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ABSTRACT

Objectives The objective of our systematic review was to
identify the effective interventions to prevent or mitigate
social isolation and/or loneliness in older adults who
experienced a fall.

Design Systematic review.

Data sources MEDLINE, Embase, the Cochrane Central
Register of Controlled Trials and Ageline were searched
(from inception to February 2020).

Methods Studies were eligible if they described any
intervention for social isolation in older adults living in a
community setting who experienced a fall, and reported
outcomes related to social isolation or loneliness.

Two independent reviewers screened citations, abstracted
data and appraised risk of bias using the Cochrane risk of
bias tool. The results were summarised descriptively.
Results After screening 4069 citations and 55 full-text
articles, four studies were included. The four studies
varied in study design, including a randomised controlled
trial, non-randomised controlled trial, an uncontrolled
before-after study and a quasiexperimental study.
Interventions varied widely, and included singing in a
choir, a patient-centred, interprofessional primary care
team-based approach, a multifactorial assessment
targeting fall risk, appropriate medication use, loneliness
and frailty, and a community-based care model that
included comprehensive assessments and multilevel care
coordination. Outcome measures varied and included
scales for loneliness, social isolation, social interaction,
social networks and social satisfaction. Mixed results
were found, with three studies reporting no differences in
social isolation or loneliness after the intervention. Only
the multifactorial assessment intervention demonstrated
a small positive effect on loneliness compared with the
control group after adjustment (B=-0.18, 95% Cl —-0.35to0
-0.02).

Conclusions Few studies examined the interventions

for social isolation or loneliness in older adults who
experienced a fall. More research is warranted in this area.
PROSPERO registration number CRD42020198487.

INTRODUCTION
Worldwide, more than 37 million falls occur

Strengths and limitations of this study

» We conducted a comprehensive search of four da-
tabases, using a search strategy which was peer
reviewed by a second librarian, and supplemented
this by searching grey literature and scanning refer-
ences of included studies and relevant reviews.

» We followed the methodology outlined by the
Cochrane Handbook, with screening, data abstrac-
tion and risk of bias appraisal being conducted in
duplicate by independent reviewers, and our find-
ings were reported using the Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses
2020 checklist.

» We deviated from our protocol slightly due to the
limited data on older adults in a community setting
who had experienced a fall and expanded our inclu-
sion criteria to include studies where some partici-
pants (not all) had a history of falling.

» Our included studies were plagued by risk of bias
across several components, including poor alloca-
tion concealment, lack of random sequence genera-
tion and a lack of blinding of participants, personnel
and outcome assessors.

» A lack of standardisation was observed across the
outcomes assessed in the included studies due to
lack of consensus on measures for social isolation
and loneliness.

fall, with those aged 65 years and older expe-
riencing the greatest number of fatal falls.'
Falls are associated with considerable nega-
tive outcomes on older adults, such as phys-
ical inactivity, anxiety, depressive symptoms
and fear of falling.*”

Social isolation is a serious consequence
among older adults who have experienced a
fall.* Social isolation is a complex phenom-
enon that can be characterised by five key
attributes: decreased number of social
contacts, decreased feeling of belonging,
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reduced quality of the members in one’s network.” Lone-
liness is another consequence that may occur after a fall
and can be defined as ‘the unpleasant experience that
occurs when a person’s network of social relations is defi-
cient in some way, either quantitatively or qualitatively’.’
Some research has focused on the risk of social isolation
and loneliness after experiencing a fall, since people who
have experienced a fall are less likely to continue their
activities of daily living.* For example, one study reported
a statistically significant relationship between feelings of
loneliness and social exclusion after experiencing a fall.*

Although social isolation and loneliness are related, it
is important to note that they are two distinct concepts.”
Social isolation is more objective, as it can be measured by
examining the presence or absence of relationships with
other people, whereas loneliness is a person’s subjective
experience and is more difficult to measure. This distinc-
tion is important, as different interventions might be
required for each of these outcomes after experiencing
a fall.

Social isolation and loneliness among older adults is
associated with many adverse health outcomes, including
cognitive decline, depression, anxiety and dementia.”
Interventions to mitigate social isolation and loneliness
after older adults experience a fall are of paramount
importance. Examples of interventions may include
participating in social activities, outreach calls from
peers or healthcare workers and group exercise. We are
unaware of a previous systematic review that examined
this important issue. As such, the objective of our system-
atic review was to identify the effective interventions to
mitigate social isolation and loneliness in older adults
who lived independently in a community setting with a
history of falling.

