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Abstract

Purpose: To review the evidence about the impact of digital technology on social connectedness among adults with one or
more chronic health conditions.

Methods: PubMed, Embase, Social Sciences, CINAHL, and Compendex were systematically searched for full-text, peer-
reviewed empirical evidence published between 2012 and 2023 and reported using the PRISMA flow diagram. Articles
were critically appraised applying the Joanna Briggs Institute checklists. Specific data were extracted based on the frame-
work for social identity and technology approaches for health outcomes and then analyzed and synthesized.

Results: Thirty-four studies met study criteria. Evidence showed heterogeneity among research methodology, chronic health condi-
tions, digital technology, and health outcomes. Technology use was influenced by factors such as usability, anonymity, availability, and
control. More advanced digital technologies require higher digital literacy and improved accessibility features/modifications. Social sup-
port was the most measured aspect of social connectedness. The emotional and informational forms of social support were most
reported; instrumental support was the least likely to be delivered. Self-efficacy for using technology was considered in seven articles.
Sixteen articles reported health outcomes: 31.2% (n=5) described mental health outcomes only, 18.8% (n=3) reported physical
health outcomes only, 31.2% (n=5) detailed both physical and mental health outcomes, whereas 18.8% (n=3) denoted well-
being or quality-of-life outcomes. Most often, health outcomes were positive, with negative outcomes for selected groups also noted.

Conclusion: Leveraging digital technology to promote social connectedness has the potential to affect positive health out-
comes. Further research is needed to better understand the social integration of technology among populations with differ-
ent contexts and chronic health conditions to enhance and tailor digital interventions.
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Social connectedness is an innate psychological need for
belonging to an individual and/or a group.' Social connect-

edness refers to the perceived quality of a social interaction
rather than the number of social interactions.” Robust evi-
dence has emerged over the last four decades, and espe-
cially during the COVID-19 pandemic, that lack of social
connectedness is associated with a significantly increased
risk of premature mortality independent of age and
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chronic condition.>* Although social connectedness and its
related components (such as social support) have been
studied extensively in in-person human interactions, little is
known about how digital technology is being used to
promote social connectedness and positive health outcomes
for individuals with at least one chronic health condition
among all adults aged >18 years. Systematic reviews have
focused on either teens with chronic health conditions or
older adults in general and how these populations use social
support.*® In the current systematic review, we addressed
this gap by exploring how digital technology has been lever-
aged to promote social connection among individuals living
with chronic health conditions. We evaluated the recent and
limited body of research on digital interventions designed to
support social connectivity among this population. Research
and practice considerations regarding the feasibility of using
digital technology to improve the quality of social interactions
and health outcomes for individuals with chronic conditions
are discussed.

Background

Chronic health conditions may cause debilitating physical
symptoms that limit physical ability to leave one’s home, as
well as distressing psychological and social effects. In 2018,
51.8% of US adults were diagnosed with one chronic health
condition, and 27.2% had two or more chronic health condi-
tions.” Individuals with chronic health conditions are at a
greater risk of social isolation and loneliness due to a compro-
mised sense of self and stigma-related stress.®

Although the significant role of social connectedness on
positive health outcomes in the context of chronic disease
management has been established,g’10 little is known about
how meaningful social connectedness is achieved in a
virtual context for individuals with chronic conditions. Prior
studies have focused on the use of telemedicine to improve
patient access, service delivery, and clinical outcomes within
a variety of sub-specialties and across multiple chronic condi-
tions and age categories.'' In addition, prior research has
examined the effects of digital technology on social isolation
in older adults,'? and social media use for health purposes
by people with chronic conditions."?

In today’s digital age, communication technologies, such
as the internet, can contribute to social connectedness for indi-
viduals. As such, internet communities called social network-
ing sites have emerged, and online social support groups have
rapidly expanded.'® Internet communities show potential for
social connectedness because of certain benefits, such as ano-
nymity, control, visibility, and availability.'>

Generally, these perceived benefits of social networking
offer the comfort, assistance, and assurances of engaging in
social relationships with little personal risk of embarrassing
or compromising situations.'® Additionally, digital technol-
ogy enables asynchronous access to a larger group of indi-
viduals who may share similar life experiences or interests.

For example, an individual with a specific chronic health
condition may find digital based interventions effective
and convenient for identifying others with similar health
issues to share and receive supportive care and connection.'
For this systematic review, digital-based interventions are
designed to either affect health behavior or promote a health
outcome among adults with one or more chronic health condi-
tions through the use of an electronic device (e.g. smart phone)
or system (e.g. social media).'” Other examples of these tech-
nologies included telephones, short messaging services, app
usage and computer platforms (e.g. Facebook, WeChat) and
websites (e.g. Thrive with Me, ONESELF), videoconferen-
cing systems, virtual reality, and robotics (see Appendix A).

Recently, researchers have become increasingly inter-
ested in computer-mediated support resources for indivi-
duals with chronic health conditions, as approximately
70% of US adults search the internet for information
about a health issue.” Thus, the purpose of this systematic
review was to review and synthesize the evidence about
the impact of digital technology on social connectedness
among adults with one or more chronic health conditions.

