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Abstract

Introduction: This study examined the long-term influence of loneliness and social iso-

lation onmental health outcomes in memory assessment service (MAS) attendees and

their care partners, with a focus on interdependence and bidirectionality.

Methods: Longitudinal data from 95 clinic attendees with cognitive impairment, and

their care partners (dyads), from four MAS in the North of England were analyzed.

We applied the actor–partner interdependencemodel, seeking associationswithin the

dyad. At baseline and 12-month follow-up, clinic attendees and care partners com-

pletedmeasures of loneliness and social isolation, depression, and anxiety.

Results: Social isolation at baseline was more prevalent in care partners compared to

MAS attendees. Social isolation in MAS attendees was associated with higher anxiety

symptoms (β = 0.28, 95% confidence intervals [CIs] = 0.11 to 0.45) in themselves at

12 months. We found significant positive actor and partner effects of loneliness on

depression (actor effect: β=0.36, 95%CIs= 0.19 to 0.53; partner effect: β=0.23, 95%

CIs= 0.06 to 0.40) and anxiety (actor effect: β= 0.39, 95% CIs= 0.23 to 0.55; partner

effect: β= 0.22, 95%CIs= 0.05 to 0.39) amongMAS attendees 1 year later. Loneliness

scores of the care partners have a significant and positive association with depressive

(β = 0.36, 95% CIs = 0.19 to 0.53) and anxiety symptoms (β = 0.32, 95% CIs = 0.22 to

0.55) in themselves at 12months.

Discussion: Loneliness and social isolation in MAS clinic attendees had a downstream

effect on their own and their care partners’ mental health. This highlights the impor-

tance of including care partners in assessments of mental health and social connected-

ness and expanding the remit of social prescribing in theMAS context.
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1 INTRODUCTION

Loneliness and social isolation are important risk factors for a range

of negative outcomes in older people, including cognitive decline,1,2

dementia,3 greater physical morbidity,4 and higher mortality rates.5

Loneliness is a subjective sense of inadequate quantity or quality of

social contact and longing for close and emotional relationships with

others.6,7 Social isolation is an objective and quantifiable lack of, or

reductionof, social network size and social contact.5,8 Older adultsmay

be at increased risk of being socially isolated and lonely due to bereave-

ment, relocation, living alone, or loss of friends and social networks, all

of which have been exaggerated by the COVID-19 pandemic.9,10 Lone-

liness may also arise in the context of marital or cohabiting relation-

ships, particularly related to aging, due to changes in intimacy, func-

tional decline or the emergence of illness, including neurodegenerative

disorders leading to dementia.11,12 The relationship between the care-

giving role and loneliness and social isolation in care partners of peo-

ple with cognitive disorders and other neurodegenerative conditions

is gaining attention, especially due to the disruptions in care and sup-

port services brought on by the pandemic.9,11 Thus, there have been

calls for further quantitative studies to understand these issues better

in people with cognitive disorders and their care partners, for whom

loneliness is now an important public health concern.13

Inmany high-income countries, memory assessment services (MAS)

