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ABSTRACT
Objectives: To identify factors that predict the risk of loneliness for people with dementia and carers 
during a pandemic.
Methods: People with dementia and their carers completed assessments before (July 2019–March 
2020; 206 dyads) and after (July–October 2020) the first Covid-19 ‘lockdown’ in England. At follow-up, 
the analytic sample comprised 67 people with dementia and 108 carers. We built a longitudinal path 
model with loneliness as an observed outcome. Carer type and social contacts at both measurements 
were considered. Other social resources (quality of relationship, formal day activities), wellbeing (anx-
iety, psychological wellbeing) and cognitive impairment were measured with initial level and change 
using latent growth curves. We adjusted for socio-demographic factors and health at baseline.
Results:  In carers, higher levels of loneliness were directly associated with non-spouse coresident 
carer type, level and increase of anxiety in carer, more formal day activities, and higher cognitive 
impairment in the person with dementia. In people with dementia, non-spouse coresident carer type, 
and higher initial levels of social resources, wellbeing, and cognitive impairment predicted the changes 
in these factors; this produced indirect effects on social contacts and loneliness.
Conclusion: Loneliness in the Covid-19 pandemic appears to be shaped by different mechanisms for 
people with dementia and their carers. The results suggest that carers of those with dementia may 
prioritize providing care that protects the person with dementia from loneliness at the cost of 
experiencing loneliness themselves. Directions for the promotion of adaptive social care during the 
Covid-19 pandemic and beyond are discussed.

Loneliness is a major public health concern. It is associated with 
poor physical and mental health, and all-cause mortality (Cohen-
Mansfield et al., 2016; Leigh-Hunt et al., 2017). The coronavirus 
disease-2019 (COVID-19) pandemic led to government-issued 
social restrictions (Geirdal et al., 2021; World Health Organization, 
2020). In the UK, governmental guidance advised the public to 
stay at home unless for essential travel or work (Iacobucci, 2020). 
Social care services (e.g. providing social interaction) were dis-
rupted (Wheatley et al., 2022), and users accessed fewer out-of-
home social support services (e.g. organized social activities, day 
care) following the onset of the pandemic (Giebel et al., 2021a, 
2021b). This disruption to usual social engagement and social care 
services for people with dementia and their carers potentially 
rendered them particularly vulnerable to loneliness (D’Cruz & 
Banerjee, 2020b; Greenberg et al., 2020; Liu et al., 2021) – ‘a dis-
tressing feeling that accompanies the perception that one’s social 
needs are not being met by the quantity or especially the quality 
of one’s social relationships’ (Hawkley & Cacioppo, 2010, p.218). 
The experience of loneliness among people with dementia and 
caregivers during the Covid-19 pandemic is a recurring research 
finding (e.g. Tam et al., 2021). However, increases in loneliness in 
the pandemic seem to depend on various factors, including social 
resources such as living with others and wellbeing markers such 
as psychological distress (Bu et al., 2020; Frenkel-Yosef et al., 2020; 
Hansen et  al., 2021; Macdonald & Hülür, 2021); people with 

dementia and caregivers may draw on these resources in different 
ways (Greenberg et al., 2020). In this paper, we examine the lon-
gitudinal pathways between social resources, wellbeing resources, 
dementia-related cognitive impairment, and loneliness to identify 
factors that predict the risk of loneliness for people with dementia 
and carers during the Covid-19 pandemic.

Evidence concerning experiences of loneliness in the Covid-
19 pandemic is mixed. Whereas some studies report increases 
in loneliness (Killgore et al., 2020; Macdonald & Hülür, 2021; 
Tam et al., 2021; van Tilburg et al., 2021), others have reported 
no or only slight increases (Luchetti et al., 2020; McGinty et al., 
2020; Peng & Roth, 2021) or even a decline (Sutin et al., 2020). 
One reason for such discrepancies may be that the predictors 
of loneliness are different in different populations. For example, 
loneliness has been associated with different social resources 
(e.g. coresidence with carer, carer type) in people with demen-
tia and carers (Victor et  al., 2020a, 2021). Specifically, in the 
Improving the experience of Dementia and Enhancing Active 
Life (IDEAL) study, loneliness was associated with living alone 
among people with dementia (Victor et al., 2020), but among 
carers of people with dementia, who largely (97%) did not live 
alone, loneliness was associated with caregiver-kin relationship 
(Victor et al., 2021). Furthermore, there is evidence that indi-
vidual resources (e.g. social) related differently to loneliness in 
different non-dementia populations during the pandemic (Bu 
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et  al., 2020; Frenkel-Yosef et  al., 2020; Hansen et  al., 2021; 
Macdonald & Hülür, 2021). Considering that loneliness is com-
mon in people with dementia (e.g. approximately 35% report 
moderate to severe loneliness, Victor et al., 2020), and dementia 
carers (e.g. approximately 62% report moderate to severe lone-
liness, Victor et al., 2021), it is important to understand whether 
loneliness predictors diverge in these populations.

