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Abstract

This review aims to identify and evaluate digital interventions for social participation in the growing population of adults
with long-term physical conditions. Articles were sourced from MEDLINE, EMBASE, CINAHL and PsycINFO databases
using subject headings and keywords related to “social participation” and “digital technology”. Studies that adopted digital
technology interventions to improve social participation in adults with long-term physical conditions were included. Data
on study methodology, participant and digital intervention characteristics, and findings related to social participation were
extracted. The search yielded a total of 4646 articles and 14 articles met criteria for final review with five randomized con-
trolled trials, two non-randomized clinical trials and seven one-group pretest—posttest clinical trials. Studies were organized
based on the digital intervention strategy implemented to improve social participation: group support (n=4), individual
skill training or counseling (n=6), education and support (n=3), and mixed intervention (n=1). The group support inter-
ventions developed a social network among participants through videoconference, app, or virtual reality platform. Three
studies reported positive improvements in different aspects of social participation. Individual skill training or counseling
mainly utilized phone calls to help participants cope with activity participation and interpersonal relationship issues. Only
two studies demonstrated benefits for social participation. The education and support intervention, which used messages
and website information to increase participants’ knowledge and provide support, showed positive findings in three studies.
This review suggests digital interventions for improving social participation in adults with long-term physical conditions
are feasible and the effectiveness of different strategies may vary.

Registration: This review was prospectively registered on the International Prospective Register of Systematic Reviews
(PROSPERO) (registry number: CRD42021254105).
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Introduction

Worldwide, long-term physical conditions are the lead-
ing cause of disability and account for a majority of total
deaths, including cardiovascular diseases (32%), cancer
(17%) and respiratory diseases (7%) in 2017 [1]. In the
United States, hypertension and high cholesterol are the
most common long-term physical conditions. It is reported
that 60% of adults have at least one long-term condition
and 42% of adults have multiple long-term conditions [2].
Additionally, people with long-term conditions represent
a growing share of health care spending. In 2016, the
total cost of health care reached $3.3 trillion in the United
States, with 33% spent on direct treatment of long-term
conditions [3, 4]. It is estimated that the cost for long-term
conditions will increase to $4.2 trillion in 2023, with the
growing number of people with long-term physical condi-
tions financially straining the health care system [5].

Long-term physical conditions are associated with a
gradual decrease in physiological functions that lead to
physical impairments and social limitation [6, 7]. Com-
pared to physical impairments, social limitations are less
recognized in hospitals and become more significant when
people with long-term physical conditions return to com-
munities [8, 9]. As one of the most important factors in
social health, social participation has a direct relationship
with physical health, mental well-being, and quality of life
[10-13]. Despite a lack of consensus on the definition of
social participation, it has been widely accepted that social
participation consists of involvement in social activities
and engagement in social relationships with a focus on
interacting with people [10, 14, 15].

Previous studies have shown that people with long-term
physical conditions experience different degrees of social
participation challenges [16, 17]. Moreover, mental health
problems developing after long-term physical conditions
may exacerbate social participation limitations [18, 19].
Interventions for improving social participation are usu-
ally delivered in person and require long-term and ongo-
ing reinforcement [20, 21]. Common barriers of access
to these interventions include living in rural areas with-
out local resources, conditions limiting ability to travel,
transportation difficulties and time constraints [22]. It is
also possible that people who experience stigma related
to their conditions are less likely to engage in face-to-face
interventions [23, 24].

As technologies improve, it becomes possible to con-
nect with people anywhere and anytime. In the United
States, adults with a smartphone rapidly increased from
35% in 2011 to 85% in 2021. Similarly, American adults
using the Internet increased from 52% in 2000 to 93% in
2021 [25]. A majority of smartphone owners (62%) in the
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last year used their phone to search for health-related infor-
mation. Additionally, there is an increasing trend to use
mobile devices to track health [26, 27]. A study reported
that more than half of respondents with chronic diseases
are interested in using digital technology to receive health
care [28]. A growing number of studies support the use of
digital technology to deliver different health care services,
with encouraging results indicating that digital interven-
tions have the potential to improve health outcomes and
be accessible to a broad population [29, 30].