Guiding frameworks

As we aimed to understand the use and benefit of digital
technology as it relates to social connectedness among
adults with one or more chronic health conditions, we com-
bined and adapted the social identity approach to health
(SIAH)'® with the technology acceptance model (TAM)
to include relevant concepts'® (Figure 1).

According to SIAH, self-identity impacts how we
socially connect to each other. As such, we desire connections
to those whom we can socially integrate for support of shared
knowledge, attitudes, beliefs, and behaviors. Social support, a
critical component of social connectedness, may be frequently
enacted or received and is deemed most valuable because it is
required during need-based situations. When social support is
needed and perceived, one’s self-efficacy increases, such that
there is more self-confidence to engage in purpose-driven
behaviors (e.g. self-management). Perceived social support
also results in an increased intention to help others who
have experienced similar situations (i.e. voluntary reciprocal
helping behaviors).'®

The TAM is an information systems theory that frames
the major predictors of technology acceptance and use.
The type of technology or “delivery mechanism” was
explored alongside social integration based on the hypoth-
esis that seeking technology is (1) a means to social con-
nectedness and (2) involves associated characteristics that
build social connections. The double arrow between deliv-
ery mechanism and social integration was used to suggest
covariance between these actions. Acceptance and ultimate
use of digital technology depends on its perceived ease of
use, its perceived usefulness toward accomplishing a
chosen purpose, one’s attitude or evaluative judgment
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Figure 1. Adapted framework for social identity and technology use approaches to health outcomes.

about technology in general, and subjective or cultural
norms regarding acceptance and use of technology. "

Methods

The research question guiding this systematic review was
“Does digital technology improve social connectedness
among adults with one or more chronic health conditions?”
Inclusion criteria included full-text peer-reviewed articles
of empirical evidence available in English and published
from 2012 to 2023. The years 2012-2023 were chosen to
capture the most recent evidence (over the last 10 years),
and because of the rapidly changing digital landscape.
The research team systematically searched the literature
again prior to submission to capture any recently published
articles, thus the year 2023 was included as an end date.
Exclusion criteria were research articles targeting patient
populations under 18 years and animals. Articles that
focused solely on caregivers’ technology usage without
also including patients with chronic conditions were also
excluded. The systematic review did not require prior
ethics approval, as the sample includes peer-reviewed, pub-
lished research articles.

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist (see Appendix B) and flow
diagram were used to guide the protocol, document the search
process, and report the final articles selected. All items on the
PRISMA checklist were addressed. It is important to note that
a formal protocol of this systematic review was not prepared
for registration, however, the key documents detailing our
protocol have been included as appendices (see Appendices
A and B). Quality assessments of the selected articles were
completed using the Joanna Briggs Institute (JBI) checklists.”

18,19

Search strategy

Using major concepts (i.e. digital technology, social connect-
edness, and chronic health conditions) from the research ques-
tion, a table was created listing medical subject headings (i.e.
MeSH) and title and abstract terms (i.e. TIAB) of each concept
(see Appendix A). A search strategy was created by connect-
ing all terms with Boolean operators. Using this search strat-
egy and adapting based on specific search requirements of
each database, we systematically searched five electronic
databases: PubMed, Embase, Social Sciences, CINAHL,
and Compendex in April 2022 and March 2023. All articles
were downloaded into Excel.

Selection process

Phase I: After duplicate articles were removed, our team of
seven researchers split into three groups, and each group
reviewed one-third of the articles based on title and abstract
only. We met as a team to discuss and decide on any articles
when there was uncertainty if the articles met selection cri-
teria. If there was any doubt or a consensus was unable to be
reached, we kept the article for the next round of review. To
increase rigor and acquaint team members with all articles,
the groups switched articles and once again reviewed based
on title and abstract.

Phase II: New groups of three were formed to read the full
text of their assigned articles and discussed each article based
on the presence of all major components and the inclusion and
exclusion criteria. If a group had a concern, it was discussed
with the entire team for consensus. If undecided, the article
was kept for the next round of review.

Phase I1I: The primary author (PJW) sorted and assigned
articles by research design to the groups. Each group read
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the full text of their assigned articles and assessed methodo-
logical quality using the JBI checklist. JBI offers checklists
based on the type of study (e.g. randomized controlled trial,
cross-sectional, qualitative, etc.).° After group work, we all
discussed results as a team. At this point, all researchers had
read each article at least two times and discussed them in
detail several times.

Phase 1V: Several investigators searched their personal
libraries and the bibliographies of published systematic
reviews for articles that met inclusion/exclusion criteria.
The team also searched for articles using Google Scholar.
Three additional articles were incorporated into the
sample, read by all, and assessed for quality.

Quality assessment

Systematic reviews incorporate a critical appraisal process of
the research evidence. The purpose is to promote the inclusion
of higher quality studies and findings. The JBI, an inter-
national research organization and global leader in evidence-
based healthcare, was chosen because it offers checklists
and rigorous processes for diverse forms of evidence. JBI
recommends that articles for inclusion be appraised by two
people, with a third person to resolve conflict or disputes.?
Our team had two researchers assess each article, with five
additional researchers to discuss concerns or discrepancies.