are often the first point of contact with care services for older peo-

ple with cognitive impairment or dementia, and their families or

care partners. In view of the limited effectiveness of anti-dementia

medication,14 the focus of dementia care is often on well-being or “liv-

ing well with dementia.”15 Well-being includes the concept of social

connectedness.16 Loneliness and social isolation are threats to well-

being yet may be aspects that are potentially easy to identify, reverse,

and, ideally, avoid. Thus, MAS, with a focus on the dyadic relationship

between the person with cognitive impairment and their care partner,

can play a key role in identifying and addressing loneliness and social

isolation, particularly as the role of social prescribing is gaining greater

acceptance in health-care settings.17

Our overall aim in this study was to explore the prevalence and

direction of association of loneliness, social isolation, and aspects of

mental health inMAS attendees and their care partners attending four

regionally distributed MAS in the North of England. Our focus was

on the dyadic relationship between the attendee and their care part-

ner, aiming to understand “actor–partner” effects using a model of

dyadic relationships that integrates a conceptual view of bidirectional

interdependence.18 Specifically, we first sought to determine whether

there were actor effects, which is whether an individual’s loneliness and

social isolation predicts their own mental health at a subsequent time

point. Specifically, we hypothesized thatMAS attendees and their care

partners’ loneliness and social isolation at baseline would predict their

respectivemental health status, as reflected by anxiety and depressive

symptoms, 12 months later. Next, we sought to identify whether there

werepartnereffects,wherebyan individual’s loneliness and social isola-

tion could predict their partner’smental health a year later.Wehypoth-

esized that individuals’ characteristics (i.e., loneliness and social isola-

RESEARCH INCONTEXT

1. Systematic Review: The authors reviewed the literature

using PubMed for articles on care burden and mental

health in care partners of people with cognitive disor-

ders. There is still an urgent need for research looking at

the link between loneliness and social isolation of people

with cognitive disorders on themental health of their care

partners. We thus evaluated the possibility of collecting

real-world data frommemory assessment services (MAS),

as well as the acceptability of digital wearable devices

in combination with patient- and clinician-reported out-

comes and conventional dementia-related measures. We

aim to examine how loneliness and social isolation in

memory clinic attendees and their care partners influ-

ences mental health outcomes in both members of the

dyad 12 months later. The analyses are based on longitu-

dinal dyadic data from 95 MAS attendees and their care

partners.

2. Interpretation: Findings of our study highlight the impor-

tance of addressing loneliness and social isolation at the

point of presentation to services, even if offered remotely

by means of virtual clinics, to obviate poor mental health

outcomes of people with cognitive impairment and their

care partners.MAS are uniquely placed to intervene early

tomaintain themental well-being of this population

3. Future Directions: More detailed and longer-term stud-

ies are needed to further clarify the impact ofmembers of

the dyad on each other’s outcomes over time, particularly

considering the degenerative nature of dementia. Oppor-

tunities to intervene and support people with dementia

and their care partners can thus by sought.

tion) and their partners’ mental health 1 year later would be interde-

pendent. For example, theMAS attendee’s loneliness at baselinewould

predict the care partner’s depression and anxiety status in the later

wave. The hypothesized associations are illustrated in the conceptual

model (Figure 1).

2 METHODS

Data for this study came from Project CYGNUS, a non-interventional

prospective observational study exploring ways of gathering mean-

ingful data from people with memory problems in the real world.19

To achieve the aims of Project CYGNUS, the baseline and quarterly

data from consecutiveMAS attendees (n= 224) and their care partner

(n = 172) was collected over a 24-month period. We included MAS

attendees with care partners, both of whom had completed loneliness

and social isolation questionnaires at baseline, and depression and
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Characteristics of the MAS attendees:
• Loneliness
• Social isolation

Characteristics of the care partner:
• Loneliness
• Social isolation

Mental health of the MAS attendees:
• Depression
• Anxiety

Mental health of the care partner:
• Depression
• Anxiety

Baseline 12 months follow-up

F IGURE 1 Conceptual model illustrating hypothesized interdependence among respondents and their care partners’ characteristics and
mental health over 12months.Note: solid line: actor effects; dashed line: partner effects

anxiety questionnaires in the 12-month follow-up point. This gave

a sample of 95 dyads, with the selection procedure, as illustrated in

Figure S1 in supporting information. We used an online application

of post hoc power analyses to calculate power curves for the actor–

partner interdependence model (APIM) with indistinguishable dyads.

The calculations indicated that with 95 couples, we had 96% power

to detect the effects.20 All participants were assessed for capacity

to consent to the study and if they lacked the capacity to consent, a

nominated consultee was appointed, as per the UK’s Mental Capacity

Act.21 The studywas approved by the London-Central Research Ethics

Committee and was conducted according to standards set by the

World Medical Association’s Declaration of Helsinki.22 Details of

Project CYGNUS study protocol are outlined elsewhere.19

2.1 Measures

2.1.1 Loneliness

Weused the 3-item short formof the revisedUCLA Loneliness Scale,23

which is the most commonly used quantitative self-report measure of

loneliness andhas been validated in different populations.24 Questions

were: 1. “How often do you feel you lack companionship?”; 2. “I felt left

out”; 3. “I felt isolated.” Response options are: “hardly ever or never,”

“some of the time,” and “often.” Scoreswere summed to provide a lone-

liness score ranging from3 to 9, higher scores indicating greater loneli-

ness.

