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Abstract

Background: Disrupted socia connections may negatively affect youth mental health. In contrast, sustained quality social
connections (QSCs) can improve mental health outcomes. However, few studies have examined how these quality connections
affect depression and anxiety outcomes within digital interventions, and conceptualization is limited.

Objective: The aim of this study is to conceptualize, appraise, and synthesize evidence on QSC within digital interventions
(D-QSC) and the impact on depression and anxiety outcomes for young people aged 14-24 years.

Methods: A systematic scoping review and meta-analysis was conducted using the Joanna Briggs Institute methodol ogical
frameworks and guided by experts with lived experience. Reporting was guided by the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Anayses). The MEDLINE, Embase, PsycINFO, and CINAHL databases were searched against
acomprehensive combination of key concepts on June 24, 2020. The search conceptsincluded young people, digital intervention,
depression, anxiety, and social connection. Google was also searched. A reviewer independently screened abstracts and titles and
full text, and 9.99% (388/3882) of these were screened by a second reviewer. A narrative synthesis was used to structure the
findings on indicators of D-QSC and mechanisms that facilitate the connection. Indicators of D-QSC from the included studies
were synthesized to produce a conceptual framework.

Results: Of the 5715 publications identified, 42 (0.73%) were included. Among the included studies, there were 23,319
participants. Indicators that D-QSC was present varied and included relatedness, having a sense of belonging, and connecting to
similar people. However, despite the variation, most of the indicators were associated with improved outcomes for depression
and anxiety. Negative interactions, loneliness, and feeling ignored indicated that D-QSC was not present. In 24% (10/42) of the
applicable studies, a meta-analysis showed a significant decrease in depression (—25.6%, 95% Cl —0.352 to —0.160; P<.001) and
anxiety (=15.1%, 95% CI —0.251 to —0.051; P=.003) after a D-QSC. Digital mechanismsthat helped create a quality connection
included anonymity, confidentiality, and peer support. In contrast, mechanismsthat hindered the connection included disconnection
from the real world and inability to see body language. Data synthesis also identified a 5-component conceptual framework of
D-QSC that included rapport, identity and commonality, valued interpersonal dynamic, engagement, and responded to and
accepted.

Conclusions: D-QSC isan important and underconsidered component for youth depression and anxiety outcomes. Researchers
and devel opers should consider targeting improved QSC between clinicians and young people within digital interventions for
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depression. Future research should build on our framework to further examine rel ationships among individual attributes of QSC,

various digital interventions, and different populations.

(J Med Internet Res 2021;23(12):€26584) doi: 10.2196/26584
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Introduction

Background

Enforced lockdowns and physical distancing measures
introduced to slow the COVID-19 infection rate have resulted
in disrupted face-to-face connections. Ordinarily, a lack of
meaningful social connections through social isolation is
associated with poor health outcomes such as sleep problems,
loneliness, depression, and anxiety, leading in some cases to
suicide. Young people are particularly vulnerable to mental
health difficulties such as depression and anxiety because onset
usually occurs before the age of 24 years[1], and they are often
comorbid globally [2]. Although disrupted social connections
and loneliness can have anegative effect on mental health[3,4],
feeling socially connected is one of the strongest protective
factorsfor depression [5] and can decrease symptoms of anxiety

[6].

Social connection as a concept is multifaceted. It can be
described as the quantity of connections, the opposite of
loneliness, or as having social support. In our context, social
connection is the perceived value of attributes of a meaningful
interaction among 2 or more people or a quality social
connection (QSC). Such valued attributes can include, for
example, feeling listened to, understood, and a sense of
belonging. Similarly, acooperative relationship between client
and therapist, comprising a close bond, shared goals, and tasks,
is defined as atherapeutic alliance in face-to-face therapy [7].
A therapeutic alliance has been shown to significantly modulate
treatment outcomes [8], including in digita settings [9].
Similarly, social prescribing to improve socia connection has
decreased loneliness and improved health outcomes [10].
However, studies have only subjectively demonstrated the value
of strong socia networks and socia relationships for both
physica and mental health [11] and longevity [12]. This
suggests aneed for well-defined indicators of social connection
to enabl e obj ective measurement of these effects.

The COVID-19 pandemic has accelerated arapid shift to digital
provision of formal and informa mental health support [13].
Indeed, mental health care is often seen as the best candidate
for a digital revolution because prevention and treatment,
including talking therapies, are amenable to delivery over
screens and remotely [14]. Social media, video consultations,
texting, and virtual reality are interventions that can enable
social connections [13]. They represent an important
intervention for young people with mental health difficultiesto
strengthen new and existing relationships and facilitate
peer-to-peer and formal mental health support [15]. However,
digital interventions such as social mediause are a so associated
with negative consequences such as cyberbullying, viewing
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harmful content, and a greater sense of isolation [16]. This
contradiction requires further investigation to identify theways
inwhich digital interventions may help or hinder QSC.

Young people are the most digitally fluent and most in need of
mental health support. However, QSC within digital
interventions (D-QSC) has received little attention in relation
to outcomes for depression and anxiety in young people. A
recent review produced a conceptual framework for social
connectedness but positioned it as a solution to loneliness and
not as an active ingredient (best bet) for the prevention and
treatment of depression and anxiety [17]. It also did not consider
digital interventions or young people. A systematic review is
needed to help produce a conceptual framework for indicators
of D-QSC that can be applied to examine its influence on
depression and anxiety outcomes across contexts. Our study
aims are to (1) identify indicators of D-QSC and their ability
to improve or worsen outcomes for depression and anxiety in
young people across contexts, (2) identify digital intervention
mechanisms that facilitate QSC, and (3) produce a conceptual
framework for indicators of D-QSC.

Research Questions
The research questions are:

1. What indicatesthe presence of QSC in nondigital and digital
interventions?

2. How does D-QSC improve or worsen outcomes for
depression and anxiety in young people?

3. What digital intervention mechanismsfacilitate QSC when
preventing or treating depression and anxiety in young
people?

4. Whom does D-QSC help or hinder acrossdifferent contexts,
user preferences, and levels of engagement?

Methods

Design

Overview

This systematic scoping review was conducted using the Joanna
Briggs I nstitute methodol ogical framework for scoping reviews.
Reporting was guided by the PRISMA (Preferred Reporting
Itemsfor Systematic Reviews and Meta-Anayses, Multimedia
Appendix 1) guidelinesto ensure clear structure, reproducibility,
and rigor.

Defining Objectives and Questions and Developing
Inclusion Criteria

The research questions were considered, refined, and then
finalized with all team members. The Population, Intervention,
Comparison, Outcomes, and Study Design Tool was used to
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produce our inclusion and exclusion criteria (Table 1). Notably,
young people (population) as a definition is heterogeneous.
However, we have chosen the age group of 14-24 years because

Table 1. Selection criteria.

Dewaet a

it captureskey points of vulnerability to developing anxiety and
depression between midadol escence and emerging adulthood.

Category Inclusion criteria Exclusion criteria
Population «  Young people aged 14-24 years o Nonhuman subjects
« Young people aged 14-24 years and additionally 1 year either sideof  «  Adultsaged =25 yearsif unable to easily
this range (eg, young people aged 13-16 years would be included, separate results from those of younger
whereas those aged 16-26 years would be excluded) group
Intervention *  ExploresQSC? (ie, mentions relevant attributes such as empathy, feding * N mention of QSC (eg, focuses only on
listened to, understood by another person) quantity of connections) ,
«  Useof adigital intervention, software, or internet-delivered servicess  *  Nomention of digital intervention (eg,
(eg, smartphone app, virtual reality packages, internet-based treatment, based on a face-to-face situation only)
and chat room)
Comparator . N/Ab . N/A
QOutcome «  Scope of depression and anxiety spanned al forms, including major, «  No mention of depression or anxiety
bipolar, psychotic, perinatal, postpartum, PMDDE, and manic depression, *  NO mtentl on fOL the influence on Z(' sting
. . d . e ) ) symptoms of depression or anxiety
aswell assomd_, ggnerallzed, OCD", panic, PTSD ’ anq anxiety disorders No mention of the influence on depression
« Influence on existing symptoms of depression or anxiety (eg, mood and or anxiety prevention
self-esteem through self-report questionnaire or clinical interview) Y
«  Prevention of onset of depression or anxiety (eg, measuring mental well-
being through self-report questionnaire or clinical interview)
Study design o All study designs « N/A
Dates o From earliest date to June 24, 2020 «  Outside date remit

8QSC: quality social connection.