METHODS

Protocol

The protocol for this systematic review was developed
in accordance with the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRIS-
MA-P) checklist, with consultation from knowledge users
from the Public Health Agency of Canada who commis-
sioned this work and clinical experts on the team and

was registered on PROSPERO. This systematic review was
conducted according to the methodology outlined in the
Cochrane Handbook,’ and the PRISMA checklist (online
supplemental file 1) was used to guide the reporting of
our results."’

Search strategy and selection criteria
A comprehensive literature search strategy was devel-
oped by an experienced information specialist and peer
reviewed by a second information specialist using the
Peer Review of Electronic Search Strategies checklist.'
MEDLINE, Embase, the Cochrane Central Register
of Controlled Trials and Ageline were searched from
inception until 25 February 2020 (online supplemental
appendix 1). The reference lists of included studies and
relevant reviews were also scanned. A search for grey liter-
ature was conducted using the Canadian Agency for Drugs
and Technologies in Health’s Grey Matters checklist.'?
Our eligibility criteria are summarised in table 1.
Studies were eligible for inclusion if they described any
intervention for social isolation or feelings of loneliness
in older adults (mean age 65 years and older) with any
participant reporting a history of falling (ie, regardless
of the proportion of the sample who fell). The knowl-
edge users from the Public Health Agency of Canada
requested that we focus this systematic review on partic-
ipants who lived independently in a community setting.
Eligible study designs included randomised controlled
trials (RCTs), cohort studies, case—control studies, non-
RCTs, quasiexperimental studies, interrupted time
series or controlled/uncontrolled before-after studies.
Case reports, case series, cross-sectional studies, qualita-
tive studies and reviews were not eligible for inclusion.
Outcomes of interest included any changes in social isola-
tion or loneliness as measured using validated scales, such
as the De Jong Gierveld Loneliness Scale'” and the Bude
and Lantermann Scale for social exclusion,'* or any other
quantitative measure of social isolation or loneliness.
Social isolation was defined as a decrease in the number of
social contacts, decreased feeling of belonging, reduced
or lack of fulfilling relationships, decreased engagement
with others and reduced quality of the members in one’s
network.” Loneliness was defined as ‘the unpleasant
experience that occurs when a person’s network of social

Table 1 Screening eligibility criteria

Population

Older adults (mean age 65 years and older) living independently in a community setting with any participant

reporting a history of falling (ie, regardless of the proportion of the sample who fell)

Intervention

Any intervention for social isolation or loneliness

Comparator Usual care or another intervention for social isolation or loneliness

Outcomes Any quantitative measures of changes in social isolation or loneliness
Examples: the quantity of social interactions, Lubben Social Network Scale for social isolation, De Jong
Gierveld Loneliness Scale, Bude and Lantermann Scale for social exclusion, etc

Study designs Randomised controlled trial (RCT), non-RCT, quasiexperimental, interrupted time series, controlled or
uncontrolled before-after studies, case—control studies, cohort studies

Time No time restrictions
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relations is deficient in some way, either quantitatively or
qualitatively’.’

All citations were screened by independent reviewers
who worked in pairs after the entire team completed a
training exercise on 50 citations and 78% agreement was
achieved. Full-text screening by independent reviewers
who worked in pairs began after a training exercise on
22 articles among the team with an agreement of 75%.
Discrepancies for both levels of screening were resolved
by a third reviewer or through discussion.

Data abstraction and risk of bias appraisal

Data abstraction and risk of bias appraisal were also
conducted independently by reviewers who worked in
pairs after a training pilot exercise reached sufficient
agreement, and discrepancies were resolved by a third
reviewer. The risk of bias appraisal was conducted using
the Cochrane Effective Practice and Organisation of Care
risk of bias tool, as it was expected that a mixture of study
designs would be included."

Synthesis

The findings of this review were summarised descriptively,
reporting study and patient characteristics, quality appraisal
assessment and intervention details. As outlined in our review
protocol, we planned to conduct a meta-analysis if more than
one study evaluated the same intervention, and a network
meta-analysis for connected networks of trials with prespec-
ified intervention nodes if over 10 trials were available and
the number of trials was greater than the number of interven-
tions. However, as these conditions were not met, no statis-
tical analyses were conducted.

Patient and public involvement
A patient partner with previous experience of a fall was identi-
fied and involved in this study from the protocol development

stage. The patient partner provided input on our research
question and outcome measures to ensure that the patient
perspective was incorporated. They also participated in the
screening training exercises for citations and full-text arti-
cles, provided feedback on screening eligibility criteria and
reviewed the manuscript as a coauthor (JB).

