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Abstract

Technology may help adolescents with chronic illnesses overcome barriers to accessing peer support, which has been
associated with better quality of life and health outcomes. This review aimed to describe technology-based peer support
interventions for adolescents with chronic illness following Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. Of 3781 articles identified, 32 met inclusion criteria. The most common technologies were websites
with discussion forums (n=18), chat messaging (n=9), and video conferencing (n=7). Most studies (69%) focused on fea-
sibility and had small sample sizes. Results support the feasibility and acceptability of these interventions. Results suggested
positive effects on social support, but were mixed on isolation, quality of life, and disease self-management. There were too
few adequately powered randomized controlled trials to determine efficacy of these interventions at this time. Future work
should use rigorous methods to evaluate efficacy and account for rapid shifts in technology for adolescent communication.
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Introduction

The period of adolescence is marked by profound physical
and mental growth and is recognized as formative years for
identity development (Stangor & Walinga, 2010). As part
of normal growth, adolescents develop independence from
parents and form strong peer attachments as they develop
autonomy (Christie & Viner, 2005). The World Health
Organization has estimated that up to 15% of adolescents
worldwide may have a chronic illness, and reported that for
these teens, treatment regimens and disabilities related to
chronic illness can impact the socialization process for ado-
lescents (Michaud et al., 2007). Peer-to-peer support, which
connects people with the same illness, has been shown to

P4 Katie A. Devine
katie.devine @rutgers.edu

New York Presbyterian-Weill Cornell Medical Center,
New York, NY, USA

Rutgers Robert Wood Johnson Medical School, Piscataway,
NJ, USA

Princeton University, Princeton, USA

Rutgers Cancer Institute of New Jersey and Rutgers, The
State University of New Jersey, 195 Little Albany Street,
New Brunswick, NJ 08903, USA

both improve disease management and quality of life out-
comes among adults with chronic illnesses, as well as reach
groups that other healthcare services fail to engage, such
as those from low socioeconomic backgrounds, rural com-
munities, and racial/ethnic minorities (Bennett et al., 2018;
Dennis, 2003; Fisher et al., 2012; Sokol & Fisher, 2016;
Warshaw et al., 2019). Peer mentoring and support can be
highly useful to teens with chronic illness and can improve
their social connectedness, disease self-management, adher-
ence, and quality of life (Ahola Kohut et al., 2014; Merianos
et al., 2015).

Although peer support can be helpful, individuals may
face geographic or logistical obstacles in obtaining peer
support from others with the same illness. Particularly in
the context of the global pandemic, where many patient vis-
its were converted to telehealth and previously established
support groups and other meetings were either put on hold
or converted to a virtual format, the use of technology to
connect with peers may overcome many of these obstacles.
Indeed, in recent nationwide surveys, 95% of teens report
access to a smartphone or home computer, with 45% of teens
reporting being on the Internet “almost constantly” (Ander-
son & Jiang, 2018). A systematic review showed that adults
with chronic illness use online communities to rebuild their
social networks and share knowledge (Kingod et al., 2016).
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A prior systematic review of peer support interventions for
adolescents with chronic illness found that only three of
eleven studies featured technology-based communication
despite the prevalence of technology use by teens (Ahola
Kohut et al., 2014).

Technology has rapidly become a form of communica-
tion and connection for adolescents since the last published
review of peer support interventions. In particular, adoles-
cents almost universally use social media for a variety of
reasons, including to seek health information and disease-
related advice, as well as to share their experiences and con-
nect with others (Fergie et al., 2016; Patel et al., 2015; Vil-
lanti et al., 2017). Social media creates virtual communities
that help develop relationships with peers, reduce feelings
of isolation or loneliness, increase experiential knowledge
sharing, and may foster feelings of belonging (Wilson &
Stock, 2021). Youth with chronic illnesses use social media
to seek and provide social, emotional, and experiential sup-
port (Patel et al., 2015).

There is growing evidence that suggests that the usage of
technology in providing healthcare in pediatric populations
is comparable to or better than in-person care in a variety of
settings and can improve outcomes such as adherence (Bad-
awy et al., 2017a, 2017b; Radovic & Badawy, 2020; Shah &
Badawy, 2021). Therefore, this study aimed to systematically
review and describe the literature on technology-based peer
support interventions for adolescents with chronic illness.
The specific research questions addressed were: (1) Which
chronic conditions do technology-based peer support inter-
ventions target?; (2) What types of technology are used?;
(3) What study designs and outcomes are implemented?; (4)
Are the interventions feasible and acceptable?; and (5) If suf-
ficient intervention outcome data exist, what is the efficacy
of technology-based peer support for adolescents diagnosed
with chronic illness?