BN/A: not applicable.

°PMDD: premenstrual dysphoric disorder.
doCD: obsessi ve-compulsive disorder.
€PTSD: posttraumatic stress disorder.

Searching for the Evidence

The MEDLINE, Embase, PsycINFO, and CINAHL databases
were searched on June 24, 2020. The search strategy was
developed and verified by 3 team members (LD, EL, and HA)
and an institutional librarian and tailored to each database
(Multimedia Appendix 2 [18-59]). In all, 4 facets made up the
strategy, including young people (eg, youth and teens), social
connection (social connect* and sociali?ation), digital
intervention (eg, onlineand digital), and depression and anxiety
(depresst and anx*). The World Health Organization
I nternational Clinical Trials  Registry Platform,
ClinicalTrias.gov, and the Journal of Medical Internet Research
were searched on July 14, 2020. The first 100 Google search
hits were also systematically searched by 2 reviewers (LR and
EBH) using key words across the 4 facets (eg, young people,
social connect*, anxiety and depression, and digital) asafurther
check (Multimedia Appendix 2). Theincluded papers’ reference
listswere also reviewed and added to the search if appropriate.

Selecting the Evidence

Titlesand abstracts were independently screened by 1 reviewer
(LR) and excluded if they did not match the selection criteria

https://www.jmir.org/2021/12/e26584

(Table 1). Studies that met the inclusion criteria were retrieved
in full by the primary reviewer (LR) and reassessed against the
selection criteria in detail. A second reviewer (EBH)
independently screened arandom 9.99% (388/3882) of thetitles,
abstracts, and full-text manuscriptsto ensurereliability in study
selection. A predefined interreliability agreement (=0.70) was
agreed upon and calculated. Another random 9.99% (388/3882)
would have been screened until agreement was achieved.
Disagreements were resolved with athird reviewer (LD).

Extracting and Charting the Evidence

The data-charting process documented indicators of QSC,
prevention and treatment categorization, digital intervention
mechanismsthat facilitate QSC, and participant characteristics.
An initid 20% (8/42) of the studies were extracted
independently by 2 reviewers (LR and EBH) and reviewed to
ensure accuracy before 1 reviewer (LR) continued with the
remaining extraction. All included studies were also appraised
using the Hawker checklist [60], which isdesigned specifically
for cross-compari son across heterogeneous designs (quantitative,
qualitative, and mixed methods). A total of 9 domains were
appraised: (1) abstract and title, (2) introduction and aims, (3)
methods and data, (4) sampling, (5) dataanalysis, (6) ethicsand
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bias, (7) results, (8) transferability and generalizability, and (9)
implications and usefulness. Quality scores were assigned to
each domain, from 1 point (very poor) to 4 points (good),
summed and assigned as high quality (30-36 points), medium
quality (24-29 points), or low quality (9-23 points).

Analysis of the Evidence, Presentation of the Results,
and Summarizing the Evidence

Meta-analyses were performed where appropriate to examine
the effect of D-QSC on outcomes. Overall and specific
categories of depression, anxiety, and well-being outcomeswere
analyzed by calculating the ratio of means within each study.
We substituted median for mean in studies where only the
median was reported. The inverse-variance, random-effects
model of DerSimonian and Laird [61] was used for analysis of
both continuous and categorical variables in Stata software

(version 15; StataCorp) [62]. The 1% statistic was used to estimate
the degree of heterogeneity among studies, where larger values
indicated increasing heterogeneity. The scoping nature of the
review meant that a narrative approach was appropriate. All
indicators of the development and presence of D-QSC were
first collated and synthesized using a deductive approach. The
initial relationship between these indicators and the outcomes
was explored. Potential themes were identified, discussed, and
agreed upon by 3 reviewers (LD, LR, and EL).

To produce a conceptual framework for indicators of D-QSC
there were 4 main stages. At the first stage, all indicators
identified in the literature synthesis or by experts with lived
experience (see the Patient and Public Involvement section)
were added as cardsin Miro (ie, participative visua platform).
Indicators that directly described social connection (eg, social
connectedness) were repeated and those that were not an
attribute of D-QSC were excluded. Second, the remaining
indicators were either grouped with similar indicators or stood
alone. Third, theindicators were then mapped onto apreexisting
framework of the components of social connectednessin mental
disorders (closeness, identity and common bond, valued
relationships, involvement, and cared for and accepted [CIVIC]
framework) [17]. Indicatorsthat did not map onto the preexisting
framework were kept together and merged under a new
component name. This resulted in preliminary components of
D-QSC. Finally, young experts with lived experience critically
reflected on the preliminary framework and answered a series
of questions at a web-based meeting and through email. For
example, “Is any indicator missing?’ and “Do the indicators
link together well or should they be moved?’ This discussion
was unstructured to allow independent and novel thought. As
a result, changes were made to either component or indicator
wording and indicators were added or merged. All team
members and the young experts agreed on the final conceptual
framework for D-QSC.
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Patient and Public I nvolvement

We advertised for young people aged 14-24 years with
experience of depression or anxiety and digital interventions
for mental health to work on a review about social connection
in the digital world through The McPin Foundation newsl etter,
email distribution lists, Twitter, and Instagram. A total of 9
people applied using a simple form, and all joined the Young
Persons Advisory Group (YPAG). They represented different
genders, ethnicities, ages, and UK locations. We held an initial
web-based workshop to help define QSC and D-QSC, inform
search terms, and review the protocol. At this stage, we
approached the Lancet Commission for Global Mental Health
Young Leaders and experts with professional experience (ie,
delivery of digital interventions) to ensure a diverse range of
experiences, cultural contexts (ie, low- and high-resource
settings), and experience of youth interventions for depression
or anxiety. We had separate di scussions with each group on the
web (eg, Zoom). Subsequent changes were made to our
definition of D-QSC, selection criteria, and protocol. On the
basis of definitions of quality [63] and therapeutic alliance [7]
and input from team members (EL, LD, and LR) and experts,
QSC was then operationally defined as theperceived value of
the attributes of an interaction between two or more people.
Key attributes (ie, indicators) of D-QSC that made up the
definition were logged across the 3 expert groups and
amalgamated with the literature indicators as described
previously. Otherswere changed (eg, changed to plain English)
or merged after the YPAG and the Lancet Commission for
Global Mental Health Young L eaders were shown the findings
and conceptualization framework. A YPAG member (EBH)
also screened, extracted, and quality-assessed literature. All
were given appropriate support and paid in line with guidance
[64].

Results

Overview

A total of 5715 records were identified (Figure 1). Of the 5715
articles, 1833 (32.07%) were duplicates and were removed.
Substantial agreements were achieved in the screening of the
random 9.99% (388/3882) abstracts and titlesaswell asfull-text
subsamples (K=0.80 and K=0.70, respectively). Papers were
then excluded if they did not match the selection criteria; of the
3882 publications remaining after duplicates were removed, 42
(1.08%) wereincluded (Figure 1). Of these 42 studies, 28 (67%)
were of high quality, 13 (31%) were of medium quality, and 1
(2%) was of low quality. High-quality studies largely
demonstrated good explanation of aims, methods, and sampling
to enable replicability. Medium-quality studies included most
of the good study criteriabut were lacking in some areas, which
reduced their scores. The low-quality study did not provide
enough detail across most domains (eg, it did not report ethical
considerations, the results were unclear, and the methods were
not replicable).