Data collection and synthesis

Each investigator was given a construct (i.e. social support,
self-efficacy, etc.) from the guiding framework (see
Figure 1) to gather results from all articles within the desig-
nated domain. The research team met several times to syn-
thesize the results and construct the manuscript. The
manuscript was iteratively reviewed and edited.

Results

A systematic search revealed 34 articles that included key
terms and met the inclusion and exclusion criteria
(Figure 2).

Articles included in the final search were compiled into a
summary table for comparison. Information such as research
design, technology, intended purpose, and study outcomes
were included in the final summary table (Table 1).

All articles included in this systematic review met JBI
criteria based on the questions for the specific research
design of each article. Of the 34 studies, there were 17 dif-
ferent chronic health conditions featured, with cancer (n=
8) being the most frequent, followed by type 2 diabetes (n
=3). The other conditions are listed in Table 1 and
include mental health conditions, chronic pain syndromes,
diseases of organs (e.g. chronic kidney disease), and
chronic intellectual and developmental conditions. Along

|. Identification of studies via databases and registers

| Identification of studies via other methods

—_—
e Records identified from
Pubhed (1783), Embase {13} Records removed before Records identified from:
ﬁ Social Sciences {12). CINAHL scresning: Researchers’ Libraries
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g Datsbases (n = 1852) {n =47} Google Scholar (n=33)
- Total = {n = 1832)
J
—
Records reviewsd based on title ReargirSﬁ'ﬁi:ﬁf_?;{'
and abstract —* | Sucial Conn Mising = 606
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Animaks =2
r
= . Repors not refrieved (n = 88) Reports not retrieved
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Figure 2. PRISMA flow diagram.
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with the heterogeneity of chronic health conditions, there
was variability among study designs, with most being
either qualitative (n=13) or randomized controlled trials
(n=12). Sample sizes ranged from 12 to 1065, with the smal-
lest sample sizes among populations with chronic conditions
such as psychosis and intellectual disability and the largest
sample sizes among populations with common chronic physical
health conditions (e.g. diabetes, cancer). Most of the studies (n
=23) included both males and females, whereas eight studies
involved either sex-specific chronic health conditions, such as
breast cancer among women or sex-specific concerns such as
substance abuse among new mothers. A few studies (n=3)
did not report sex as a demographic variable. The overall
mean age of participants in 25 studies reporting this demo-
graphic was 48.3 years. In all studies, digital technologies
were assigned as a component of an intervention and included
hardware (e.g. computers, wearables, telephones) or software
(e.g. Facebook, customized apps) and/or accessibility features
(e.g. Siri).

Self and shared identity

All articles included a digital intervention focused on social
connections among individuals with a similar or shared
identity, thus incorporating peer support. Participants in
qualitative studies also emphasized the need to connect
with others with a shared identity.

“...it provided someone who had experience with depres-
and someone to talk to, other than family and
friends, that can relate ....” (p. 5)%°

sion ...

“ ... the ability to meet someone who knows exactly what
I'm going through ....” (p. 5)*°

In many articles (n = 19), researchers elaborated that parti-
cipants preferred online social support where they were able to
connect with people through shared experiences. Participants
expressed that they could relate to others because they felt
heard, understood, and supported. Shared experiences
included the physical or mental challenges experienced due
to their chronic condition, along with social concerns and frus-
trations about the negative impact of their condition on their
life domains. Sharing these experiences added value and

meaning to virtual spaces and increased participants’ sense
of social connectedness:

“It’s like ... war veterans ... where you have all the gather-
ings of people who have been through wars and they don’t
necessarily know each other personally, but they’ve all got
that common war experience. And they can relate to each
other, and they know what they’ve been through.” (p. 5)*°

“I connected to them a lot more easier than I would with
others ... I felt like I was in a more calm relaxed space con-
necting with them ....” (p. 6)*

Richardson et al. reported that people with low baseline
social support sought other people with similar experiences
and context to receive emotional and informational social
support.?! In a study among people with psychosis,
several participants described “knowing” connections
without a direct social relationship. The participants felt
validated after sharing experiences:

“It helped sort of reinforce that some of my experiences and
feelings are normal ....” (p. 6)*

Social integration

Social integration is the point at which adults with >1
chronic condition incorporate digital technology to socially
connect with others who share similar identities. Thus,
digital technology was used as a strategy by which adults
with one or more chronic health conditions could expand
social connection in a meaningful manner.

Digital technology used for social integration in this
sample of articles included telephones/smartphones, com-
puters, iPads, and videoconferencing technology. Large
social media platforms such as Facebook, Instagram,
YouTube, Skype, and TikTok were used for social net-
working in 15 studies, with Facebook (n=06) being the
most frequently used. Customized digital applications
were featured in eight of the studies. The use of telephones
and smartphones were identified in nine (n=9) studies.
Telephones/cellphones enabled social integration through

Table 2. Number of times social support domains appear in the articles.