Methods
Design

To address the research questions, the PubMed database was
queried for studies meeting inclusion through 6/28/2020.
Search terms were expanded from a prior review of peer sup-
port interventions (Ahola Kohut et al., 2014) and included
terms related to “youth” or “adolescents” with “chronic ill-
ness” or specific diseases, as well as “peer support” and
related terms. The search algorithm is in Supplementary File
1. Only published literature was reviewed; no other methods
were employed to identify relevant studies such as contact-
ing researchers. If an article identified was a secondary anal-
ysis, the reference list was scanned to identify the primary
analysis and include if not already identified.

@ Springer

Study Selection

Inclusion criteria were: (1) written in the English language
and published in a peer-reviewed journal; (2) the mean age
of participants was in the adolescent age group, defined as
ages 11-21 years old (based on guidelines from the Ameri-
can Academy of Pediatrics, Hardin & Hackell, 2017); (3)
participants were previously diagnosed with a chronic
medical condition (including but not limited to those listed
in the second group of search terms); (4) must evaluate an
intervention, using the National Institute of Health (2017)
definition of intervention as “a manipulation of the subject
or subject’s environment for the purpose of one of more
health-related biomedical or behavioral processes and/or
endpoints”; and (5) the intervention must involve tech-
nology-based peer support with communication between
peers with the same chronic illness. Technologies included
but were not limited to: cell phone calls, Skype, mobile
applications, text messaging, forums, social media (includ-
ing Facebook, Twitter, Instagram), web games, comment
exchange. Multifaceted interventions that included a peer
support component were allowed. Studies were excluded
if they did not meet the criteria above, including studies
focusing on the prevention of a chronic condition, studies
with adolescents diagnosed with a psychiatric disorder,
technology interventions that did not involve active com-
munication from a peer (e.g., automated supportive texts
or reminders), studies focusing on development and/or
usability testing of a prototype, protocol papers, and sys-
tematic reviews. If there were multiple publications from
a single study, only the primary analysis or most recent
study was included.

Review Process

First, titles and abstracts were screened using the inclu-
sion/exclusion criteria. Next, potential studies underwent
a full text review. Two independent reviewers conducted
all steps; any disagreements were discussed with a third
reviewer for consensus on inclusion. The numbers of stud-
ies meeting criteria through each step of the review are
reported using a PRISMA flow diagram (Moher et al.,
2009).

One reviewer extracted study characteristics such as
author, year of publication, study design, technology
used, length of intervention, participant characteristics,
and results. Finally, two reviewers independently rated
the quality of each study using the Evidence Project risk
of bias tool (Kennedy et al., 2019). This tool was selected
because it assesses risk of bias across randomized and
non-randomized studies. The tool includes eight items
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related to study design (i.e., whether participants are fol-
lowed over time, whether a comparison group is included,
whether pre/post intervention outcome data are included),
participant representativeness (i.e., random assignment of
participants to the intervention, random selection of par-
ticipants for assessment, adequate follow-up rate of 80%
or higher), and the equivalence of comparison groups
(i.e., equivalence on baseline sociodemographic and base-
line outcome measures). For each study, each item was
rated as present, absent, not applicable, or not reported.
Any discrepancies were resolved by a third reviewer.

Results

A total of 3780 articles were obtained from the search cri-
teria and screened for inclusion. One article was added
from the reference list of a secondary analysis for a total
of 3781 records. After excluding studies that did not meet
our inclusion criteria at the title and abstract level, the full
texts of 114 studies were reviewed for inclusion. Of these
studies, 32 studies met inclusion criteria. See Fig. 1 for the
PRISMA flow diagram. Study characteristics and outcomes
are detailed in Table 1. Papers are presented in alphabetical
order, with detailed descriptions of the intervention, the type
of technology used, whether the peer support component
was a primary or supplemental aspect of the intervention,

Fig.1 PRISMA flow diagram
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participant characteristics, primary and secondary outcomes,
and results.

