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Background: Family caregivers of patients with dementia are at high risk of stress
and burden, and quarantine due to the coronavirus disease 2019 (COVID-19) pandemic
may have increased the risk of psychological disturbances in this population. The current
study was carried out during the national lockdown declared in March 2020 by the Italian
government as a containment measure of the first wave of the coronavirus pandemic
and is the first nationwide survey on the impact of COVID-19 lockdown on the mental
health of dementia informal caregivers.

Methods: Eighty-seven dementia centers evenly distributed on the Italian territory
enrolled 4,710 caregiver–patient pairs. Caregivers underwent a telephone interview
assessing classical symptoms of caregiver stress and concern for the consequences
of COVID-19 infection on patient’s health. We calculated prevalence of symptoms and
regressed them on various potential stress risk factors: caregivers’ sociodemographic
characteristics and lifestyle, patients’ clinical features, and lockdown-related elements,
like discontinuity in medical care.

Results: Approximately 90% of caregivers reported at least one symptom of stress,
and nearly 30% reported four or more symptoms. The most prevalent symptoms
were concern for consequences of COVID-19 on patient’s health (75%) and anxiety
(46%). The main risk factors for stress were identified as a conflicting relationship with
the patient and discontinuity in assistance, but caregiver’s female sex, younger age,
lower education, and cohabitation with the patient also had an impact. Availability of
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help from institutions or private individuals showed a protective effect against sense
of abandonment but a detrimental effect on concern about the risk for the patient to
contract COVID-19. The only protective factor was mild dementia severity, which was
associated with a lower risk of feeling isolated and abandoned; type of dementia, on the
other hand, did not affect stress risk.

Conclusion: Our results demonstrate the large prevalence of stress in family caregivers
of patients with dementia during the COVID-19 pandemic and have identified both
caregivers and situations at a higher risk of stress, which should be taken into account
in the planning of interventions in support of quarantined families and patients.

Keywords: caregiver, dementia, COVID-19, stress, burden

INTRODUCTION

Caregiver stress and burden, often described as an “enduring
stress and frustration” phenomenon (Butcher et al., 2001), may
have an extremely heavy impact on lives of family members
who take care of relatives with dementia. Caregiver stress
is mainly characterized by psychological symptoms such as
anxiety, depression, irritability, feelings of being overwhelmed
or abandonment, and tendency toward social isolation; but it
is also associated with physical morbidity, disruption of family
and professional life, and financial hardship (Faison et al.,
1999; Chiao et al., 2015). Multiple factors have been shown
to increase the risk of caregiver stress. Type of dementia, e.g.,
frontotemporal dementia (FTD) (Riedijk et al., 2006; Mioshi
et al., 2013; D’Onofrio et al., 2015; Pilon et al., 2016; Liu et al.,
2018), greater severity of cognitive and functional impairment
(Wolfs et al., 2012; Mioshi et al., 2013; Liu et al., 2017; Riffin et al.,
2019), and, most of all, worse behavioral disturbances (Wolfs
et al., 2012; Papastavrou et al., 2007; Poon, 2019), have all been
associated with higher levels of caregiver burden. Among carers’
characteristics, younger age, lower education, female gender, and
some type of kinship, namely, being patient’s child, have also
been linked with more severe anxiety and depression (Etters
et al., 2008; Hughes et al., 2014). Finally, poor quality of the
relationship between carer and care recipient (Faison et al., 1999;
Steadman et al., 2007; Mioshi et al., 2013) and unavailability of
social support and territorial resources (Upton and Reed, 2006)
have also been shown to increase caregiver’s perceived burden.

In late 2019, a new infectious disease [coronavirus disease
2019 (COVID-19)] caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) emerged in Wuhan, China, and
subsequently spread in most countries and territories around
the world. COVID-19 causes severe pneumonia and acute
respiratory distress and may progress to multiple organ failure
and death (Guan et al., 2020), especially in older adults and
in patients with comorbidities (Shahid et al., 2020). In the
absence of an antiviral treatment, anti-COVID interventions
are now based on symptomatic therapy and on the prevention
of contagion, which takes place through close contact with an
infected person. In the majority of affected countries, national
health institutions have therefore imposed periods of lockdown
and mass quarantines, with extremely strict limitations on
activities and movements, generally only allowed for work or