RESULTS

Study flow

After screening 4069 citations and 55 full-text articles against
our eligibility criteria, four studies'®" met the eligibility
criteria and were included in this review (figure 1).

Study and patient characteristics

Study and patient characteristics are summarised in
table 2 and detailed characteristics are reported in
online supplemental appendices 2 and 3. The mean age
of participants across included studies was 77.8 years
(range: 76-79.6 years). Three of the included studies
were conducted in North America (75.0%) and one in
Europe (25.0%), and they were conducted in a variety of
settings including the community setting, a combination
of participant homes and community setting, a combina-
tion of primary care and community setting or a combi-
nation of participant homes and primary care. Only one
study provided data on frailty of the included partici-
pants, reporting 20.2% of participants with frailty (online
supplemental appendix 3). The four studies varied in
study design, including an RCT, a non-RCT, an uncon-
trolled before-after study and a quasiexperimental study
in which data from one randomised site were combined
with data from four controlled before-after sites. Two of
the studies had a study duration of 12 months, and the
other two had a duration of 6 months. The sample size

Records identified from:
Databases (n=2820)

l Records excluded:
Not population of interest
Title & abstract records (n=2915)
screened > No intervention of interest
(n=2951) (n=1)
Not relevant study design
(n=12)

Records identified from:
Grey literature (n=198)
Reference scanning (n=1051)

i Records excluded:

Not population of interest
(n=1200)
g No intervention of interest
(n=8)
Not relevant study design

l (n=9)

Records
(n=1249)

Record: ht f
re?r(i):vaf st Records not retrieved

(n=23) (n=0)

Reports sought for retrieval Reports not retrieved
(n=32) »| (n=0)

Records excluded:
Full-text reports No intervention of interest
assessed for eligibility (n=18,
(n=23) Not relevant study design
(n=1)

Records excluded:

Reports assessed for eligibility Not population of interest
(n=32) < (n=29)
Not relevant study design

Studies included in

(n=3)

review (n=4)

Figure 1

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) study flow of included studies (n=4).
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Table 2 Study and patient characteristics

Summary characteristics

Mean age (range)
Mean % of female participants (range)

77.8 (76-79.6)*
71.3 (60.8-91)t
837.3 (21-2325)
52.6 (38.1-67)"

Mean sample size (range)

Mean % of participants living alone
(range)

Mean % of participants with a history
of falling (range)

19.6 (9.3-30.2)*

Individual study details

Cohen et al'® — Chorale intervention

Country of conduct: USA

Study design: non-randomised controlled trial
Study duration: 12 months

Sample size: 166

Intervention setting: community

Scharlach et al'” — ElderHelp Concierge Club (CC)
intervention

Country of conduct: USA

Study design: uncontrolled before-after study

Study duration: 6 months

Sample size: 21

Intervention setting: participant homes and community

Franse et al'® — Urban Health Centres Europe (UHCE)
approach

Country of conduct: UK, Greece, Croatia, the Netherlands,
Spain

Study design: quasiexperimental (one site randomised, four
sites controlled before-after studies)

Study duration: 12 months

Sample size: 2325

Intervention setting: primary care and community settings

Dolovich et al'® — Health Teams Advancing Patient
Experience: Strengthening Quality (Health TAPESTRY)
intervention

Country of conduct: Canada

Study design: randomised controlled trial

Study duration: 6 months

Sample size: 312

Intervention setting: participant homes and primary care

*Only two of four studies reported on these variables.
1TOnly three of four studies reported on this variable.

in the studies ranged from 21 to 2325 and, on average,
71.3% of participants were female.

Risk of bias results

An overall summary of risk of bias across the four studies
can be found in online supplemental appendix 4, and
detailed risk of bias assessments can be found in online
supplemental appendix 5. All studies had low risk of
bias for baseline outcome measurements (100% low, 0%
unclear, 0% high) and other bias (mainly funding bias;
100% low, 0% unclear, 0% high). Two of the studies had
low risk and two had unclear risk of bias for selective
reporting (50% low, 50% unclear, 0% high). One study
had high risk, two studies had unclear risk and one had

low risk of bias for incomplete outcome data (25% low,
50% unclear, 25% high). However, three of four studies
had high risk of bias for blinding of outcome assessment
(25% low, 0% unclear, 75% high), blinding of partici-
pants and personnel (25% low, 0% unclear, 75% high),
random sequence generation (25% low, 0% unclear, 75%
high) and allocation concealment (25% low, 0% unclear,
75% high).