Populations

The average age of subjects ranged from 12.1 to 21 years
old. The sample sizes ranged from 6 to 728, with a mean
number of 84.7 subjects and median of 34. Only six studies
(19%) had sample sizes greater than 100. Sixteen studies
(50%) were conducted in the USA; five (16%) were con-
ducted in Canada. Interventions targeted adolescents with a
number of different chronic conditions. The condition most
represented in these studies was Type 1 diabetes mellitus
(T1DM; n=12 studies). Five studies involved adolescents
with cancer across the cancer survivorship trajectory (n=5).
Other conditions studied included: human immunodefi-
ciency virus (HIV; n=3), cystic fibrosis (n=2), juvenile idi-
opathic arthritis (JIA; n=2), solid organ transplant (n=1),
cardiac disease (n=1), chronic pain (n=1), any chronic ill-
ness (n=1), severe obesity (n= 1), inflammatory bowel dis-
ease (IBD; n=1), lupus (n=1), asthma and allergies (n=1).

Types of Technology

There were myriad technologies used including Facebook
groups, chat messaging, Instagram, websites with discus-
sion forums, mobile applications (“apps”), online environ-
ments, and online video conferencing interfaces. Types of
communication included synchronous (n= 11 studies), asyn-
chronous (n=15 studies), or both (n =06 studies). Discussion
forums, where group members can post to all members of
the group, were the most common feature utilized within
these interventions (n= 18 studies). Within these 18 studies,
Facebook was used in six studies and the remaining studies
used other types of asynchronous message forums. In gen-
eral, these groups were private for study participants rather
than being open to the public.

Nine studies used chat messaging, including text mes-
saging. Chat was often one of several features of an inter-
vention. Videoconferencing was included in 7 studies, with
use of Skype (n=3), Zoom (n=1), Vidyo (n=1), and other
unspecified platforms (n=2). Email messaging was included
in two interventions. Three studies created mobile phone
applications.

Authors also commented on the involvement of facilita-
tors who monitored and prompted conversations. There was
variability in who the facilitators were if they were used.
Health care providers were the facilitators in several of the
studies (Gonzalez-Morkos et al., 2014; Griffiths et al., 2015;
Letourneau et al., 2012; Troncone et al., 2019), with one
study also using peer mentors as facilitators (Letourneau
etal., 2012).

Study Designs and Outcomes

All studies were published within the past ten years, except
for one study published in 2001 (Johnson et al.). Twenty of
the studies were published in the past 5 years. The major-
ity of the studies were single arm studies (n=22 feasibility
studies; n=1 content analysis). There were 12 randomized
two-arm trials and two unique study designs. The study
described by Johnson et al. (2001) used a modified waitlist
control design. The study described by Gonzalez-Morkos
et al. (2014) utilized a single arm design, but one subdivision
of the participants attended a live, in-person intervention,
while another subdivision participated via webcast. This was
due to the HIN1 pandemic, in which certain patients were
not able to attend the live session safely due to concern for
infection (Gonzalez-Morkos et al., 2014).

The primary outcome for most studies was feasibil-
ity (n=22). Other outcomes include A1C (Boogerd et al.,
2014; Grey et al., 2013; Iafusco et al., 2011; Whittemore
et al., 2010, 2016), quality of life (Ammerlaan et al., 2017,
Grey et al., 2013; Iafusco et al., 2011; Newton & Ashley,
2013; Plevinsky & Greenley, 2014; Whittemore et al., 2010,
2016;), disease knowledge (Boogerd et al., 2014; Dulli
et al., 2020; Johnson et al., 2001), social support (Dulli
et al., 2020; Letourneau et al., 2012; Nicholas et al., 2012),
self-management (Ammerlaan et al., 2017; Newton & Ash-
ley, 2013), medication initiation or adherence (Dulli et al.,
2020; Hacking et al., 2019; Scalzi et al., 2018), retention
in care (Dulli et al., 2020), stress and coping (Freedenberg
et al., 2017; Whittemore et al., 2010), anxiety and depres-
sion (Freedenberg et al., 2017), disease activity (Ammerlaan
et al., 2017), viral load suppression (Hacking et al., 2019),
retention in healthcare (Ammerlaan et al., 2017; Dulli et al.,
2020), engagement with healthcare (Hacking et al., 2019),
and absenteeism (Ammerlaan et al., 2017).

