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ABSTRACT ARTICLE HISTORY
Objectives: This study aims to investigate the impact of self and partner experiences of loneliness Received 28 April 2023
and social isolation on life satisfaction in people with dementia and their spousal carers. Accepted 3 November 2023

Methods: We used data from 1042 dementia caregiving dyads in the Improving the experience of KEYWORDS
Dementia and Enhancing Active Life (IDEAL) programme cohort. Loneliness was measured usingthe 4 g; jife satisfaction;
six-item De Jong Gierveld loneliness scale and social isolation using the six-item Lubben Social relationship; couples
Network Scale. Data were analysed using the Actor-Partner Interdependence Model framework.

Results: Self-rated loneliness was associated with poorer life satisfaction for both people with demen-

tia and carers. The initial partner effects observed between the loneliness of the carer and the life

satisfaction of the person with dementia and between social isolation reported by the person with

dementia and life satisfaction of the carer were reduced to nonsignificance once the quality of the

relationship between them was considered.

Discussion: Experiencing greater loneliness and social isolation is linked with reduced life satisfaction

for people with dementia and carers. However, having a positive view of the quality of the relationship

between them reduced the impact of loneliness and social isolation on life satisfaction. Findings suggest

the need to consider the experiences of both the person with dementia and the carer when investigating

the impact of loneliness and social isolation. Individual interventions to mitigate loneliness or isolation

may enhance life satisfaction for both partners and not simply the intervention recipient.

Introduction Loneliness and social isolation are distinct but related con-
cepts (Victor et al., 2008). Loneliness describes the discrep-
ancy between expectations of quantity and quality of
relationships with the actuality (Perlman & Peplau, 1981).
Whilst social isolation is characterised as having few social
contacts or limited integration of an individual into the wider
social environment of family, friends, neighbours and wider
community (Victor et al., 2008). Loneliness is an evaluative
concept which only individuals can assess, while social isola-

Internationally loneliness has been identified as a major public
health problem by both third sector organisations and local and
national governments. A range of different countries, including
the UK and United States, have loneliness strategies and charities
explicitly targeting loneliness, predominantly, but not exclusively,
focused on older people (Prohaska et al.,, 2020). Across strategies
and initiatives carers are identified as at high risk of loneliness
and social isolation with attendant risks to well-being (Department
for Digital, Culture, Media and Sport, 2018; National Academies tion is characterised as a more objective measure of social
of Sciences, Engineering, and Medicine, 2020). Both people with connectedness. Loneliness is independently associated with
dementia and their carers have been identified as an especially @ range of physical and mental health outcomes, including
vulnerable group (National Academies of Sciences, Engineering, ~ depression (Courtin &Knapp, 2017), reduced well-being and
and Medicine, 2020; Victor et al,, 2021). The current study aimsto  life satisfaction (Golden et al,, 2009; Shankar et al., 2015), car-
investigate: (a) the impact of loneliness and social isolation on ~ diovascular disease (Courtin & Knapp, 2017; Valtorta et al,,
life satisfaction in a large sample of people with dementiaand ~ 2016) and mortality (Holt-Lunstad et al., 2015). Social isolation

their spousal or partner carers living in Great Britain and (b) the  is associated with poorer mental health (Courtin & Knapp,
extent to which each person’s loneliness or social isolation affects 2017; Leigh-Hunt et al., 2017), reduced life satisfaction and
the other partner’s life satisfaction. well-being (Golden et al., 2009; Shankar et al., 2015), increased
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mortality (Holt-Lunstad et al., 2015), and there is mixed evi-
dence supporting it as a potential risk factor for poorer phys-
ical health outcomes (Leigh-Hunt et al., 2017). Both loneliness
and social isolation are potential risk factors for cognitive
impairment and dementia (Kuiper et al., 2015; Lara et al., 2019;
Livingston et al., 2020). Greater life satisfaction is linked with
better health and longevity (Diener & Chan, 2011). Besides
good social connections and relationships, socio-demo-
graphic factors, such as age and educational level, are also
important for life satisfaction in older people (Huppert, 2009).