emergencies. These measures have proved efficacious for the
containment of the infection (Nussbaumer-Streit et al., 2020;
Sebastiani et al., 2020), but requested restrictions are likely to
have augmented the difficulties that family caregivers of patients
with dementia have to deal with daily. Social isolation, limitation,
and difficulties in accessing health and social support services,
worsening of patient’s cognitive and motor deficits (Rainero et al.,
2020), and behavioral and psychological symptoms (Cagnin et al.,
2020) during the quarantine, in addition to dementia patients’
vulnerability to the viral infection, may all have increased the
stress and burden perceived by dementia caregivers. Evidence
in support of this hypothesis has in fact been provided by a
few studies on pandemic-related caregiver stress performed in
Italy (Carpinelli Mazzi et al., 2020; Altieri and Santangelo, 2021),
the first epicenter of COVID-19 epidemic outside China, in two
other European countries, Greece (Tsapanou et al., 2020) and
Portugal (Borges-Machado et al., 2020), in Argentina (Cohen
et al., 2020), and in India (Vaitheswaran et al., 2020). However,
available data are scarce, and additional data are warranted. The
current study was aimed at contributing to this literature and
expanding knowledge on the impact of the coronavirus pandemic
on caregiver stress. Published studies used telephone or online
scales of caregiver burden, quality of life, or depression and
anxiety and included a maximum of 239 participants. In our
study, we relied on a nationwide survey carried out during the
lockdown declared in Italy in the first COVID-19 wave, and
we investigated an extensive array of stress symptoms and a
comprehensive set of potential risk factors of higher caregiver
stress due to the quarantine.

Northern Italy hosted the first European case of the
coronavirus disease, in late February 2020; and Italy was the first
country in the world to declare a national lockdown, on March 9,
2020. The Italian Neurological Society for Dementia (SINdem), a
scientific society involved in dementia care and research, devised
a nationwide survey on the effects of the quarantine on patients
with dementia and their informal caregivers, which was carried
out in April 2020 and involved nearly 5,000 caregiver–patient
pairs. The survey was based on a telephone interview with family
caregivers, which included a questionnaire on the worsening
of patients’ motor, cognitive, and behavioral symptoms during
the lockdown (Cagnin et al., 2020; Rainero et al., 2020), and a
brief caregiver stress inventory. This paper reports on analysis
of responses to the stress inventory, providing unique data on
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caregiver burden and related risk factors in such exceptional
circumstances and in a particularly large cohort.

MATERIALS AND METHODS

Eighty-seven Italian Centers for Dementia and Cognitive
Disorders (CDCD) were involved in the study and enrolled a
total of 4,913 caregivers who participated on a voluntary basis.
The only inclusion criterion was being the informal carer of
a patient with dementia. Patients were included if they met
criteria for one of the four most common forms of dementia (in
regard to mixed dementia, patients were characterized according
to predominant type of dementia): Alzheimer’s disease (AD),
dementia with Lewy body disease (DLB), FTD, and vascular
dementia (VaD). Moreover, for the present study, we only
included caregivers of community-dwelling patients; hence, 203
caregivers of institutionalized patients who presented a different
starting condition from other participants were excluded, leading
to a final sample size of 4,710 cases. Their distribution on the
Italian territory was homogeneous: 1,654 participants (35.0%)
were from the north of Italy, 1,491 (32.0%) from the center of
Italy, and 1,565 (33.0%) from the south. The total number of
Italian regions involved was 16 out of 20.

Caregiver Stress Questionnaire and Risk
Profiling
Caregivers were contacted by telephone by a neurologist, a
geriatrician, or a psychologist from patients’ referring CDCD
and underwent a semi-structured interview after being informed
about the study purpose and procedures and after giving oral
consent to participate. All interviews were carried out from April
14 to April 24, 2020, i.e., from day 38 to day 48 from the start of
the national lockdown (44.7 ± 1.2 days on average).

The survey protocol comprised a section reporting general
information about the patient and the caregiver, an informant
interview assessing changes in patient’s clinical conditions during
the lockdown, and the caregiver stress questionnaire.

The caregiver stress questionnaire was composed of six binary
present/absent questions tapping the following stress symptoms:
(1) depression, (2) anxiety, (3) anguish, (4) irritability, (5)
overwhelmed/helplessness (OH), and (6) isolation/abandonment
(IA). In addition, a seventh question dealt with a caregiver’s
concern for the consequences of COVID-19 infection on patient’s
health. Caregivers were explicitly asked to respond focusing
(1) on changes that occurred in their psychological status since
the beginning of the lockdown and (2) on feelings related to
caregiving, rather than to the pandemic or quarantine per se.
Identification of risk factors for caregiver stress took into account
caregivers’ and patients’ sociodemographic features, dementia
characteristics, and factors related to the lockdown. Information
about patient’s age and sex, disease stage, as defined by Clinical
Dementia Rating (CDR) scale, and diagnosis of dementia were
derived from CDCD’s clinical records, while the following data
were collected during the phone interview: caregiver’s sex, age,
and educational level; type of kinship (spouse, child, and other);
cohabitation with the patient during the lockdown; presence
of other family members at home; and temporary interruption

of work activity (for professionally active caregivers). During
the interview, the caregiver was also asked about presence of
conflicts with the patient, availability of in-person help from
other carers (relatives, friends, social services, or associations),
and discontinuity in medical care during the quarantine.

