/peds.2010-0188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20351000&dopt=Abstract
https://capmh.biomedcentral.com/articles/10.1186/s13034-020-00314-w
http://dx.doi.org/10.1186/s13034-020-00314-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32099581&dopt=Abstract
https://www.healthcare.gov/glossary/patient-protection-and-affordable-care-act/
https://www.healthcare.gov/glossary/patient-protection-and-affordable-care-act/
http://dx.doi.org/10.1542/peds.2009-1100d
http://dx.doi.org/10.1037/pro0000131
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=26933205
http://dx.doi.org/10.1542/peds.2015-3673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26933205&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsv079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26338958&dopt=Abstract
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=26459644
http://dx.doi.org/10.1542/peds.2014-4126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26459644&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsz057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31290961&dopt=Abstract
http://dx.doi.org/10.1037/amp0000361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30265019&dopt=Abstract
https://acmedsci.ac.uk/file-download/74634438
https://www.pewinternet.org/fact-sheet/internet-broadband/
https://www.pewinternet.org/fact-sheet/internet-broadband/
https://www.pewinternet.org/fact-sheet/mobile/
https://www.pewinternet.org/2018/05/31/teens-social-media-technology-2018/
https://www.pewinternet.org/2018/05/31/teens-social-media-technology-2018/
https://pewresearch.org/fact-tank/2019/05/07/digital-divide-even-as-lower-income-americans-make-gains-in-tech-adoption/
https://pewresearch.org/fact-tank/2019/05/07/digital-divide-even-as-lower-income-americans-make-gains-in-tech-adoption/
https://mhealth.jmir.org/2018/6/e128/
http://dx.doi.org/10.2196/mhealth.8383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29914860&dopt=Abstract
http://europepmc.org/abstract/MED/31057998
http://dx.doi.org/10.7759/cureus.4104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31057998&dopt=Abstract
https://www.pewresearchcenter.org/fact-tank/2017/08/31/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.pewresearchcenter.org/fact-tank/2017/08/31/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.pewresearch.org/internet/2015/04/01/us-smartphone-use-in-2015/
https://www.pewresearch.org/internet/2015/04/01/us-smartphone-use-in-2015/
http://dx.doi.org/10.1007/s40501-019-00181-z
https://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
http://www.covidence.org
http://europepmc.org/abstract/MED/22008217
http://dx.doi.org/10.1136/bmj.d5928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22008217&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Stiles-Shields et a

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Bakshi N, Smith ME, Ross D, Krishnamurti L. Novel Metrics in the Longitudinal Evaluation of Pain Datain Sickle Cell
Disease. The Clinical Journal of Pain 2017;33(6):517-527. [doi: 10.1097/ap.0000000000000431]

Jacob E, Duran J, Stinson J, Lewis MA, Zeltzer L. Remote monitoring of pain and symptoms using wireless technology in
children and adolescents with sickle cell disease. J Am Assoc Nurse Pract 2013 Jan 12;25(1):42-54 [FREE Full text] [doi:
10.1111/j.1745-7599.2012.00754.x] [Medline: 23279278]

Odgers CL, Russell MA. Violence exposure is associated with adolescents' same- and next-day mental health symptoms.
JChild Psychol Psychiatry 2017 Dec 13;58(12):1310-1318 [FREE Full text] [doi: 10.1111/jcpp.12763] [Medline: 28703312]
DiClemente RJ, Wingood GM, Sales IM, Brown JL, Rose ES, Davis TL, et al. Efficacy of atelephone-delivered sexually
transmitted infection/human immunodeficiency virus prevention maintenance intervention for adolescents: a randomized
clinical trial. JAMA Pediatr 2014 Oct 01;168(10):938-946 [FREE Full text] [doi: 10.1001/jamapediatrics.2014.1436]
[Medline: 25155070]

