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Feeling lonely and dissatisfied - g
understanding social network functioning
in stroke survivors

Jia En Kam' and Pei Ling Choo'"”

Abstract

Background Post-stroke social networks are associated with functional recovery. However, there is little information
on the social networks of stroke survivors and whether institutionalised and community-dwelling stroke survivors
view their social relationships differently.

Purpose To i) examine social networks of stroke survivors and any influencing sociodemographic factors, as well as
to i) compare differences between institutionalised and community-dwelling stroke survivors.

Methods Stroke survivors were recruited from eight healthcare institutions in Singapore. Stroke Social Network Scale
(SSNS) was administered to assess the social network functioning. Multidimensional State Boredom Scale (MSBS) was
used to evaluate state boredom levels.

Results 160 stroke survivors completed the study. Stroke survivors reported a mean (SD) of 53.7(17.2) on the SSNS
total score. Institutionalised stroke survivors reported significantly lower SSNS scores than community-dwelling stroke
survivors, (U=1856.5, z=-4.234, p <.001). Nearly a third (30.6%, n=49) of the stroke survivors reported feeling lonely.
Only 28.1% (n=45) stroke survivors reported being ‘Very Satisfied' with their overall social network. Compared to
community-dwelling stroke survivors, institutionalised stroke survivors felt more lonely (40.7%) and only 25% were
very satisfied with their social network with all p <.05. A moderate correlation was found between SSNS ‘Satisfaction’
subdomain score and MSBS total score, r=-401, p<.001.

Conclusions Stroke survivors had poor functioning social relationships. This study found that the perceived social
support of institutionalised stroke survivors was poorer than community dwelling stroke survivors. A large proportion
of stroke survivors reported feeling lonely and were not satisfied with their social networks. Identifying those at risk
may be a means to prevent loneliness, increase social network satisfaction to improve well-being and quality of life.
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Introduction
According to the Singapore Stroke Registry 2020 report,
there was an increase in annual stroke cases from 5890
in 2020 to 8846 in 2020 [1]. After a stroke, approximately
90% of stroke survivors suffer from some sort of disabil-
ity [2]. These stroke impairments often impede stroke
survivors’ abilities to return to their baseline activity
levels before the stroke and often experience disrup-
tions in their relationship with their family members [3,
4]. These disruptions caused reduced contact with their
wider networks [5—7]. As stroke survivors undergo many
changes in their lives, shifts in post-stroke psychological
and social functioning was found to be linked to mood
disorders, which were prevalent in one-third of stroke
[8, 9]. Indeed, post-stroke mood disorders were found
to be associated with poor social functioning and qual-
ity of life [10]. Social network is defined as “the structure
of one’s relationships, in terms of both quality and quan-
tity’, where different individuals are connected via differ-
ent types of relationships [11]. Social support is defined
as the downstream of social network, and refers to the
frequency, extent of support provided by individuals
that encompasses one’s social network [11]. Social net-
work functioning may encompass size and composition
of social network (e.g., number of children, close friends,
neighbours), frequency of contact between the differ-
ent groups of people, number of communities that one
is involved in, and proximity (e.g., the location and dis-
tance of one between members of the network) [12, 13].
Social support was found to be one of the factors associ-
ated with reducing mood disorders like depression [14].
Perceived lack of social connection, also known as lone-
liness, occurs when an individual view their social con-
nection with others as poor, social needs are inadequate
and not satisfactory [15, 16]. Higher levels of loneliness
evident in stroke survivors puts them at risk of cognitive
decline, high morbidity and mortality [17-19]. Further-
more, social support and engagement was found to be
associated with rate of post-stroke functional recovery
[20]. Previous research also found that unsatisfactory
social needs had an influence on quality of life [21].
Stroke survivors tend to have reduced participation
in social activities, and it increased the probability for
stroke survivors to be homebound and inactive [22-24].
A decrease in participation was also found to be associ-
ated with depression in the post-stroke chronic phase
[25-27]. The decrease in participation in social activi-
ties was likely attributed to difficulty in maintaining
contact with their peers, some experienced strains with
their family members and therefore resulted in a reduc-
tion social involvement [28]. Withdrawal from social
activities was found to be a predisposing factor of bore-
dom in stroke survivor [29]. Identified factors contribut-
ing to boredom were personal factors (e.g., physical and
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cognitive limitations, personality and emotional state)
and environmental factors (e.g., rehabilitation environ-
ment and social environment).

A previous study also compared the social networks
between healthy individuals and stroke survivors using
the Stroke Social Network Scale (SSNS) and found that
stroke survivors fared significantly much worse than
healthy individuals. Stroke survivors with and without
aphasia scored 18 and 6.1 points lower than healthy indi-
viduals respectively [30]. However, the sample size was
small (n=71). These findings further emphasised that
social support was a key factor in post-stroke prognosis.
All in all, this is an important issue to address as partici-
pation in social activities aids in an improved well-being
and functional recovery [31-35].