Ethical Standards
The study was initially approved by the Ethics Committee of the
Coordinating Centre (University of Torino on April 7, 2020, no.
00150/2020) and then by the local ethics boards.

Statistical Analysis
We conducted a descriptive analysis on the general characteristics
of the study, prevalence of symptoms of caregiver stress, and
frequency of risk factors. Mean, median, and standard deviation
were produced for continuous variables, and frequencies and
proportions for categorical variables. Rate of missing data
was <2%; hence, no imputation was made. We performed
logistic regression analyses in order to identify risk factors
for caregiver stress. Each of the seven stress symptoms
were first entered, as a dependent variable, in a series of
preliminary uni- or multivariable regressions, with the following
predictors or groups of predictors: caregiver’s and patient’s
sex and age (<70 or ≥70 years), caregiver’s education (≤8
or >8 years of schooling), kinship (spouse, child, and other),
cohabitation with the patient (yes/no), presence of other
family members (yes/no), and interruption of work during
lockdown (yes/no); type of dementia (AD/DLB/FTD/VaD) and
disease stage (mild/moderate/severe or bedridden—the last two
stages were pooled due to the low number of bedridden
cases); presence of conflicts with the patient (present/absent);
and availability of help from others (present/absent) and
discontinuity in medical care or assistance for the patient
(yes/no). Significant predictors were then entered in a global
multivariable regression, one for each stress symptom as a
dependent variable. Significance threshold was set at p < 0.05 for
all analyses. All analyses were carried out with SPSS, version 26
(IBM Corp., 2019, Armonk, NY).

RESULTS

General Characteristics of the Study
Cohort
Study participants’ main features are shown in Table 1. The
majority of caregivers were women (59.6%) and were patients’
children (53.6%). Their mean age was 59.5 ± 13.0 years,
and mean education was 12.0 ± 4.3 years. In most cases
(61.3%), caregivers lived with the patient and also with other
family members (63.0%) and were not working during the
quarantine (59.5%).

Most patients had a diagnosis of AD (68.5%), and half were in
a moderate disease stage (49.5%).

Only 22.8% of caregivers had experienced conflicts with
the care-recipient.

Help from others was available for 51.4% of caregivers, while
discontinuity in care and assistance during the lockdown was
reported by 23.4%.
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TABLE 1 | General characteristics of the study cohort.

Caregivers’ features

Mean Standard deviation

Age (years) 59.5 13.0

Education (years) 12.0 4.3

N. Valid%

Sex (women) 2,809 59.6

Kinship:

Spouse 1,731 37.3

Child 2,488 53.6

Others 425 9.2

Cohabitant with the patient (yes) 2,884 61.3

Other family members (yes) 2,958 63.0

Caregiver not working during lockdown 2,191/3,682* 59.5

Conflicts with the patient (yes) 1,072 22.8

Help from others (yes) 2,423 51.4

Discontinuity in care/assistance (yes) 1,094 23.4

*Number of professionally active caregivers.

Patients’ features

Mean Standard deviation

Age (years) 78.2 8.1

N. Valid%

Sex (women) 2,784 59.1

Type of dementia:

Alzheimer’s disease 3,227 68.5

Dementia with Lewy bodies 339 7.2

Frontotemporal dementia 404 8.6

Vascular dementia 740 15.7

Disease stage by CDR: Mild 1,197 25.5

Moderate 2,317 49.5

Severe/bedridden 1,169 25.0

CDR, Clinical Dementia Rating.

Prevalence of Stress Symptoms
The vast majority of caregivers (4,116 subjects, 87.4%)
reported at least one symptom of stress. Sixty percent
(2,827 subjects) reported one to three symptoms, and
27.4% (1289 subjects) reported four or more symptoms.
Concern about COVID-19 infection on health of patients
with dementia was the most prevalent complaint, reported
by 74.5% of participants, followed by anxiety and OH,
reported, respectively, by 45.9 and 34.0% of participants;
the other symptoms had a frequency ranging from 18.7 to
29.2% (Figure 1).