There is limited evidence about the experience of loneli-
ness or social isolation from the perspective of people with
dementia (Balouch et al., 2019; Clare, Wu, Jones, et al., 2019;
Dyer et al., 2020; El Haj et al., 2016; Holmén et al., 2000; Victor
et al., 2020) or their carers (Beeson, 2003; Beeson et al., 2000;
Brodaty & Donkin, 2009; Clare, Wu, Quinn, et al., 2019; Victor
etal, 2021; Williams, 2005). Available evidence suggests that
people with dementia experience comparable levels of lone-
liness to the general population of older people (Victor et al.,
2020) but increasing social isolation over time (Dyer et al.,
2020). Carers experience higher levels of loneliness than the
general population (Beeson, 2003; Victor et al., 2021), as well
as greater isolation (Brodaty & Donkin, 2009). Loneliness and
social isolation may have a detrimental influence on the life
satisfaction of people with dementia and their family carers
(Clare, Wu, Jones, et al., 2019; Clare, Wu, Quinn, et al., 2019)
whilst greater social engagement is associated with higher
quality of life in people with dementia (Martyr et al., 2018).

Alimitation of research focused on loneliness and social iso-
lation in people with dementia and carers is that studies focus
on individuals rather than investigating loneliness or social iso-
lation of the caring dyad and how they inter-relate or are linked
with life satisfaction. Prior research has demonstrated how carer
experiences, such as higher carer stress, perceived social restric-
tions, and lower caregiving competence, can affect the quality
of life of the person with dementia (Quinn et al., 2020), and how
greater caregiving satisfaction can reduce the feelings of lone-
liness of a care-recipient (lecovich, 2016). Given that dyads may
have a close interpersonal relationship it is plausible that the
loneliness or social isolation experienced by one member of the
dyad may influence the other partner’s life satisfaction as well
as their own.

Few studies have looked directly at the dyadic association
between loneliness or social isolation and life satisfaction.
Relationship quality influences both loneliness and life sat-
isfaction in dyadic studies (Carr et al., 2014; Stokes, 2017a),
those focused on carers of people with Alzheimer’s disease
(Beeson et al., 2000) and those comprising older spousal
couples (De Jong Gierveld et al., 2009). People with dementia
are often cared for by people with whom they have a close
existing relationship and dementia may change previously
established roles, as one of the dyad adopts the role of the
‘carer’who increasingly has to provide care for the other per-
son (Quinn et al., 2009). In this study, we focus on spousal
carers. The majority of carers are the spouse or the partner
of the person with dementia (Brodaty & Donkin, 2009).
Between 60% and 70% of carers for people with dementia in
the UK are female, although this sex balance changes in the
oldest age groups (85 years and over) where older carers are
more likely to be male than female (Alzheimer’s Research UK,
2015; Carers UK, 2019). Women are also more likely to provide
care for a longer period of time than men. Some prior dyadic
studies of loneliness have found sex differences (Segrin &

Burke, 2015; Segrin et al., 2019) whilst others have not
(Stokes, 2017b).

Two theoretical propositions may explain these potential
inter-relationships and underpin the development of a dyadic
approach to understanding loneliness and social isolation.
Interdependence theory hypothesises that the behaviour or
interactions of individuals in close relationships can affect the
other person’s behaviour or outcomes (Rusbult & Van Lange,
2003) whilst the theory that loneliness is‘contagious’ (Cacioppo
etal.,, 2009) suggests that loneliness experienced by one person
can spread to, or influence, loneliness in others. There is some
limited evidence to support this proposition. Studies of mid-
dle-aged and older married couples have indicated that lone-
liness experienced by one member of the couple impacts on
the other member’s experience of loneliness (Ayalon et al., 2013;
Stokes, 2017b), sleep quality (Segrin & Burke, 2015) and rela-
tionship quality (Mund & Johnson, 2020; Stokes, 2017b). Given
the close relationship between people with dementia and spou-
sal carers it is plausible that the experiences of one partner will
affect the other: if one partner is socially isolated or lonely this
might make the other partner socially isolated or lonely.
Understanding dyadic relationships in terms of loneliness and
social isolation may be a useful approach to enhancing the life
satisfaction of people with dementia and spousal carers.