Emotional Empathetic listening

Informational Facts, anecdotal evidence, and advice
Instrumental Tangible goods

Appraisal Appraisal and constructive feedback

33, 94.3% 0, 0.0%
34, 97.1% 0, 0.0%
10, 28.6% 2, 6.3%
30, 85.7% 1, 3.1%
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calls, texts, digital applications, and social media (with
internet capability features).

Usability and usefulness

In this systematic review, six studies reported on usability
(or ease of use), six studies reported on the usefulness of
the digital technology, six studies discussed the user’s atti-
tude about the technology, and three studies accounted for
subjective norms. Other features of digital technology that
promoted its uptake included anonymity and unrestricted
time of use.

... appreciate the anonymity of the system ... it’s easier to
be open and honest .... You don’t feel afraid of judgement,
and you don’t have to censor yourself.” (p. 5)*°

“I liked being able to call whenever I needed some help.”
(p. 5%

“Social network sites allow me to interact with others on my
own terms.” (p. 9)42

The rapid and continuous growth of digital technology
requires individuals to have certain skills and competencies
(i.e. digital literacy) to use digital technology and navigate
digital environments.”® Digital literacy requires skills
development, as it is not an innate ability. Barriers to com-
puter use, such as computer anxiety and distress, were asso-
ciated with low digital literacy.*” Low digital literacy was
found among certain population groups, such as those
with intellectual and developmental disabilities.”

Social support

Theoretically, social connectedness draws from social
capital (the network of social relationships). These
resources include perceived social support from different
domains: informational, emotional, appraisal, and instru-
mental.' Social support was the most measured aspect of
social connectedness (Table 2).

Most of the articles (n =25; 71.4%) included three domains
of social support. All four domains of social support were
included in six of the articles (17.1%). Two articles only
included two domains (8.6%): Fujioka et al. (information
and appraisal social support)*? and Baldwin et al. (emotional
and informational social support).** Toija et al.’s study only
included emotional support (3.1%).>* Informational, emo-
tional, and appraisal support were each noted as being pro-
vided in over 93% of the studies. Instrumental support was
the least common type of support offered. However, the com-
ponents of the intervention or participants’ reports of the types
of social support they received were sometimes difficult to
distinguish.*?2¢3%%4

Our definition of instrumental support also included
the receipt of tangible goods or services after research
completion. For example, there were situations where
the participants were allowed to keep the smart watch
or device (i.e. smart speaker) after the study concluded.
A few of the researchers did not indicate whether partici-
pants had access to the digital support intervention (i.e.
tangible goods/services received) after study comple-
tions thus provision of instrumental support could not
be determined. Nearly all studies in which instrumental
support was provided were intervention studies, and the
instrumental support was nearly always in the form of
provided tangible goods (e.g. exercise equipment, perso-
nalized list of community resources) and not active
hands-on assistance with self-management or assistance
with activities of daily living or instrumental activities
of daily living.

Non-interventional designs were used in six studies
(18.8%). The purposes of those studies were to gather infor-
mation from specific users about which online platforms
were accessed for social support and participants’ percep-
tions of the quality and types of social support received.

Perceived positive versus negative support

When digital social support interventions were evaluated by
participants, negative and positive experiences were
reported in seven studies.>>**474992-5% Negative experi-
ences included: (1) exposure to negative attitudes by
other group participants®; (2) concern about how others
would use personal health information shared in online
groups*?; and (3) fear of being stalked, a decrease in
human connections, and interaction with false personas
through social media.>® Participants who used a smart
speaker noted concerns about the lack of health information
and the accuracy of health information.’’ In Valentine
et al.’s study, researchers found that social anxiety, para-
noia, internalized stigma, lack of autonomy, and social
protocol confusion exacerbated psychotic symptoms for
young people with first episode psychosis when chatting
with each other in an online group.*’ In another study
focused on online social support for young people diag-
nosed with cancer, hearing about other group members’
declining health or the death of web-based friends nega-
tively impacted the hope of other users.’? Also, reported
in that same study was the uncertainty regarding the truth-
fulness of health information shared, and the heavy burden
of reliving and recounting painful experiences of other
group users. Regarding participant burden, one participant
stated:

“I was a mentor for a couple people, and I actually had to
pull away because I kept reliving what I went through
every time they were going through their next step, and it
just, kind of pulled on my heartstrings. It would just
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bother me when I heard someone had a worse-case scenario
than I did.” (p. 15)>>

In Tan et al.’s study, contributing factors toward partici-
pants’ negative experiences included: (1) confronting
content; (2) misinformation; (3) preoccupation with symp-
toms; (4) social comparison; and (5) hopelessness about
recovery prospects for individuals diagnosed with obses-
sive compulsive and related disorders.>* Lastly, digital liter-
acy was negatively correlated with distress before and after
online chats during the social support intervention for breast
cancer survivors in an internet-based support group.*’

Self-efficacy

Self-efficacy was described as the perceived confidence
individuals have when performing specific behaviors.
Within the reviewed studies, only a few (n=7) discussed
self-efficacy. Two studies (n=2) measured self-efficacy:
one study (n=1) with no significant changes and one
study (n=1) with a non-significant positive change.’*>*
However, the results of one study indicated that the inter-
vention used was effective in developing self-efficacy.””
Three studies measured empowerment and adherence as
domains of self-efficacy.”> > However, many articles (n
=21) did not mention self-efficacy.