Distribution of Stress Symptoms After
Stratification of Caregiver Cohort by
Various Characteristics of Interest
A higher prevalence of all symptoms, and especially anxiety
(Figure 2), OH (Figure 3), IA, and anguish (Supplementary
Materials), was found for female caregivers, carers of
patients with more severe dementia, and caregivers

experiencing conflicts with the patient or discontinuity in
medical assistance.

Anxiety (Figure 2) was more frequent also among carers who,
due to lockdown restrictions, temporarily suspended work and
who had contacts with people or institutions, which helped them
in assisting the patient.

Depression was found to be more prevalent in older, less
educated caregivers and in spouses, than in other categories of
relatives; in carers who lived with the care recipient, who did not
live with other family members, and who had to interrupt work
during lockdown; and in caregivers of patients with a diagnosis of
FTD (Supplementary Materials). Only another stress symptom
was affected by type of diagnosis: irritability was slightly more
frequent in caregivers of patients with DLB (Supplementary
Materials). Finally, concern about COVID (Figure 4) was more
frequent in younger caregivers, in patient’s children, and in carers
who were not cohabitant with the patient, and also in those who
had contacts with helpers.

Identification of Risk Factors of Stress
Symptoms Through Regression Analyses
Results of Preliminary Univariate Regressions
Significant predictors of stress symptoms that emerged from
preliminary logistic regressions are displayed in Table 2,
while the Supplementary Table shows non-significant
predictors (patient’s age and sex, presence of other family
members at home, interruption of work activity, and type
of dementia).

Female caregivers were more prone to develop stress
symptoms of all types, but especially anxiety (OR 1.78) and
anguish (OR 1.85); younger caregivers were more likely to
show anxiety and anguish (ORs 1.30 and 1.33, respectively);
and caregivers with a lower educational level tended to be
at major risk of depression (OR 1.27), anxiety (OR 1.27),
and concern about COVID infection (OR 1.29). Unlike other
relatives, patients’ children were more likely to feel anxious
(OR 1.86) and, above all, irritable (OR 2.03). Irritability was
also more probable in caregivers who lived with the patient,
together with depression and IA (with ORs ranging from
1.37 to 1.40).

Conflicts with the patient had a heavy negative impact on all
stress symptoms. In particular, they caused a nearly threefold
rise in the risk of IA (OR 2.96), depression (OR 2.83), and
irritability (2.78).

Discontinuity in assistance was also strongly associated with
a higher risk of stress, especially IA (OR 3.58), but also OH and
irritability (ORs 2.57 and 2.34, respectively). On the other hand,
availability of help increased anxiety (OR 1.15) and concern about
COVID infection (OR 1.28), in spite of a protective effect against
sense of abandonment (OR 0.81).

The only other protective factor was a mild dementia stage,
which was associated with a minor risk of IA (OR 0.34).

Results of Multivariable Regressions
Almost all predictors that were significant at preliminary
regressions were confirmed by global regressions (Figure 5).
The only exceptions were the associations between caregivers’
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FIGURE 1 | Overall prevalence of stress symptoms in the study cohort.

FIGURE 2 | Prevalence of anxiety according to caregiver and patient features. Legend: AD, Alzheimer’s disease; FTD, frontotemporal dementia; DLB, dementia with
Lewy bodies; VaD, vascular dementia.

age and education and concern about COVID, and type of
kinship (child) and help from others and anxiety, which were no
longer significant.

Female sex, presence of conflicts with the patient, and
discontinuity in medical assistance were confirmed to increase
the risk of all stress symptoms. In particular, female caregivers
were more likely to feel anguished (OR 1.96) and anxious
(OR 1.78); caregivers with a conflicting relationship with
the patient were more likely to feel isolated/abandoned
(OR 2.52), irritated (OR 2.49), and depressed (OR 2.40);
and those experiencing discontinuation in assistance
were more likely to develop sense of IA (OR 3.27) and
OH (OR 2.43).

Global regressions also confirmed a higher risk of anxiety (OR
1.20) and anguish (OR 1.22) for younger caregivers, of anxiety
(OR 1.30) and depression (OR 1.40) for caregivers with a lower
educational level, and of irritability for patients’ children than for
other relatives (OR 1.36).

Cohabitation with the patient was still a significant risk factor
for depression (OR 1.48), irritability (OR 1.19), and IA (OR 1.26);
and receiving help from others was confirmed to have a protective
effect against IA (OR 0.75) but a detrimental effect on concern
about COVID (OR 1.27).

Finally, carers of patients with mild dementia were confirmed
to be at a lower risk of IA (OR 0.68).