Dyadic studies have predominantly used the Actor-Partner
Interdependence Model (APIM) to examine the influence of a
predictor as reported by both partners on their own outcome
(actor effect) and that of the other member of the dyad (partner
effect). Prior dyadic studies examining loneliness in caregiving
dyads have found actor effects of loneliness on life satisfaction
(Tough et al., 2018) and health-related quality of life (Segrin
et al.,, 2019) but no partner effects. The samples in both these
studies were small and focused on distinct health conditions
and demographic groups, making direct comparison problem-
atic. To our knowledge, there are no dyadic studies that have
examined social isolation in dementia caregiving dyads.

In the present study we consider: (a) the impact of self- and
partner-reported feelings of loneliness on the life satisfaction
of the person with dementia and the carer; (b) the impact of
self-and partner-reported experiences of social isolation on the
life satisfaction of the person with dementia and the carer.

Methods
Design and methods

Design and sample

We analysed data from people with dementia and carers par-
ticipating in Time 1 (2014-2016) of the Improving the experi-
ence of Dementia and Enhancing Active Life (IDEAL) cohort
study (Clare et al., 2014). Participants with dementia and their
respective carers were recruited through 29 National Health
Service (NHS) Clinical Research Network sites throughout
England, Scotland, and Wales. The inclusion criteria at time of
enrolment were: a clinical diagnosis of dementia (any subtype)
in the mild-to-moderate stages as indicated by a Mini-Mental
State Examination (MMSE) (Folstein et al., 1975) score of 15 or
over, and living in the community. Family carers of the person
with dementia were approached to take partin the study if the
person they cared for had agreed to take part and had nomi-
nated them. A ‘carer’ was defined as the main family member
or friend providing unpaid practical or emotional support to
the person with dementia (Quinn et al., 2020). Overall, 1537



people with dementia and 1277 carers, of whom 1042 were
spouses or partners, agreed to take partin the IDEAL study. Our
analytical sample comprised 1042 caregiving dyads of which
there were 1034 opposite sex and eight same sex couples.

Measures

Loneliness

The revised six-item version of the De Jong Gierveld Loneliness
Scale (De Jong Gierveld &Tilburg, 2006) was used. Total scores
range from 0 to 6 with higher scores indicating more severe
loneliness (Cronbach’s a=0.63 for people with dementia and
0.77 for carers). Scores of two or more are indicative of loneliness
(Victor et al., 2020, 2021).

Social isolation

The six-item Lubben Social Network Scale was used to gauge
social isolation by measuring perceived social support received
by family and friends (Lubben et al., 2006). Total scores ranged
from 0 to 30. A lower score is indicative of a higher risk of social
isolation (Cronbach’s a=0.79 for people with dementia and 0.83
for carers) with a score of <12 the threshold for socially isolation.

Life satisfaction

The Satisfaction with Life Scale (Diener et al., 1985) was used.
This comprises five positively worded statements rated on a
seven-point scale from ‘strongly disagree’ to ‘strongly agree.
Scores ranged from 5 to 35, with higher scores indicating greater
life satisfaction (Cronbach’s a=0.82 for people with dementia
and 0.88 for carers).

Covariates

Demographic information was collected on age, sex, and edu-
cation, based on the highest qualification achieved. Number of
hours spent caregiving per day (caregiving hours), the dementia
subtype of the person with dementia and their MMSE score
were recorded. Self-rated health for both carers and people with
dementia was collected. Current relationship quality was mea-
sured using the Positive Affect Index (Bengston & Schrader,
1982). Scores range from 5 to 30 with higher scores indicating
better relationship quality between the carer and person with
dementia (Cronbach’s a=0.81 for people with dementia and
0.84 for carers). Both the person with dementia and carer
self-completed this measure.
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Statistical analyses

Data were analysed using structural equation modelling.
Models estimated actor and partner effects of loneliness and
social isolation using the APIM framework (Kenny et al., 2006).
APIM enabled us to investigate the influence of loneliness or
social isolation as reported by both partners on their own life
satisfaction and that of the other member of the dyad. The influ-
ence of independent variables or predictors (in this case, lone-
liness or social isolation) on an individual’s own outcomes (life
satisfaction) is referred to as the actor effect and the influence
of these predictors on the partner’s outcome is known as the
partner effect (Figure 1).