Feasibility and Acceptability

All of the studies found interventions to be feasible and
acceptable to participants. The majority of studies used a
mixed methods approach, in that data were obtained about
how frequently the technology was used and followed up
with qualitative interviews. Participants reported positive
engagement with the intervention in most studies (n=22)
(Ammerlaan et al., 2017; Boogerd et al., 2014; Cafazzo
et al., 2012; Chadi et al., 2018; Donovan et al., 2019; Dulli
et al., 2018; Francis et al., 2020; Mendoza et al., 2017; Prout
Parks et al., 2018). In one study, subjects that had previously
performed the intervention in a live setting were unsatisfied
when it was changed to delivery via technology, but partici-
pants who first participated in the technology intervention
found it satisfactory (Gonzalez-Morkos et al., 2014).
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Participant engagement data were variable across studies
and was measured differently depending on type of technol-
ogy (e.g., number of messages posted, number of sessions
completed). Studies found anywhere from 50 to 75% of
participants met participation milestones such as posting in
sessions or completing videoconferences (Dulli et al., 2018;
Sansom-Daly et al., 2019; Stinson et al., 2016; Yi-Frazier
et al., 2015). One study found that the number of messages
exchanged doubled with the use of a facilitator (Griffiths
et al., 2015). Overall, adolescents found the technology easy
to use (Francis et al., 2020; Johnson et al., 2001; Raymond
et al., 2016).

Efficacy

While most studies (n=22) concluded that these types of
interventions were feasible, several also evaluated interven-
tion effects on mental and physical health outcomes. Thir-
teen interventions positively impacted social support, social
network, or isolation (Ammerlaan et al., 2017; Bers et al.,
2010; Chadi et al., 2018; Donovan et al., 2019; Dulli et al.,
2020; Freedenberg et al., 2017; Gonzalez-Morkos et al.,
2014; Griffiths et al., 2015; Johnson et al., 2001; Letourneau
et al., 2012; Nicholas et al., 2012; Plevinsky & Greenley,
2014; Raymond et al., 2016). While four of these studies
identified statistically significant improvement on measures
of social support (Johnson et al., 2001; Letourneau et al.,
2012; Nicholas et al., 2012; Plevinsky & Greenley, 2014), at
least seven of the studies reported improved social support
as a qualitative outcome from interview data. Two studies
demonstrated no significant change in social support meas-
ures (Donovan et al., 2019; Dulli et al., 2020). Effect sizes
were not reported or small (e.g., Cohen’s d=.2 to .3).

Other commonly reported outcomes were HbA1C (in
studies involving adolescents with TIDM), and quality of
life (in studies of patients with T1DM, IBD, and cancer). For
studies evaluating HbA1C, three studies showed improve-
ment in levels compared to baseline (Boogerd et al., 2014;
Iafusco et al., 2011; Petrovski & Zivkovic, 2019), while three
other studies showed no change (Grey et al., 2013; Whitte-
more et al., 2010, 2016). Similarly, for studies evaluating
quality of life, three showed improvements (Boogerd et al.,
2014; Iafusco et al., 2011; Plevinsky & Greenley, 2014),
and four showed no change from baseline (Mendoza et al.,
2017; Newton & Ashley, 2013; Whittemore et al., 2010,
2016;). One study found a significant decrease in illness-
related stress in patients with cardiac disease (Freedenberg
etal., 2017).

Other studies focused on disease self-management.
Among studies that evaluated self-management and self-
efficacy as an outcome, half of the studies demonstrated
improvement (Ahola Kohut et al., 2016; Grey et al., 2013;
Stinson et al., 2016), while the other half demonstrated
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no change (Ammerlaan et al., 2017; Boogerd et al., 2014,
Newton & Ashley, 2013). Studies evaluating changes in dis-
ease knowledge found no significant differences in disease
knowledge in patients with CF (Johnson et al., 2001) and in
patients with HIV (Dulli et al., 2020). Three studies evalu-
ated continued engagement with health care facilities and
found no difference from baseline (Dulli et al., 2020; Hack-
ing et al., 2019; Prout Parks et al., 2018).