Leonard NR, Casarjian B, Fletcher RR, Praia C, Sherpa D, Kelemen A, et al. Theoretically-Based Emotion Regulation
Strategies Using aMabile App and Wearable Sensor Among Homeless Adolescent Mothers: Acceptability and Feasibility
Study. IMIR Pediatr Parent 2018 Mar 01;1(1):e1 [FREE Full text] [doi: 10.2196/pediatrics.9037] [Medline: 30637376]
Nollen NL, Mayo MS, Carlson SE, Rapoff MA, Goggin KJ, Ellerbeck EF. Mobile technology for obesity prevention: a
randomized pilot study in racial- and ethnic-minority girls. Am JPrev Med 2014 Apr;46(4):404-408 [FREE Full text] [doi:
10.1016/j.amepre.2013.12.011] [Medline: 24650843]

Perry TT, Marshall A, Berlinski A, Rettiganti M, Brown RH, Randle SM, et a. Smartphone-based vs paper-based asthma
action plans for adolescents. Ann Allergy Asthma lmmunol 2017 Mar;118(3):298-303. [doi: 10.1016/j.anai.2016.11.028]
[Medline: 28111110]

Reid SC, Kauer SD, Hearps SJ, Crooke AH, Khor AS, Sanci LA, et al. A mobile phone application for the assessment and
management of youth mental health problemsin primary care: arandomised controlled trial. BMC Fam Pract 2011 Nov
29;12(1):131 [FREE Full text] [doi: 10.1186/1471-2296-12-131] [Medline: 22123031]

Rokicki S, Fink G. Assessing the reach and effectiveness of mHealth: evidence from a reproductive health program for
adolescent girlsin Ghana. BMC Public Health 2017 Dec 20;17(1):969 [FREE Full text] [doi: 10.1186/s12889-017-4939-7]
[Medline: 29262823]

Schatz J, Schlenz AM, McClellan CB, Puffer ES, Hardy S, Pfeiffer M, et al. Changesin Coping, Pain, and Activity After
Cognitive-Behavioral Training. The Clinical Journal of Pain 2015;31(6):536-547. [doi: 10.1097/ajp.0000000000000183]
Seid M, D'Amico EJ, Varni JW, Munafo JK, Britto MT, Kercsmar CM, et a. The in vivo adherence intervention for at risk
adol escents with asthma: report of arandomized pilot trial. J Pediatr Psychol 2012 May 13;37(4):390-403 [EREE Full text]
[doi: 10.1093/jpepsy/jsr107] [Medline: 22167121]

Smith JJ, Morgan PJ, Plotnikoff RC, Dally KA, Salmon J, Okely AD, et a. Smart-phone obesity prevention trial for
adolescent boys in low-income communities: the ATLAS RCT. Pediatrics 2014 Sep 25;134(3):e723-e731. [doi:
10.1542/peds.2014-1012] [Medline: 25157000]

Thompson D, Cantu D, Ramirez B, Cullen KW, Baranowski T, Mendoza J, et al. Texting to Increase Adolescent Physical
Activity: Feasibility Assessment. Am JHIth Behav 2016 Jul 01;40(4):472-483. [doi: 10.5993/ajhb.40.4.9]

YbarraML, Prescott TL, Phillips GL, Bull SS, Parsons JT, Mustanski B. Pilot RCT Results of an mHealth HIV Prevention
Program for Sexual Minority Male Adolescents. Pediatrics 2017 Jul 28;140(1):e20162999 [FREE Full text] [doi:
10.1542/peds.2016-2999] [Medline: 28659456]

Bakshi N, Stinson JN, Ross D, Lukombo I, Mittal N, Joshi SV, et a. Development, Content Validity, and User Review of
aWeb-based Multidimensional Pain Diary for Adolescent and Young Adults With Sickle Cell Disease. The Clinical Journal
of Pain 2015;31(6):580-590. [doi: 10.1097/ajp.0000000000000195]

Thompson D, Cantu D, Bhatt R, Baranowski T, Rodgers W, Jago R, et al. Texting to Increase Physical Activity Among
Teenagers (TXT Me!): Rationale, Design, and Methods Proposal. IMIR Res Protoc 2014 Mar 12;3(1):e14 [FREE Full text]
[doi: 10.2196/resprot.3074] [Medline: 24622344