Relatively consistent predictors of loneliness in older people 
include demographic variables (e.g. non-married status, living 
alone), social resources (e.g. limited social network, low social 
activity), wellbeing (e.g. depression/depressed mood, low life 
satisfaction), and poor self-reported physical health (Cohen-
Mansfield et al., 2016; Dahlberg et al., 2021). However, there is 
limited quantitative evidence about the associations of loneli-
ness in people with dementia (Balouch et al., 2019; El Haj et al., 
2016; Holmén et al., 2000; Victor et al., 2021) and dementia car-
ers (Beeson, 2003; Beeson et al., 2000; Clare et al., 2019; Jaremka 
et al., 2014; Victor et al., 2021). In this paper, we investigate, for 
the first time, longitudinal predictors of loneliness in people 
with dementia and their carers and how these converged or 
diverged during the first wave of the Covid-19 pandemic.

The Covid-19 pandemic presented challenges to the daily 
lives of people with dementia and their carers, whether shared 
(e.g. routine disruption), unique to people with dementia (e.g. 
increased reliance on carer), or unique to carers (e.g. identifying 
accessible carer support) (Asthana et al., 2021; D’Cruz & Banerjee, 
2020b; Greenberg et al., 2020; Rajagopalan et al., 2022; Savla 
et al., 2021). Adapting to these challenges potentially shapes 
the experience of loneliness. For example, social restrictions 
during lockdown alongside decreases in dementia services (Liu 
et  al., 2021) may increase carers’ scope for, and time spent, 
addressing the needs of the person with dementia, particularly 
when the two live together. Coresidence of carer and person 
with dementia during the Covid-19 pandemic is, on the one 
hand, potentially protective against loneliness (D’Cruz & 
Banerjee, 2020a; Moyle et al., 2011). On the other hand, for car-
ers, coresidence accompanied by increases in care responsibil-
ities is also a potential source of loneliness (D’Cruz & Banerjee, 
2020a; Steenfeldt et al., 2021) and decrease in mental health 
(Zucca et  al., 2021). Also, adverse outcomes stemming from 
greater caregiving burden may be shaped by the carer’s rela-
tionship (e.g. spouse, child) with the person with dementia 
(Chiao et al., 2015). In other words, during the Covid-19 pan-
demic, factors such as coresidence and relationship type and 
quality may differentially affect the experience of loneliness. 
Also, from the perspective of resilience in aging (MacLeod et al., 
2016), markers of psychological wellbeing can potentially con-
tribute to better adaptation to stressors that relate to loneliness 
(e.g. Covid-19-related, Kim et al., 2021; Kang et al., 2021), effects 
that potentially apply to people with dementia, their carers, or 
both. Overall, it may be, therefore, that social and psychological 
wellbeing resources relate in different ways to loneliness in the 
Covid-19 pandemic in people with dementia and their carers.

The Current Study

In the current study, we aim to identify pathways to loneliness 
during the Covid-19 pandemic in people with dementia and 
their carers. Our conceptual framework is based on the literature 
on predictors of loneliness in older people (Cohen-Mansfield 
et al., 2016; Dahlberg et al., 2021), theory about resilience in 
aging (Kim et al., 2021), and the previously unexplored potential 

for differential associations between social resources and lone-
liness in people with dementia and their carers. We conducted 
a multi-domain investigation of the pathways between social 
and wellbeing factors and loneliness, while accounting for 
changes in the cognitive function of the person with dementia 
and socio-demographic and health factors. The longitudinal 
modelling included two measurement occasions: one before 
and one after the start of the first lockdown in England. The 
purpose of our study is to help identify people with dementia 
and carers who may be at increased risk of loneliness in future 
lockdowns (D’Cruz & Banerjee, 2020b) and improve understand-
ing about how interventions (Cohen-Mansfield & Perach, 2015; 
Williams et al., 2021) can be better tailored to best support these 
individuals within and outside pandemics.

Methods

Participants and Recruitment

Data were collected as part of the DETERMIND programme (Farina 
et al., 2020). Baseline face-to-face interviews of 206 dyads of carers 
and people recently diagnosed with dementia were completed 
between late July 2019 and early March 2020, prior to the first 
national lockdown in England. Participants were recruited from 
three geographically and socially diverse areas of England (Sussex/
South London/Newcastle and Gateshead). Follow-up data collec-
tion (DETERMIND-C19 study; henceforth: D-C19 study) via tele-
phone was carried out between July and October 2020; in this 
period, restrictions introduced during the first national lockdown 
(March–July, 2020) were partially lifted (e.g. two households could 
meet indoors; July–September, 2020) and subsequently tightened 
(e.g. ‘rule of six’; September–October, 2020) (Brown & Kirk-Wade, 
2021). Capacity assessments were undertaken at both time-
points. Baseline and D-C19 study questionnaire data were col-
lected and managed using REDCap (Harris et  al., 2009). See 
Appendix 1 (Supplementary Table 1) for more detail.

Measures

An overview of the measures is presented below with more 
details outlined in Appendix 1 (Supplementary Tables 2 and 3). 
We used baseline assessments of socio-demographic variables, 
carer type, and self-rated health. Additional social resources, 
wellbeing, and cognitive impairment were assessed at baseline 
and D-C19 study. Loneliness was assessed in D-C19 study.