Quality Review

As demonstrated in Table 2, there were several potential
biases present in the studies reviewed. Although most stud-
ies (n=19 of 32) had a control or comparison group, four of
those 19 did not randomly assign participants to the groups
or did not report about this aspect. Within studies that had a
comparison group, only three studies reported that the com-
parison groups were equivalent on both sociodemographic
and outcomes at baseline; the remaining were not reported or
not equivalent and therefore failed to control for confound-
ers. None of the studies randomly selected participants for
assessment, as most solely recruited convenience samples
from clinic, suggesting potential for selection bias and limit-
ing the generalizability of these studies. Only thirteen stud-
ies demonstrated a follow-up rate of 80% or more, further
limiting the generalizability of these studies.

Discussion

Given the omnipresence of technology in modern adoles-
cents’ daily lives (Anderson & Jiang, 2018) and its poten-
tial to overcome access barriers to reach social support, this
review examined the current landscape of technology-based
peer support interventions among teens with chronic disease,
including whether such interventions are acceptable and
useful for adolescents. The total number of studies meeting
inclusion criteria was 32, which represents an overall dearth
of studies relative to the scope of the search. Almost all of
the studies were published in the past ten years, coincid-
ing with the surge of social media and daily technology use
within society more broadly, as well as researcher interest
in harnessing mobile technologies for health (Faiola et al.,
2019; Perrin, 2015).

The studies used a variety of technologies to facilitate
peer support. Discussion boards utilizing asynchronous com-
munication were overwhelmingly popular. Facebook groups
also utilize asynchronous messaging, and, in addition, offer
an interface that is readily used in daily life. Other studies
used video conferencing or developed novel mobile applica-
tions. Interestingly, all of the studies using video conferenc-
ing were published in 2016 or later, suggesting a more recent
trend toward video conferencing. Despite extremely high
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Table 2 Quality assessment of articles using the Evidence Project risk of bias tool

Cohort? Control or Pre/post Random Random Follow-up Compari- Comparison
comparison intervention  assignment of  selection of rate of 80% or  son groups groups equiva-
group? data? participants to  participants for more? equivalenton  lent on outcomes

the interven- assessment? sociodemo- at baseline?
tion? graphics?

Ahola Kohut Yes Yes Yes Yes No Yes N.R N.R
et al. (2016)

Ammerlaan Yes Yes Yes Yes No No Yes N.R
etal. (2017)

Bers et al. Yes No No N/A No Yes N/A N/A
(2010)

Boogerdetal. Yes Yes Yes Yes No Yes Yes Yes
(2014)

Cafazzoetal. Yes No Yes N/A No No N/A N/a
(2012)

Chadi et al. Yes Yes Yes Yes No No No N/A
(2018)

Donovan et al.  Yes No Yes N/A No Yes N/A N/A
(2019)

Dulli et al. Yes No Yes N/A No Yes N/A N/A
(2018)

Dulli et al. Yes Yes Yes Yes No No Yes N.R
(2020)

Francis et al. Yes No No N/A No N.R N/A N/A
(2020)

Freedenberg Yes Yes Yes Yes No Yes N.R No
et al. (2017)

Gonzalez- Yes No No N/A No No N/A N/A
Morkos et al.
(2014)

Grey et al. Yes Yes Yes Yes No No No Yes
(2013)

Griffiths et al.  Yes No Yes N/A No No N/A N/A
(2015)

Hacking etal.  Yes Yes Yes No No No Yes Yes
(2019)

Tafusco et al. Yes Yes Yes No No Yes Yes N.R
(2011)

Johnsonetal. Yes Yes Yes N.R No N.R N.R N.R
(2001)

Letourneau Yes No Yes N/A No No N/A N/A
etal. (2012)

Mendoza et al.  Yes Yes Yes Yes No Yes N.R N.R
(2017)

Newton and Yes Yes Yes Yes No Yes N.R N.R
Ashley
(2013)

Nicholas et al.  Yes Yes Yes Yes No N.R N.R N.R
(2012)

Petrovski and  Yes Yes Yes No No N.R No N.R
Zivkovic
(2019)

Plevinsky and ~ Yes No Yes N/A No Yes N/A N/A
Greenley
(2014)

Prout Parks Yes No Yes N/A No Yes N/A N/A
et al. (2018)
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Table 2 (continued)