DISCUSSION

To date, few studies have investigated the impact of the
COVID-19 pandemic on the mental health of family
caregivers of patients with dementia (Borges-Machado
et al., 2020; Carpinelli Mazzi et al., 2020; Cohen et al.,
2020; Tsapanou et al., 2020; Altieri and Santangelo,
2021), but this is the first nationwide multicenter survey,
performed in Italy during the first wave of the coronavirus
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FIGURE 3 | Prevalence of sense of being overwhelmed and helpless according to caregiver and patient features. Legend: AD, Alzheimer’s disease; FTD,
frontotemporal dementia; DLB, dementia with Lewy bodies; VaD, vascular dementia.

FIGURE 4 | Prevalence of concern about consequences of COVID-19 on patient’s health according to caregiver and patient features. Legend: AD, Alzheimer’s
disease; FTD, frontotemporal dementia; DLB, dementia with Lewy bodies; VaD, vascular dementia; COVID-19, coronavirus disease 2019.

pandemic, that took into consideration a very large sample,
a wide spectrum of symptoms of caregiver stress, and a
comprehensive array of potential risk factors for higher
stress levels.

Nearly 90% of our participants reported at least one symptom
of stress, and nearly 20% reported four or more symptoms.

In particular, anxiety and sense of being overwhelmed and
helplessness were present in one in two and one in three
caregivers, respectively, and were second only to concern
about the consequences of COVID-19 infection on patient’s
health, reported by three quarters of participants. Depression,
anguish, irritability, and sense of isolation and abandonment

Frontiers in Aging Neuroscience | www.frontiersin.org 6 April 2021 | Volume 13 | Article 653533

https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/aging-neuroscience#articles


fnagi-13-653533 April 21, 2021 Time: 12:8 # 7

Zucca et al. Dementia Family Caregivers and Lockdown

TA
B

LE
2

|R
es

ul
ts

(o
dd

s
ra

tio
s

an
d

95
%

co
nfi

de
nc

e
in

te
rv

al
s)

of
pr

el
im

in
ar

y
re

gr
es

si
on

an
al

ys
es

ca
rr

ie
d

ou
tf

or
ea

ch
st

re
ss

sy
m

pt
om

.

D
ep

re
ss

io
n

A
nx

ie
ty

A
ng

ui
sh

Ir
ri

ta
b

ili
ty

O
ve

rw
he

lm
ed

/h
el

p
le

ss
ne

ss
Is

o
la

ti
o

n/
ab

an
d

o
nm

en
t

C
o

nc
er

n
fo

r
co

ns
eq

ue
nc

es
o

f
C

O
V

ID
o

n
p

at
ie

nt
’s

he
al

th

Fe
m

al
e

ca
re

gi
ve

r
1.

59
**

**
(1

.3
2–

1.
90

)
1.

78
**

**
(1

.5
6–

2.
02

)
1.

85
**

**
(1

.5
9–

2.
14

)
1.

37
**

**
(1

.1
8–

1.
59

)
1.

47
**

**
(1

.2
8–

1.
68

)
1.

29
**

(1
.1

0–
1.

52
)

1.
17

*
(1

.0
1–

1.
36

)

C
ar

eg
iv

er
’s

ag
e

<
70

ye
ar

s
0.

85
(0

.6
4–

1.
14

)
1.

30
*

(1
.0

2–
1.

64
)

1.
33

*
(1

.0
2–

1.
72

)
1.

12
(0

.8
6–

1.
47

)
1.

07
(0

.8
3–

1.
37

)
0.

95
(0

.7
1–

1.
25

)
1.

13
(0

.8
7–

1.
46

)

C
ar

eg
iv

er
’s

ed
uc

at
io

n
≤

8
ye

ar
s

1.
27

**
(1

.0
7–

1.
51

)
1.

27
**

*
(1

.1
1–

1.
46

)
1.

13
(0

.9
8–

1.
32

)
1.

01
(0

.8
6–

1.
17

)
0.

99
(0

.8
6–

1.
15

)
1.

08
(0

.9
2–

1.
27

)
1.

29
**

(1
.1

1–
1.

52
)

K
in

sh
ip

:c
hi

ld
1.

49
(0

.7
0–

3.
18

)
1.

86
*

(1
.0

8–
3.

19
)

1.
39

(0
.7

7–
2.

52
)

2.
05

*
(1

.0
3–

4.
08

)
1.

74
(0

.9
8–

3.
11

)
1.

23
(0

.6
4–

2.
34

)
1.

63
(0

.9
4–

2.
83

)

C
oh

ab
ita

tio
n

w
ith

th
e

pa
tie

nt
1.

38
**

(1
.1

3–
1.

69
)

1.
04

(0
.9

0–
1.

22
)

1.
14

(0
.9

7–
1.