Background variables
Socio-demographic variables were coded for both the carer 
and person with dementia. Other covariates included the time 
since diagnosis of dementia in months at baseline and time 
between the baseline and D-C19 interviews in months, and 
self-rated health, which was rated by the person with dementia 
and the carer using the EQ5D-VAS scale (Rabin & Charro, 2001).

Cognitive impairment of the person with dementia was 
measured using Clinical Dementia Rating (CDR, Morris, 1993). 
An index score was computed using an online calculator 
(National Alzheimer’s Coordinating Center, 2021).

Wellbeing
Psychological wellbeing was evaluated using three National 
Statistics ONS4 (ONS, 2018) items. These items have shared 
thresholds (ONS, 2018) and were correlated (r for people with 
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dementia ranged 0.50–0.72, r for carers ranged 0.53–0.65, all 
ps<.001); a mean of the three items was used. Anxiety was eval-
uated using one National Statistics ONS4 (ONS, 2018) item.

Social resources
Carer type was indexed as a combination of coresidence status 
and spouse carer variables: 1 = spouse, 2 = coresident non-spouse, 
3 = non-coresident non-spouse. The quality of relationship 
between the person with dementia and carer was measured with 
four items (see Rippon et al., 2020), based on the Positive Affect 
Index (Bengtson & Schrader, 1982). A mean score was used; a 
higher score indicating better relationship quality (Cronbach’s 
alpha for people with dementia = 0.78, Cronbach’s alpha for car-
ers = 0.81). Social contacts were measured with two questions 
at baseline: How many 1) relatives 2) friends do you see or hear 
from at least once a month?, based on the Lubben Social Network 
Scale (Lubben et al., 2006). In D-C19 the questions were modified: 
How many 1) relatives (birth, marriage, adaption) 2) friends have 
you seen or heard from (this could be online) during the lock-
down? Because of the difference in wording and time scale used, 
social contacts were used as observed variables at baseline and 
D-C19 study (no estimation of change). Formal day activities for 
the person with dementia were in-person, by telephone, or 
online. Participation in any of the listed activities was coded as 1, 
otherwise 0.

Loneliness was assessed using a 3-item version of UCLA 
loneliness scale (Hughes et al., 2004; Russell et al., 1980) recom-
mended by the ONS (Snape & Martin, 2018): A sum score was 
calculated, a higher score indicating more loneliness (Cronbach’s 
alpha for people with dementia = 0.83, Cronbach’s alpha for 
carers = 0.80).

Analysis

We used Structural Equation Modelling (SEM) to build a path 
model with loneliness as an observed outcome. Mediation was 
estimated using indirect effects. Social resources, wellbeing, 
and cognitive impairment were treated as predictors of lone-
liness and adjusted for the background variables at baseline. 
Several socio-demographic factors correlated between the 
carer and person with dementia (ethnicity, and the overlap 
between coresidence, home ownership, area deprivation and 
being married as most coresident carer/person with dementia 
dyads were couples): therefore, for these variables only, the 
individual’s own indicator was used in the model. For the vari-
ables with repeated measures, Latent Growth Curves were 
estimated for the level and change. In a Latent Growth Curve 
model (Meredith & Tisak, 1990), random effects are used to 
capture individual differences and fixed effects to estimate the 
average growth of the entire sample. Analyses were carried out 
with Mplus 8 (Muthén & Muthén, n.d.). With two time points, a 
simple linear change (slope) could be estimated with the initial 
level (intercept).

The fit of the model was assessed by chi-square analysis, but 
because this is sensitive to sample size, we also used three other 
recommended fit indices (Hu & Bentler, 1999; Kline, 2005): the 
Comparative Fit Index (CFI), Root Mean Square Error of approx-
imation (RMSEA), and Standardized Root Mean Square Residual 
(SRMR). A value at or below 0.05 for the RMSEA and SRMR and 
at or above 0.90 for the CFI was considered to indicate an ade-
quate fit for the model. Maximum likelihood estimation with 
robust standard errors (MLR) was used to take into account any 

sample non-normality. Missing data were handled using the full 
information maximum likelihood method (FIML) (Acock, 2005), 
which enables including cases with missing values for any 
dependent variable in path models such that information on 
the means and variances of all data are used.

Results

Descriptive Results

Recruitment. On average, there were 8.2 months between 
waves (range 5–11 months). 114 dyads in which either the carer 
or both the carer and person with dementia participated.1 Of 
these, 108 carers and 67 people with dementia completed the 
loneliness measure. Forty-nine (73%) of the people with demen-
tia and 107 (94%) of the carers completed the questionnaires 
over the phone, the remainder posted a hardcopy back to the 
researchers.