In view of the increasing prevalence of long-term physi-
cal conditions and emerging use of digital interventions for
social participation, there is a need to summarize current
evidence to guide future clinical practice. By systematically
reviewing the literature on the use of digital interventions for
social participation in adults with long-term physical condi-
tions, this review aims to examine quantitative evidence and
summarize characteristics of different intervention strategies
in these populations.

Methods
Data source and search strategy

MEDLINE, EMBASE, CINAHL and PsycINFO were
searched to identify a broad scope of relevant literature
[31-33]. The MEDLINE strategy was first developed using
Medical Subject Headings (MeSH) and keywords related
to “social participation” and “digital technology” and was
adapted to the syntax and subject headings for the other
databases [34]. All search strategies were reviewed by a
librarian with expertise in systematic review searching.
Studies were limited to those published in English between
January 2010 and May 2021 with corresponding search fil-
ters applied for each database (Appendix 1). This review
was guided by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement and the
protocol was prospectively registered on the International
Prospective Register of Systematic Reviews (PROSPERO)
(registry number: CRD42021254105) [35].

Inclusion and exclusion criteria

Selection of studies was based on the following criteria.
Inclusion criteria: 1) Adult participants (> =18 years) with
single or multiple long-term physical conditions based on
International Classification of Diseases (ICD)-10 criteria
[36, 37]; 2) Interventions for improving social participa-
tion delivered via phones, computers, or other digital tech-
nologies; 3) Randomized controlled trials, non-randomized
controlled trials, controlled before-after studies, interrupted



Journal of Medical Systems (2023) 47:26

Page3of 14 26

time series studies or one-group pretest—posttest studies.
Exclusion criteria: 1) Participants with mental illnesses
or intellectual disabilities as primary diagnoses; 2) Digital
technology used to assess participants or collect information
only; 3) Intervention without at least one component specifi-
cally for improving social participation.

Titles and abstracts of the retrieved studies were first
screened. Full texts of any potential eligible studies were
independently assessed by two authors. Discrepancies were
resolved by discussion or involving a third author. Refer-
ence lists of the included studies were reviewed to identify
additional relevant articles.

Quality assessment and data synthesis

The study quality was evaluated using the Levels of Evi-
dence from the Oxford Centre for Evidence-Based Medicine
(OCEBM) [38]. For intervention studies, a randomized con-
trolled trial with narrow confidence interval is rated as “1b”,
a cohort study or a low-quality randomized controlled trial
is rated as “2b”, a case—control study is rated as “3b”, and
a case-series study or a low-quality cohort or case—control
study is rated as “4”.

In this review, each included study reported intervention
outcomes. However, the outcome measures and participant
groups varied greatly thereby not enabling meaningful data
pooling for meta-analysis. Data on study methodology,
participants and interventions characteristics, and findings
related to social participation were extracted. Studies using
similar intervention strategies were grouped together and
presented in tables.

Results

The search yielded a total of 4646 articles. After removing
duplicates, titles and abstracts of 3585 articles were screened
and full texts of 158 articles were reviewed. A total of 14
articles met all criteria and were included. The study flow
diagram documents details of the selection process (Fig. 1).

Study characteristics

Table 1 shows the general characteristic of the included stud-
ies. There are five randomized controlled trials [39—43], two
non-randomized clinical trials [44, 45], and seven one-group
pretest—posttest clinical trials [46-52]. Of the 14 included
studies, four studies focus on stroke [39, 43, 47, 50], two
studies on cancer [42, 52], two studies on human immu-
nodeficiency virus [40, 51], two studies on systemic lupus
erythematosus [48, 49], one study on chronic pain [45], one
study on cardiovascular disease [46], one study on neuro-
muscular disease [44], and one study on spinal cord injury

[41]. Sample sizes vary from 19 [47] to 409 [42] with age
from 18 to 81 years, while intervention durations range from
four weeks [43] to 10 months [41] (Table 2).