JMed Internet Res 2021 | vol. 23 | iss. 12 | 26584 | p. 4
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Dewaet a

Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart. QSC: quality socia connection.
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Study and Participant Characteristics

Of the 42 included studies, 25 (60%) were quantitative [18-42],
11 (26%) were qualitative [43-53], and 6 (14%) were mixed
methods studies [54-59] (Table 2; Multimedia Appendix 3
[18-59]). The studiesmainly used uncontrolled or cross-sectional
designs and had questionnaires as their main data collection
method (22/42, 52%). All studies took place in high-income
countries: the United States[23-28,36,38,40,42,44,47,49,50,53],
Australia [22,29-31,43,46,55-58], Ireland [18,45,54], Israel
[19,32,48], Taiwan [20,35], Sweden [21,41], the Netherlands
[33], Turkey [39], Austria [34], Belgium [37], Canada [59],
Cyprus[52], and the United Kingdom [51]. There were 23,319
participantsin total (12,825/23,319, 55%, were women; of the

https://www.jmir.org/2021/12/e26584
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42 studies, 2 (5%) did not report participant gender). Of the 42
studies, 21 (50%) focused on both prevention and treatment
[18,20,21,23-29,36-39,41-44,48,50,57], 12 (29%) focused on
treatment [22,30,31,45,49,51-56,58], and 9 (21%) focused on
prevention [19,32-35,40,46,47,59]. Digital mental health-related
intervention types included mental health social networking
tools, smartphone apps, self-help cognitive behavioral therapy,
telepsychiatry, one-to-one peer mentor support, video gaming,
avatars, and internet use for mental health support. Nonspecific
informal digita interventionsincluded general socia networking
and social media (eg, Facebook, Twitter, Tumblr, Snapchat,
and Reddit) and general internet use and web browsing.
Intervention duration was reported in 48% (20/42) of the studies
and ranged from 8 weeks to 1 year.
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Table 2. Dataextraction and quality assessment of included studies (N=42).
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Author, year, country, quality Study design Setting and participants Digital intervention Outcomes and measures
Alvarez-Jimenez et d [58], 2013, Quantitativeand qual- Setting: early psychosis prevention Peer-to-peer web-based ~ Outcomes:. depression

Australia, high quality

Alvarez-Jimenez et d [30], 2018,
Australia, medium quality

Bailey et al [22], 2020, Australia,
high quality

Bhuvaneswar and Guthell [49],
2008, United States, high quality

Blackwell et al [24], 2012, Unit-
ed States, high quality

Campbell et al [55], 2019, Aus-
tralia, medium quality

Canady [25], 2018, United
States, high quality

Chyzzy et dl [59], 2020, Canada,

high quality

Clarke [45], 2018, Ireland, high
quality

itative, uncontrolled
single-group, observa-
tion, questionnaire,
and semistructured in-
terview

Quantitative, uncon-
trolled single-group,
observation, and
semistructured inter-
view

Quantitative, uncon-
trolled single-group
pre- and posttest, ob-
servation, and
semistructured inter-
view

Qualitative, retrospec-
tive case study, and
observation

Quantitative, random-
ized controlled trial,
and questionnaire

Quadlitativeand quanti-
tative, participatory
action research de-
sign, observation, and
questionnaire

Quantitative, cross-
sectional study, ques-
tionnaire, and inter-
view

Qudlitativeand quanti-
tative, uncontrolled
single-group design,
questionnaire, and
semistructured inter-
view

Qudlitative, retrospec-
tive case study, and
observation

and intervention center; sample: 20
patients (50% female; aged 15-25
years; 45% Anglo-Australian, 25%
Asian, 10% biracial, and 5%
African); presenting condition: first
episode psychosis

Setting: PACEY clinicfor ultrahigh-
risk psychosis; sample: 14 patients
(79% female; aged 15-25 years,
ethnicity unknown; all Australia-
born); presenting condition: ultra-
high risk for psychosis

Setting: tertiary-level mental health
service; sample: 20 patients (55%
female; aged 16-25 years; ethnicity
unknown; country of birth: 75%
Australia, 20% Asia, and 5% United
Kingdom); presenting condition:
suicidal ideation

Setting: psychodynamic psychother-
apy clinic; sample: 1 patient (fe-
male; aged 17 years; ethnicity un-
known); presenting condition: de-
pression

Setting: general; sample: 100 adoles-
cents (62% female; mean age 15.69
years, SD 2.91 years; 57% White,
16% Hispanic, 9% African Ameri-
can, and 18% ethnicity unknown);
presenting condition: cystic fibrosis

Setting: Kids Helpline family dis-
cord service; sample: 105 callersto
helpline (82% female; aged 13-25
years; ethnicity unknown); present-
ing condition: mild to moderate de-
pression or anxiety (not high risk)

Setting: general; sample: 1300 ado-
lescents (gender unknown; aged 14-
22 years; ethnicity unknown); pre-
senting condition: nonein particular

Setting: MPPS' intervention group;
sample: 21 mothers (100% female;
aged 17-24 years, mean age 21.3,
SD 1.8, years; ethnicity unknown;
country of birth: 66.7% Canada),
presenting condition: generally
healthy, 14.3% with prior history of
depression

Setting: clinical; sample: 1 patient

(male; aged 16 years; ethnicity un-
known); presenting condition: As-

perger syndrome with comorbid de-
pression

socia networking, indi-
vidually tailored web-
based psychosocia inter-
ventions, and expert
moderation: HORY-
ZONS

Web-based social net-
working, peer-to-peer
and professional modera-
tion. MOMENTUM

Enhanced web-based so-
cia networking interven-
tion: Affinity

Instant messenger

Web-based social net-
working peer support
program: CFfone.com

Sacial networking site
for peer-to-peer and
counsellor-to-peer group
support

Web-based health infor-
mation and digital health
toolsin general, includ-
ing peer-to-peer health
exchange networks

Individualized peer men-
tor support through tele-
phone call and SM S text
messaging: MPPS inter-
vention

Telepsychiatry

and anxiety reduced;
measures: BPRS?,
CDRS?, and BAI®

Outcomes: depression
reduced and psychologi-
cal well-being improved;
measures. SWLS",
MADRS, and PSSS?

Outcome: depression re-
duced; measure: PHQ-9h

Outcome: psychologica
well-being worsened;
measure: self-report

Outcomes: Depression
and anxiety reduced;

measure: HADS

Outcomes: depression
and anxiety—dataquality
too low to assess; mea-
sures: CES-D’ and RC-

MASK

Outcomes: Depression
and anxiety reduced;
measures: PHQ-9 and
self-report

Outcomes: depression
and anxiety reduced,;
measure: self-report

Outcome: depression
treatment engagement
improved; measure: ob-
servation
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Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Colder Carraset a [28], 2017,
United States, medium quality

Coleet al [36], 2017, United
States, —"

Dhesi [51], 2019, United King-
dom, high quality

Dolev-Cohen and Barak [48],
2013, Israel, high quality

Elliset a [56], 2011, Australia,

Feinstein et a [26], 2012, United
States, high quality

Felnhofer et a [34], 2018, Aus-
tria, —

Frison and Eggermont [37],
2016, Belgium, medium quality

Quantitative, cross-
sectional study, and
questionnaire

Quantitative, uncon-
trolled single-group
design, and question-
naire

Qualitative, cross-sec-
tional, and web-based
semistructured inter-
views

Qualitative, case-con-
trol design, question-
naire, textual analysis,
and observation

Quadlitativeand quanti-
tative, comparative
randomized controlled
trial, and question-
naire

Quantitative, short-
term prospective co-
hort study, and ques-
tionnaire

Quantitative, random-
ized controlled trial,
and questionnaire

Quantitative, uncon-
trolled cross-sectional,
and questionnaire

Setting: 30 US schools; sample:
9733 students (51% female; aged
13-16 years, average age 14.1 years;
82.1% Dutch); presenting condition:
nonein particular

Setting: private university; sample:
231 undergraduate students (72%
female; averageage 19.28, SD 1.15,
years; 67.1% White, 23.4% Asian
American, 10.4% African Ameri-
can, 5.2% Hispanic or Latino, and
0.4% Other); presenting condition:
none in particular