Given the increase in annual stroke cases in Singa-
pore and the important role that social network plays
after stroke, there is a paucity in understanding the cur-
rent social network in stroke survivors. Stroke studies
often comprised either institutionalised stroke survivors
or community-dwelling stroke survivors, but no stud-
ies thus far have compared both [36-38]. It is crucial
for future implementations to target on decreasing risk
of losing social network in the vulnerable population.
Therefore, it is of paramount importance to explore the
social network and relationships of both community-
dwelling and institutionalised stroke survivors to fill the
research void, considering the restricted social environ-
ment in institutions. As part of an extensive and larger
study investigating the baseline physical activity, sleep
and social interaction patterns in the stroke population,
the current paper seeks to offer insight into understand-
ing the social networks of the stroke community. The pri-
mary aim of this study was to (i) examine current social
networks of stroke survivors. Following this, secondary
aims were to (ii) compare differences in social networks
between community-dwelling and institutionalised
stroke survivors; (iii) identify any demographic factors
influencing the perception of social support; as well as
to (iv) establish associations between social network and
state boredom. Addressing the research aims will allow a
deeper understanding on the social needs of stroke survi-
vors and guide healthcare institutions and policy makers
to develop targeted strategies in supporting the recovery
of stroke. Understanding any underlying factors contrib-
uting to risk of disconnection with social networks after
stroke may allow healthcare professionals to pay atten-
tion to those at heightened risk of feeling isolated. To the
authors’ knowledge, this was the first study to investigate
the concept of ‘social network’ institutionalised and com-
munity-dwelling stroke survivors.
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Methods

Study design and ethics

The study adopted a multi-centre, cross-sectional design.
This study was approved by the Singapore Institute of
Technology-Institutional Review Board (Approval Refer-
ence: 2021131). All procedures were in accordance with
the latest Declaration of Helsinki. Informed consent was
obtained from the participants prior to their enrolment.
Data collection took place between November 2021 and
April 2023.

Participants

Stroke survivors were recruited from eight healthcare
institutions- Kwong Wai Shiu Hospital (KWSH), Ang Mo
Kio-Thye Hua Kwan Hospital (AMK-THKH), St. Luke’s
Hospital (SLH), United Medicare Centre (UMC), Active
Global Caregivers (AG), Abilities Beyond Limitations
and Expectations (ABLE), Methodist Welfare Services
(MWS) and St Luke’s ElderCare (SLEC). Stroke survi-
vors were purposefully recruited to capture a wide spec-
trum of stroke chronicity and stroke severity. All stroke
survivors provided written consent and were given a full
explanation of the nature and purpose of the study and
reminded that their participation was entirely voluntary.
They were given sufficient opportunities to raise ques-
tions about the study and of what they would be expected
to do. All assessments were conducted in Singapore Insti-
tute of Technology (SIT), public areas, or the clinical sites
that the stroke survivors were with.

Inclusion criteria included people who were (i) aged 21
years old and above; (ii) experienced a confirmed first or
recurrent stroke and ii) are medically stable. Stroke sur-
vivors were excluded if they (i) were medically unstable;
(ii) had conditions that limited limb use prior to stroke;
and (iii) were unable to fully participate in the study (i.e.,
due to conditions like dementia). Stroke survivors who
dropped out were replaced.

Demographics and stroke characteristics

Baseline sociodemographic data was collected from the
stroke survivors, including age, gender and stroke char-
acteristics. Stroke severity was assessed using the Fugl
Meyer Assessment for Upper Extremity (FMA-UE), a
widely used tool to assess the paretic upper limb func-
tion after stroke [39].This tool had been found to have
good intra and inter-rater reliability and was scored
out of 66 points [40]. Stratification was based on cut-
off scores previously defined with 51-66 (mild), 23-50
(moderate), and 0-22 (severe) [41]. Time since stroke
was based on previously defined critical time points
after stroke: 1-7 days (acute), 7 days to 3 months (early
subacute), 3 to 6 months (late subacute), and more than
6 months (chronic) [42]. For the purpose of this study,
statistical tests were done using raw scores of the FMA.
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Participants were also categorised into different groups
of assistance: Independent/Supervision (participants who
were able to ambulate independently or with supervision
but with no physical assistance from any person), Mini-
mal Assistance (Min A) (participants who were able to
ambulate with a bit of physical assistance from one per-
son supporting about a quarter of their body weight),
Moderate Assistance (Mod A) (participants who were
able to ambulate with some physical assistance from
one person supporting about half of their body weight),
Maximal Assistance (Max A) (participants who were able
to ambulate with a lot of physical assistance from one or
more people supporting about three quarters or more of
their body weight), and Non-ambulant (participants who
were not able to ambulate).

Stroke survivors were required to complete ques-
tionnaires pertaining to their sleepiness, sleep quality,
fatigue, state boredom and social interaction during a
session which lasts for approximately one to two hours.
Questionnaires-related data were collected using pen and
paper, in the presence of research team members. Partici-
pants were assessed using the following questionnaires:

Stroke social network scale (SSNS)

Social network was assessed using the Stroke Social Net-
work Scale to assess social network in the stroke popula-
tion to measure self-reported post stroke social network
functioning [30]. The questionnaire was interview-
administered and done using pen-and-paper. The SSNS
was developed to assess social network in the stroke
population across 5 subdomain scores that made up the
component of the SSNS included (1) Size of network,
(2) Composition of network, (3) Frequency of contact,
(4) Proximity, and (5) Satisfaction with network [30].
Stroke survivors were required to answer questions on
the SSNS relating to the past month only and the scores
range from O to 100. Higher scores indicate better and
more social networks. Lower scores reflect lesser social
ties. The SSNS has shown to have good internal accept-
ability, internal consistency, validity and responsiveness
to change [30]. The authors also delved into one’s satis-
faction with the social network, as well as the loneliness
frequency.