Outcome results

The relevant findings from the four included studies are
summarised in online supplemental appendix 6. Cohen et
al'® conducted a non-RCT in the USA assessing the effects
of singing in a chorale to reduce loneliness compared
with usual care in 166 older adults. The chorale inter-
vention involved attendance at weekly singing rehearsals
and several public performances, while the usual care
group continued their usual activities. Both groups had a
similar baseline history of falling over the past 12 months
(average of 0.40 falls per person in the intervention group
and 0.36 falls per person in the control group). After 12
months of follow-up, they noted a reduction in loneli-
ness (as measured using the University of California, Los
Angeles (UCLA) Loneliness Scale III) in both groups
(chorale: baseline mean 35.1 (SD 8.1) and follow-up mean
34.6 (SD 7.9); usual care: baseline mean 38.3 (SD 10.1)
and follow-up mean 37.0 (SD 10.3)). While the chorale
intervention reported lower loneliness scores than the
usual care group after 12 months of follow-up, no statisti-
cally significant difference was observed (#(1,126)=3.08;
p=0.08).

Scharlach et al'’ conducted an uncontrolled before-
after study in the USA assessing the effectiveness of
their ElderHelp Concierge Club intervention on social
isolation in a sample of 21 participants. The Concierge
Club intervention was a community-based care model
that provided different tiers of services to their members
including information and referrals, transportation or
in-house assessments. The baseline mean number of falls
over the past 6 months was 1.3. They noted that social
isolation, as measured using an unnamed three-item
scale,” did not change significantly after 6 months of
follow-up (baseline mean: 8.7 (SD 3.2) and follow-up
mean: 7.0 (SD 3.8)). Similarly, although all participants
reported having contact with friends/relatives after the
intervention, this was not found to be a significant change
from baseline (baseline: 76% of participants, follow-up:
100% of participants).

Franse et al® conducted a quasiexperimental study
comparing the effectiveness of the Urban Health Centres
Europe (UHCE) approach to usual care on loneliness
in a sample of 1844 older adults across the UK, Greece,
Croatia, the Netherlands and Spain. The UHCE approach
involved a preventative multidimensional health assess-
ment, which informed the coordination of specific care
pathways targeting the individual’s needs (such as fall
risk, appropriate medication use, loneliness and frailty).
The usual care group received their usual care and had
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access to any already existing services. At baseline, 30.2%
of participants reported having experienced a fall in the
past 12 months. Their adjusted analysis found a small
positive effect of the UHCE approach on loneliness, as
measured using the short De Jong Gierveld Loneliness
Scale,21 when compared with usual care (B=-0.18, 95%
CI-0.35t0 -0.02).

Dolovich et al conducted an RCT comparing the
effectiveness of the Health Teams Advancing Patient
Experience: Strengthening Quality (Health TAPESTRY)
intervention to usual care on social isolation in a sample
of 312 older adults in Canada. This intervention involved
the collection of information on patients’” health goals and
needs by trained volunteers, who then summarised these
findings in a report for the interprofessional primary
care team. The primary care team used these reports
to generate and act on plans of care for how the team,
community agencies and volunteers could help address
each patient’s goals. The control group received usual
care. Approximately 9.3% of participants reported expe-
riencing at least one fall. After 6 months of follow-up, they
found no statistically significant difference between the
intervention and control groups in terms of their social
network scores (mean difference 0.038; 95% CI —0.25
to 0.33) and social satisfaction scores (mean difference
0.102; 95% CI -0.35 to 0.55), as measured using the Duke
Social Support Index.*

DISCUSSION

We conducted a comprehensive systematic review of
interventions to mitigate social isolation and loneliness in
older adults living independently in a community setting
who experienced a fall. Very few studies were identified
that fulfilled our eligibility criteria, indicating a dearth
of evidence on this important topic. Only four studies
were included and as each examined the different types
of interventions, this precluded any statistical pooling of
results. Furthermore, studies varied on the proportion
of participants who reported experiencing a fall, and
multiple types of outcomes were assessed for loneliness
and social isolation, making it challenging to provide any
meaningful interpretation of results.