Background characteristics are shown in Table 1.
Social resources, wellbeing, clinical dementia rating, and 

loneliness distributions are shown in Table 2. Carers were 
mostly spouses or long-term partners (54%; 98% were coresi-
dent). 14% of carers were non-spouse coresidents (of whom 
86% were children of person with dementia) and 32% were 
non-spouse and not coresident (of whom 86% were children of 
person with dementia). 68% of the carers were coresident with 
the person with dementia at baseline. Formal day activities for 
the person with dementia declined from 43% at baseline to 11% 
in D-C19 study (a statistically significant negative mean slope 
in latent growth curve). In carers, quality of relationship was 
rated somewhat lower with a decline between the measure-
ment points (a statistically significant negative slope in latent 
growth curve) compared to people with dementia. CDRs ranged 
from questionable to mild (Morris, 1993), increasing from base-
line to D-C19 study (a statistically significant positive slope in 
the latent growth curve indicating increased cognitive impair-
ment). Based on published thresholds (ONS, 2018), at baseline 
and D-C19 study, mean levels of psychological wellbeing were 
high, and levels of anxiety ranged low-medium. The group 
means of these wellbeing markers changed little between 
assessments in both people with dementia and their carers 
(Table 2). The statistically significant variances in the latent 
growth curves suggested differences between the individuals 
at the starting levels (intercepts) and rate of change (slope) 
between the baseline and D-C19 study both in the models for 
carers and people with dementia.

Social Resources, Wellbeing, and Background Variables 
as Predictors of Loneliness in People with Dementia and 
Carers

We fitted the models for people with dementia and for carers 
while adjusting for the background variables. With three carer 
type categories, the models were fitted with two alternative 
reference groups to show all comparisons: 1) using the non-
spouse and resident carer as a reference group and 2) using 
non-spouse non-resident carer as a reference group.

People with dementia models
Figure 1 shows the significant paths for the people with 
dementia with non-spouse non-coresident carer as reference 
group. Figure 2 shows the significant paths for the people 
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with dementia with non-spouse coresident carer as reference 
group. In both these models, direct predictors of loneliness 
were lower level of relationship quality and declined relation-
ship quality with carer, larger decline in formal day activities, 
and fewer social contacts in D-C19 study. Indirect predictors. 
Table 3 shows the direct effects without mediation and the 
indirect effects when mediation was estimated in the models 
shown in Figure 2. Carer type was indirectly associated with 
loneliness through relationship with carer. Specifically, people 
with dementia whose carer was non-spouse and coresident 
with person with dementia reported less loneliness due to 
improved relationship with carer between assessments com-
pared to people with dementia with spouse carers or non-
spouse non-coresident carers, who reported higher levels of 
loneliness due to deterioration in the relationship with carer 
(Table 3). In addition, higher levels of anxiety at baseline were 
indirectly associated with higher levels of loneliness through 
less decline in anxiety and fewer social contacts at D-C19 
study. A higher level of formal social activities at baseline pre-
dicted less decline in social formal activities between assess-
ments and further lower levels of loneliness at D-C19 study. 
Increased cognitive impairment was associated with fewer 

contacts at D-C19 study and further higher levels of loneli-
ness. Finally, a higher number of social contacts and higher 
psychological wellbeing at baseline each predicted deterio-
ration in relationship with carer between baseline and D-C19 
study and higher levels of loneliness. Supplementary Tables 
4 and 5 (Appendix 2) show the associations of the background 
variables in the models for people with dementia in 
Figures 1 and 2.

Carer models 
Direct predictors.  Non-spouse coresident carers reported 
more loneliness than spouse carers or non-spouse non-
coresident carers (Figures 3 and 4). In carers, a higher level 
and increase in anxiety were associated with loneliness. A 
higher level of formal day activities and increased cognitive 
impairment in the person with dementia were associated 
with carer loneliness. Indirect predictors. There were no 
significant indirect paths between the variables in the carer 
models. Accordingly, Table 3 shows only the direct effects 
without mediation for carers. Supplementary Tables 6 and 
7 show the associations of the background variables in the 
models for carers in Figures 3 and 4.

Table 1.  Background variables in carers and people with dementia at baseline and among those 
who participated in D-C19 study.

Assessment

Baseline D-C19

n %/ M (sd) n %/ M (sd)

Location 206 114
   Sussex 47 45
   Gateshead 26 30
   London 27 25
Time since diagnosis of dementia at baseline 

(months)
175 3.7 (2.7) 98 3.7 (1.7)

Time between baseline and D-C19 interview 
(months)

– – 114 8.2 (1.7)

Carer
Age at baseline 206 66.5 (13.9) 114 66.1 (13.8)
Female 206 69 114 67
Ethnicity, White 206 91 114 90
Education 198 108
   No qualification 12 7
   Lower secondary school (0-level/GCSE) 26 24
   Upper secondary school (A/AS level)/ 

Vocational degree (NVQ 1–4 levels)
33 34

   Higher education degree 29 34
Occupational class 183 101
   Professional 43 44
   Intermediate 33 36
   Routine 25 21
Working and/or volunteering 205 27 113 26
Home owner 206 79 114 80
IMD (higher = less deprived) 202 6.6 (2.8) 112 6.4 (2.9)
Self-rated health (EQ5D-VAS) 188 77.4 (16.9) 106 78.1 (17.9)

Person with dementia
Age at baseline 204 80.3 (8.3) 114 79.8 (8.9)
Female 206 55 114 58
Ethnicity, White 206 92 113 92
Education 186 104
   No qualification 32 36
   Lower secondary school (0-level/GCSE) 29 25
   Upper secondary school (A/AS level)/ 