The first model tested the actor (i.e. own) and partner effects
of loneliness and social isolation on life satisfaction. The second
model, added socio-demographic characteristics (age, sex and
education); the third model added, dementia subtype, MMSE
score, self-rated health and caregiving hours and our final model
added actor and partner-rated current relationship quality.

To account for missing data, the maximum likelihood with
missing values estimation method was applied during dyadic
analyses. In over three-quarters of dyads (78%) both the person
with dementia and carer completed all measures. Missing val-
ues on individual measures are shown in Table 1. People with
dementia and carers who had missing loneliness and social
isolation data did not have any significant differences on
socio-demographic measures in comparison to participants
with complete data. All data were analysed using Stata 14.2
(StataCorp LP, College Station, TX, USA) and version 7.0 of the
IDEAL datasets.

A post hoc analysis was conducted to investigate whether
the results differed according to the sex composition of the
dyad. The final model was repeated, stratified by sex composi-
tion (e.g. whether the dyad comprised a male person with
dementia and female carer or a female person with dementia
and male carer). Same sex couples were excluded from this
analysis because numbers were too small for valid inference
(eight same sex couples; seven female and one male).

Results

Table 1 presents the characteristics of the 1042 spousal/partner
dyads who participated in the study. Over half of the people
with dementia had a diagnosis of Alzheimer’s disease. The mean
age of the people with dementia was 75.0 (SD=7.8), and mean
age of the carers 72.3 (SD=8.3). A higher proportion of carers

Figure 1. Path diagram of the Actor-Partner Interdependence Model relating to loneliness and social isolation as predictors of life satisfaction for people with

dementia and spousal carers.
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Table 1. Descriptive characteristics of the participants with dementia and carers (N=1042).

Person with dementia Carer p?
Variable Total Male Female Total Male Female
Age group,n(%) 687 355 349 693
<65 95(9.1) 59 (8.6) 36 (10.1)* 158 (15.1) 31(8.9) 127 (18.3)** <.001
65-69 147 (14.1) 86 (12.5) 61(17.2) 199 (19.1) 55(15.8) 144 (20.8)
70-74 207 (19.9) 132(19.2) 75 (21.1) 258 (24.8) 80(22.9) 178 (25.7)
75-79 265 (25.4) 171 (24.9) 94 (26.5) 217 (20.8) 65 (18.6) 152 (21.9)
80+ 328(31.5) 239 (34.8) 89 (25.1) 210(20.2) 118 (33.8) 92(13.3)
Sex,n(%)
Men 687 (65.9) 349 (33.5) <.001
Women 355(34.1) 693 (66.5)
Kin relationship
Spouse 1004 (96.4) 666 (96.9) 338(95.2)
Partner 38(3.7) 21(3.1) 17 (4.8)
Education,n(%
No qualifications 252 (24.3) 133(19.5) 119 (33.6)** 256 (24.7) 75(21.7) 173 (25.9)** <.001
School leaving 189(18.2) 101 (14.8) 88 (24.9) 233(22.6) 56 (16.2) 171 (25.6)
certificate at age 16
School leaving 368 (35.5) 281 (41.1) 87 (24.6) 309 (29.8) 125 (36.1) 177 (26.5)
certificate at age 18
University 228 (22.0) 168 (24.6) 60 (17.0) 240 (23.1) 90 (26.0) 147 (22.0)
Missing 5 4 1 4 3 1
Dementia diagnosis,n(%)
Alzheimer’s disease 583 (56.0) 364 (53.0) 219 (61.7)*
Vascular dementia 107 (10.3) 79 (11.5) 28(7.9)
Mixed Alzheimer’s 199 (19.1) 134 (19.5) 65 (18.3)
disease & vascular
dementia
Other diagnosis 153 (14.7) 110 (16.0) 43 (12.1)
MMSE score (0-30)
Mean (SD) 23.1(3.7) 23.4(3.7) 22.6 (3.6)**
Missing 1 1 0
Hours of caregiving per
day.n(%)
Less than 1h 207 (20.1) 70 (20.5) 137 (20.0)*
1-10h 372(36.1) 141 (41.2) 230(33.5)
Over 10h 450 (43.8) 131(38.3) 319 (46.5)
Missing 14 7 7
Self-rated health,n(%)
Good to excellent 677 (65.2) 447 (64.6) 235 (66.4) 710 (69.1) 254 (73.4) 453 (67.0)* <.001
Fair to poor 361 (34.8) 242 (35.4) 119 (33.6) 318(30.9) 92 (26.6) 223(33.0)
Missing 4 3 1 14 3 1
Loneliness (0-6)
Mean (SD) 1.2(1.4) 1.2(1.4) 1.3(1.5) 2.5(1.9) 2.2(1.8) 2.7 (2.0 <.001
Missing 59 41 18 78 22 51
Social isolation (0-30)
Mean (SD) 15.6 (6.2) 15.7 (6.2) 15.3(6.3) 17.7 (5.5) 17.5(6.1) 17.8(5.1) <.001
Missing 53 37 16 34 14 21
Life satisfaction (5-35)
Mean (SD) 26.7 (5.9) 26.3(5.9) 26.9 (6.1) 23.7 (6.4) 25.6 (5.7) 22.7 (6.5)** <.001
Missing 26 18 7 31 10 20
Relationship quality
(5-30)
Mean (SD) 25.1(3.7) 25.1(3.6) 25.1(3.8) 23.3(4.7) 24.8 (4.2) 22.6 (4.8)** <.001
Missing 41 26 15 23 7 15