Multidimensional state boredom scale (MSBS)

Boredom was assessed using the Multidimensional State
Boredom Scale (MSBS), a 29-item scale, which includes
measures of five dimensions, comprising (i) disengage-
ment; (ii) high arousal; (iii) inattention; (iv) low arousal;
and (v) time perception [43]. It utilises a 7-point Likert
scale, ranging from 1(‘strongly disagree) to 7(‘'strongly
agree). Higher total scores indicated more state bore-
dom experienced by one in that present moment [43,
44]. Similarly, higher scores on each of the dimensions
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(disengagement, high arousal, inattention, low arousal
and time perception), reflect elevated levels of disengage-
ment, high arousal, inattention, low arousal. The MSBS
has shown good internal consistency as well as good con-
struct validity [45].

Data analysis

Statistical analysis was performed using the IBM Sta-
tistical Package for the Social Sciences (SPSS) (Version
29.0). Descriptive statistics were used to describe the
sociodemographic data and SSNS scores of all 160 stroke
survivors. Normality of the data was assessed using the
Shapiro-Wilk test as the total sample size was less than
2000 (n=160). Non-parametric tests were conducted for
non-normal data distributions. Mann Whitney U was
used to assess for any differences in SSNS scores between
the institutionalised and community-dwelling stroke
survivors. Spearman’s rank correlation coefficient evalu-
ated the association between SSNS and MSBS scores.

Table 1 Participant characteristics
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Strength of the correlations were interpreted as follows:
values between 0 and +0.3 indicate a weak relationship,
+0.3 and +0.7 indicate a moderate relationship, +0.7 and
1.0 indicate a strong relationship [46]. All findings were
reported at a statistical significance of p<.05.

Results

A total of 160 stroke survivors, including 96 commu-
nity-dwelling stroke survivors and 64 institutionalised
stroke survivors, completed this study. One stroke sur-
vivor dropped out from the study due to an early trans-
fer to another hospital. Demographic data are reported
in Table 1. Majority of the stroke survivors were males
(62.5%, n=100). Stroke survivors had a mean age of 65.7
and ranged from 24 to 64 years old (SD=12.8). Mean
FMA-UE score was 40.3 (SD=20.5). Most of the stroke
survivors were in the chronic phase of stroke (80%,
n=128). 54% of the stroke survivors ambulated indepen-
dently (54.4%, n=387).

Community-dwelling Institutionalized All
(n=96) (n=64) (n=160)

Age

Mean (SD) 59.8(13.2) 67.0 (11.0) 65.7 (12.8)

Range 24-88 37-87 24-64
Gender

Female 36(37.5%) 24 (37.5%) 60 (37.5%)

Male 60 (62.5%) 40 (62.5%) 100 (62.5%)
Stroke type

Haemorrhagic 44 (45.8%) 19 (29.7%) 63 (39.4%)

Ischemic 48 (50.0%) 37 (57.8%) 85 (53.1%)

Both* 1(1.0%) 4 (6.3%) 5(3.1%)

Not determined 3(3.1%) 4 (6.3%) 7 (4.4%)
Hemisphere affected

Left 40 (41.7%) 20 (31.3%) 60 (37.5%)

Right 52 (54.2%) 36 (56.3%) 88 (55.0%)

Bilateral 4 (4.2%) 8(12.5%) 12 (7.5%)
Fugl Meyer Assessment (FMA) Score

Mean (SD) 409 (19.8) 394(21.5) 403 (20.5)

Range 8-66 5-66 5-66
Time since stroke

Acute 1(1.6%) 1 (0.6%)

Early subacute 2 (2.1%) 19 (29.7%) 21 (13.1%)

Late subacute 2(2.1%) 8 (12.5%) 10 (6.3%)

Chronic 92 (95.8%) 36 (56.3%) 128 (80.0%)
Level of walking assistance

Independently 80 (83.3%) 7 (10.9%) 87 (54.4%)

Supervision 14 (14.6) 10 (15.6%) 24 (15.0%)

Min A 1(1.0%) 18 (28.1%) 19 (11.9%)

Mod A 4 (6.3%) 4 (2.5%)

Max A 1(1.0%) 15 (23.4%) 16 (10.0%)

Non-ambulant - 10 (15.6%) 10 (6.3%)

*Both =Stroke survivors who have suffered multiple strokes of both haemorrhagic and ischaemic strokes or suffered a haemorrhagic to ischemic stroke conversion.

SD=Standard deviation, n=Sample size
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Table 2 presents stroke survivors’ scores on the SSNS.
Mean(SD) SSNS total scores indicating size, composition,
frequency of contact, proximity and satisfaction with
social network (n=160) were 53.7(17.2) out of 100. Mean
subdomain scores were as follows: ‘Children’ subdomain
scores of 59.3 (SD=33.18), ‘Relatives’ subdomain scores
of 35.9 (SD=28.3), ‘Friends’ subdomain scores of 35.6
(SD=28), ‘Groups’ subdomain scores of 35.1 (SD=36),
and ‘Satisfaction with social network’ subdomain scores’
of 77.2 (SD=18.9). These results indicated that stroke
survivors had .likely had few or no children, relatives,
friends and groups, and had low frequency of contact
with them. They likely had more distal or no networks,
and were likely dissatisfied with their social network.