According to Haslam et al., the original authors of the
social identify and health outcomes framework, increased self-
efficacy leads to improved self-management of one’s chronic
health condition and increased desire to help others (ie.
helping behaviors).'® Self-management was included as a
measure in only six studies (n=6). In one article (n=1),
researchers discussed an intervention which included a feedback
component.”’ This component was framed by underpinnings of
the self-determination-theory, which proposes that meeting a
person’s relatedness needs will improve adaptive functioning.”’
Enhancing a person’s adaptive functioning may help build self-
efficacy and, thus, improve self-management. Other ways of
measuring self-management in the articles were through a
social functioning survey, participant interviews, and content
analysis of community discussions.”***** However, most
studies (n =21) did not include a self-management measure.

Helping behaviors were not identified directly in any
article; however, helping behaviors were discussed in
the articles as applicable to participants after social inte-
gration had occurred. For example, des Bordes et al.
recognized that providing informational and emotional
support was as important as receiving those types of
social support.*® As people become more confident
with their identities and knowledge, they were willing
to share their knowledge and experiences with other
people with similar experiences.

“[ feel valued sharing my resources with others.” (p. 9)*?

‘T wanted to support them ..
experience ....” (p. 6)*°

.. Actually gave them my

“I focus on sharing what knowledge or information I have ...,
this mitigates the constant feeling of failure that comes along
with ill health and the inability to be more active.” (p. 9)*

Health outcomes

Out of the 34 studies included in this systematic review,
52.9% (n=18) did not have a health outcome measure,
whereas 47.1% (n=16) did have a health outcome
measure. In terms of the type of health outcomes, 18.8%
(n=3) were physical health outcomes only, 31.3% (n=5)
were mental health outcomes only, 18.8% (n=3) were
well-being or quality of life, and 31.3% (n=35) were both
physical and mental health outcomes. Regarding physical
outcomes, Fujioka et al. measured carbon monoxide exhal-
ation levels,”” Owen et al. measured fatigue,"’ and
Richardson et al. measured walking distance.?' Regarding
mental health outcomes, 80% (n=4) measured anxiety
levels as one of the dependent variables and 40% (n=2)
measured levels of depressive symptoms. Regarding well-
being and/or quality of life, Han et al. measured functional
well-being,*! Heisler et al. measured heart failure quality of
life,’® and Toija et al. measured quality of life.*> Among
studies that included both physical and mental health
outcome measures, 60% (n=3) had depressive symptom
measures and another 60% (n =3) included quality of life
measures.

The social connectedness components of the digital
interventions and the resultant impact on health outcomes
varied. Most researchers who measured health outcomes
reported positive results (56.3%, n=9) (e.g. decreased
depressive symptoms, improved glycemic control).
However, 18.8% (n=3) reported negative results (e.g.
increased anxiety, confusion due to misinformation), with
12.5% (n=2) finding results that trended toward positive
results but didn’t reach statistical significance, and
another 12.5% (n =2) who found no statistically significant
results. The variable that was most measured and had posi-
tive outcomes within these studies was depressive symp-
toms at 55.5% (n=5). Other outcomes included:
reductions in anxiety levels, other psychiatric symptoms,
diabetes symptoms, and carbon monoxide exhalation
levels, and improvements in functional well-being, physical

health, quality of life, well-being, and psychological
health, 21:22:29.34.38.39.41.45

Discussion

The purpose of this systematic review was to evaluate the
use of digital technology to influence social connected-
ness among adults with one or more chronic health
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conditions. A growing body of evidence demonstrates
the criticality of social connectedness on health out-
comes.'®>%5% Physical distancing imposed by the
COVID-19 pandemic negatively impacted in-person
social connectedness creating an exponential surge in
digitalization. This study builds on prior research on
social connectedness, digital technology usage and
innovation by examining the intersectionality of digital
technology to social connectedness (e.g. social support)
and its impact on reported health outcomes for indivi-
duals with chronic health conditions within a virtual
context. This area has been majorly underexplored in
prior literature.

Most participants reported ease of use and increased sat-
isfaction with digital technology because it eliminated geo-
graphic barriers, especially for individuals with mobility
impairment, and times constraints for social connectedness.
Anonymity features commonly found in digital applications
and websites were perceived as providing safety from inva-
sion of privacy, thereby increasing acceptance. The use of
passwords on social networks increased the level of security
and privacy, allowing for increased comfort in sharing per-
sonal thoughts and information. In addition, budding
research shows a favorable projection for cost effectiveness
and scalability of clinical interventions, although further
research using standardized evaluative approaches is
needed to determine cost-effectiveness, costs, and health
outcomes.®”

Negative aspects of digital technology use were the
access to technology due to costs, internet availability,
and/or physical limitations which impacted the accessibility
of digital social support for some populations. Whereas
social networks and video conferencing became a norm,
individuals with low digital literacy were challenged and
experienced greater social isolation and loneliness.®' Low
digital literacy is a consequence of social and economic
inequalities that result in a limited ability or inability to
effectively use and access digital technologies.®® Thus, it
remains critical to address the role of digital literacy and
evaluate the potential efficacy of digital technology to
impact social connectedness, including both positive and
negative attributes and outcomes. However, overall, the
attitude toward the use of digital technology was positive.