Setting: Kooth digital mental health
careservice; sample: 13 Kooth users
(69% female; aged 14-18 years,
69.2% White British, 15.4% White
and Asian, and 15.4% Other); pre-
senting condition: nonein particular

Setting: general; sample: 150 instant
messaging users (63% female; aged
14-18 years; ethnicity unknown);

presenting condition: distressed vs
nondistressed groups of participants

Setting: university students not re-
ceiving mental health treatment;
sample: 39 students (77% female;
aged 18-25 years, mean age 19.67,
SD 1.66, years; ethnicity unknown);
presenting condition: anxiety or de-
pression but none severe

Setting: undergraduate university
students; sample: 301 students (62%
female; mean age 19.44, SD 2.05,
years; 41% Asian or Pacific Is-
lander, 41% White, 6% L atino, 6%
African American, and 6% Other);
presenting condition: some partici-
pants had raised depression, anxiety,
or socia anxiety at baseline

Setting: public university; sample:
95 students (87% female; mean age
23.34, SD 2.727, years, ethnicity
unknown); presenting condition:
none in particular

Setting: 18 randomly selected high
schoolsin Flanders, Belgium; sam-
ple: 910 students with Facebook
account (52% female; average age
15.44, SD 1.71, years,; ethnicity un-
known; country of birth: 96.1%
Belgium, 1.8% Europe, and 2.1%
non-European country); presenting
condition: nonein particular

Web-based video gaming

Web-based social net-
works in general

Web-based counseling
(text)

Regular use of instant
messaging

Web-based cognitive be-
havior therapy self-help
program (MoodGY M)
compared with web-
based support group
(MoodGarden)

Socia networking in
general

Avatars (virtual entities
controlled by another hu-
man being) and agents
(virtual entities con-
trolled by a computer)

Facebook

Outcomes: depression
and social anxiety re-
duced for social engaged
gamers compared with
problematic, at-risk, or
extensive gamers; mea-
sures. depressive mood
list and SASC-R™

Outcomes: depression
worsened; measures:
DASS?, CTIP, and BDI-
1nd

Outcomes: anxiety re-
duced; measure: thematic
analysis of interviews

Outcome: psychologica
well-being improved;
measure: PANAS

Outcomes: depression
and anxiety reduced;
measures. DASS and

ATQ®

Outcome: depression re-
sulted in poor-quality so-
cial connections, which
in turn worsened depres-
sion and anxiety; mea-

sures; DASS and BFNE!

QOutcome: social interac-
tion anxiety unchanged,
measure: SIASY

Outcome: depression re-
duced; measure: CES-

DCY
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Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Garrido et al [43], 2019, Aus-

tralia, medium quality

Horgan et al [54], 2013, Ireland,

medium quality

Horgan and Sweeney [18], 2010,

Ireland, medium quality

Limet a [57], 2019, Australia,

high quality

Liu and Yu[35], 2013, Taiwan,

medium quality

McCloskey et a [23], 2015,
United States, medium quality

Mikami [38], 2010, United

States, high quality

Ozcan and Buzlu [39], 2007,

Turkey, high quaity

Poppelaars [33], 2018, The
Netherlands, medium quality

Quialitative and focus
groups

Qualitetive and quanti-
tative, pre- and
posttest and qualita-
tive descriptive de-
signs, extraction of
posts from website,
and questionnaire for
CES-D scores

Quantitative, descrip-
tive study, and ques-
tionnaire

Quadlitativeand quanti-
tative, descriptive de-
sign, pre- and posttest
questionnaires, mood
tracker, and
semistructured inter-
view

Quantitative, cross-
sectional study, and
questionnaire

Quantitative, uncon-
trolled single-group
design, and question-
naire

Quantitative, longitu-
dinal, observation,
and questionnaire

Quantitative, uncon-
trolled single-group
design, and question-
naire

Quantitative, random-
ized controlled trial,
and questionnaire

Setting: high schools and universi-
tiesin Western Australia; sample:
23 students (65% female; aged 13-
25 years, ethnicity unknown); pre-
senting condition: DASS score <15
(severely depressed excluded)

Setting: University of Cork; sample:
118 students (36% female; aged 18-
24 years, 98.3% White and 1.7%
Asian or Asian Irish); presenting
condition: depression

Setting: university; sample: 922
students (62% female; aged 18-24
years, ethnicity unknown); present-
ing condition: nonein particular

Setting: local youth health service
(participants with social anxiety
disorder) and Australian university
(participants without social anxiety
disorder); sample: 20 participants
(45% female; aged 18-23 years,
91% White and 9% multiracial or
other); presenting disorder: with or
without social anxiety disorder

Setting: college; sample: 330 Face-
book-using students (63% female;
aged 18-23 years, ethnicity un-
known); presenting condition: none
in particular

Setting: university; sample: 633 un-
dergraduate students with Facebook
page (70% female; aged =18 years,
median age 21 years, 64.8% White);
presenting condition: nonein partic-
ular; participants on average had

mildlevels of depression at baseline

Setting: public middle school; sam-
ple: 92 socia networking site users
(58% female; mean age 20.92, SD
1.11, years; 58% White, 29%
African American, and 13% Other
or Mixed); presenting condition:
nonein particular

Setting: university; sample: 730 un-
dergraduate students who use the
internet (53% female; mean age
20.84, SD 1.95, years; ethnicity un-
known); presenting condition: none
in particular

Setting: university; sample: 146 un-
dergraduate studentswho play video
games (71% female; mean age 20.2,
SD 1.74, years, ethnicity unknown;
nationality: 76% Dutch, 23% Ger-
man, and 1% Other); presenting
condition: nonein particular; some
with higher depressive symptoms at
outset

A total of 6 currently
available smartphone
apps for mental health
(Mood Mission, Music
eScape, Pacifica, Mind-
shift, Headspace, and
What's Up)

Depression support web-
site with peer support fo-
rum

Internet use for mental
health support

+Connect, adigital
smartphone app with
video material

Facebook

Facebook

Web-based social net-
working

Internet use in general

Video gamethat included
cooperation with other
players and with mental
health messaging vs
video game without
mental health messaging

Outcome: helpful and
unhelpful aspects of
smartphone apps for
mental health; measure:
thematic analysis of fo-
Cus group content

Outcome: depression re-
duced; measure: CES-D

Outcome: reasonsfor use
of internet-based mental

health support; measure:
self-devel oped question-
naire

Outcomes: depression
and anxiety reduced;
measures. CES-D and
SIAS

Outcome: psychological
well-being improved;
measure: Ryff scales of
psychologica well-being

Outcome: depression re-
duced; measure: PHQ-9

Outcome: depres-
Sion—~no outcomes re-

ported; measure: CDIW

Outcome: depression re-
duced; measure: BDI

Outcome: psychological
well-being improved,
with larger improvement
for those higher in depres-
sive symptoms; mea-
sures: BDI-II, SAM*, and
International PANAS
short form
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Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Radovic [44], 2017, United
States, United States, high quali-

ty

Radovic [53], 2017, United

States, medium quality

Riceet a [29], 2018, Australia,

medium quality

Rice et al [31], 2020, Australia,

high quality

Santesteban-Echarri et al [46],
2017, Australia, medium quality

Saulsberry et al [40], 2013,
United States, medium quality

Selkie et al [47], 2020, United

States, high quality

Sharabi and Margalit [32], 2011,

Israel, medium quality

Quialitative, random-
ized controlled trial,
semistructured inter-
views, think aloud,
advisory boards, and
focus groups

Quialitative, uncon-
trolled cross-sectiona
study, and semistruc-
tured interview

Quantitative, uncon-
trolled single-group
pilot, structured clini-
cal interview, and
questionnaire

Quantitative, single-
group uncontrolled
pre-post design, and
questionnaire

Qualitative, uncon-
trolled single-group
pilot, semistructured
interview, and focus
group data