Institutionalised stroke survivors had significantly
lower total scores on the SSNS than community dwell-
ing-stroke survivors, (U=1856.5, z=-4.234, p<.001) (see
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Fig. 1). Institutionalised stroke survivors scored signifi-
cantly lower than community-dwelling stroke survivors
for ‘children’ subdomain (U=2139.5, z=-3.255, p=.001,

z=-3.255), ‘relatives’ subdomain (U=2388.5, z=-2.401,
p=.016), ‘friends’ subdomain (U=2304, z=-2.701,
p=.007), ‘groups’ subdomain (U=2282, z=-2.914,

p=.004), and ‘satisfaction’ domain (U=2261, z=-2.827
p=.005) with all p-values<.05. This difference meant
that institutionalised stroke survivors had significantly
lesser social ties compared to community-dwelling stroke
survivors.

30.6% (n=49) of the stroke survivors reported feel-
ing lonely ‘Some of the time, ‘Most of the Time’ and ‘All
of the Time’ Only 28.1% (1=45) of the stroke survivors
reported being ‘Very satisfied” with their social network.
The results indicated that despite the minority of stroke
survivors feeling lonely for a great proportion of time

Table 2 SSNS score for Community-dwelling, Institutionalized, and all stroke survivors

Community-dwelling

(n=96)

SSNS total score
Mean (SD)
Range 20.8-83

‘Children’ subdomain

Mean (SD) 65.9(32.1), p=.001*

Median (IQR) 75 (55.3)
‘Relatives’ subdomain

Mean (SD) 39.7 (26.1), p=.016*

Median (IQR) 443 (44.3)
‘Friends’ subdomain

Mean 40.7 (25.9), p=.007*

Median (IQR) 424 (40.9)
‘Groups’ subdomain

Mean 42 (24.7), p=.004*

Median 50 (67.0)
‘Satisfaction’ subdomain

Mean 81.3(14.1), p=.005*

Median 833(16.7)
Loneliness frequency

Never lonely 5 (46.9%)

A little of the time 8(29.2%)

Some of the time 15 (15.6%)

Most of the time 6 (6.3%)

All of the Time 2 (2.1%)
Satisfaction with social network

Very satisfied 29 (30.2%)

Fairly satisfied 45 (46.9%)

A little satisfied 17 (17.7%)

A little dissatisfied 4 (4.2%)

Fairly dissatisfied 1(1.0%)

Very dissatisfied -

588 (12.9), p<.001**

Institutionalized All
(n=64) (n=160)
46.1(19.9), p<.001** 53.7(17.2)
0-924 0-924
493 (326), p=.001* 59.3(33.2)
50(32.6) 713 (62.5)
30.1(30.7), p=.016* 35.9(28.3)
25 (50) 37.7 (56.4)
27.9(29.4), p=.007* 35.6(28.0)
209 (53.1) 38.5(56.0)
354 (34.5), p=.004* 35.1(36.0)
0(624) 33 (66.5)
71(23.1), p=.005* 77.2(18.9)
754 (22.3) 82.1(20.0)
24 (37.5%) 69 (43.1%)
14 (21.9%) 42 (26.3%)
14 (21.9%) 29 (18.1%)
6 (9.4%) 12 (7 5%)
6 (9.4%) 8 (5.0%)
6 (25.0%) 45 (28.1%)
6 (40.6%) 71 (44.4%)
12 (18.8%) 29 (18.1%)
3 (4.7%) 7 (4.4%)
2(3.1%) 3(1.9%)
(7.8%) 5(3.1%)

*SSNS=Stroke Social Network Scale
SD=standard deviation, n=sample size, IQR=Interquartile range
*p<.05, **p<.001
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SSNS total score Across Community -Dwelling and
Insitutionalised Stroke Survivors
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Fig. 1 SSNS total score across community-dwelling and institutionalized stroke survivors

and most of them were dissatisfied with their social net-
work.40.7% of institutionalised stroke survivors and 24%
of community-dwelling stroke survivors reported feeling
lonely ‘Some of the time, ‘Most of the time, and ‘All of
the time’ 30.2% of institutionalised stroke survivors and
25.0% of community-dwelling stroke survivors were ‘Very
satisfied’ with their social network. A Mann-Whitney
U test revealed a significant difference in the frequency
of loneliness between community-dwelling and institu-
tionalised stroke survivors, 2535 (Z=[-1.977]), p=.048.
A significant difference in the Satisfaction domain was
also found between the two groups, 2261=([Z=-2.827]),
p=.005. These results indicated that a greater propor-
tion of institutionalised stroke survivors were found to be
lonely more often and were less satisfied with their social
networks than community-dwelling stroke survivors.
SSNS total scores and its subdomains did not differ sig-
nificantly across stroke chronicity, stroke severities and
other demographic factors. However, a significant differ-
ence in SSNS ‘group’ subdomain scores for all 160 stroke
survivors was found between male and female stroke
survivors, [U=2343.5, z =-2.451, r=-.19, p=.014]. Male
stroke survivors had significantly lower SSNS ‘group’ sub-
domain scores (mean rank of 74.0) compared to females
(mean rank of 91.4). This meant that female stroke sur-
vivors reported significantly higher ‘group’ subdomain

scores than males. A significantly moderate correlation
was found between age and ‘friends’ subdomain scores
(r=-.305, p<.001). This suggested that as age increased,
‘friends’ subdomain scores decreased.