Notes. SD: standard deviation.

Result of chi-squared test or t-test for difference between people with dementia and carers.

*p<.05; **p <.001.

were female in comparison to people with dementia (p <.001).
The mean loneliness score for the people with dementia was
1.2 (SD=1.4) points lower (less lonely) than for carers (2.5
SD=1.9; p<.001). AlImost two-thirds of carers experienced lone-
liness compared with a third of people with dementia (p <.001).
Mean social network sizes were 15.6 (SD=6.2) for people with
dementiaand 17.7 (SD=5.5) for carers (p <.001); levels of social
isolation were 26.9% for people with dementia and 12.4% for
carers, respectively; 96% of dyads had known each other for
more than ten years.

Females with dementia had lower MMSE scores on average
(p=.004) and lower levels of education (p <.001) in comparison
with males. Female carers were more likely to be lonely (p <.001),
spend more hours caregiving per day (p=.026), report lower
levels of education (p<.001) have poorer relationship quality
(p<.001), self-rated health (p=.032), and life satisfaction

(p<.001) compared with male carers but no significant differ-
ences in social isolation.

Actor and partner effects of loneliness and social
isolation on life satisfaction

Results of the dyadic analyses for loneliness, social isolation,
and life satisfaction are set out in Table 2. Model 1, after adjust-
ment for both actor and partner rated loneliness and social
isolation, shows both an actor and partner effect of loneliness
on the life satisfaction of people with dementia. For carers, only
their own loneliness affected their life satisfaction. There were
no actor or partner effects of social isolation on their life
satisfaction.

Adjustment for socio-demographic factors (Model 2) revealed
a weak partner effect between the social isolation of the person



with dementia and the life satisfaction of the carer remained.
Further adjustment for dementia diagnosis, MMSE score, self-rated
health, and caregiving hours (actor and partner) had a more nota-
ble impact on the observed associations (Model 3). The strong
actor effect of loneliness on the life satisfaction of people with
dementia and carers remained as did the partner effect of loneli-
ness on the life satisfaction of the person with dementia and the
partner effect of social isolation on the carer’s life satisfaction.
Following the addition of actor and partner-rated relationship
quality (Model 4) the actor effects of loneliness on life satisfaction
were reduced but remained significant, indicating that greater
loneliness was linked with poorer life satisfaction for both people
with dementia and carers. Both the partner effect of loneliness on
the life satisfaction of the person with dementia and the partner

Table 2. Actor and partner effects of loneliness and social isolation on life sat-
isfaction using maximum likelihood to account for missing data (N=1042
dyads).