Rajan S, Leonard N, Fletcher R, Casarjian B, Casarjian R, Cisse C, et al. Ambulatory Autonomic Activity Monitoring
Among At-Risk Adolescent Mothers. JMob Technol Med 2012 Sep 12;1(3):25-31 [FREE Full text] [doi: 10.7309/jmtm.19]
[Medline: 23626657]

Nollen NL, Hutcheson T, Carlson S, Rapoff M, Goggin K, Mayfield C, et a. Development and functionality of ahandheld
computer program to improve fruit and vegetable intake among |ow-income youth. Health Educ Res 2013 Apr
04;28(2):249-264 [FREE Full text] [doi: 10.1093/her/cys099] [Medline: 22949499]

Reid SC, Kauer SD, Dudgeon P, Sanci LA, Shrier LA, Patton GC. A mobile phone program to track young people's
experiences of mood, stress and coping. Development and testing of the mobiletype program. Soc Psychiatry Psychiatr
Epidemiol 2009 Jun 14;44(6):501-507. [doi: 10.1007/s00127-008-0455-5] [Medline: 19011723]

DiClemente RJ, Wingood GM, Harrington KF, Lang DL, Davies SL, Hook EW, et al. Efficacy of an HIV prevention
intervention for African American adolescent girls: arandomized controlled trial. JAMA 2004 Jul 14;292(2):171-179. [doi:
10.100V/jama.292.2.171] [Medline: 15249566]

DiClemente RJ, Wingood GM, Rose ES, Sales M, Lang DL, Caliendo AM, et al. Efficacy of sexually transmitted
disease’lhuman immunodeficiency virus sexual risk-reduction intervention for african american adolescent femal es seeking

http://pediatrics.jmir.org/2020/2/€19269/ JMIR Pediatr Parent 2020 | vol. 3 |iss. 2| €19269 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1097/ajp.0000000000000431
http://europepmc.org/abstract/MED/23279278
http://dx.doi.org/10.1111/j.1745-7599.2012.00754.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23279278&dopt=Abstract
http://europepmc.org/abstract/MED/28703312
http://dx.doi.org/10.1111/jcpp.12763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28703312&dopt=Abstract
http://europepmc.org/abstract/MED/25155070
http://dx.doi.org/10.1001/jamapediatrics.2014.1436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25155070&dopt=Abstract
https://pediatrics.jmir.org/2018/1/e1/
http://dx.doi.org/10.2196/pediatrics.9037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30637376&dopt=Abstract
http://europepmc.org/abstract/MED/24650843
http://dx.doi.org/10.1016/j.amepre.2013.12.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24650843&dopt=Abstract
http://dx.doi.org/10.1016/j.anai.2016.11.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28111110&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-12-131
http://dx.doi.org/10.1186/1471-2296-12-131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22123031&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4939-7
http://dx.doi.org/10.1186/s12889-017-4939-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29262823&dopt=Abstract
http://dx.doi.org/10.1097/ajp.0000000000000183
http://europepmc.org/abstract/MED/22167121
http://dx.doi.org/10.1093/jpepsy/jsr107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22167121&dopt=Abstract
http://dx.doi.org/10.1542/peds.2014-1012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25157000&dopt=Abstract
http://dx.doi.org/10.5993/ajhb.40.4.9
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=28659456
http://dx.doi.org/10.1542/peds.2016-2999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28659456&dopt=Abstract
http://dx.doi.org/10.1097/ajp.0000000000000195
https://www.researchprotocols.org/2014/1/e14/
http://dx.doi.org/10.2196/resprot.3074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24622344&dopt=Abstract
http://europepmc.org/abstract/MED/23626657
http://dx.doi.org/10.7309/jmtm.19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23626657&dopt=Abstract
http://europepmc.org/abstract/MED/22949499
http://dx.doi.org/10.1093/her/cys099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22949499&dopt=Abstract
http://dx.doi.org/10.1007/s00127-008-0455-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19011723&dopt=Abstract
http://dx.doi.org/10.1001/jama.292.2.171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15249566&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Stiles-Shields et a

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

sexual health services: arandomized controlled trial. Arch Pediatr Adolesc Med 2009 Dec 07;163(12):1112-1121. [doi:
10.100V/archpediatrics.2009.205] [Medline: 19996048]

Wingood GM, Scd, DiClemente RJ. Application of the theory of gender and power to examine HIV-related exposures, risk
factors, and effective interventions for women. Health Educ Behav 2000 Oct 30;27(5):539-565. [doi:
10.1177/109019810002700502] [Medline: 11009126]

Wingood G, DiClemente R. The theory of genderpower: asocia structural theory for guiding public health interventions.
In: Emerging Theoriesin Health Promotion Practice and Research: Strategies for Improving Public Health. San Francisco:
Jossey Bass/Wiley; 2002:313-346.