2.1.2 Social isolation

We used a three-item questionnaire to record social isolation. The

items were: (1) In the past month, how often did you see your friends

and family? (2) In the past month, how often did you call/receive a

phone call from your friends and family? (3) In the past month, how

often have you used the computer/table to e-mail or contact your

friends or family? The items were scored by responding as “1 = three

or more times a week; 2 = once a week; 3 = less than once a week; or

4 = not during last month.” The social isolation index was calculated

by adding the score given to each item by respondents. Scores ranged

from 3 to 12, with higher scores indicating greater isolation.

2.1.3 Depression and anxiety

We used the 14-item Hospital Anxiety and Depression Scale (HADS)

in which seven items measured anxiety and seven items measured

depression.25 Items are rated on a 4-point Likert scale (scored from 0

to 3) and refer to how the person felt over the past week. Total scores

for each subcategory are divided into categories of normal (0–7), mild

(8–10), moderate (11–14), and severe (15–21).

2.1.4 Analysis

First, we performed descriptive statistics of each variable and bivari-

ate analysis using Pearson correlation. We then constructed longitu-

dinal APIM using the structural equation modeling (SEM) approach

to answer the research questions.26 The SEM allows a direct transla-

tion of the APIM as in SEM: (1) more than one equation can be esti-

mated and tested simultaneously, and (2) the associations between

parameters in different equations can be specified. This model exam-

ined whether there were longitudinal actor effects (e.g., loneliness of

MAS attendees at baseline predicting their depression symptoms at a

later time point) and partner effects (e.g., loneliness of MAS attendees

at baseline predicting the depression symptoms of care partners at a

later time point). Good model fit is indicated by a root mean square

error of approximation (RSMEA) of less than 0.08, and comparative fit

index (CFI) and Tucker Lewis index (TLI) of 0.90 or higher.27 The analy-

sis was performed using STATA 15.

3 RESULTS

Baseline characteristics of the participants with dementia and their

care partners are outlined in Table 1. On average, the MAS attendees

were 7.3 years older (P < .001) than the care partners. The proportion

of female sex (73.68%) among care partners was twice as high as the
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TABLE 1 Descriptive characteristics of the sample at baseline

MAS

attendees Care partners

Age, mean (SD) 76.62 (8.44) 69.22 (11.23)

Sex, %

Male 64.21 26.32

Female 35.79 73.68

Ethnicity, %

White British 98.95 97.89

Other 1.05 2.11

Education, %

None 1.06 1.05

Primary 2.13 0

Secondary 72.34 62.11

Tertiary 24.47 36.84

Living status, %

Living alone 9.47 1.05

Living with partner 90.53 98.95

Working status, %

Full time 1.05 6.32

Part time 0 7.37

Not in paid employment 1.05 9.47

Retired 94.74 69.47

Other 3.16 7.37

Abbreviation:MAS, memory assessment service.

MAS attendees (35.79), and that difference was significant (P < .001).

There was no significant difference in proportion of education attain-

ment (P = .164) and ethnic minorities (P = .561) between MAS atten-

dees and the care partners. Lower proportion of MAS attendees living

with partner (P= .009) andworking full time or part time than the care

partners (P< .001).

The descriptive statistics revealed that on average, the care part-

ners reported slightly higher loneliness (mean = 4.02; standard devi-

ation [SD] = 1.63) than the MAS attendees (m = 3.90; SD = 1.45) at

baseline (Figure 2A). The analysis also demonstrates that care partners

tend to be more socially isolated (m = 9.74; SD = 2.13) than the MAS

attendees (m= 8.52; SD= 1.88). After 12months, Figure 2B illustrates

that the care partners reported a similar rate of depressive symptoms

(m= 4.34; SD= 3.61) but higher anxiety (m= 5.99; SD= 4.43) than the

MAS attendees (depression symptoms: m = 4.40; SD = 3.86; anxiety:

m= 5.16; SD= 4.70). The t test analysis shows that the difference val-

ues betweenMAS attendees and their care partner only significant for

social isolation (P< .001).