Quantitative, random-
ized controlled trial,
and telephone inter-
view

Qualitative, uncon-
trolled single-group
design, and semistruc-
tured interviews

Quantitative, cross-
sectional crossover,
and questionnaire

Setting: academic adolescent
medicineclinic and speciaty psychi-
ary clinic; sample: 23 patients (78%
female; aged 13-20 years, mean age
16, SD 2.3, years); presenting condi-
tion: depression

Setting: academic adolescent
medicineclinic and specialty psychi-
atry clinic; sample: 23 patients (78%
female; aged 13-20 years, mean age
16, SD 2.3, years; 87% White);
presenting condition: depression

Setting: mental health clinic; sam-

ple: 42 patients (50% female; aged
15-25years, mean age 18.5, SD 2.1,
years; ethnicity unknown; country

of birth: 95.2% Australia); present-
ing condition: previous depression

sufferers

Setting: 4 Headspace early interven-
tion centers in northwestern Mel-
bourne; sample: 89 patients (47%
female; aged 14-25 years; ethnicity
unknown); presenting condition:
social anxiety

Setting: mental health clinic; sam-

ple: 42 patients (50% female; aged
15-25years, mean age 18.5, SD 2.1,
years; ethnicity unknown; country

of birth: 95.2% Australia); present-
ing condition: previous depression

sufferers

Setting: 12 primary care sites across
southern and midwestern United
States; sample: 58 patients (57%
female; mean age 17.26, SD 1.85,
years; 61% White, 24% Black, 6%
Asian, 5% Hispanic, and 4% Other);
presenting condition: depression

Setting: pediatric gender clinic;
sample: 25 transgender adolescents
with socia media profile (44%
trans-feminine; aged 15-18 years,
mean age 16 years; 80% White non-
Hispanic, 4% African American, 8%
American Indian, and 8% Asian);
presenting condition: nonein partic-
ular

Setting: middleto high socioeconom-
ic families vs those who failed in
school (mostly from low socioeco-
nomic families); sample: 716 stu-
dents (48% female; aged 16-18
years; ethnicity unknown); present-
ing condition: with or without
learning disabilities

Social mediawebsite for
depressed adolescents

Social media

Novel, moderated web-
based socid therapy inter-
vention: Rebound

Social networking plat-
form for socially anxious
young people (En-
tourage): awall function
allows posting and com-
menting publicly

Novel, moderated web-
based socid therapy inter-
vention: Rebound

Primary care provider
motivational inter-
view+CATCH-IT inter-
net program vs primary
care provider brief ad-
vicetCATCH-IT internet
program

Socia media platforms,
including YouTube, Insta-
gram, Facebook, Twitter,
and Tumblr

Internet communication

Outcome: adolescent-in-
formed design of social
mediawebsitefor depres-
sion; measure: thematic
analysis from semistruc-
tured interviews

Outcomes: depressive
symptoms either made
participants reach for so-
cial mediaasadistrac-
tion or avoid it to avoid
bringing down others.
Psychologica well-being
improved; measure: the-
matic analysis from
semistructured interviews

Outcomes: depression
reduced and anxiety un-
changed; measures:
MADRS and DASS

Outcomes: depression
and socia anxiety re-
duced and psychologica
well-being improved;
measures. PHQ-9,
MDRS-22, L SAS?,
BFNE, SIAS, and

SWEMWBS®

Outcome: efficacy and
usability evaluation of
web-based socia therapy
intervention; measure:
thematic analysis from
semistructured interviews

Outcome: depression re-
duced; measures. CES-

D-10, DSM-IV-TR®,
and PHQ-A%

Outcomes: positive and
negative outcomes of us-
ing social mediafor
mental health support;
measure; —

Outcomes: psychological
well-being negatively
correlated with loneli-
ness. Loneliness reduced
by internet communica
tion with people known
offline; measure: Hebrew
adaptation of Mood Scale
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Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Sharabi and Margalit[19], 2011,

Israel, medium quality

Siriarayaet al [52], 2011,
Cyprus, medium quality

Stockdaleand Coyne[27], 2020,

United States, high quality

van Rensburg et al [50], 2015,

United States, high quality

van Zalk et al [41], 2011, Swe-

den, high quality

Van Zalk and Tillfors[21], 2017,

Sweden, high quality

Wright et al [42], 2013, United

States, medium quality

Quantitative and
cross-sectional case-
control

Qualitative, cross-sec-
tiona study, and con-
tent analysis

Quantitative, longitu-
dinal, and question-
naire

Qualitative, uncon-
trolled single-group
design, and semistruc-
tured interviews

Quantitative, uncon-
trolled single-arm lon-
gitudinal study, and
questionnaire

Quantitative, longitu-
dinal study, and ques-
tionnaire

Quantitative, cross-
sectional observation-
al study, and question-
naire

Setting: 3 high schoolsin urban Is-
rael; sample: 887 students grades
10-12 (50% female; aged 16-18
years, ethnicity unknown); present-
ing condition: with (n=213) or
without (n=674) learning disabilities

Setting: general; sample: 400 mes-
sages from teenagers using web-
based discussion forum (gender un-
known; age range unknown; ethnic-
ity unknown); presenting condition:
nonein particular

Setting: longitudinal study of in-
trafamily life participants; sample:
385 participants who use smart-
phones (53% female; aged 17-19
years; 70% European-American,
10% African American, 12% Multi-
ethnic, 5% Asian American, and 2%
Other); presenting condition: none
in particular

Setting: Yale Psychiatric Hospital
Intensive Outpatient Program; sam-
ple: 20 patients (75% female; aged
14-19 years; 80% White, 15% His-
panic, and 5% Mixed); presenting
condition: combination of ADHD®,
mood disorder NOS®, MDD,
anxiety, PTSD™, psychosis, and
obp?

Setting: university in Utrecht; sam-
ple: 197 psychology freshmen (78%
female; mean age 18.9, SD 1.6,
years; ethnicity unknown; 92%
Dutch origin); presenting condition:
none in particular

Setting: Swedish school; sample:
526 students from grades 7-9 (68%
female; aged 13-15 years, ethnicity
unknown; 12.1% first-generation
immigrants); presenting condition:
none in particular

Setting: undergraduate university;
sample: 361 students who use
Facebook (53% female; mean age
20.26, SD 2.72, years; 77% White,
8.6% Native American, 4.4% Lati-
no, 3.6% Asian American, 3.3%
African American, and 3.3% Othe);
presenting condition: nonein partic-
ular

Internet communication

Web-based anonymous
discussion forum

Social mediause

Social mediafor patient-
provider interactions

Web-based chatting with
friends through web-
based socia networking
site

Web-based chatting with
friends through web-
based socia networking
site

Facebook use

Outcome: psychological
well-being reduced;
measure: Hebrew adapta-
tion of Affect Scale

Outcome: level of sup-
port provided among
adolescents; measure:
Content analysis of web-
based forum messages

Outcomes: depression
unchanged and anxiety
worsened; measures:

CES-DC and SCAS™

Outcomes: positive (in-
cluding safety) and nega-
tive (including anxiety)
outcomes of patient-
provider interactions
through social media;
measure: thematic analy-
sis of semistructured in-
terviews

Outcome: depression un-
changed; measure: BDI
Dutch short version

Outcome: Reduced de-
pression among those
with higher, but not low-
er, social anxiety; mea
sures: CES-D and SPSQ-
c3

Outcome: depression re-
duced; measure: CES-D
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Author, year, country, quality Study design

Setting and participants

Digital intervention Outcomes and measures

Yeh et al [20], 2008, Taiwan,
medium quality

Quantitative, cross-
sectional, and ques-
tionnaire

ular

Setting: project of mental health
survey; sample: 3477 college stu-
dents (55% femal e; mean age 22.45,
SD 1.56, years, ethnicity unknown);
presenting condition: nonein partic-

Social support on the
web

Outcome: depression
worsened by higher web-
based and lower actual
social support; measure:
Ko Depression Inventory

8BPRS: Brief Psychiatric Rating Scale.

PCDRS: Children’s Depression Rating Scale.