Our findings were consistent with the “helper effect,” a
principle that states people use the wisdom gained through
living with a problem to help others with the same or similar
problem, and in return their own recovery is strengthened.
Selected articles that addressed the helper effect found
increased social connectedness, a commitment to personal
contribution, life satisfaction, improved wellbeing, and a
higher life meaning when helping others.

Social support is often conceptually linked to social
connectedness. Emotional, informational, and appraisal
support were commonly provided through digital tech-
nology whereas instrumental support was apparent. The

limited delivery of instrumental support through digital
technology is not surprising because the digital platforms
were primarily information and communication tech-
nologies (mobile phones, smartphones, computers,
laptops, and iPads). Further, while we included the
receipt of goods or services in the domain of digital
support, instrumental support is more commonly asso-
ciated with assisting someone to perform activities of
daily living, which would be more challenging to
provide with information and communication types of
technology. However, apps such as medication remin-
ders, physical activity tracking, or symptom monitoring
are commonly used with information and communication
digital technology platforms and would be considered
instrumental support.°* While research on those types
of apps, which could be considered instrumental
support, is fairly common,®®" studies that included
digital self-management interventions were rarely identi-
fied in our search. Unexpectantly, and although included
in the search strategy (see Appendix A), the research
identified in this systematic review did not generate
studies involving robotic platforms, which have the
potential to promote social connectedness and to
provide instrumental support for activities of daily
living.®* Based on the findings, one could argue that
instrumental social support is not as highly emphasized
as the informational, emotional, and appraisal domains.
Further, instrumental support may not be captured by
authors in key words for studies that involve social con-
nectedness or social support.

Findings from studies in this review indicated positive
aspects of each domain of social support, but a few of the
studies, particularly those that sought qualitative feedback
from participants, noted potential or actual negative
aspects of digital social support. Mistrust and fear were
especially noted when the study participants had stigmatiz-
ing health conditions (e.g. behavioral health conditions,
substance use disorders) or were highly vulnerable (e.g.
intellectual and developmental disabilities) populations.
Mistrust issues were reported about whether information
received was accurate, including the possibility of others
in the group claiming to have expertise or credentials
(e.g. being a physician) that they did not possess. Fears
involved the potential misuse of shared information or
lack of confidentiality of personal information and vulner-
ability to stalking or exploitation. Similarly, in a study
involving older adults, Cotton et al. noted that older
adults sometimes felt an increased risk when they shared
self-identifying information on social media.®® This
“technophobia” is attributed to the digital divide, as older
adults have been introduced to digital technology later in
life than digital natives.®

Different aspects of technology and the characteristics of
individual participants were also found to impact the useful-
ness of attaining social support using digital platforms.
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Technologic glitches or complexity can reduce efficacy and
engagement to attain social support. Individual participants’
lack of technological literacy may present a barrier for some
participants. Studies where users engaged with the app
through automatic messaging or message algorithms sans
engagement with other participants generally were less suc-
cessful as compared to those where individuals could commu-
nicate directly with each other whether synchronously or
asynchronously.**’® Finally, people need to feel that the
social support intervention is relevant and applicable to their
lived experience to engage in digital social support.****>
The efficacy of peer support for social connection was
mixed. Peer support success may depend on contextual
health factors such as the specific health condition, time
since diagnosis, prognosis, and severity. For example,
peer support was ineffective in Toija et al.’s study due to
the shock and anxiety of a recent diagnosis of breast
cancer.®® In Heisler et al’s program for patients with
heart failure, peer support was ineffective due to the
patients’ poor health and fatigue, reducing their desire to
engage.”® This finding is like that of a meta-analysis of psy-
chosocial support interventions that revealed social support
interventions were less effective when patients had rela-
tively greater disease severity.”' The use of peer leaders
or role models facilitates more meaningful conversations
among participants in online social support groups, as
opposed to blindly entering an online social support
group. All studies recommended further research with a
focus on tailoring to the needs of the specific population.
Depression and quality of life were a few of the most
common variables measured in the examined articles.
Other articles outside of the scope of this review also eval-
uated the associations between social connectedness and
depression and quality of life outcomes and many found
connectedness to be positively related to depression and
quality of life.”*”"7 Although there were three studies that
found negative health outcomes associated with social con-
nectedness in this systematic review,>>*** there is little in
the literature that supports this phenomenon. Findings from
studies outside the scope of this review indicated that social
connectedness had a positive correlation with health out-
comes.”880 However, Yan who conducted a study with
people who were obese, found that it is important for indi-
viduals to receive the right type of social support, or it may
negatively impact their health outcomes (i.e. weight gain).®!