Vocational degree (NVQ 1–4 levels)
23 21

   Higher education degree 16 18
Occupational class 199 108
   Professional 37 35
   Intermediate 27 27
   Routine 36 38
Homeowner 206 72 114 74
IMD (higher = less deprived) 206 6.3 (2.9) 114 6.2 (2.9)
Self-rated health (EQ5D-VAS) 185 68.6 (20.4) 103 67.4 (20.0)

IMD = Index of Multiple Deprivation.

https://doi.org/10.1080/13607863.2022.2080179
https://doi.org/10.1080/13607863.2022.2080179
https://doi.org/10.1080/13607863.2022.2080179
https://doi.org/10.1080/13607863.2022.2080179
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In both models for people with dementia and carers, most 
of the associations between the level and slope in the repeated 
measures were negative, suggesting that the higher initial 
level was associated with slower rate of change (e.g. higher 
level of anxiety at baseline was associated with slower change 
in anxiety between baseline and the D-C19 study, values 
regressing towards the mean). A sensitivity analysis of the 
associations with dementia type is presented in Appendix 2 ( 
Supplementary Tables 8–10 ). Because of the small numbers 
in the dementia type categories, we could not use this variable 
in the full model.

Discussion

Loneliness in the Covid-19 pandemic appears to be shaped by 
different pathways between social resources, wellbeing, and 
dementia-related cognitive impairment in people with demen-
tia and their carers. For carers, higher levels of loneliness were 
directly associated with carer type, level and increase of anxiety 
in carer, more formal day activities, and higher cognitive impair-
ment in the person with dementia. For people with dementia, 
non-spouse coresident carer type, and higher initial levels of 
social resources, wellbeing, and cognitive impairment 

Table 2.  Social resources, wellbeing, and clinical dementia rating at baseline and D-C19 study, and loneliness (D-C19 study only).

All participants Those present in both waves Estimates from the Latent Growth Curvea

Assessment

Baseline D-C19 Baseline D-C19 Means Variances

n %/ M (sd) n %/ M (sd) n %/ M (sd) n %/ M (sd) Intercept Slope Intercept Slope

Carer type 206 114 – – – – – –
   Spouse 53.9 55.3 – – – – – – – –
   Non-spouse coresident 14.1 12.3 – – – – – – – –
   Non-spouse 

non-coresident
32.0 32.5 – – – – – – – –

Formal day activities 205 43 108 11 107 42 107 11 0.43*** −0.33*** 0.25*** 0.28***
CDR 197 0.8 (0.47) 105 1.0 (0.61) 96 0.8 (0.46) 96 1.0 (0.61) 0.83*** 0.23*** 0.22*** 0.20***
Carer
  Social contacts 188 3.6 (1.00) 113 4.0 (1.09) 103 3.7 (1.00) 103 4.0 (1.10) – – – –
  Quality of relationship 

with person with 
dementia

200 4.6 (1.00) 109 4.3 (1.00) 104 4.7 (0.95) 104 4.3 (0.98) 4.60*** −0.42*** 0.97*** 0.72***

  Anxiety 185 3.1 (2.86) 106 3.3 (2.86) 95 3.1 (2.97) 95 3.2 (2.63) 3.13*** 0.19 8.11*** 10.73***
  Psychological wellbeing 186 7.5 (1.55) 107 7.4 (1.40) 96 7.3 (1.66) 96 7.4 (1.37) 7.44*** 0.01 2.44*** 1.52***
 L oneliness – – 108 4.5 (1.61) – – – – – – – –
Person with dementia
  Social contacts 198 3.2 (1.20) 91 3.6 (1.10) 88 3.4 (1.19) 88 3.6 (1.09) – – – –
  Quality of relationship 

with carer
197 5.0 (0.81) 64 4.9 (0.77) 58 5.0 (0.94) 58 4.9 (0.79) 4.97*** −0.08 0.66*** 0.53***

  Anxiety 187 2.8 (2.92) 63 2.6 (2.87) 60 3.1 (2.75) 60 2.5 (2.87) 2.84*** −0.39 8.52*** 10.27***
  Psychological wellbeing 190 7.8 (1.70) 63 7.7 (1.84) 60 7.8 (1.63) 60 7.6 (1.87) 7.76*** −0.10 2.90*** 1.66***
 L oneliness – – 67 4.3 (1.79) – – – – – – – –

CDR = Clinical Dementia Rating. a Unadjusted Latent Growth Curve model shows unstandardized estimates for the means (m) and residual vari-
ances (r) for intercept and slope between baseline and D-C19 interview.