°BAI: Beck Anxiety Inventory.

9PACE: Personal Assessment and Crisis Evaluation.
eSWLS: Satisfaction With Life Scale.

'MADRS: Montgomery—Asberg Depression Rating Scale.
9PSSS: Perceived Social Support Scale.

hPHQ-9: Patient Health Questionnaire Depression Scale.
'HADS: Hospital Anxiety and Depression Scale.

ICES-D: Center for Epidemiologica Studies Depression Scale.
KRCMAS: Revised Children’s Manifest Anxiety Scale.
IMPPS: Mothers Perceptions of Mobile Phone-Based Peer Support.
MSASC-R: Social Anxiety Scale for Children-Revised.
"Not available.

®DASS: Depression Anxiety Stress Scales.

PCTI: Cognitive Triad Inventory.

9BDI-II: Beck Depression Inventory I1.

'PANAS: Positive and Negative Affect Scale.

SATQ: Automatic Thoughts Questionnaire.

'BFNE: Brief Fear of Negative Evaluation.

USIAS: Social Interaction Anxiety Scale.

VCES-DC: Center for Epidemiological Studies Depression Scale for Children.

WCDI: Children’s Depression Inventory.

XSAM: Self-Assessment Manikin.

YMDRS-22: Male Depression Risk Scale.

| SAS: Liebowitz Social Anxiety Scale.

BIYWVEMWBS: Short Warwick—Edinburgh Mental Well-being Scale.

DHSM-IV-TR: Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision.

LPHQ-A: Patient Health Questionnaire-9 modified for Adolescents.
agcas: Spence Children’s Anxiety Scale.

#ADHD: attention-deficit/hyperactivity disorder.

FNOS: not otherwise specified.

M DD: major depressive disorder.

ApTSD: posttraumatic stress disorder.

a0oDD: oppositional defiant disorder.

ajSPSQ-C: Socia Phobia Screening Questionnaire for Children and Adolescents.

IndicatorsThat QSC IsPresent in Digital Interventions

Indicators and measures used to quantitatively assess D-QSC
presence were heterogeneous (Tables 3 and 4). The most
common indicator for D-QSC was social support (14/42, 33%;
Table 3). Among the 31 quantitative studies assessed, there
were 20 different standardized questionnaires used to measure

https://www.jmir.org/2021/12/e26584

QSC (Tables3 and 4), with only 4 (13%) studies using the same
measure (Multidimensional Scale of Perceived Social Support).
Nonstandardized questionnaireswere also used in some studies,
including single questions (eg, “| hope to gain support through
meeting people going through similar experiences, Y/N”). The
remaining indicators of QSC were identified from qualitative
analysis within 17 studies [43-59].
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Table 3. Indicators of the presence of quality social connection within digital interventionsin the included studies (N=42).

Dewaet a

Indicator

Description and measurement
example

Values, n (%)

Improved depression
outcomes, n (%)

Improved anxiety
outcomes, n (%)

Social support?

Social connectedness?

Relatedness

Connecting with similar people

Feeling accepted

Being able to share

Feeling normalized

Feeling close to a peer

Lessaonein one'sfeelings

Sense of belonging

Emotional connection

Empathy

Level of support received from
others. Multidimensional Scale
of Perceived Social Support:
“Thereisaspecia person who
isaround when | am in need”

A sense of feeling connected to
others. Social Connectedness
Scale Revised: “I feel under-
stood by the people | know”

Bonding through shared experi-
ence or understanding. Open-
ended survey questionsto deter-
mine best and worst aspects of
intervention

Communicating with thosewho
have similar experiences and
feelings. Content analysis and
thematic coding of qualitative
questions

Having a sense that people are
okay with, and accepting of,

oneself. Likert-scale response
to statement “| felt that the [fo-
rum] moderators accepted me”

Feeling able to disclose one's
thoughts and feelingsto others.
Friendship Quality Question-
naire: “1 would tell him or her
what upsets me”

Someone making it clear that
what oneisfeeling is normal.
Peer Support Evaluation Inven-
tory subscaleitem: “Helped me
feel that what | was going
through was ‘normal’”

A sense of intimacy or connec-
tion with another person. Peer
Support Evaluation Inventory
subscale item: “| felt close to
my peer”

Knowing that others are experi-
encing similar feelings. Content
analysis and thematic coding of
qualitative interview questions

Feeling that oneis part of a
group. Interpersonal Needs
Questionnaire: “| don't fit in”

A bond created among 2 or
more people by sharing feel-
ings. Text-based ethnographic
study of instant messaging
conversations

Understanding and sharing
feelings of another person.
Networked Minds Measure of
Socia Presence Empathy sub-
scale: “When the other was

happy, | was happy”

14 (33)
[20,23,24,30,35-39,41,42,46,53,56]

10 (24)
[22,27-29,31,43,52,56-58]

5 (12) [33,43,46,55,56]

4(10) [18,25,47,53]

3(7) [29,53,59]

4(10) [21,51,52,54]

3(7) [47,52,59]

2(5) [57,59]

3(7) [25,54,55]

2(5)[22,31]

2 (5) [48,50]

2(5) [27,34]

9 (64)

[2324,30,36,37,3941,4250]

6 (60)
[22,28,29,31,57,58]

1(20) [56]

1(25) [25]

2 (67) [29,59]

2 (50) [21,54]

1(33) [59]

2 (100) [57,59]

2 (67) [25,54]

2(100) [22,31]

2 (14) [24,56]

5(50)
[28,31,52,57,58]

1(20) [56]

1(25) [25]

1(33) [59]

1(25) [52]

2 (67) [52,59]

2 (100) [57,59]

1(33) [25]

1(50) [31]
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Dewaet a

Indicator

Description and measurement
example

Values, n (%)

Improved depression
outcomes, n (%)

Improved anxiety
outcomes, n (%)

Feeling you are not a burden

Sense that oneis not bothering

2(5)[22,31]

2(100) [22,31]

1(50) [31]

or troubling others. Interperson-
a Needs Questionnaire low
score for items such as “ These
days | think | make things
worsefor the peoplein my life”

Trust and understanding estab-
lished between the provider and
patient. Provider-reported from
ethnography

Rapport

Feeling validated Having acceptance or approval
from others of one's thoughts
and feelings. Content analysis
and thematic coding of qualita-
tive questions, categorized as
Appraisal support

Shared understanding Another person knowing how
oneisfeeling through their own
similar experience. Content
analysisand thematic coding of

forum posts

Trust Ability to rely on someone.
Peer Support Evaluation Inven-
tory: “My peer was trustwor-

thy”

1(2) [49]

12 [47]

1254

1) [59]

1(100) [54] —

1(100) [59] 1(100) [59]

Directly encapsul ates the definition of quality social connection.
PNot available.

Table4. Indicators of the absence of quality social connection within digital interventionsin the included studies (N=42).

Indicator Description and measurement example

Values, n (%) Improved depression

outcomes, n (%)

Improved anxiety
outcomes, n (%)

Negative interactions ~ Harm being inflicted through digital interventions,
resulting in negative feelings such as loneliness
or hurt. Social Networking Survey: “How positive

(or negative) are your interactions with people on

6(14) [26,43,47,49,51,53] _c —

FBand MSP?’
Loneliness A senseof isolation asaresult of being disconnect- 7 (17) [19,30-32,40,47,59] 4 (57) [30,31,40,59]  2(29)[31,59] (Re-
ed from other people. University of California, (Reduced loneliness)  duced loneliness)
Los Angeles, Loneliness Scale: “| lack compan-
ionship”
Feeling ignored Not being responded to. Content analysis and 2 (5) [49,5]] — —
thematic coding of semistructured interviews ex-
ploring engagement with therapist through social
networks and its efficacy
8FB: Facebook.
bvs: Myspace.
®Not available.