Implications

Chronic health conditions present unique challenges that
can impact the use of digital technology, thus a more
nuanced guiding framework is needed to design new
digital health interventions or tailor existing ones. In add-
ition, a more standardized approach to designing and evalu-
ating the impact of digital health interventions will allow for
more meaningful comparison. Rapid digital expansion not

only introduces new digital devices, but also new terms
such as “digital innovation”'” and “robotics” that should
be more rapidly indexed and incorporated into future sys-
tematic reviews and meta-analyses. Even with current and
established digital technology, some population groups
have limited digital literacy (e.g. cognitive challenges or
acute mental illness), thus there is need for global digital
training with consideration for assistive devices. Lastly,
system-level approaches are needed to help mitigate
social and economic inequalities.

Strengths and limitations

Whereas we designed a comprehensive literature search and
consulted additional sources such as author libraries,
Google, and the references of published systematic reviews,
there still exists the possibility that relevant studies could
have been overlooked. However, the use of these additional
resources helped validate our original search. Another limita-
tion is the exclusion of terms for specific domains of social
support. Additionally, our review team had seven members
which strengthened the rigor when reviewing and discussing
acceptable articles, quality assessment, and data extraction
and analysis, although article quality was appraised under
unblinded conditions. Lastly, based on the nature of this
review and the focus of selected articles on certain chronic dis-
eases, we were unable to determine a discernible collective dif-
ference in acceptability and usability of digital technology
based on certain demographics (e.g. gender, ethnicity, etc.),
although we highlighted significant demographic differences
when reported in individual studies.

Conclusion

Evidence from most of the selected studies supports the
positive impact of social connectedness through digital
technology in providing greater access to social
support for many individuals with chronic health pro-
blems. The studies varied in the types of digital technol-
ogy, research methodology, population, and health
outcomes. Heterogeneity existed within and among
chronic health conditions. Factors that increased accept-
ance and usability by individuals with chronic conditions
were the ease of use and usefulness of digital technology,
the added protection of privacy, and the lack of geo-
graphic and time constraints. However, individuals
who were chronically and severely mentally ill or those
with intellectual developmental disorders were chal-
lenged by more complex digital technology. More
advanced digital technologies require higher levels of
digital literacy and cognitive functioning. Thus, there
is a need for digital training and greater accessibility fea-
tures (e.g. screen readers, assistive software) for indivi-
duals with chronic health conditions that involve
sensory and/or cognitive deficits. Access could be
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improved among those living in areas with inadequate
internet connectivity. While leveraging digital technol-
ogy to promote social connectedness has the potential
to effect positive health outcomes, the unique contexts
chronic conditions require a more nuanced theoretical
approach. Further research is needed to better understand
the social integration of technology among populations
with different contexts and chronic health conditions to
enhance and tailor digital interventions.
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Appendix A. Search strategy for systematic review

((“digital platform” or “digital technology” or “digital inter-
vention” or “web based digital health” or “web based inter-
ventions” [MeSH Major Topic]) OR (“wearables” or
“mobile applications” or “apps” or “internet based” or
“tracker” or “computers” or “social media” or “social
network*””)) OR (“Facebook” or “Twitter” or “Instagram”
or “TikTok” or “email” or “text” or “virtual” or “virtual
reality” or “augmented reality” or “artificial intelligence
AND (meta-analysis [Filter] OR randomized controlled
trial [Filter] OR systematic review [Filter])) AND (social
connectedness” or “social connectivity” or “social connec-
tion” or “disengagement” or “loneliness” or “social cohe-
sion” or “social isolation AND (meta-analysis [Filter] OR
randomized controlled trial [Filter] OR systematic review
[Filter]))) AND ((“chronic condition” or ‘“chronic illness”
or “disease” or ‘“chronic disease” or “health conditions”)
AND (meta-analysis [Filter] OR randomized controlled
trial [Filter] OR systematic review [Filter]))



https://www.healthaffairs.org/do/10.1377/hpb20200622.253235/
https://www.healthaffairs.org/do/10.1377/hpb20200622.253235/
https://www.healthaffairs.org/do/10.1377/hpb20200622.253235/
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Appendix B
PRISMA Checklist

TITLE
Title 1 Identify the report as a systematic review. Title, Title Page (p. 1)
ABSTRACT
Abstract 2 See the PRISMA 2020 for Abstracts checklist. Abstract (p. 2)
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of existing knowledge. Intro & -Background
Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review Into (lines 56-58);
addresses. Methods (lines 87-89)
METHODS
Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies  Methods (lines 89-97)
were grouped for the syntheses.
Information sources 6 Specify all databases, registers, websites, organisations, reference lists and  Lines 113-114
other sources searched or consulted to identify studies. Specify the date
when each source was last searched or consulted.
Search strategy 7 Present the full search strategies for all databases, registers and websites,  Lines 107-112; Figure 2;
including any filters and limits used. Appendix A
Selection process 8 Specify the methods used to decide whether a study met the inclusion Lines 116-137
criteria of the review, including how many reviewers screened each
record and each report retrieved, whether they worked independently,
and if applicable, details of automation tools used in the process.
Data collection 9 Specify the methods used to collect data from reports, including how many  Ines 148-151
process reviewers collected data from each report, whether they worked
independently, any processes for obtaining or confirming data from
study investigators, and if applicable, details of automation tools used in
the process.
Data items 10a List and define all outcomes for which data were sought. Specify whether  Lines 148-150; Figure 1

all results that were compatible with each outcome domain in each study
were sought (e.g. for all measures, time points, analyses), and if not, the
methods used to decide which results to collect.