35
)

1.
37

**
*

(1
.1

6–
1.

62
)

1.
17

(1
.0

–1
.3

6)
1.

40
**

*
(1

.1
6–

1.
67

)
1.

00
(0

.8
4–

1.
20

)

D
em

en
tia

se
ve

rit
y:

m
ild

0.
43

(0
.1

9–
1.

01
)

1.
42

(0
.6

3–
3.

18
)

0.
93

(0
.3

9–
2.

22
)

0.
57

(0
.2

5–
1.

29
)

0.
49

(0
.2

3–
1.

07
)

0.
34

**
(0

.1
5–

0.
76

)
0.

74
(0

.3
0–

1.
86

)

C
on

fli
ct

s
w

ith
th

e
pa

tie
nt

2.
83

**
**

(2
.4

1–
3.

31
)

2.
36

**
**

(2
.0

5–
2.

72
)

2.
00

**
**

(1
.7

3–
2.

31
)

2.
78

**
**

(2
.4

0–
3.

21
)

1.
92

**
**

(1
.6

7–
2.

21
)

2.
96

**
**

(2
.5

4–
3.

44
)

1.
33

**
*

(1
.1

2–
1.

56
)

H
el

p
fro

m
ot

he
rs

0.
98

(0
.8

4–
1.

13
)

1.
15

*
(1

.0
2–

1.
29

)
0.

99
(0

.8
7–

1.
13

)
0.

91
(0

.8
0–

1.
04

)
0.

98
(0

.8
6–

1.
10

)
0.

81
*

(0
.7

0–
0.

93
)

1.
28

**
*

(1
.1

2–
1.

47
)

D
is

co
nt

in
ui

ty
in

as
si

st
an

ce
1.

94
**

**
(1

.6
5–

2.
28

)
1.

81
**

**
(1

.5
8–

2.
07

)
1.

94
**

**
(1

.6
8–

2.
24

)
2.

34
**

**
(2

.0
3–

2.
71

)
2.

57
**

**
(2

.2
4–

2.
95

)
3.

58
**

**
(3

.0
8–

4.
16

)
1.

52
**

**
(1

.2
9–

1.
80

)

O
nl

y
pr

ed
ic

to
rs

th
at

w
er

e
si

gn
ifi

ca
nt

fo
r

at
le

as
to

ne
sy

m
pt

om
ar

e
di

sp
la

ye
d.

C
O

V
ID

,c
or

on
av

iru
s

di
se

as
e.

*p
<

0.
05

,*
*p

<
0.

01
,*

**
p

<
0.

00
1,

**
**

p
<

0.
00

01
.

were less common but were still the complaints of 20 to
30% of respondents.

Analysis of stress symptoms across subgroups of participants,
stratified by various characteristics of interest (caregivers’
demographics, dementia features, and life conditions during the
quarantine), and regression analyses assessing the relationship
between these characteristics and stress symptoms outlined
several risk factors for higher stress levels: caregiver’s female
gender, younger age, and lower educational level, parent–child
kinship, cohabitation with the care recipient, conflicts with the
patient, and discontinuity in medical assistance due to lockdown
were associated with a twofold or even threefold increase in the
risk of developing symptoms within the anxiety or depression
spectrum. Only two factors seemed to exert a protective effect
against stress: carers of patients in a milder disease stage and those
receiving help from institutions, associations, or individuals were
at a lower risk of feeling isolated.

Old Risk Factors for Caregiver Stress in
a New Scenario
Most of the stressors identified by our survey are known
determinants of caregiver stress in several prior studies (Pearlin
et al., 1990; Faison et al., 1999; Rabinowitz et al., 2006; Campbell
et al., 2008; Etters et al., 2008; Prince et al., 2012; Chiao et al.,
2015; Liu et al., 2017; Carpinelli Mazzi et al., 2020). Cohabitation
with the patient, conflicts between carer and care recipient,
caregiver female sex, younger age, lower educational level, and
close kinship tie with the patient have all been associated with
increased caregiver perceived burden, depressed mood, feelings
of isolation, anxiety, and also major physical and health problems
(Faison et al., 1999; Campbell et al., 2008; Etters et al., 2008; Prince
et al., 2012; Chiao et al., 2015).