Associations Between D-QSC and Outcomes

The relationship between D-QSC indicators and outcomes was
mixed. Of the 42 studies, 10 (24%) reported a change in
depression symptoms over time after participants experienced
a D-QSC, and a pooled analysis demonstrated a significant
weighted mean decrease in depression by 25.6% (—0.256, 95%

Cl -0.352 to —0.160; P<.001), with high heterogeneity (%=

https://www.jmir.org/2021/12/e26584

RenderX

90.8%; Figure 2) [20,23,24,26,30,36,37,39,41,42]. Of the 42
studies, 5 (12%) reported change over timein anxiety symptoms,
therewas also adecrease, but it was smaller (15%; —0.151, 95%
Cl -0.251 to —0.051; P=.003), with high heterogeneity (1°=
83.1%; Figure 3) [29,31,56-58].

Theindicators of D-QSC associated with improved depression
or anxiety symptoms included social  support
[23,24,30,36,37,39,41,42,56], social connectedness
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[22,28,29,31,52,57,58], loneliness (reduced) [30,31,40,54,59],
relatedness [56], sense of belonging [22,31], being ableto share
[21,52,54], less alone in one's feelings [25,54], feeling
normalized [52,59], feeling close to peer [57,59], feeling you
are not a burden [22,31], feeling accepted [29,59], shared
understanding [54], and trust [59] (Table 3). For example,
depression outcomes improved after good social support for
those abused on the web [36] and for adolescents with high
social anxiety [21]. In contrast, negative interactions [20,26],
negative experiences of socia support [49,51,52], and frequent
social mediause [27] were associated with worsened outcomes
(Table 4). For example, young people aged 17-19 years using
social media (eg, Facebook, Instagram, and Twitter) to connect

Dewaet a

with otherswere more likely to have anxiety but not depression
at 3 years follow-up [27]. A similar but older study found a
worsening of depression outcomes with social networking
interactions (ie, Facebook, Myspace, and texting) [26]. This
relationship between negative interactions on social media and
worsened outcomes was evident in both men and women,
particularly in those also receiving low face-to-face social
support [20]. Additiona indicators of D-QSC that did not
explicitly indicate effect on depression or anxiety were feeling
validated [47], rapport [45], empathy [27,34], and emotional
connection [48,50]. The indicators also improved well-being
outcomes (Multimedia Appendix 4 [19,30-33,35,48,49,53]).

Figure 2. Forest plot showing the effect of social connection within digital interventions on depression outcomes. ES: effect size.

%
study ES (95% CI) Weight
Alvarez-Jimenez et al. 2013 —0:— -0.27 (-0.48, -0.07) 7.62
Alvarez-Jimenez et al. 2018 —Oi— -0.29 (-0.53, -0.05) 6.59

I
Bailey et al. 2020 —i—O— -0.21 {-0.39,-0.03) B.01
Ellis, Campbell, Sethi & O'Dea. 2011 + 1: -0.52 (-0.79,-0.25) 5.87
Horgan, McCarthy & Sweeney. 2013 E =i -0.09 (-0.15, -0.04) 10.72
Lim et al. 2019 ‘:' -0.27 (-0.53,-0.01) 6.07
Lim et al. 2019 ?‘: -0.29 (-0.59,0.01) 5.39
Rice et al. 2018 —:0— -0.25 (-0.38, -0.12) 9.7
Rice et al. 2020 —:0— -0.23 (-0.33,-0.14) 9.99
Saulsberry 2012 —— i -0.44 (-0.55,-0.34) 9.74
Saulsberry 2012 —O—i' -0.34 (-0.44,-0.24) 9.84
Van Zalk et al. 2011 i - -0.03 (-0.06, -0.01) 10.99
Overall (l-squared = 80.8%, p = 0.000) <':> -0.26 (-0.35, -0.16) 100.00

l
NOTE: Weights are from random effects analysis E

T T

-.788

https://www.jmir.org/2021/12/e26584

RenderX

JMed Internet Res 2021 | vol. 23 | iss. 12 | e26584 | p. 14
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Dewaet a
Figure 3. Forest plot showing the effect of social connection within digital interventions on anxiety outcomes. ES: effect size.
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Digital Intervention Mechanisms That Facilitate QSC

Digital intervention mechanisms mainly helped facilitate QSC
[18,20,25,30,35,43,44,46,50,51,55,56,58,59] . Forum moderation,
confidentiality, ease of access, and anonymity supported by
digital interventionswere cited as valuable[18,43,50,56,58,59],
facilitated open sharing in digital environments, and could |ower
inhibitions compared with face-to-face engagement [50,51].
Theusua signalsreceived during face-to-faceinteractions, such
as body language or facial expression, were lost during digital
interactions [52] and could impair the quality of interactions
[26].

D-QSC was deemed more valuable when digital interactions
were blended with face-to-face interactions [20,35,43]. For
example, digital interactions were convenient and accessible,
whereas face-to-face meetings hel ped maintain the connection.
Higher levels of web-based social support were associated with
increased symptoms of depression, specifically in both men and
women and those who had little in-person social support [20].
One study found that participants were disconnected from the
real world through high levels of web-based engagement [43].
Indeed, disconnection can have an impact on the interaction
between peers and family and result in increased loneliness
[19,32]. Other studies indicated that participants felt ignored
[51], misunderstood [51], and had hurt feelings [43,49].

Participants al so valued opportunitiesto support others[41,55],
to connect with peers, and compare similar mental health
experiences [25,54]. Some participants considered the
networking component asthe most hel pful aspect of amoderated

https://www.jmir.org/2021/12/e26584

web-based social therapy tool, more helpful than the therapy
itself [46]. Harassment was also identified as occurring
frequently on the web. For example, a study reported this
frequently among transgender adolescents [32].

Individual and Contextual Factors I nfluencing
M echanisms

Demographic and Personality Factors

The effect of D-QSC on depression outcomes differed across
genders and personality variables. Social support from active
Facebook use predicted areduction in depression symptomsin
girls but not in boys [37]. In another study, increased social
support on the web and decreased offline social support was
associated with increased depression symptoms across both
genders[20]. Demographic (eg, personality type) and dynamic
(eg, vulnerability level) characteristics were also reported to
modulate the influence of D-QSC on depression and anxiety
outcomes. Personality differences were only discussed in 5%
(2/42) of the studies [41,48]. Chatting exclusively on the web
predicted significantly improved depression [41] or
psychological well-being [48] outcomes only in participants
with more introverted personality traits.

Anxiety Versus Depression

D-QSC was more important for depression than for anxiety
outcomes. For example, both web-based self-help cognitive
behavioral therapy and peer support effectively reduced anxiety,
but peer support was more effective in improving outcomes of
depression [56]. Moreover, those with higher social anxiety had
lower depression symptomsafter corumination with aweb-based

JMed Internet Res 2021 | vol. 23 | iss. 12 | e26584 | p. 15
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

best friend [21]. In contrast, symptoms of depression predicted
negative social networking interactions, which in turn resulted
in higher symptoms of depression and anxiety [26]. An app
designed to strengthen relationships and increase social
connections for individuals with social anxiety disorder aso
improved symptoms of depression [57]. Thiseffect lasted longer
in participants without existing social anxiety disorder.

Offline-Web-Based Engagement

A cross-sectional study reported improved mood only for
participants chatting with friends on the web who were also
known offline; they were not web-exclusive friends[32]. Social
web-based gamerswho had lower depression and social anxiety
on the web had higher QSC with friends offline [28].

Adapted Conceptual Framework

Stage 1

A total of 55 indicators were found from professionals (19/55,
35%), young people (19/55, 35%), and the literature (17/55,
30%; Multimedia A ppendix 5). Social connectedness and social
support were excluded because they directly described social
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connection and were not attributes of D-QSC (indicators). Of
the 55 indicators, 5 (9%) were direct repeats and 5 (9%) were
deemed not attributes of D-QSC.

Stage 2

The remaining 45 indicators were grouped if conceptually
similar or stood alone. For example, Trust established and Trust,
aswell as Nonjudgmental and Not feeling judged, were grouped,
respectively. After the grouping, 30 indicators remained.