Figure 1.  People with dementia model: The change (S = slope) and initial level (I = Intercept) of anxiety (ONS), psychological wellbeing (ONS), quality of relationship 
with carer, formal day activities, and cognitive impairment (CDR) between baseline and C19 study in DETERMIND (n = 206) and further on people with dementia 
loneliness in D-C19 study using Latent Growth Curve and observed social contacts. Only significant paths shown for the full model. Unstandardized path estimates 
and standard errors in parenthesis shown. Adjusted for background variables. *p < 0.05, **p < 0.01, *** p < 0.001. Model fit: Chi-square = 99.25, degrees of freedom = 
49, CFI = 0.91, RMSEA = 0.047, SRMR = 0.041. Thicker lines for the paths indicate a significant indirect effect.

https://doi.org/10.1080/13607863.2022.2080179
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Figure 2.  People with dementia model: The change (S = slope) and initial level (I = Intercept) of anxiety (ONS), psychological wellbeing (ONS), quality of relationship 
with carer, formal day activities and cognitive impairment (CDR) between baseline and C19 study in DETERMIND (n = 206) and further on people with dementia 
loneliness in D-C19 study using Latent Growth Curve and observed social contacts. Only significant paths shown for the full model. Unstandardized path estimates 
and standard errors in parenthesis shown. Adjusted for background variables. *p < 0.05, **p < 0.01, ***p < 0.001. Model fit: Chi-square = 99.25, degrees of freedom = 
49, CFI = 0.91, RMSEA = 0.047, SRMR = 0.041. Thicker lines for the paths indicate a significant indirect effect.

Table 3.  Direct and indirect effects in the models for carers and people with dementia (the indirect paths shown in  
Figures 1 and 2).

Standardized estimates (Standard Error)

Direct effects on loneliness (not allowing mediation) Model for carers
Model for people with 

dementia

Social resources
Formal day activities, level (I) 0.39 (0.09)*** 0.08 (0.14)
Formal day activities, slope (S) 0.23 (0.10)* 0.26 (0.11)*
Quality of relationship with person with dementia, level (I) 0.06 (0.09) −0.43 (0.14)**
Quality of relationship with person with dementia, slope (S) 0.04 (0.11) −0.42 (0.22)*
Social contacts, baseline −0.01 (0.08) −0.03 (0.09)
Social contacts, D-C19 −0.01 (0.11) −0.50 (0.14)***
Carer type (ref = Non-spouse coresident)
Spouse −0.47 (0.17)** 0.83 (0.19)***
Non-spouse non-coresident −0.51 (0.11)*** 0.80 (0.17)***
Wellbeing
Anxiety, level (I) 0.33 (0.07)*** 0.24 (0.10)*
Anxiety, slope (S) 0.25 (0.10)* 0.10 (0.09)
Psychological wellbeing, level (I) −0.22 (0.12) −0.21 (0.16)
Psychological wellbeing, slope (S) 0.06 (0.11) −0.31 (0.23)
Cognitive impairment
Cognitive impairment (CDR), level (I) 0.09 (0.10) 0.40 (0.08)***
Cognitive impairment (CDR), slope (S) 0.17 (0.08)* −0.14 (0.09)
Indirect effects on loneliness in people with dementia (only the sigificant indirect 

paths shown)
Social resources
Non-spouse and coresident carer (vs. non-spouse and non-coresident carer) → improved 

relationship with carer (S) → lower levels of loneliness
−0.35 (0.15)*

Spouse carer (vs. non-spouse and coresident carer) → deteriorated relationship with carer (S) 
→ higher levels of loneliness

0.34 (0.17)*

Having more formal social activities (I) → less decline in formal social activities (S) → lower 
levels of loneliness

−0.24 (0.08)**

Having more social contacts at baseline → deteriorated relationship with carer (S) → higher 
levels of loneliness

0.11 (0.05)*

Wellbeing
Higher levels of wellbeing (I) → deteriorated relationship with carer (S) → higher levels of 

loneliness
0.16 (0.08)*

Higher levels of anxiety (I) → less decline in anxiety (S) → fewer social contacts at D-C19 
study → higher levels of loneliness

0.16 (0.06)**

Higher levels of anxiety (I) → having more social contacts at D-C19 study → lower levels of 
loneliness

−0.16 (0.08)*

Cognitive impairment
Increased cognitive impairment (CDR) (S) → fewer social contacts at D-C19 study → higher 

levels of loneliness
0.11 (0.05)*

I = intercept, S = slope. * p < 0.05, ** p < 0.01, *** p < 0.001.
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predicted the changes in these factors; this produced indirect 
effects on social contacts and loneliness. Our findings show 
that social and wellbeing factors have different pathways to 
loneliness in people with dementia and their carers. Notably, 
non-spouse coresident carer type directly predicted increases 
in loneliness in carers, and indirectly predicted decreases in 
loneliness in people with dementia via improved relationship. 
These findings suggest that, in face of Covid-19 restrictions, 

carers often prioritized the needs of the person with dementia 
at their own emotional cost. This notion is aligned with other 
DETERMIND evidence concerning the maintenance of quality 
of life in these populations (Hicks et al., 2022).

Being a coresident non-spouse carer positively predicted 
loneliness in carers, in line with reports from IDEAL (Victor et al., 
2021). For carers, coresidency, coupled with an increase in care 
responsibilities and lesser availability to manage own needs 

Figure 3.  Carer model: The change (S = slope) and initial level (I = Intercept) of anxiety (ONS), psychological wellbeing (ONS), quality of relationship with person 
with dementia, formal day activities and cognitive impairment (CDR) between baseline and C19 study in DETERMIND (n = 206) and further on carer loneliness in 
D-C19 study using Latent Growth Curve and observed social contacts. Only significant paths shown for the full model. Unstandardized path estimates and standard 
errors in parenthesis shown. Adjusted for background variables. *p < 0.05, **p < 0.01, ***p < 0.001. Model fit: Chi-square = 107.54, degrees of freedom = 49, CFI = 0.91, 
RMSEA = 0.016, SRMR = 0.030.