In addition to confirming the association between stress
and these well-known risk factors in our caregivers, we
showed how a novel situation like the pandemic modulated
such factors and their impact on caregiver burden. As an
example, if we accept the use of schooling as a proxy measure
for socioeconomic status (Hughes et al., 2014), we assume
that less educated caregivers were more heavily affected by
the economic consequences of the pandemic and that this
contributed to raising their levels of perceived distress. Along
the same line, carer–patient relationship was certainly hard-
tested by the extremely strict limitations in movements, activities,
and social contacts imposed by the quarantine, magnifying
its impact on caregiver burden. A final example of how the
quarantine modulated risk and protective factors of caregiver
stress was the ambivalent reaction of our carers to availability
of help from others. Our results confirmed the known effect
of formal and informal social support in reducing burden of
caregiving and feelings of isolation, as the risk of sense of
abandonment was lower in the 50% of our participants who
received support from acquaintances or services and associations.
However, we also revealed the other side of the coin, since
caregivers who took advantage of help during the lockdown
were also more prone to be concerned about the risk, for
their demented relative, to contract SARS-CoV-2 infection,
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FIGURE 5 | Results (odds ratios, 95% confidence intervals, and p values) of global regression analyses for identification of risk factors for each stress symptom:
(A) depression, (B) anxiety, (C) anguish, (D) irritability, (E) sense of being overwhelmed/helplessness, (F) sense of isolation/abandonment, and (G) concern about
consequences of COVID-19 on patient’s health. COVID-19, coronavirus disease 2019.

probably through contact with helpers. Fear of spreading the
disease while assisting patients had also been pointed out
in another study on caregiver stress related to COVID-19

(Cohen et al., 2020) and will necessarily have to be taken into
account in the planning of interventions in favor of quarantined
patients and caregivers.
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The Pandemic and the Lockdown as a
Novel Burden for the Caregiver
One of the strongest stressors that emerged from our survey,
but also from similar studies (Carpinelli Mazzi et al., 2020;
Cohen et al., 2020; Tsapanou et al., 2020), was discontinuation
in medical care. This situation was reported only by 23% of
our participants, probably due to the fact that the interview was
performed a few weeks since the beginning of the lockdown, but
its impact was quite heavy. Specifically, it put caregivers at a much
higher risk of feeling isolated, abandoned, overwhelmed, and
helpless. Interestingly, all these symptoms are typically associated
with perception of an increased burden of care. As already
suggested previously (Borges-Machado et al., 2020), caregivers
in our cohort might have felt the responsibility to handle
alone situations normally managed by, or in collaboration with,
specialists or might have felt the load of having to find alternative
ways to guarantee assistance to their loved ones.

The need for continuative medical care is known to be
particularly intense in informal caregivers of dementia patients,
and, when unmet, it is one of the main determinants of distress
(Hughes et al., 2014). Importantly, specialist assistance has been
shown to be relevant to caregivers not only for its medical content
but also for its ability to boost caregivers’ confidence in their own
competence and efficacy as carers, improving their mood, and
also their capacity to deal with patients’ behavioral disturbances
(Rabinowitz et al., 2006; Campbell et al., 2008).

Pandemic-Related Stress: Confounder
or Secondary Stressor?
Our caregiver stress questionnaire was aimed at detecting
specifically carers’ psychological reactions to the strains of taking
care of their relatives in a quarantine situation and was thus
structured to induce responders to focus on changes in their
mood and feelings, related to caregiving, rather than to the
pandemic scenario itself. Nevertheless, this scenario has surely
had an impact on responses to the questionnaire. Rather than
being seen as a pure confounder, however, reactions of caregivers
to the pandemic may be considered as a fundamental contributor
of caregiver stress. One of the most influential and comprehensive
models of stress process of dementia caregiving (Pearlin et al.,
1990) distinguishes separate but highly interacting determinants
of caregiver stress: “background/context” features, such as
demographic, socioeconomic, and relational characteristics of the
caregiver; “primary” stressors, anchored directly in caregiving,
e.g., patient cognitive and functional deficits or behavioral
disturbances; and “secondary” stressors, related to situations
outside of the caregiver role. We suggest that the pandemic acted
as a secondary stressor for our caregivers and that the influence
of its psychological consequences (Luo et al., 2020) on responses
to our interview added accuracy and completeness to the survey,
rather than interfering with the data collection.

The Role of Dementia Characteristics
In disagreement with past literature evidence, in our survey, we
only found a minor impact of severity of dementia on stress levels
and no impact of type of dementia. Patients with FTD or DLB

present more severe neuropsychiatric symptoms than patients
with AD, and those with AD present more severe cognitive
deficits than those with VaD, and these clinical characteristics
have been associated with higher burden for caregivers (Riedijk
et al., 2006; Mioshi et al., 2013; D’Onofrio et al., 2015; Pilon et al.,
2016; Liu et al., 2018). In our study, descriptive analysis showed
a higher prevalence of depression in carers of patients with FTD
and a slightly higher prevalence of irritability in carers of patients
with DLB, but regression analysis did not identify dementia
diagnosis as a significant, independent predictor. Within the
framework of the model of Pearlin et al. (1990), this result may
be seen as an interesting overturn in the relative impact of
context and primary and secondary stressors on caregiver burden
induced by the pandemic.