Person with dementia life

satisfaction Carer life satisfaction

B (95% Cl) p B (95% Cl) p

Unadjusted

models
Loneliness

Person with —1.59(-1.84,-1.35) <.001 -0.15(-0.41,0.12) 278

dementia

Carer —0.31(-0.49,-0.13) .001 -1.49(-1.68,-1.13) <.001
Social isolation

Person with 0.15(0.09, 0.21) <.001 0.11(0.04,0.18) .002

dementia

Carer 0.06 (-0.01,0.14) .086 0.19(0.12,0.27) <.001
Model 1
Loneliness

Person with —-1.55(-1.81,-1.30) <.001 -0.06 (-0.33,0.22) 673

dementia

Carer —0.29 (-0.49, 0.09) 004 -1.47(-1.64,-1.23) <.001
Social isolation

Person with 0.04 (-0.03,0.10) 237 0.06 (-0.01,0.13) 073

dementia

Carer —0.01 (-0.09, 0.06) .707  0.01(-0.07,0.09) .821
Model 2
Loneliness

Person with —1.48(-1.74,-1.23) <.001 -0.04(-0.30,0.23) 782

dementia

Carer —0.26 (-0.46, —0.06) 011 -1.34(-1.55,-1.14) <.001
Social isolation

Person with 0.05(-0.02,0.11) 145 0.07 (0.01,0.15) .044

dementia

Carer —0.02 (-0.09, 0.06) 632 0.03 (-0.05,0.10) 475
Model 3
Loneliness

Person with -1.18(-1.43,-0.93) <.001 0.12(-0.14,0.39) 370

dementia

Carer —0.25 (-0.44, 0.06) 011 -1.24(-1.44,-1.04) <.001
Social isolation

Person with 0.04 (-0.02,0.10) 142 0.07(0.01,0.13) .032

dementia

Carer —0.03 (-0.10, 0.04) 341 0.02(-0.05,0.10) .557
Model 4
Loneliness

Person with -0.98(-1.23,-0.73) <.001 0.17 (-0.08,0.42) .190

dementia

Carer —0.18 (-0.38,0.02) .073 -0.83(-1.03,-0.63) <.001
Social isolation

Person with 0.03 (-0.03,0.08) 365 0.04(-0.02,0.10) 155

dementia

Carer —0.02 (-0.09, 0.04) 476  0.02(-0.05,0.12) .598

Notes. Cl: Confidence Interval.

Model 1: Actor and partner rated loneliness and social isolation.

Model 2: Model 1+ age, sex & education (actor and partner paths).

Model 3: Model 2+dementia subtype, MMSE, self-rated health, & caregiving
hours (actor and partner paths).

Model 4: Model 3 + current relationship quality (actor and partner paths).

Model 4 had a good fit (Root Mean Square Error of Approximation (RMSEA) 0.03,
C10.01=0.05; Comparative Fit Index (CFI) = 0.99) and a Bayesian Information
Criterion (BIC) of 63,331.
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effect of social isolation on the life satisfaction of the carer were no
longer significant. In the final model, being older, reporting better
relationship quality and self-rated health were associated with
greater life satisfaction (Supporting Information Table 3). For carers,
being female and spending over ten hours per day caregiving were
linked with poorer life satisfaction.

Analyses examining the sex composition of dyads

The analysis by sex composition of the dyad revealed similar
overall results for loneliness but a notable difference for social
isolation (Table 3). For both people with dementia and carers
loneliness affected their own life satisfaction whether they were
male or female. There were no actor effects of social isolation
on own life satisfaction for people with dementia or for carers.
There was only a partner effect of social isolation on the life
satisfaction of the person with dementia in dyads where the
carer was male and the person with dementia was female.
Supplementary analyses showed that only the interaction of
carer’s social isolation and gender composition of dyad was
significant (Supporting Information Table 4).