Digital interventions for social participation

Regarding OCEBM level of evidence for the included stud-
ies, five studies were rated as “2b” and nine studies were
rated as “4”. Of the 14 included studies, 11 reported rates of
participants that completed the digital intervention, ranging
from 83% [43] to 93% [50].

Three types of intervention strategies were identified to
improve social participation: 1) group support interven-
tion developed a social network among affected people to
increase social interaction and support; 2) education and
support intervention sent participants personalized infor-
mation to increase their knowledge and provide support
for social participation; 3) individual skill training or coun-
seling helped participants cope with activity participation
and interpersonal relationship issues.

Group support intervention

Four studies utilized group support intervention. Martinez
et al. reported significant improvements in “getting along
with people”, “life activities”, “participation in society”,
“social interaction”, and “psychosocial domain” for peo-
ple with neuromuscular diseases after seven group sup-
port sessions using videoconference [44]. Sakakibara et al.
attempted to encourage social connection through a mobile
app, which grouped six to nine people with cardiovascular
diseases into a “Circle-of-Friends” for 10 weeks to interact
with group members and exchange information [46]. Their
results showed significant changes in “social support” and
“social integration”. The remaining two studies focused on
people with aphasia after stroke and each of their group sup-
port interventions was based on a topic such as “living with
aphasia”. One study using videoconference demonstrated
significant improvements in domains of “participation”,
“environment”, “socialization and activities” and “roles
and responsibilities” [47]. However, the other study used a
virtual reality platform and failed to observe any difference
in social participation measures between intervention and

control groups [39].
Education and support intervention

All three studies showed some positive findings after edu-
cation and support intervention. A six-month intervention
through a website significantly improved “social function-
ing” for people with cancer [42]. Daily education and sup-
port text or email messages over four weeks helped stroke
participants achieve their “participation goals” but did not
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Fig.1 Study flow diagram
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improve their “social integration and support” and “usual
activities” [43]. While a three-month education and sup-
port intervention increased “social support” for people with
human immunodeficiency virus [51].

Individual skill training or counseling

Individual skill training or counseling were implemented
in six studies. For people with human immunodeficiency
virus, a significant decrease was shown in “interpersonal
problems” after receiving nine interventional phone calls
[40]. Similarly, Cruice et al. found significant increases in
“social contacts”, “life participation”, and “quality of life”

@ Springer

for people with stroke after 16 intervention sessions using
videoconference [50]. However, four studies reported the
following insignificant or negative findings for individual
skill training and counseling: less effective than face-to-
face interventions to help return to work for people with
chronic pain [45]; not different from standard care to
improve community participation for people with spinal
cord injury [41]; and no significant improvement in inter-
personal issues for people with systemic lupus erythema-
tosus [48, 49].

Only one study adopted a mixed intervention strategy,
which sent cancer participants e-messages with a link
for online learning resources and group discussions [52].
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Table 1 Characteristics of the

. ¢ Characteristic Studies, n References
included studies
Study Design
Randomized controlled trial 5 [39-43]
Non-randomized clinical trial 2 [44, 45]
One-group pretest—posttest clinical trial 7 [46-52]
Long-term Physical Condition
Cancer 2 [42, 52]
Cardiovascular disease 1 [46]
Chronic pain 1 [45]
Human immunodeficiency virus 2 [40, 51]
Neuromuscular disease 1 [44]
Spinal cord injury 1 [41]
Stroke 4 [39, 43, 47, 50]
Systemic lupus erythematosus 2 [48, 49]
Sample Size
0-100 11 [39, 43-52]
101-200 [40, 41]
>200 1 [42]
Sample Average Age
30-60 years 12 [39-42, 44-49, 51, 52]
> 60 years 2 [43, 50]
Intervention Duration
0-8 weeks 2 [43, 50]
9 weeks—16 weeks 9 [40, 44-49, 51, 52]
17 weeks—24 weeks 2 [39, 42]
> 24 weeks 1 [41]

The results showed that “employment concern” signifi-
cantly increased after the three-month intervention despite
improvements in physical health.