Across the four studies in this systematic review, only the
quasiexperimental study by Franse et al,'® which assessed
the impact of multifactorial health assessments and coor-
dinated care pathways targeting fall risk, medication
use, loneliness and frailty, found a small positive effect
on loneliness (ie, reduction) when comparing those
who received the intervention with the control group.
However, given the paucity of data in older adults with
a history of falling, the most effective intervention for
preventing or reducing social isolation remains unclear.
Only one RCT was identified in this review, highlighting
the need for more robust research in this important area.

We searched for previous reviews that were related and
only one was identified. Gardiner et al conducted an inte-
grative review on interventions for social isolation in older

adults.” While this review was not specific to individuals
who had experienced a fall, it discusses characteristics
of effective social isolation interventions in the broader
older adult population and could be applicable to the
subset of this population that experiences falling. While
the majority of interventions they identified showed at
least a moderate positive effect on social isolation or
loneliness, they noted that the quality of the evidence
was poor, making it difficult to identify a particular inter-
vention as most effective.* This is consistent with our
determination of the need for more robust research on
the effectiveness of social isolation interventions in older
adults with a history of falling. They identified adaptability
to local contexts, community participation in the design
and implementation of the intervention, and productive
engagement (as opposed to passive activities) as common
features among successful interventions.”” Future studies
should consider these factors in the development and
evaluation of interventions for social isolation. Finally,
we focused on the community setting at the request of
the Public Health Agency of Canada who felt that these
results were most relevant to their decision-making needs.

Across our included studies, all four interventions
appeared to be adapted to their local contexts. The UHCE
approach by Franse et al® and the Health TAPESTRY
intervention by Dolovich et al' also involved strong
community participation by tailoring their intervention to
each participant’s healthcare needs; however, it is unclear
whether the subsequent care pathways or plans allowed
for productive engagement. Cohen et al's'® chorale inter-
vention provided productive engagement to participants
but may have benefited from further community partici-
pation in the implementation of the intervention.

There are many strengths to our systematic review. Our
search strategy was peer reviewed by a second librarian
and was comprehensive through the inclusion of four data-
bases, searching grey literature and scanning references of
included studies and relevant reviews. Our methodology
was informed by the Cochrane Handbook,” with screening,
data abstraction and risk of bias appraisal being conducted
in duplicate by independent reviewers, and our findings
were reported using PRISMA 2020." However, there are
some limitations. We deviated from our protocol slightly to
allow for inclusion of studies where only some participants
had a history of falling, given the paucity of data on older
adults in a community setting who had experienced a fall.
We were unable to update our literature search due to a
lack of sufficient funding. Further, studies were plagued by
risk of bias across several components, including the risk
of bias from poor allocation concealment, lack of random
sequence generation and a lack of blinding of participants,
personnel and outcome assessors. A lack of standardisation
was observed across the outcomes assessed in the included
studies, suggesting that future work could focus on devel-
oping consensus on measures for social isolation and lone-
liness that have already been validated to establish a core
outcome data set. Indeed, a study by Cornwell and Waite**
highlights the wide variation in indicators for isolation and

Tricco AC, et al. BMJ Open 2022;12:056540. doi:10.1136/bmjopen-2021-056540

5



loneliness and proposed combining these varying indicators
to develop two parsimonious scales to measure social discon-
nectedness and perceived isolation24; however, these scales
were not used by the included studies here. Furthermore,
additional examination of tailoring interventions to reduce
loneliness and/or social isolation is warranted, as there was a
dearth of included studies to examine this fully in this system-
atic review with two studies each focusing on social isolation
and loneliness separately. Further research is warranted on
this, as social isolation and loneliness are distinct concepts
and different interventions may be required to target each
outcome separately. Finally, we focused our review on the
community setting at the request of the Public Health Agency
of Canada and our results might not be applicable to all older
adults living in other settings.

We recommend updating this systematic review as more
literature becomes available on this topic. Effective inter-
ventions are necessary to support older people who are at
increased risk of social isolation, particularly after experi-
encing a fall. In addition, further work is required to examine
the relationship between social isolation, loneliness and
falling, and whether other variables influence this relation-
ship, as this may warrant different intervention approaches.

In conclusion, we identified four studies examining the
interventions for social isolation among older adults with a
history of falling. The interventions examined varied widely
from singing in a chorale to community-based care coor-
dination, as did the outcome measures used to assess the
effectiveness of the interventions. We identified only one
quasiexperimental study which demonstrated that mult-
factorial health assessments and coordinated care pathways
resulted in a small positive effect on loneliness in this popula-
tion. Future research is warranted in this understudied area.
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