Bivariate correlations (Table 2) showed that the increase in one

score of MAS attendees’ loneliness at baseline was related to 0.43 and

0.38 higher scores of their owndepression and anxiety 12months later

(P < .001). In addition, one higher score of MAS attendees’ loneliness

at baseline increased their care partners’ depression and anxiety 12

months later by 0.22 (P = .022) and 0.27 (P = .005), respectively. The

addition of one social isolation score amongMAS attendees at baseline

increased the social isolation scores of their care partner at the same

time point by 0.36 (P < .001). One score increase of the care partners’

loneliness at baseline was related to 0.45 (P< .001) and 0.46 (P< .001)

higher scores of their own depression and anxiety 1 year later. Higher

care partners’ social isolation index was associated with 0.20 lower

depression symptoms later in life (P= .033).

To examine the hypotheses that there would be actor and part-

ner effects in 1-year longitudinal data, the hypothesized model was

constructed, including direct effects among all variables. The model

demonstrated adequate fit of the data, RSMEA = 0.07, CFI = 0.982,

TLI= 0.935, and P< .001. Standardized path coefficients for themodel

are presented in Figure 3.

Results revealed several significant actor effects. MAS attendees’

loneliness scores were associated with their own depression (β= 0.36,

95% confidence interval [CI]= 0.19 to 0.53) and anxiety (β= 0.39, 95%

CI = 0.23 to 0.55). MAS attendees who felt socially isolated tended

to have higher anxiety symptoms (β = 0.28, 95% CI = 0.11 to 0.45)

1 year later. The care partners who felt lonely tended to have higher

symptoms of depression (β = 0.36, 95% CI = 0.19 to 0.53) and anxi-

ety (β= 0.38, 95%CI= 0.22 to 0.55). Several significant partner effects

were also found. The care partners ofMAS attendeeswith higher lone-

liness scores were more likely to have higher symptoms of depres-

sion (β = 0.23, 95% CI = 0.06 to 0.40) and anxiety (β = 0.22, 95%

CI= 0.05 to 0.39). Four error co-variances between variables are esti-

mated: between MAS attendees’ and their care partners’ loneliness;

between MAS attendees’ depressive symptoms and anxiety; between

care partners’ depressive symptoms and anxiety; and between MAS

attendees’ and their care partners’ anxiety.

4 DISCUSSION

The primary aim of this study was to test for actor and partner effects

in the association among loneliness, social isolation, and depression

and anxiety among MAS attendees and their care partners. Although

these data were collected pre-COVID-19, this question has particular

resonance during the pandemic due to the social restriction measures

that have been put in placeworldwide. Even before the pandemic, peo-

ple with dementia and their care partners were often socially isolated;

pandemic-related social restrictions have exaggerated this, leading to

significantly higher levels of loneliness and social isolation in care part-

ners of people with enduring brain health conditions.9

Here, our results revealed that loneliness in MAS attendees was

associated with a higher level of depression and anxiety for both MAS

attendees and their care partners. These results are critical as they

underscore how the mental state and well-being of one member of

a care dyad can affect the other member, strengthening the need to

address the psychological aspects of both members of the dyad, even

though only one may be a formal patient. Care partners are essential

in supporting disease management and activities of daily living of peo-

ple with neurodegenerative conditions. However, providing care can
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F IGURE 2 Box plot of the study variables formemory assessment service (MAS) attendees and care partners, Plot A: Comparison of loneliness
and social isolation inMAS attendees and care partners; Plot B: Comparison of depression and anxiety inMAS attendees and care partners

TABLE 2 Correlations among study variables inMAS attendees and care partners

Loneliness in

theMAS

attendees

Social

isolation in

theMAS

attendees

Loneliness in

the care

partner

Social

isolation in

the care

partner

Depression

in theMAS

attendees

Anxiety in

theMAS

attendees

Depression

in the care

partner

Anxiety in the

care partner

Loneliness in theMAS

attendees

–

Social isolation in theMAS

attendees

–0.10 –

Loneliness in the care

partner

0.07 –0.06 –

Social isolation in the care

partner

0.01 0.36* –0.14 –

Depression in theMAS

attendees

0.43* –0.07 0.17 0.00 –

Anxiety in theMAS

attendees

0.38* 0.17* 0.17 –0.04 0.57* –

Depression in the care

partner

0.22* 0.05 0.45* -0.20* 0.25* 0.18 –

Anxiety in the care partner 0.27* 0.14 0.46* 0.00 0.37* 0.48* 0.49* –

Note: *= significant at< 0.05.