Stiles-Shields C, Ho J, Mohr DC. A review of design characteristics of cognitive behavioral therapy-informed behavioral
intervention technologies for youth with depression and anxiety. Digit Health 2016 Nov 22;2:2055207616675706 [FREE
Full text] [doi: 10.1177/2055207616675706] [Medline: 29942571]

Cushing CC, Steele RG. A meta-analytic review of eHealth interventions for pediatric health promoting and maintaining
behaviors. J Pediatr Psychol 2010 Oct 14;35(9):937-949. [doi: 10.1093/jpepsy/jsq023] [Medline: 20392790]
Nahum-Shani |, Smith S, Spring B, CollinsL, Witkiewitz K, Tewari A, et al. Just-in-Time Adaptive Interventions (JITAIS)
in Mobile Health: Key Components and Design Principles for Ongoing Health Behavior Support. Ann Behav Med 2018
May 18;52(6):446-462 [FREE Full text] [doi: 10.1007/s12160-016-9830-8] [Medline: 27663578]

Cushing CC, Fedele DA, Riley WT. Introduction to the Coordinated Special |ssue on eHealth/mHealth in Pediatric
Psychology. J Pediatr Psychol 2019 Apr 01;44(3):259-262 [FREE Full text] [doi: 10.1093/jpepsy/jsz010] [Medline:
30806658]

Anderson M. For Teens, Phone Calls Are Reserved for Closer Relationships.: Pew Research Center; 2015. URL: https:/
Iwww.pewresearch.org/fact-tank/2015/08/17/for-teens-phone-cal | s-are-reserved-for-cl oser-rel ationshi ps/ [accessed
2020-08-15]

Torous J, Wisniewski H, Liu G, Keshavan M. Mental Health Mobile Phone App Usage, Concerns, and Benefits Among
Psychiatric Outpatients: Comparative Survey Study. IMIR Ment Health 2018 Nov 16;5(4):e11715 [FREE Full text] [doi:
10.2196/11715] [Medline: 30446484]

Mohr DC, Schueller SM, Riley WT, Brown CH, Cuijpers P, Duan N, et al. Trials of Intervention Principles: Evaluation
Methods for Evolving Behavioral Intervention Technologies. JMed Internet Res 2015 Jul 08;17(7):€166 [FREE Full text]
[doi: 10.2196/jmir.4391] [Medline: 26155878]

Stiles-Shields C, Montague E, Lattie EG, Kwasny MJ, Mohr DC. What might get in the way: Barriers to the use of apps
for depression. Digit Health 2017 Jun 08;3:2055207617713827 [FREE Full text] [doi: 10.1177/2055207617713827]
[Medline: 29942605]

Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, CurtisK, et al. Understanding and Promoting Effective Engagement
With Digital Behavior Change Interventions. Am JPrev Med 2016 Nov;51(5):833-842. [doi: 10.1016/j.amepre.2016.06.015]
[Medline: 27745683]

Jones K, Williams J, SipsmaH, Patil C. Adolescent and emerging adults' evaluation of a Facebook site providing sexual
health education. Public Health Nurs 2019 Jan 01;36(1):11-17. [doi: 10.1111/phn.12555] [Medline: 30272378]

Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental Health Smartphone Apps: Review and Evidence-Based
Recommendations for Future Developments. IMIR Ment Health 2016 Mar 01;3(1):e7 [FREE Full text] [doi:
10.2196/mental .4984] [Medline: 26932350]

Jackson CS, Gracia JN. Addressing Health and Health-Care Disparities: The Role of a Diverse Workforce and the Social
Determinants of Health. Public Health Rep 2014 Jan;129(1_suppl2):57-61. [doi: 10.1177/00333549141291s211]