Significant differences in the SSNS total score were
also observed between the different groups of level of
assistance in ambulation, x> [4]=21.208, p<.001 (see
Fig. 2). Post-hoc pairwise comparisons revealed a sig-
nificant difference in SSNS scores between stroke sur-
vivors who ambulated independently/with supervision
and those who ambulated with maximal assistance,
z=-2.350, p=.019. A significant difference was also shown
between stroke survivors who ambulated independently/
with supervision and those who were non-ambulatory,
z=-4.189, p<.001. These results indicated that stroke sur-
vivors who ambulated with maximal assistance or those
who were non-ambulant had significantly lower SSNS
total scores than stroke survivors who ambulated inde-
pendently/with supervision.

An association between SSNS and MSBS total scores
revealed a weak correlation between SSNS total score
and MSBS total score (r=-.262, p<.001) (see Fig. 3).

A moderate correlation was found between SSNS ‘Sat-
isfaction’ Subdomain Score and MSBS total score, r=-
401, p<.001 (see Fig. 4).
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Boxplot of SSNS total score in different groups of assistance
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Fig. 2 Boxplot of SSNS total score in different groups of assistance, *=p <.05

Scatterplot of SSNS Total Score by MSBS Total Score
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Fig. 3 Scatterplot of SSNS total score with MSBS total score

Discussion

The current study compared the social network function-
ing of community dwelling stroke survivors and institu-
tionalised stroke survivors. This study was required as
there was little information about social networks after
stroke, and no studies attempted to compare the social

network between institutionalised and community-
dwelling stroke survivors. To the authors’ knowledge, this
was the first study to compare the SSNS scores across
institutionalised and community-dwelling stroke sur-
vivors and assess the differences in perception of social
support between the two groups.
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Scatterplot of SSNS 'Satisfaction' Subdomain by MSBS Total
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Fig. 4 Scatterplot of SSNS satisfaction subdomain score with MSBS total score

One of the key findings of this study was that the means
of SSNS total score and subdomain scores for all 160
stroke survivors were low. When comparing the results
of the SSNS scores in this study with previous research
investigating SSNS scores between healthy individuals
and those with stroke (with or without aphasia), stroke
survivors consistently had lower SSNS scores healthy
controls, across all components (Children, Relatives,
Friends, Groups and Satisfaction) [47].

[47]Nevertheless, the low scores observed in this
study were concerning as it suggested that stroke survi-
vors had vulnerable social networks and low perceived
social support. This finding was comparable with previ-
ous research that stroke survivors were prone to having
decreased contact with their social network [5, 6]. A pre-
vious research found that over half of the stroke survivors
in Singapore reported being dissatisfied with their social
relationships, feeling lonely and longed for more contact
with their children [48]. Stroke survivors were found to
be at least 70% more susceptible to feeling lonelier than
healthy individuals [17]. This was not surprising as stroke
survivors experience shifts in their social network, which
might indicate a heightened risk to lose social connec-
tions after stroke [49].

Compared to community-dwelling stroke survivors,
a key finding was that institutionalised stroke survivors
had poorer social networks. Less than one-third of stroke
survivors were very satisfied with their social network.

Previous research suggested that following a stroke,
admission into an institution removes the stroke survi-
vor from their familiar environments and this may induce
loneliness, reduced contact with their social network
[47, 50]. Patients typically spend more than half of their
day being alone and interactions with hospital staff were
brief, infrequent and recovery oriented [51, 52]. This sug-
gested that institutionalised stroke survivors were more
susceptible to feeling disconnected with more extensive
social relationships during their inpatient stay. The dif-
ferences between instutionalised and community stroke
survivors in perception of social network further high-
lighted that future research studies need to understand
them as two separate groups. There is a need to focus
on building and maintaining social networks of stroke
survivors to increase satisfaction, reduce loneliness and
boredom. Such strategies may include encouraging more
social interactions in rehabilitation centres or institu-
tions, in hopes of increasing social participation. While
more focus had been placed on physical recovery, stroke
services can incorporate more activities associated with
social, emotional and mental well-being and this finding
further emphasized the importance of paying attention to
the more vulnerable stroke survivors.

(17, 48].

Stroke survivors who were ambulating independently
or with supervision had significantly better social net-
work functioning than stroke survivors who ambulated
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with maximal assistance and those who were non-ambu-
lant. In addition, previous research attempted to explain
the rationale behind changes in a person’s network type
and identified that the ability to leave the house was one
of the factors in enabling stroke survivors to maintain
contact with people [53]. This suggested that mobility
statuses affected the maintenance of social relationships.
Having a reduction in more extensive social contact was
a significant factor in increasing the risk of depression.
More focus needs to be placed on those who are less
mobile to encourage more social engagements despite
their mobility statuses.

Key findings from this study supported previous that
stroke survivors had decreased contact and felt dissatis-
fied with their relationships [5, 6]. Maintaining social
relationships had been found to be one of the key fac-
tors in raising health related quality of life and improving
post-stroke functional recovery [54]. Developing strate-
gies to increase post-stroke social engagement is impera-
tive, even more so in institutionalised stroke survivors.
Given that social support influences post-stroke recov-
ery, strategies can focus on encouraging the maintenance
of social relationships in hopes of improving functional
recovery, well-being and quality of life after stroke [54].