Assessment scales for social participation

A total of 22 different assessment scales were used with items
of measuring different aspects of social participation (Appen-
dix 2). A majority of the scales assessed quality of life such
as the Lupus Quality of Life Questionnaire and Stroke and
Aphasia Quality of Life Scale. Only three assessment scales
were used in two studies, and included the Assessment for
Living with Aphasia [47, 50], Health Education Impact Ques-
tionnaire [43, 46] and Social Support Survey [46, 49].

Discussion

Adults with long-term physical conditions commonly expe-
rience social participation challenges. To our knowledge,
this is the first systematic review to examine digital inter-
ventions for social participation in adults with long-term
physical conditions. Results suggest that using digital inter-
ventions for social participation is feasible and that there are
differences in effectiveness among the strategies of group
support, education and support, and individual skill training
or counseling.

In this review, the group support intervention showed
more positive improvements in different aspects of social
participation than the other two intervention strategies. Dur-
ing the group support intervention, participants with long-
term physical conditions shared their experience, developed
trusting relationships, and received support from their peer
group. These strategies potentially increased social interac-
tions and practiced building social relationships. This was
consistent with findings from previous studies outside of the
area of long-term physical conditions. A systematic review
by Tobin et al. reported that group support interventions
benefitted social participation in the adult Autism popula-
tion [53]. Likewise, another review by Webber et al. sum-
marized different approaches to improve social participation
in persons with mental health problems [20]. Their results
showed that group support interventions increased partici-
pants’ social connections and strong evidence was reported
for engagement in community activities. Social interactions
with diverse people not limited to peers may be more similar
to real-world social interactions and thus produce more ben-
efits. Given the lack of studies comparing different sources
of group support in this review, it is unclear whether there is
a difference in effectiveness or results between peer support
and support from a diverse social network. Nevertheless,
previous studies in the elderly and adolescents with chronic
disabilities have shown that social media use is associated
with increased social participation and have demonstrated

@ Springer
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the accessibility of diverse social connections with the use
of digital technology [54, 55]. Further investigation of dif-
ferent social networks’ effects on social participation may
help guide future clinical practice.

Among the three types of digital interventions, the educa-
tion and support intervention is the most flexible for time and
location. Therefore, participants’ motivation for engaging in
this intervention plays a key role in ensuring effectiveness.
All three studies demonstrated that providing personalized
resources and support by identifying participants’ needs and
goals facilitated purposeful and active engagement in the
intervention [42, 43, 51]. The importance of personalized
content was also highlighted in the previous studies adopting
message-based interventions for behavior change [56, 57].
A recent study by Graham et al. further explored different
factors’ influencing adherence to a 3-month online course
for smoking cessation. Their results showed that a dynamic
tailoring method, which continuously sent participants feed-
back about their course usage and promoted different course
functions, was the most powerful factor associated with par-
ticipation in the online intervention [58]. Additional strate-
gies were suggested for digital interventions in a systematic
review by Milward et al., which included sending reminders,
using multiple media medium, and involving peers or thera-
pists [59]. These findings also indicate that the flexibility
and convenience of receiving digital interventions simul-
taneously make it easy to participate as well as drop out
of the intervention. Future research is warranted to address
retention in digital interventions and explore strategies to
keep people engaged in such studies.

Regarding different intervention strategies demonstrated
in this review, three studies implementing group support
interventions and three studies adopting education and sup-
port interventions showed positive improvements in social
participation. However, only two of the six studies using
individual skill training or counseling reported positive
contributions to social participation. There are some pos-
sible reasons for these results. First, five studies used phone
calls to deliver individual skill training or counseling. Com-
pared with other digital technologies such as videoconfer-
encing, phone calls lack access to facial expressions and
body language that potentially affects building therapeutic
rapport and limits the skill training or counseling effects
[60]. Additionally, some therapeutic interventions, such as
return to work training, rely on visual guidance and may
not be best suited for verbal delivery by phone calls [45].
Given that digital technology is a prerequisite for successful
digital intervention and technology related problems com-
monly occur, it is essential to choose a digital technology
with effective content delivery and easy user adoption [47].
It is also recommended to provide technology training and
assistance for participants during the intervention. Finally,
peer mentors led individual skill training or counseling in