A possible account for this finding is suggested by the results
of analyses of two subsets of data collected through the current
survey and recently reported by Cagnin et al. (2020) and Rainero
et al. (2020). These two studies investigated modifications of
our patients’ cognitive, motor, and neuropsychiatric symptoms
during the quarantine and reported a worsening in all forms of
dementia, even if in different domains for different diagnoses
(e.g., cognitive changes were major in AD and behavioral changes
in DLB and FTD). The quarantine seems to have levelled out
the differential impact of the various forms of dementia on
caregiver burden.

Study Limitations
Our study has some of the limitations of large multicenter
studies. In particular, although items of caregiver stress
questionnaire were straightforward, yes/no, questions, and
interviewers followed a common procedure of assessment, there
may have been variability in how questions were delivered and
how responses were interpreted. Second, we did not use a
standardized and validated scale for measuring caregiver stress.
However, symptoms assessed in our interview are core symptoms
included in the most used caregiver burden questionnaires (Zarit
et al., 1980; Cohen et al., 1983; Hoefman et al., 2013). Third, all
data were collected through a telephone interview because a face-
to-face assessment was not possible due to the quarantine, and
this may have increased the risks of misunderstandings, especially
with older caregivers.

Finally, unlike other similar studies that were able to
compare pre-lockdown and during-lockdown data (Borges-
Machado et al., 2020; Altieri and Santangelo, 2021), we did not
acquire information about caregivers’ mental state before the
pandemic outbreak and the lockdown. Participants were asked
expressly to focus on changes occurred during the quarantine, but
their prior psychological conditions may have influenced their
responses. This probably made our data less specific but added
a naturalistic tenor, since caregiver stress related to the lockdown
surely was the result of interaction of multiple, complex factors,
including a caregiver’s baseline mood. Finally, even if we believe
that our study cohort is representative of Italian family caregivers
of patients with dementia, in virtue of the large sample size and
of the homogeneous distribution of participating CDCD on the
Italian territory, generalizability of our findings to other settings
may be limited. Differences in caregivers’ sociodemographic
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characteristics and lifestyle, in organization of health and social
systems, and also in the course of COVID-19 pandemic restrain
applicability of our results to other populations. Also, our data
cannot be generalized to caregivers of institutionalized patients,
who were excluded from the current analyses.

Implications for Interventions in Support
of Caregivers
Despite the limitations discussed above, we believe that our
survey has given a contribution to the knowledge of the
consequences of the COVID-19 pandemic and quarantine on
dementia caregivers and might have important psychosocial
implications. First of all, we drew attention on the issue of
the impact of the coronavirus disease on the mental health of
informal carers of patients with dementia, and we provided
a measure of the dimensions of this phenomenon with an
exceptionally timely and large-scale study. Moreover, results
of our risk profiling analysis identified a series of red flags
that should be carefully scrutinized to detect situations and
caregivers at greater risk of breakdown, hence in greater
need of support. Finally, potentially useful indications have
emerged for the planning of interventions targeted at the
prevention of caregiver stress and relief of caregiver burden
in quarantine situations. For instance, a conflicting patient–
caregiver relationship might benefit from specific counseling,
risks associated with contacts with support services might
be contained through a reorganization of dispensation of
social care, and interruptions in medical assistance might be
overcome through potentiation of telemedicine. An increase
of online services such as remote diagnosing and monitoring
of patients, tele-consultation, online caregivers support, and
patient tele-rehabilitation are potential promising solutions
for counterbalancing the forced interruption imposed by
the COVID-19 pandemic. Encouraging results were recently
reported in reference to the efficacy of telehealth interventions
to increase the psychological well-being of people with
different types of dementia and their caregivers (Costanzo
et al., 2020). However, although telemedicine can be a
potential solution for the difficulties found in access to
conventional health-care services, it is important to note
that subjects with major neurocognitive disorders and/or
with severe neurosensory deficits have greater difficulty
in the management of online interventions especially if
they are performed via audio-visual devices (Sekhon et al.,
2021). In line with these suggestions, clinicians should
consider adopting more often a combination of different and
flexible telemedicine approaches to try and overcome these
problems, making the use of telehealth services more effective
and generalizable.

Such indications might even be transferred to “quarantine-
like” scenarios unrelated with a pandemic, e.g., in cases of forced
and prolonged cohabitation, problematic access to services, or
restriction of social contacts.
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