Study strengths and limitations

A significant strength of this study included the partici-
pant pool from both institutions as well as community-
dwelling. To the authors’ knowledge, there had been no
stroke studies investigating the social network scores
in the stroke population of both institutionalised and
community-dwelling stroke survivors. This can pave the
way for future stroke research targeted towards different
stroke populations to cater to their different needs. This
study highlighted that institutionalised and community-
dwelling stroke survivors should be viewed as two sepa-
rate groups, which may fuel future research in developing
strategies to improve the social engagements of those
who are more susceptible to feeling disconnected.

As with all questionnaires, the answers on the SSNS
were self-reported by the stroke survivors and may be
subject to response bias. If stroke survivors in the current
study provided inaccurate responses to conform to social
norms, the results from our study may not be accurate.
Another limitation included the absence of participants’
marital statuses. Previous research showed that marital
status is one of the factors in influencing an individu-
al’s views on their social relationships [55, 56]. Another
limitation of the study included the lack of an age and
gender-matched healthy control group, which could
have allowed for more accurate comparisons between
various demographic factors. In addition, this study was
conducted over the COVID-19 period. Lower scores
observed could be attributed to the rules and regulations
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set by the relevant government bodies which was excep-
tionally more stringent in institutions to curb the spread
of the virus and may be a confounding factor.

Conclusion and clinical implications
This study demonstrated that stroke survivors had low
SSNS scores, which may indicate poor social networks.
This meant that stroke survivors are at risk of feeling dis-
connected with their social networks after stroke, most
of them with few or no children, relatives, friends and
groups, and had low frequency of contact with them.
They likely had more distal or no networks, and were
likely dissatisfied with their social network.
Institutionalised stroke survivors had lower SSNS total
scores as compared to community-dwelling stroke sur-
vivors and were less satisfied with their social networks
than community-dwelling stroke survivors. This meant
that institutionalised stroke survivors had less frequent
contact with their children, friends and family, and this
could be attributed to the restrictive environment of the
institution where visiting hours must be adhered to. Our
results indicate that approximately one in three stroke
survivors experience loneliness. Only 28.1% of the stroke
survivors were very satisfied with their social network.
These findings emphasised the importance of providing
social and emotional support for stroke survivors.
Considering that stroke survivors have long-term social
needs, it is important to raise awareness so that health-
care personnel can target those at risk. Stroke services
can help stroke survivors by identifying any emotional
or psychological symptoms resulting from social issues
and provide or help them seek for the support that they
require. Transition from a familiar neighbourhood into
an institutional setting can often be difficult for the
stroke survivor. Given that staff and patient interactions
are centered on solely recovery, one way to improve the
social support of stroke survivors is to build rapport with
them by having active conversations with them. It is cru-
cial that staff aid stroke survivors with the adjustment as
much as possible, encourage social interaction in hope of
decreasing loneliness, satisfaction, and loss of identity.

Abbreviations

KWSH Kwong Wai Shiu Hospital

AMK-THKH  Ang Mo Kio-Thye Hua Kwan Hospital

SLH St. Luke's Hospital

UMC United Medicare Centre

AG Active Global Caregivers

ABLE Abilities Beyond Limitations and Expectations
MWS Methodist Welfare Services

SLEC St Luke's ElderCare

FMA-UE Fugl Meyer Assessment for Upper Extremity
SSNS Stroke Social Network Scale

MSBS Multidimensional State Boredom Scale

SD Standard Deviation

IQR Interquartile Range



Kam and Choo BMC Psychology (2024) 12:558

Acknowledgements

We would like to thank our partner organisations from Kwong Wai Shiu
Hospital, Ang Mo Kio-Thye Hua Kwan Hospital, St Luke’s Hospital, United
Medicare Centre, Abilities Beyond Limitations and Expectations (ABLE), Active
Global Caregivers and Methodist Welfare Services. We would like to thank our
co-investigators Juliana Wang, Geetha Kunasaigaran, Teng Zhe Wei, Sakinah
Rafig Tan Hui Ling, Tan Yi Wei, Amoz Choy Zheng Rong, Jacelyn Tham Jie

Ling, Yeoh Xintong Velene, Lim Tongli, Chong Wei Xin Edgar, Heng Yi Xuan
Chermaine, Huang Yi Jing and Lim Jia En Joanne for their contribution to this
project.

Author contributions

Co-Investigator J.EK: collection of data; analysis of data; interpretation of data;
and wrote the main manuscript text. Principal Investigator PL.C: conception of
the study; design of the study; co-ordination of the study; collection of data;
analysis of data; interpretation of data; and commented on written drafts of
the manuscript. All authors reviewed and approved the final manuscript.

Funding
This work was supported by the Singapore Institute of Technology Ignition
Grant.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

This study, which was approved by the Singapore Institute of Technology-
Institutional Review Board (Approval Reference: 2021131), was conducted

in accordance with the latest Declaration of Helsinki. Informed consent was
obtained from the participants prior to their enrolment. Participants were
given the Participant Information Sheet and provided the opportunity to ask
all questions before enrolling in the study. Data collection took place between
November 2021 and April 2023.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Conflict of interest
The Author(s) declare(s) that there is no conflict of interest.

Received: 5 June 2024 / Accepted: 5 September 2024
Published online: 15 October 2024

References

1. National Registry of Diseases Office [Internet]. Singapore Stroke Registry
Annual Report 2020.

2. VercelliS, Ferriero G, Bravini E, Al Yazeedi W, Salgovic L, Caligari M et al. A
simple orthosis solves a problem in a patient with a dystonic finger after
stroke. J Hand Ther. 2017;30(1).