Figure 4.  Carer model: The change (S = slope) and initial level (I = Intercept) of anxiety (ONS), psychological wellbeing (ONS), quality of relationship with person 
with dementia, formal day activities and cognitive impairment (CDR) between baseline and C19 interview in DETERMIND (n = 206) and further on carer loneliness in 
D-D-C19 study using Latent Growth Curve and observed social contacts. Only significant paths shown for the full model. Unstandardized path estimates and standard 
errors in parenthesis shown. Adjusted for background variables. *p < 0.05, **p < 0.01, ***p < 0.001. Model fit: Chi-square = 107.54, degrees of freedom = 49, CFI = 0.91, 
RMSEA = 0.016, SRMR = 0.030.
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during the Covid-19 pandemic, potentially leads to loneliness 
(D’Cruz & Banerjee, 2020a; Quinn et al., 2015; Steenfeldt et al., 
2021). Importantly, our findings go beyond previous work by 
highlighting the importance of spouse status in shaping the 
effects of coresidency on carer loneliness. Specifically, we found 
increases in loneliness for coresident non-spouse, compared 
with spouse carers. Lower levels of loneliness among spouse 
carers are possibly driven by use of emotion regulation strate-
gies in face of Covid-19-related changes in the caregiving situ-
ation (Kearns & Creaven, 2017; Preece et al., 2021). For example, 
use of emotion regulation strategies labelled ‘adaptive’ (e.g. 
positive reappraisal) has been associated with less loneliness 
during the Covid-19 pandemic (Gubler et al., 2021). It is there-
fore possible that spouses’ framing of changes to the caregiving 
situation as beneficial to the relationship may buffer against 
carer loneliness for coresident carers. Spouse dementia carers 
may perceive increased caring responsibilities as a part of cou-
plehood (Stirling et al., 2010) and value having more time for 
rich interactions with their partners (D’Cruz & Banerjee, 2020a). 
This possibility is a direction for future research.

For people with dementia, having a non-spouse (largely 
adult offspring) coresident carer predicted decreases in loneli-
ness due to increases in relationship quality with carer. Better 
relationship quality with carer is associated with quality of life 
in people with dementia (Martyr et al., 2018) and people with 
dementia report viewing their relationships with carers as ben-
eficial for mitigating loneliness (Moyle et al., 2011). Crucially, 
our findings show that increases in relationship quality with 
carer mitigated against loneliness for people with dementia 
with a non-spouse coresident carer, whereas those with a 
spouse carer or a non-spouse (mostly adult offspring) non-cores-
ident carer reported higher levels of loneliness due to deterio-
rated relationship with carer. The experience of caring for a 
family member with dementia can be challenging (e.g. loss of 
social opportunities, van Wijngaarden et al., 2018) in different 
ways for spouse and non-spouse carers (Johansson et al., 2021). 
The current findings raise the possibility that non-spouse carers 
who were coresiding with the person with dementia during the 
Covid-19 pandemic seized the opportunity to invest in the filial 
relationship, for example, by prioritizing the emotional needs 
of the person with dementia (Luichies et al., 2021), which ulti-
mately mitigated against loneliness in the person with demen-
tia. Indeed, qualitative reports show that family carers (69% 
adult offspring) of people with dementia deepened their caring 
relationship through more contact during the Covid-19 pan-
demic (Tulloch et al., 2022). A related interpretation is that peo-
ple with dementia may have used the opportunity to enhance 
the quality of the relationship with the non-spouse carer, acting 
as active social agents (Bartlett & O’Connor, 2010) in the face of 
pandemic-related challenges (Dixon et al., 2022).

Our findings concerning formal day activities suggest 
another example of how the support of carers can benefit the 
person with dementia but carry costs for the carer. A higher 
level of formal day activities for the person with dementia at 
baseline was a direct positive predictor of loneliness in carers, 
and a negative indirect predictor of loneliness in person with 
dementia via less decline in social formal activities between 
assessments. Thus, whereas participation in day activities was 
associated with decreases in feelings of loneliness in people 
with dementia (Greenberg et al., 2020), higher levels of partic-
ipation in activities potentially further limited the availability of 
carers to manage own emotional needs (Quinn et  al., 2015), 
resulting in increases in loneliness. In other words, these 

findings suggest that carers’ continued support of sustaining 
participation in activities benefited the person with dementia 
at the cost of loneliness in the carer.

The current findings highlight the need for additional support 
for carers’ psychosocial needs (Giebel et al., 2021a). While restric-
tions imposed during the pandemic have presented challenges 
for delivering this support, the remote and blended approaches 
developed during the pandemic may enable support to be deliv-
ered in a more flexible and accessible way in the future (Wheatley 
et al., 2022). However, more evidence is needed to determine 
which support might best alleviate loneliness among unpaid 
dementia carers (Cheng & Zhang, 2020). A 2021 review identified 
potential interventions that are feasible under pandemic-related 
social restrictions, such as facilitating connection with peers and 
providing education to address barriers to social connection 
(Williams et al.), and testing their effectiveness among dementia 
carers is a direction for future research.