Discussion

To the best of our knowledge, this is the first study to use an
actor-partner interdependence model to investigate the impact
of loneliness or social isolation on life satisfaction in dementia
caregiving dyads. This study enhances our understanding of
loneliness and isolation for these specific populations, by inves-
tigating the interdependency between loneliness, social isola-
tion, and life satisfaction. People with dementia had a higher
prevalence of social isolation in comparison with carers, whilst

Table 3. Actor and partner effects of loneliness and social isolation on life sat-
isfaction stratified by sex composition of dyad (n=1034)2.

Person with dementia life
satisfaction

B (95% Cl) p

Carer life satisfaction
B (95% Cl) p

Loneliness
Person with
dementia
Male PwD/
Female carer
Female PwD/
Male carer
Carer
Female carer/
Male PwD
Male carer/
Female PwD
Social Isolation
Person with
dementia
Male PwD/
Female carer
Female PwD/
Male carer
Carer
Female carer/
Male PwD
Male carer/
Female PwD

—0.92(-1.23,-0.62) <.001 0.29(-0.03,0.61) .075

—-1.01(-1.44,-0.58) <.001 —0.03(-0.47,0.41) .905

—0.15(-0.39, 0.09) 225 -0.90 (-1.15,-0.66) <.001

—0.12(-0.48, 0.23) 495 —0.62(-0.98,-0.27)  .001

—0.00 (-0.07, 0.07) 2943 0.03 (-0.05,0.10) 496

0.09 (-0.01,0.23) .085 0.07 (-0.03,0.17) 163

0.06 (-0.03,0.15) 197 0.03(-0.06,0.12) 533

—0.13(-0.23,-0.03)  .013 0.01(-0.09,0.11) .883

Notes. Cl: confidence interval; PwD: person with dementia.

Adjusted for age, education, dementia subtype, MMSE score, caregiving hours,
self-rated health, & current relationship quality. The model fitted the data well
(RMSEA 0.02 (C1 0.00=0.05), CFl = 0.99).

aThere were eight same sex couples (seven female and one male); this was too
small a number to allow valid inference, and hence, these couples were
excluded from this analysis.
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carers reported greater feelings of loneliness in comparison to
the people with dementia, confirming previous IDEAL findings
(Victor et al,, 2020, 2021). The higher prevalence of social isola-
tion amongst people with dementia may reflect loss of or reduc-
tion in connection with others following a diagnosis of dementia
whilst higher levels of loneliness in carers may reflect the impact
of the caregiving role and change in the relationship between
partners (Vasileiou et al., 2017). Factors relating to the caregiv-
ing role, such as caregiving stress, have previously been shown
to be associated with greater loneliness (Victor et al., 2021).

There were strong actor effects of loneliness on life satisfac-
tion for both people with dementia and their carers, with feeling
lonely associated with reduced life satisfaction. Our hypotheses
that there were partner effects of loneliness on life satisfaction
was not upheld once social isolation and covariates were
accounted for. This accords with previous research exploring
actor and partner effects of loneliness in caregiving-care recip-
ient dyads for people with breast cancer or spinal cord injury
(Segrin et al,, 2019; Tough et al., 2018). Our finding that greater
loneliness was linked with poorer life satisfaction among people
with dementia and spousal carers is consistent with existing
evidence for older adults (Golden et al., 2009; Shankar et al.,
2015). In contrast to previous studies of middle-aged and older
couples (Ayalon et al., 2013; Segrin & Burke, 2015; Stokes,
2017b), there was no strong evidence to support the proposi-
tion that loneliness is contagious and can spread from one per-
son to another (Cacioppo et al., 2009).