3. Singam A, Ytterberg C, Tham K, Von Koch L. Participation in complex and
social everyday activities six years after stroke: predictors for return to pre-
stroke level. PLoS ONE. 2015;10(12).

4. Bergstrom AL, Von Koch L, Andersson M, Tham K; Eriksson G. Participation in
everyday life and life satisfaction in persons with stroke and their caregivers
3-6 months after onset. J Rehabil Med. 2015:47(6).

5. Clark MS, Smith DS. Changes in family functioning for stroke rehabilitation
patients and their families. Int J Rehabil Res. 1999,22(3).

6. Northcott S, Hilari K. Why do people lose their friends after a stroke? Int J
Lang Commun Disord. 2011;46(5).

7. O'Sullivan C, Chard G. An exploration of participation in leisure activities post-
stroke. Aust Occup Ther J. 2010;57(3).

8. Hackett ML, Pickles K, Part I Frequency of depression after stroke: an updated
systematic review and meta-analysis of observational studies. Int J Stroke.
2014,9(8).

9.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Page 10 of 11

Kapoor A, Lanctot KL, Bayley M, Herrmann N, Murray BJ, Swartz RH. Screening
for Post-stroke Depression and Cognitive Impairment at Baseline predicts
long-term patient-centered outcomes after Stroke. J Geriatr Psychiatry Neu-
rol. 2019;32(1).

Kim JS. Post-stroke mood and emotional disturbances:pharmacological
therapy based on mechanisms. 18, J Stroke. 2016.

Arthur HM. Depression, isolation, social support, and cardiovascular disease
in older adults. Journal of Cardiovascular Nursing. 2006;21(5 SUPPL. 1).
Berkman LF, Glass T, Brissette |, Seeman TE. From social integration to health:
Durkheim in the new millennium. Soc Sci Med. 2000;51(6).

Bowling A. Reviews Measuring Health: a Review of Quality of Life Measure-
ment Scales (Second Edition). The Application of Occupational Psychological
to Employment and Disability. 1999;2(1).

Volz M, Mobus J, Letsch C, Werheid K. The influence of early depressive symp-
toms, social support and decreasing self-efficacy on depression 6 months
post-stroke. J Affect Disord. 2016;206.

Loneliness. Human nature and the need for social connection. Choice
Reviews Online. 2008:46:03.

Valtorta NK, Kanaan M, Gilbody S, Hanratty B. Loneliness, social isolation and
social relationships: what are we measuring? A novel framework for classify-
ing and comparing tools. BMJ Open 2016,6(4).

Byrne C, Saville CWN, Coetzer R, Ramsey R. Stroke survivors experience
elevated levels of loneliness: a multi-year analysis of the National Survey for
Wales. Arch Clin Neuropsychol. 2022;37(2).

Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality risk: a
meta-analytic review. 7, PLoS Med. 2010.

Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness and
social isolation as risk factors for mortality: a Meta-Analytic Review. Perspect
Psychol Sci. 2015;10(2).

Elayoubi J, Haley WE, Nelson ME, Hueluer G. How social connection and
Engagement Relate to Functional limitations and depressive symptoms
outcomes after stroke. Stroke. 2023;54(7).

Lehnerer S, Hotter B, Padberg |, Knispel P, Remstedt D, Liebenau A et al. Social
work support and unmet social needs in life after stroke: a cross-sectional
exploratory study. BMC Neurol. 2019;19(1).

Cawood J, Visagie S, Mji G. Impact of post-stroke impairments on activities
and participation as experienced by stroke survivors in a Western Cape set-
ting. South Afr J Occup Therapy. 2016;46(2).

Palstam A, Sjodin A, Sunnerhagen KS. Participation and autonomy five years
after stroke: a longitudinal observational study. PLoS ONE. 2019;14(7).

Salter K, Hellings C, Foley N, Teasell R. The experience of living with stroke: a
qualitative meta-synthesis. 40, J Rehabil Med. 2008.

Angeleri F, Angeleri VA, Foschi N, Giaquinto S, Nolfe G. The influence of
depression, social activity, and family stress on functional outcome after
stroke. Stroke. 1993,24(10).

Appelros P, Viitanen M. Prevalence and predictors of depression at one year in
a Swedish population-based cohort with first-ever stroke. J Stroke Cerebro-
vasc Dis. 2004;13(2).

Hilari K, Northcott S, Roy P Marshall J, Wiggins RD, Chataway J et al. Psycho-
logical distress after stroke and aphasia: the first six months. Clin Rehabil.
2010;24(2).

Northcott S, Moss B, Harrison K, Hilari K. A systematic review of the impact of
stroke on social support and social networks: Associated factors and patterns
of change. 30, Clin Rehabil. 2016.

Kenah K, Bernhardt J, Cumming T, Spratt N, Luker J, Janssen H. Boredom in
patients with acquired brain injuries during inpatient rehabilitation: a scop-
ing review. Disabil Rehabil. 2018;40(22).

Northcott S, Hilari K. Stroke Social Network Scale: Development and
psychometric evaluation of a new patient-reported measure. Clin Rehabil.
2013;27(9).

Boosman H, Schepers VPM, Post MWM, Visser-Meily JMA. Social activity con-
tributes independently to life satisfaction three years post stroke. Clin Rehabil.
2011;25(5).