In addition, we have found evidence for converging wellbe-
ing effects on loneliness in carers and people with dementia. 
Specifically, anxiety at baseline predicted higher levels of lone-
liness in both carers (direct association) and in people with 
dementia (via less decline in anxiety and fewer social contacts 
at D-C19). These findings demonstrate the importance of well-
being indicators in understanding resilience in both people with 
dementia and their carers (Kim et al., 2021; Windle et al., 2021), 
and suggest that interventions for people with dementia that 
target anxiety and the sustenance of social network, for exam-
ple via use of technology (Alves et al., 2020), may serve to alle-
viate loneliness in this population in the event of future 
pandemic restrictions and perhaps in non-pandemic situations.

Limitations

This study has important limitations. Due to the overlap of infor-
mation concerning the coresident dyads, we tested separate 
models for people with dementia and carers. A related point is 
that we could not study the change in coresidence status given 
that this change applied to only four participants. Also, a base-
line measure of loneliness was not available, and accordingly 
we cannot rule out the possibility that pre-existing differences 
in loneliness in our samples affected the findings. Nonetheless, 
this is the first comprehensive investigation of predictors of 
loneliness in people with dementia and their carers, and we will 
be able to include loneliness as both a predictor and outcome 
as additional longitudinal DETERMIND data become available.

We used FIML to deal with missingness within and between 
the waves. This method makes it possible to use all available 
information and reduce the estimation bias related to selection. 
For example, it enabled us to take into account that missingness 
was more frequent in people with more severe dementia at 
baseline. FIML requires some baseline information on the par-
ticipants to deal with missingness. Therefore, when the con-
tacted person with dementia or carer did not respond at all 
during baseline data collection, there could be unmeasured bias 
due to initial selection. Bias may also have been introduced 
within D-C19 due to the varying methods that were used as a 
consequence of the pandemic despite our efforts to ensure high 
data quality. At follow-up, some measures that were delivered 
at baseline changed in wording (e.g. Lubben Social Network 
Scale, Lubben et al., 2006), were omitted as they were difficult 
to administer remotely (i.e. Standardized Mini Mental State 
Examination, Molloy & Standish, 1997), or were administered 
using a different method if the person with dementia was 
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unable to participate in the study (e.g. CDR, Morris, 1993). CDR 
administration at follow-up involved asking the carer to score 
the measure, either in discussion with the researcher during 
telephone interviews or on their own in self-completion paper-
based questionnaires, as opposed to the researchers’ scoring it 
based on their interviews at baseline. It is possible that this 
change in administration methods affected follow-up data.

Finally, our dataset did not include measures of changes in 
caregiving approach under lockdown, which we speculate may 
drive dyadic processes (e.g. investment in relationship) that 
shape loneliness in people with dementia and carers. Future 
research could develop and implement such measures to exam-
ine our interpretations, and whether carers experienced positive 
psychological outcomes such as self-discovery and self-affirma-
tion (Tulloch et al., 2021) as a result of their caregiving decisions.

Conclusions

Through a longitudinal investigation of loneliness in the Covid-
19 pandemic, we provide evidence of the differential paths 
predicting loneliness in people with dementia and carers. 
Whereas social resources predicted decreases in loneliness in 
people with dementia, the same resources predicted increases 
in loneliness in carers via processes that relate to the caregiving 
dyad. The current findings are in accord with additional 
DETERMIND evidence that highlights the vulnerability of carers 
of people with dementia in the Covid-19 pandemic (Hicks et al., 
2022), and extend emerging evidence on the psychological 
costs of caregiving in the Covid-19 pandemic (Altieri & 
Santangelo, 2021). Together, our findings suggest that in the 
face of challenging circumstances, carers prioritized providing 
good quality care for the person with dementia that protected 
that person from loneliness at the cost of experiencing loneli-
ness themselves. In this sense, the current findings are a testa-
ment to the power of adaptation and selflessness in dementia 
caregiving dyads to cope with adversity.

Note

	 1.	 We examined differences in background variables and cognitive 
impairment between 1. people with dementia and 2. carers, who 
participated in both waves (vs. baseline only) via chi-square and t 
tests. Among people with dementia, those who participated in 
both waves had a lower CDR score, M(SD)=0.7(0.4) vs. 0.8(0.5), 
t(195)=3.01, p = 0.003. Among carers, those who participated in both 
waves were fewer with no qualification 7% vs. 12%, and more with 
higher education, 35% vs. 28.5%, χ2

(4)=11.28, p=.02. There were no 
significant differences in age, gender, marital status, education, 
ethnicity (White vs. non-White), occupational class, index of multi-
ple deprivation, time since diagnosis of dementia, and physical 
health (among people with dementia and carers), nor in working/
volunteering status and home ownership (among carers). Our use 
of FIML method for missingness meant that the few above differ-
ences were taken into account in the models.
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