10b List and define all other variables for which data were sought (e.g. Lines 158-160

participant and intervention characteristics, funding sources). Describe
any assumptions made about any missing or unclear information.

(continued)




Wright et al.

23

Continued.
Study risk of bias 11
assessment
Effect measures 12
Synthesis methods 13a
13b
13c
13d
13e
13f
Reporting bias 14
assessment
Certainty 15

assessment

Specify the methods used to assess risk of bias in the included studies,
including details of the tool(s) used, how many reviewers assessed each
study and whether they worked independently, and if applicable, details
of automation tools used in the process.

Specify for each outcome the effect measure(s) (e.g. risk ratio, mean
difference) used in the synthesis or presentation of results.

Describe the processes used to decide which studies were eligible for each
synthesis (e.g. tabulating the study intervention characteristics and
comparing against the planned groups for each synthesis (item #5)).

Describe any methods required to prepare the data for presentation or
synthesis, such as handling of missing summary statistics, or data
conversions.

Describe any methods used to tabulate or visually display results of
individual studies and syntheses.

Describe any methods used to synthesize results and provide a rationale for
the choice(s). If meta-analysis was performed, describe the model(s),
method(s) to identify the presence and extent of statistical heterogeneity,
and software package(s) used.

Describe any methods used to explore possible causes of heterogeneity
among study results (e.g. subgroup analysis, meta-regression).

Describe any sensitivity analyses conducted to assess robustness of the
synthesized results.

Describe any methods used to assess risk of bias due to missing results in a
synthesis (arising from reporting biases).

Describe any methods used to assess certainty (or confidence) in the body
of evidence for an outcome.

Lines 132-133; 138-146

N/A

Lines 116-127

Lines 148-151; 158-160

Lines 158-160; Table 1

Lines 158-160

Lines 158-160

N/A

Lines 138-146

Lines 98-105
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: PRISMA 2020 Checklist

RESULTS

Study selection

Study characteristics
Risk of bias in studies

Results of individual
studies

Results of syntheses

Reporting biases

Certainty of evidence

DISCUSSION

Discussion

16a

16b

17

18

19

20a

20b

20c

20d

21

22

23a

23b

23c

23d

Describe the results of the search and selection process, from
the number of records identified in the search to the number
of studies included in the review, ideally using a flow
diagram.

Cite studies that might appear to meet the inclusion criteria, but
which were excluded, and explain why they were excluded.

Cite each included study and present its characteristics.
Present assessments of risk of bias for each included study.

For all outcomes, present, for each study: (a) summary statistics
for each group (where appropriate) and (b) an effect estimate
and its precision (e.g. confidence/credible interval), ideally
using structured tables or plots.

For each synthesis, briefly summarize the characteristics and
risk of bias among contributing studies.

Present results of all statistical syntheses conducted. If meta-
analysis was done, present for each the summary estimate
and its precision (e.g. confidence/credible interval) and
measures of statistical heterogeneity. If comparing groups,
describe the direction of the effect.

Present results of all investigations of possible causes of
heterogeneity among study results.

Present results of all sensitivity analyses conducted to assess the
robustness of the synthesized results.

Present assessments of risk of bias due to missing results
(arising from reporting biases) for each synthesis assessed.

Present assessments of certainty (or confidence) in the body of
evidence for each outcome assessed.

Provide a general interpretation of the results in the context of
other evidence.

Discuss any limitations of the evidence included in the review.
Discuss any limitations of the review processes used.

Discuss implications of the results for practice, policy, and future
research.

Figure 2: PRISMA Flow Diagram

Figure 2: PRISMA Flow Diagram

Table 1
Table 1

Lines 166-365; No effect
estimates reported

Table 1

Lines 166-365

Lines 166-365

N/A

N/A

N/A

Lines 372-386; 393-396; 449-
450; 461-463; 498-507

Lines 475-480
Lines 477-480

Throughout discussion; Lines
499-507

(continued)
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Continued.

OTHER INFORMATION

Registration and protocol 24a
24b
24¢

Support 25

Competing interests 26

Availability of data, code 27

and other materials

Provide registration information for the review, including
register name and registration number, or state that the
review was not registered.

Indicate where the review protocol can be accessed, or state that
a protocol was not prepared.

Describe and explain any amendments to information provided
at registration or in the protocol.

Describe sources of financial or non-financial support for the
review, and the role of the funders or sponsors in the review.

Declare any competing interests of review authors.

Report which of the following are publicly available and where
they can be found: template data collection forms; data
extracted from included studies; data used for all analyses;
analytic code; any other materials used in the review.

Methods, Lines 101-102

Methods, Line 101-102

N/A

Funding; Acknowledgements

Conflicting Interests

Table 1; References; Appendix A

From: Page M), McKenzie |E, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BM] 2021;372:n71. doi: 10.1136/bmj.n71
For more information, visit: http://www.prisma-statement.org/
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http://www.prisma-statement.org/
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