Otto CM, Heartbeat. Social isolation is associated with increased mortality
after acute myocardial infarction or stroke. Heart. 2018;104(18).

Sveen U, Thommessen B, Bautz-Holter E, Wyller TB, Laake K. Well-being and
instrumental activities of daily living after stroke. Clin Rehabil. 2004;18(3).
Tse T, Douglas J, Lentin P, Lindén T, Churilov L, Ma H et al. Reduction in
retained activity participation is associated with depressive symptoms 3
months after mild stroke: an observational cohort study. J Rehabil Med.
2017;49(2).



Kam and Choo BMC Psychology

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

(2024) 12:558

Venna VR, McCullough LD. Role of social factors on cell death, cerebral
plasticity and recovery after stroke. Metab Brain Dis. 2015;30(2).

Hartford W, Lear S, Nimmon L. Stroke survivors'experiences of team support
along their recovery continuum. BMC Health Serv Res. 2019;19(1).

Jellema S, Bakker K, Nijhuis-van der Sanden MWG, van der Sande R, Steultjens
EMJ. The role of the social network during inpatient rehabilitation: a qualita-
tive study exploring the views of older stroke survivors and their informal
caregivers. Top Stroke Rehabil. 2022;29(1).

Temehy B, Rosewilliam S, Alvey G, Soundy A. Exploring stroke patients'needs
after discharge from Rehabilitation centres: Meta-Ethnography. 12, Behav Sci.
2022.

Gladstone DJ, Danells CJ, Black SE. The Fugl-Meyer Assessment of Motor
Recovery after Stroke: a critical review of its Measurement Properties. Volume
16. Neurorehabilitation and Neural Repair; 2002.

Sullivan KJ, Tilson JK, Cen SY, Rose DK, Hershberg J, Correa A et al. Fugl-meyer
assessment of sensorimotor function after stroke: standardized training
procedure for clinical practice and clinical trials. Stroke. 2011;42(2).
Woodbury ML, Velozo CA, Richards LG, Duncan PW. Rasch analysis staging
methodology to classify upper extremity movement impairment after stroke.
Arch Phys Med Rehabil. 2013;94(8).

Bernhardt J, Hayward KS, Kwakkel G, Ward NS, Wolf SL, Borschmann K et al.
Agreed definitions and a shared vision for new standards in stroke recovery
research: the Stroke Recovery and Rehabilitation Roundtable taskforce. Int J
Stroke. 2017:12(5).

Fahlman SA, Mercer-Lynn KB, Flora DB, Eastwood JD. Development and vali-
dation of the Multidimensional State Boredom Scale. Assessment. 2013:20(1).
Hunter JA, Dyer KJ, Cribbie RA, Eastwood JD. Exploring the utility of the
Multidimensional State Boredom Scale. Eur J Psychol Assess. 2016;32(3).
Oxtoby J, King R, Sheridan J, Obst P. Psychometric analysis of the Multidi-
mensional State Boredom Scale and its condensed versions. Assessment.
2018;25(7).

Ratner B. The correlation coefficient: its values range between 1/1, or do they.
JTarget Meas Anal Mark. 2009;17(2).

47.

48.

49.

50.

5T

52.

53.

54.

55.

56.

Page 11 of 11

Hilari K, Northcott S. Struggling to stay connected: comparing the social
relationships of healthy older people and people with stroke and aphasia.
Aphasiology. 2017;31(6).

Tamilmaran A, Ling Low Y, Samsuri F, Ling Choo P. The social network patterns
and perceptions of social support in stroke survivors. J Neurol Sci. 2021;429.
Astrém M, Adolfsson R, Asplund K. Major depression in stroke patients: a
3-year longitudinal study. Stroke. 1993;24(7).

Sadler WA, Weiss RS, Loneliness. The experience of emotional and social isola-
tion. Contemp Sociol. 1975;4(2).

den Ouden M, Bleijlevens MHC, Meijers JMM, Zwakhalen SMG, Braun SM,

Tan FES et al. Daily (in)activities of nursing home residents in their wards: an
Observation Study. J Am Med Dir Assoc. 2015;16(11).

Saldert C, Bartonek-Ahman H, Bloch S. Interaction between Nursing Staff and
Residents with Aphasia in Long-Term Care: A Mixed Method Case Study. Nurs
Res Pract. 2018;2018.

Northcott S, Hirani SP, Hilari K. A typology to explain changing Social Net-
works Post Stroke. Gerontologist. 2018;58(3).

Kruithof WJ, van Mierlo ML, Visser-Meily JMA, van Heugten CM, Post MWM.
Associations between social support and stroke survivors’health-related
quality of life-A systematic review. Volume 93. Patient Education and Coun-
seling; 2013.

Antonucci TC, Akiyama H. Social networks in adult life and a preliminary
examination of the convoy model. Journals Gerontol. 1987;42(5).

Hilari K, Northcott S. Social support in people with chronic aphasia. Aphasiol-
0gy. 2006;20(1).

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Feeling lonely and dissatisfied – understanding social network functioning in stroke survivors
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and ethics
	﻿Participants
	﻿Demographics and stroke characteristics
	﻿Stroke social network scale (SSNS)
	﻿Multidimensional state boredom scale (MSBS)
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿Study strengths and limitations

	﻿Conclusion and clinical implications
	﻿References