Our initial analysis suggested that social isolation experi-
enced by the person with dementia had an impact on their
carers' life satisfaction. However, this finding was reduced to
nonsignificance once we accounted for relationship quality.
Thus, the quality of the relationship between the two individ-
uals plays a key role in mitigating social isolation. The quality of
the relationship between the person with dementia and the
carer also explained some of the actor effects of loneliness on
life satisfaction and the initial partner effect of the loneliness
experienced by the carer on the life satisfaction of the person
with dementia. Prior studies of older adults have demonstrated
that closeness with a partner or family member is an important
predictor of both life satisfaction and loneliness (Carr et al., 2014;
Shiovitz-Ezra & Leitsch, 2010; Yang, 2018). The closer a person
was to their spouse or partner the more this was protective
against loneliness over time. Consequently, we might be able
to increase the life satisfaction of people with dementia and
carers by finding strategies or sources of support to enhance
relationship quality and alleviate or prevent the impact of social
isolation or loneliness. These finding offer limited support for
interdependence theory (Rusbult &Van Lange, 2003) where the
experience or interactions of one partner may affect their part-
ner's behavior. Interventions that help people with dementia
to remain connected with the community or to have more social
contact may help to reduce social isolation and in turn help to
increase their life satisfaction and that of their carers also.

The present study indicated that the sex of the carer and
person with dementia may have a potential role in the devel-
opment of loneliness and social isolation. The descriptive anal-
ysis indicated that whilst female carers reported greater
loneliness, poorer self-rated health and lower life satisfaction in
comparison with male carers there were no significant differ-
ences in terms of social isolation. This partly accords with find-
ings from a meta-analysis which found small differences in
relation to health, depression and well-being but no sex differ-
ences in relation to social support (Pinquart & S6rensen, 2006).

Our analysis that was stratified for sex composition of the dyad
found only significant partner effects for social isolation on life
satisfaction in dyads where the person with dementia was
female and the carer was male. There are no comparable studies
reporting life satisfaction in dementia caregiving dyads and
findings for previous studies have been mixed. Further research
is needed to establish the veracity of our findings and to under-
stand the reasons for these differences. We might hypothesise
thatincrease in isolation in male-female caregiving dyads may
reflect the impact of gendered roles in maintaining social net-
works with family, friends and the wider community (Neri et al.,
2012; Willis et al., 2020). It is plausible that better support is
needed to help male carers adapt to the change in the balance
of their relationship with the person with dementia.

A key strength of the present study is the use of a large
sample of people with dementia and their carers. To the best
of our knowledge it is the first study to examine the dyadic
relationship between loneliness, social isolation and life satis-
faction in people with dementia and their carers using a novel
analytical method to evaluate the interdependence of loneli-
ness and social isolation in caregiving dyads. However, our
study has limitations that need to be considered. First, the
current study is based on cross-sectional analyses, therefore,
itis not possible to say with certainty whether or not loneliness
or social isolation leads to poorer life satisfaction. However, it
presents an important initial step in examining these dyadic
relationships. As the IDEAL programme is longitudinal it will
be possible to identify and observe any actor or partner effects
of loneliness and social isolation on life satisfaction for dyads
who remain in the study. Second, the sample comprises people
with mild-to-moderate dementia and there may be changes
to perceived quality of social relationships over time and in the
number of social contacts as dementia progresses (Dyer et al.,
2020). The study found that greater dementia severity was
associated with greater decline in social network size longitu-
dinally. Further as the sample comprised almost entirely het-
erosexual couples we were not able to consider any differences
for same-sex couples in our analysis of the sex composition of
dyads. Prior dyadic studies have suggested that there may be
more concordance between gay and lesbian couples than het-
erosexual couples on indicators such as health and health
behaviours and that this may reflect differences in relationship
dynamics (Holway et al., 2018). Finally, we were unable to iden-
tify the amount of support the dyad received from other family
members or friends. Wider support and help received from
others could have implications for social contact with others
and may affect the quality of the relationship between the
person with dementia and carer.

The findings in the present study suggest that people with
dementia have higher levels of social isolation in comparison
with their carers. This could indicate that they are less socially
integrated, and interventions could consider ways to keep peo-
ple with mild-to-moderate dementia more socially involved.
Carers, whilst reporting lower levels of isolation, have much
higher levels of loneliness, and this has implications for the sup-
port received. Based on the findings of the present study, sup-
port and potential interventions should be developed in the
context of dyadic caregiving relationships. Enhancing social
connections may help to reduce social isolation and improve
the life satisfaction of both dyadic partners. This study has indi-
cated that further consideration of the dyadic relationship is of
importance and interventions should consider the experiences
of both people with dementia and their carers.
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