Cohort? Control or Pre/post Random Random Follow-up Compari- Comparison
comparison intervention  assignment of  selection of rate of 80% or  son groups groups equiva-
group? data? participants to  participants for more? equivalenton  lent on outcomes

the interven- assessment? sociodemo- at baseline?
tion? graphics?
Raymond et al. Yes No No N/A N/A Yes N/A N/A
(2016)
Sansom-Daly  Yes Yes Yes Yes No No N.R N.R
et al. (2019)
Scalzi et al. Yes Yes Yes Yes No No Yes Yes
(2018)
Stinson et al. Yes Yes Yes Yes No No N.R N.R
(2016)
Troncone et al. Yes No No N/A No N/A N/A N/A
(2019)
Whittemore Yes Yes Yes Yes No Yes Yes Yes
et al. (2010)
Whittemore Yes Yes Yes Yes No No No No
et al. (2016)
Yi-Frazier No No No N/A No No N/A N/A

et al. (2015)

N.R. not reported, N/A not applicable

use of mobile phones by adolescents (Anderson & Jiang,
2018), very few studies relied on mobile technology or text
messaging. Likewise, as of 2018, YouTube, Instagram, and
Snapchat were the most popular online tools used by teens,
though only one included study involved Instagram (Yi-
Frazier et al., 2015). Thus, variability in engagement seen
within the different studies may be due in part to inconsist-
ency between the types of technology that teens use for their
own social connection and what is being used in research
studies. Additionally, facilitator differences, such as whether
they were known to the subjects as part of the healthcare
team versus a peer facilitator, as well as the degree to which
facilitators prompted users, likely influenced the extent of
participation and candor of exchange between participants. It
is important that researchers continue to define and report on
the characteristics and involvement of facilitators such that
more thorough and repeatable analyses can be performed
on their utility.

The state of the literature on peer support for chronic ill-
ness reflects mostly feasibility and acceptability studies, with
22 of the 32 studies reviewed being feasibility studies. This
is consistent with a prior review of peer mentoring studies
in adolescents with chronic disease that was not specific to
technology (Ahola Kohut et al., 2014). The large proportion
of feasibility studies underscores the early phase of devel-
opment for these interventions, in part due to the rapidly
evolving field of eHealth.

Though efficacy studies were limited, half were con-
ducted with youth with TIDM. However, outcomes varied
widely across studies and there is too little data to make
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conclusions regarding efficacy. Additionally, the overall
rigor of most studies was low to moderate, with a minor-
ity of studies being randomized studies (n=12), possible
selection bias, and difficulties with retention. Of the studies
that measured quantitatively measured medical outcomes
(n=10), 6 studies had a large study size (> 72 participants)
and 2 studies showed statistically significant results. None-
theless, general trends in the data were apparent. Impor-
tantly, the general satisfaction of participants across stud-
ies was notable, suggesting adolescents find these types of
interventions acceptable. Indeed, several studies indicated
that participants contacted each other outside of the study
(Griffiths et al., 2015; Johnson et al., 2001; Raymond et al.,
2016). This presumed openness to continuing a relationship
outside of the technology intervention suggests that partici-
pants are engaging in meaningful relationships.

Strengths of the current review include the focus on
technology-based interventions, which is timely given the
increased reliance on technology among youth and in health-
care. Additionally, we followed the PRISMA guidelines to
conduct a rigorous review, used extensive search terms to
identify relevant studies, and had two independent reviewers
conduct each step of screening.