Fedele DA, Cushing CC, Fritz A, Amaro CM, Ortega A. Mobile Health Interventions for Improving Health Outcomesin
Youth: A Meta-analysis. JAMA Pediatr 2017 May 01;171(5):461-469 [ FREE Full text] [doi:
10.1001/jamapediatrics.2017.0042] [Medline: 28319239]

Abbreviations

CAB: community advisory board

CBT: cognitive behavioral therapy

EMA: ecological momentary assessment

mHealth: mobile health

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
SCD: sicklecell disease

SES: socioeconomic status

http://pediatrics.jmir.org/2020/2/€19269/ JMIR Pediatr Parent 2020 | vol. 3 |iss. 2| 19269 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1001/archpediatrics.2009.205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19996048&dopt=Abstract
http://dx.doi.org/10.1177/109019810002700502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11009126&dopt=Abstract
http://europepmc.org/abstract/MED/29942571
http://europepmc.org/abstract/MED/29942571
http://dx.doi.org/10.1177/2055207616675706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29942571&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsq023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20392790&dopt=Abstract
http://europepmc.org/abstract/MED/27663578
http://dx.doi.org/10.1007/s12160-016-9830-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27663578&dopt=Abstract
http://paperpile.com/b/YsIMCX/XiD3
http://dx.doi.org/10.1093/jpepsy/jsz010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30806658&dopt=Abstract
https://www.pewresearch.org/fact-tank/2015/08/17/for-teens-phone-calls-are-reserved-for-closer-relationships/
https://www.pewresearch.org/fact-tank/2015/08/17/for-teens-phone-calls-are-reserved-for-closer-relationships/
https://mental.jmir.org/2018/4/e11715/
http://dx.doi.org/10.2196/11715
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30446484&dopt=Abstract
https://www.jmir.org/2015/7/e166/
http://dx.doi.org/10.2196/jmir.4391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26155878&dopt=Abstract
http://europepmc.org/abstract/MED/29942605
http://dx.doi.org/10.1177/2055207617713827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29942605&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2016.06.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745683&dopt=Abstract
http://dx.doi.org/10.1111/phn.12555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30272378&dopt=Abstract
https://mental.jmir.org/2016/1/e7/
http://dx.doi.org/10.2196/mental.4984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26932350&dopt=Abstract
http://dx.doi.org/10.1177/00333549141291s211
http://europepmc.org/abstract/MED/28319239
http://dx.doi.org/10.1001/jamapediatrics.2017.0042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28319239&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Stiles-Shields et a

Edited by A Radovic-Sakic; submitted 10.04.20; peer-reviewed by C Figueroa, T Coker; commentsto author 19.06.20; revised version
received 20.07.20; accepted 11.08.20; published 26.08.20

Please cite as.

Siles-Shields C, Potthoff LM, Bounds DT, Burns MTS, Draxler JM, Otwell CH, Wolodiger ED, Westrick J, Karnik NS
Harnessing Phones to Target Pediatric Populations with Socially Complex Needs: Systematic Review

JMIR Pediatr Parent 2020;3(2):€19269

URL.: http://pediatrics.jmir.org/2020/2/€19269/

doi: 10.2196/19269

PMID:

©Colleen Stiles-Shields, Lauren M Potthoff, Dawn T Bounds, Maureen T S Burns, Janel M Draxler, Caitlin H Otwell, Emily D
Wolodiger, Jennifer Westrick, Niranjan SKarnik. Originally published in IMIR Pediatrics and Parenting (http://pediatrics,jmir.org),
26.08.2020. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Pediatrics and Parenting, is properly cited. The complete bibliographic
information, alink to the original publication on http://pediatrics.jmir.org, aswell asthis copyright and license information must
be included.

http://pediatrics.jmir.org/2020/2/€19269/ JMIR Pediatr Parent 2020 | vol. 3 |iss. 2| e€19269 | p. 14
(page number not for citation purposes)

RenderX


http://pediatrics.jmir.org/2020/2/e19269/
http://dx.doi.org/10.2196/19269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