Abbreviation:MAS, memory assessment service.

directly impact negatively on caregivers’ self-efficacy, quality of life,

andphysical andmental health, and result in caregiver burden.11,12 Our

current findings extend this by demonstrating the additional impact on

care partners’ mental health through the experience of loneliness and

social isolation by the care recipient.

Our finding demonstrating the actor effects of loneliness and social

isolation on depression is consistent with prior studies.28,29 For exam-

ple, Barg et al. found that loneliness among adults aged 65 years and

older in the United States was highly associatedwith depressive symp-

toms and anxiety,28 which has important implications for COVID-19–

related increases in loneliness and social isolation globally.30

Interestingly, and contrary to our hypothesis, care partners’ loneli-

ness and social isolationhadnosignificantpartner effect onMASatten-

dees’ mental health. There are several possible reasons why loneliness

of the care partners may have predicted increases in depressive symp-

toms and anxiety for themselves, but not the MAS attendees. It is pos-

sible that due to the disruption of emotion-specific neural networks in

neurodegenerative disorders, detection of the emotional states in oth-

ers is diminished,31–34 disrupting the expected process of recognition

of emotional states in others.

There are certain limitations of this study that must be considered

when interpreting the findings. First, despite the longitudinal nature
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Loneliness in the MAS attendees

Loneliness in the care partner

Depression in the MAS attendees

Depression in the care partner

Baseline 12 months follow-up

Social isolation in the MAS attendees

Social isolation in the care partner Anxiety in the care partner

Anxiety in the MAS attendees

0.36**

0.23**

0.39**

0.28**

0.36**

0.38**
0.22**

F IGURE 3 Final model illustrating actor–partner interdependencemodel predictingmemory assessment service (MAS) attendees and their
care partners’ mental health in the 12months of follow-up.Note: *= significant at< 0.05. **= significant at< 0.001. Standardized path coefficients
are presented. Only significant coefficients are included in the figure

of the data used in our analysis, only dynamic prediction, rather than

causality, canbe inferred. Second, the relatively small sample size in this

study prevents us from using more complex analysis. Nonetheless, this

initial exploration of the dyadic impact of negative emotions in people

attending MAS is an important finding. Finally, as most of the sample

were White British, the results from this sample may not be general-

ized to other cultural groups.

To the best of our knowledge, this study is one of the first to use a

longitudinal dyadic design with individuals attending memory clinics,

so that the actor and partner effects of loneliness, social isolation, and

mental health status can be explored. The study used accepted mea-

sures to assess relevant constructs and appliedmultivariable statistical

methods.

The findings from this investigation have several implications, par-

ticularly in the context of pandemic-related disruption of normal social

relationships. It is crucial to screen for loneliness and social isolation

in people with cognitive disorders, even if assessments are being con-

ducted remotely. Loneliness and social isolation predicted depression

and anxiety among individuals with cognitive disorders and their care

partners in the current investigation. There are many useful tools for

rapidly and accurately assessing loneliness and social isolation that

could become part of clinical intake data.

5 CONCLUSION

MAS attendees and their care partners who experience loneliness

and social isolation are at increased risk of developing mental health

problems 12 months later. Crucially, MAS attendees’ loneliness was

predictive of the mental health status of their care partners at the

12-month follow-up, highlighting the importance of addressing lone-

liness and social isolation at the point of presentation to services, to

obviate poor mental health outcomes of all involved. MAS services

are ideally placed to undertake this important role in supporting the

mental well-being of both their own attendees as well as the wider

community.
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