The current review was limited in that it included only
published data in English language from a single database,
which may introduce publication bias, as null or negative
findings may be less likely to be published, and may have
missed relevant articles published in other databases. How-
ever, PubMed/MEDLINE is the largest, most relevant data-
base for this search focusing on the intersection of chronic
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illness and behavioral interventions. Limitations of the lit-
erature more broadly include the wide variability in behavio-
ral targets, validated measures, and outcomes across studies,
making it difficult to compare across studies and draw con-
clusions. Most study designs reflect early development and
feasibility work (n=22), with a focus on mixed methods and
qualitative results. The targeted age range for studies varied;
one study found non-significant differences in the use of dif-
ferent features by age (e.g., older participants used the medi-
cation reminders more, while younger participants like the
virtual computerized buddy check-in; Francis et al., 2020).
No study evaluated whether response to the intervention dif-
fered as a function of age or developmental maturity. Future
research should consider these factors in the development
and evaluation of peer support interventions. There was a
paucity of quantitative health outcome endpoints, making it
difficult to synthesize outcome data at this time. Addition-
ally, nearly one third of the studies identified in the current
literature were focused on patients with TIDM. As the dis-
ease experiences and needs of patients vary greatly across
disease populations, the generalizability of these results may
be limited due to many studies with one population.
Together, these studies demonstrate feasibility and
acceptability of using technology to facilitate peer support
among adolescents with chronic disease. These results are
consistent with other literature demonstrating the feasibility,
acceptability, and beneficial effects of telehealth and other
digital interventions on quality of life, symptom manage-
ment, medication adherence, and satisfaction outcomes
among children and adolescents (Radovic & Badawy, 2020;
Shah & Badawy, 2021). There is a need for more rigorous
evaluation of efficacy, including adequately powered rand-
omized controlled trials, prior to recommending widespread
clinical application of these interventions. Related topics
within the field, such as telemental health for adolescents
and electronic mentoring for youth with disabilities, demon-
strate similar limitations in the number of high quality ran-
domized control trials performed (Lau et al., 2021; Lindsay
et al, 2018). Peer support in adults with diabetes has been
rigorously studied using randomized controlled trials, which
allow for efficacy study; this should be looked to as a goal
for the field (Qi et al., 2015). Future studies should specify
the behavioral targets of each intervention and the outcomes
expected to change. Studies that use validated scoring sys-
tems for outcomes, which are clear and reproducible, should
be modeled after (Whittemore et al., 2016). Studies demon-
strating specific mediators of change are also notable (Jaser
et al., 2013). Further, there is a lack of economic data to
support the use digital health interventions; future studies
should include comprehensive economic evaluations of
digital interventions (Badawy & Kuhns, 2016; Iribarren
et al., 2017). Finally, there was significant variability in
the types of medical and patient-reported outcomes in the

studies identified in this review, with notable gaps in critical
outcomes like suicide prevention. While some studies show
promise in using technology to decrease suicidal ideation
and attempts in adolescents, more research is needed on the
usage of peer support in these interventions (Forte et al.,
2021).

Given the rapid adoption of telehealth and virtual com-
munication due to the COVID-19 pandemic, there will likely
be greater interest in and research involving virtual peer sup-
port interventions for adolescents with chronic disease. The
COVID-19 pandemic has brought psychosocial challenges
for youth with chronic disease, including reduced physical
and psychosocial support from peers and healthcare provid-
ers, which may be addressed through digital support (Ser-
lachius et al., 2020). The pandemic rapidly increased the
use of telehealth and other digital interventions in pediatric
care (Badawy & Radovic 2020). More research is needed to
understand the cost-effectiveness of telemedicine and other
digital health approaches, as well as their impact on quality
of care (Badawy & Radovic 2020).

A major challenge for future research and clinical appli-
cations of digital interventions is how rapidly technology
and the preferences of adolescents can change. The results
of the intervention by Gonzalez-Morkos et al. (2014) showed
that changing an intervention from in-person to telehealth
due to the HINI influenza epidemic in 2010 resulted in
lower satisfaction among those who changed to virtual ver-
sus those had started with a virtual intervention only. This
underscores the need for user-centered design and working
with adolescent “end users” to “codesign” an intervention
to meet their needs and expectations (Elsbernd et al., 2018).
Involving patients in the development process is critical to
their engagement with the digital health platform (Badawy
et al.,, 2017b). Engagement can be conceptualized as both
a subjective experience in interacting with the technology
and as usage behaviors (Perski et al., 2017); it is important
to seek the input of adolescents early in the process of devel-
opment to ensure short- and long-term engagement with the
tool (Badawy et al., 2016; Badawy et al., 2017a, 2017b). It
will also be important to frequently re-evaluate the state of
the literature to remain up to date. Ongoing work is needed
to evaluate the usefulness of rapidly changing technologies
and identify who benefits most from different interventions.

Conclusion

The state of the literature regarding technology-based peer
support interventions for adolescents with chronic disease
is currently in an early phase, with overall low quality of
study designs. However, the growing number of interven-
tions being evaluated and the consistently positive feasibility
data point to the promise of these interventions. This review
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identified websites with discussion forums as the most com-
monly used technology, followed by chat messaging and
then videoconferencing. Early efficacy data suggest social
support is improved by these interventions, but future studies
of adequately powered randomized control trials with vali-
dated outcome measures are needed. Finally, the COVID-19
pandemic underscores the importance of evaluating virtual
interventions for adolescents with chronic disease to support
patients no matter their geographic location.
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