three studies that failed to improve social participation [41,
48, 49]. Although the mentors received a short-term training
prior to the intervention in these studies, a lack of system-
atic training and practical experience may reduce the effects
of this intervention and limit the ability to achieve prede-
termined outcome goals [61]. To perform effective peer
mentoring, clear role responsibilities, ongoing professional
trainings and supported environments are recommended to
be addressed in future studies [62, 63].

Cost is one of the major concerns influencing partici-
pants’ choice of an intervention. In 2015, 16.9% of American
adults with multiple long-term conditions delayed or refused
necessary medical care due to cost [64]. This problem is
more significant in developing countries with limited health
care resources [65]. In this review, only two studies reported
the cost of digital interventions. Their results showed that
a 6-month group support intervention cost an average of
$2,000 USD per participant and the significant portion of
cost was training facilitators [39]. Another 12-week study
of individual skill training or counseling spent an average
of $1292 USD per participant, with the major cost being
participant compensation [48]. Their results also reported
a benefit—cost ratio of 18.13 in the long run and suggested
the intervention’s cost-effectiveness. In 2002, Whitten et al.
questioned the cost-effectiveness of digital interventions
due to lack of good evidence [66]. However, growing stud-
ies indicate that digital interventions have the potential to
address the health care burden in a cost-effective way [67,
68]. With its increasing use in different fields such as men-
tal health [69-71] and disease self-management [72-74],
and the rapidly growing demand during the COVID-19
pandemic [75], digital interventions show the potential to
change the landscape of health care through novel interven-
tion delivery and broad access. At the same time, digital
interventions pose new challenges for building and sup-
porting a digital health care system, including establishing
policies to protect personal privacy and technical support to
ensure service quality and data security [76—78].

There are several limitations for this review. First, the
overall quality of included studies is limited with five ran-
domized controlled trials, two non-randomized clinical
trials and seven one-group pretest—posttest clinical trials.
Selection bias also exists in studies by preferably recruiting
participants, who have access to or are familiar with digital
technology, into an experimental group that may overrate
the intervention effects. Future studies are recommended
to follow the guideline to report digital interventions for
health care [79]. Second, the large variety in social partici-
pation measures limits the ability to perform a meta-anal-
ysis. This limitation has been reported in previous reviews
about social participation interventions [20, 80]. Given the
growing importance of social participation as a health out-
come, there is a need for consensus on the assessment of
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social participation. Third, the included studies are limited
to pre-post experimental designs. Thus, digital interventions
reported in descriptive and qualitative studies are excluded
from this review. Fourth, eight different long-term physi-
cal conditions were explored in the included studies. The
effectiveness of intervention strategies may differ based on
physical condition. Future studies may explore the optimal
intervention strategy with matching to specific physical con-
ditions and personal characteristics.

Social participation is an important component of health
and wellness as well as role adjustments for those living
with long-term physical conditions. With the increasing
use of digital interventions to facilitate the management of
long-term physical conditions and improve social participa-
tion, it is important to identify trends in these interventions.
Additionally, the recent COVID-19 pandemic has high-
lighted a growing need to provide interventions in a safe
and effective manner, with increased utilization of digital
interventions. This review demonstrates digital intervention
strategies including group support, education and support,
and individual skill training or counseling. It highlights the
effectiveness of group support for diverse aspects of social
participation, the importance of personalized intervention
contents for education and support, and the necessity of
technology support and peer mentor training for individual
skill training or counseling. Meanwhile, there remains a
need for future studies to assess the cost-effectiveness of
digital interventions, develop practice guidelines for improv-
ing social participation, and build supportive environment
for a sustainable digital health care system.
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