Stage 3

Of the 30 D-QSC indicators, 10 (33%) were initially mapped
directly onto the preexisting CIVIC framework components
(Figure 4). The remaining 67% (20/30) of indicators that did
not map on directly were either merged with indicators that
naturally went together, such as Safety and trust, or remained
standalone indicators. Merged indicators (eg, Safety and trust,
Feeling close to peer, and Laughing and feeling happy) and
standalone indicators (eg, Emotional connection) were then
loosely grouped and given new provisional component names
(eg, Valued interpersonal dynamic) that suited the indicators
collective meaning.

Figure4. Adapted RIVER (rapport, identity and commonality, valued interpersonal dynamic, engagement, and responded to and accepted) conceptual
framework for quality social connection within digital interventions. CIVIC: Closeness, Identity and common bond, Valued relationships, Involvement,

and Cared for and accepted; QSC: quality socia connection.

D Digital Q5C [:] Indicators agreed by both expert [:] Indicators from Indicators from Indicators from experts 1~ ™ Indicators from both
components groups or experts and literature literature alone experts alone that mapped onto CIVIC Vi expert groups or experts
components and literature that mapped
onto CIVIC components
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Stage 4

Young experts reviewed the preliminary framework and
identified 2 extra indicators that were deemed important (ie,
Feeling important and Acceptance of differences) and added to
the framework. Experts also helped to refine the wording or
further merge indicators and components. For example, the
| dentity and common bond component was changed to | dentity
and commonality. There were 28 indicators across 5
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components: rapport, identity and commonality, valued
interpersonal dynamic, engagement, and responded to and
accepted, given the acronym RIVER (Figure 4).

JMed Internet Res 2021 | vol. 23 | iss. 12 | e26584 | p. 16
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Discussion

Principal Findings

To our knowledge, this is the first systematic scoping review
with meta-analysis to examine D-QSC as an active ingredient
for depression and anxiety outcomesin young people. Usually
conflated with quantity of socia connections, QSC has now
been comprehensively examined for itsrelevance to the mental
health outcomes of digital interventions. We coproduced a
conceptual framework of D-QSC for young people experiencing
depression or anxiety that summarizes current understanding
of component attributes or indicators. The RIVER framework
comprisesindicatorsrelevant for establishing and ng the
presence of D-QSC. This can be characterized across 5
components. These components are interconnected and may
not be exhaustive, but they provide a foundation for further
work in thisfield to establish appropriate metrics for D-QSC.

D-QSC seemsto hel p improve depression outcomes across most
digital interventions. However, there is weaker evidence that
D-QSC improvesanxiety and well-being. Therewasalso limited
evidence of gaming, which was surprising considering that the
participative nature with other usersis at its core. D-QSC also
worsened depression and anxiety outcomes in some instances,
but thiswas often aresult of negative interactionsthrough social
networking sites, which could be construed as a poor D-QSC.
Few studies examined individua factors, contextual factors, or
digital mechanisms that may modulate the impact of digital
QSC on mental health outcomes. However, in the few studies
that did report on mechanisms, aface-to-face connection before
web-based support was an important consideration for improving
outcomes. Furthermore, the impact of web-based support was
modulated by the strength of offline connections.

Comparison With Prior Work

Reviews assessing the efficacy of digital mental health
interventionsfor young people have found digital interventions
to be as efficacious as, or sometimes more efficacious than,
similar interventions delivered in person [65]. The strongest
review to date that most closely relates to QSC collated
measures of social connectedness to produce a conceptual
framework of social connectednessin mental disorders (CIVIC)
[17]. However, the review positioned social connectedness as
the solution to loneliness and not as an active ingredient for the
prevention and treatment of mental disorders (ie, depression
and anxiety). Our work extended this framework to ensure that
QSC was considered for digital interventions, for young people,
and across different contexts. This process substantially
expanded the elements indicating the devel opment or presence
of D-QSC and required redefining the CIVIC framework
componentsto form the RIVER framework of D-QSC indicators
for young people. Interestingly, the component of the CIVIC
framework found to be most frequently assessed in current QSC
metrics was Identity and common bond; this was the only
component of our adapted framework not selected as a top
priority in the context of digital interventions for anxiety and
depression during review of the framework by 9 young people.
This highlighted the need to develop improved metrics that are
uniformly applied.

https://www.jmir.org/2021/12/e26584
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Strengthsand Limitations

Young people with lived experience were involved at all review
stages, including screening and interpretation. Dual independent
review of the literature with people with direct experience of
thereview area helped usto overcome somelimitationsinherent
inthe current literature to gain better understanding of QSC and
ensure accuracy of the screening. The insight from the young
people during the data synthesis and interpretation stages hel ped
to retain the data integrity. We have subsequently added to the
limited evidence base for the impact of patient and public
involvement throughout al stages of systematic and scoping
reviews. Our adapted RIVER framework provides the
foundation for future work to develop measures that would
enable a developer, evaluator, or practitioner using digital
interventionsfor mental health to assessthe presence and degree
of the QSC established.

The main limitation was that the studies did not control for a
previous established connection offline before the D-QSC. Of
the 42 studies, only 12 (29%) could be included in the
meta-analysis because of a lack of measured effect sizes in
previouswork and heterogeneity across approaches, suggesting
that the results should be interpreted with caution. Because of
the scoping nature of the review, there was also statistical and
methodological variability in the meta-analysis. Only
manuscripts that were in English were included, which enables
cultural bias. However, this was mitigated to an extent by
working with young people and professionals from avariety of
countries and cultural contextsto interpret the findings.

Clinical and Research Implications

QSC should be considered in the devel opment and application
of most digital interventions, particularly for depression.
However, moreresearch is needed to examineitsimpact within
gaming platforms. In general, digital interventions mostly helped
facilitate QSC; therefore, developers should consider factors
such as user preference, anonymity, delivery medium, and
content moderation. Initially, they should consider whether
D-QSC is appropriate, depending on the target audience, and
whether it will be important for engagement, or efficacy, or
both. Further research isrequired to establish which individuals,
conditions, and therapeutic mechanisms respond most strongly
to D-QSC and what format is most appropriate. Clinical trials
of any new digital intervention for mental health should control
for previous face-to-face connections.

Future research should build upon our RIVER framework to
further examine relationships among individual indicators of
QSC, variations across different digital interventions, and the
impact on outcomes across different user groups, particularly
those in low- and middle-income countries. Factors that may
mediate any causative relationships between QSC and mental
health outcomes also deserve further attention. This work will
inform the creation of standardized measures for D-QSC to
evaluate its presence across different social settings. New
measures should be devel oped to assess (1) attributes of adigital
intervention that help or hinder good QSC and (2) the perceived
value of aparticular QSC for an individual and its relationship
to outcomes within digital interventions. This work has value
for development, regulation, and evaluation of digital mental
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health interventions, aswell as delineating helpful and harmful
web-based interactionsfor young people, including social media.
It will be vital to expand digital mental health care provision
during the COVID-19 pandemic.

As the COVID-19 pandemic accelerates the shift to digital
delivery of traditional therapy [13], clinicians should betrained
in how to incorporate techniquesfor devel oping or maintaining
D-QSC. Guidelines should be devel oped to ensure that moving
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communication for web-based therapy to allow body language
to be observed. However, anonymity can be beneficial to some
users when first divulging sensitive mental health information.
Blended care should enable patientsto first meet their therapist
in person, if desired, to facilitate QSC that can be trandlated to
digital follow-ups.

Conclusions
In conclusion, D-QSC is important and an underconsidered

face-to-face therapies to web-based spaces does not affect the
QSC in the practitioner-patient dyad, and they should include
strategies to improve connection on the web. Further clinical
recommendations include a prioritization of video

component supporting engagement and efficacy for young
people with depression and anxiety. In the wake of the
COVID-19 pandemic, our work holdsrel evance as mental health
needs rise and support will increasingly be provided on the web.
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PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

QSC: quality socia connection

RIVER: rapport, identity and commonality, valued interpersonal dynamic, engagement, and responded to and
accepted

YPAG: Young Persons Advisory Group
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