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Abstract.
Background: The outbreak of the COVID-19 pandemic seems to have mental health implications for both people with
neurocognitive disorder and their caregivers.
Objective: The study aimed to shed light on relations between caregiver mental reaction to the pandemic and caregiver
distress related to neuropsychiatric symptoms, memory impairment progression, and functional impairment of people with
neurocognitive disorder during the period of confinement in Greece.
Methods: The study included caregivers of patients with mild (N = 13) and major (N = 54) neurocognitive disorder. The
caregiver-based telephone interview was based on items of the neuropsychiatric inventory questionnaire, the AD8 Dementia
Screening Instrument, and the Bristol Activities of Daily Living Scale. Regarding the mental impact of the COVID-19 crisis
on caregivers, four single questions referring to their worries in the last seven days were posed, in addition to the scales
Generalized Anxiety Disorder 7-Item (GAD-7) and the 22-item Impact of Event Scale-revised (IES-R). A stepwise linear
regression model was employed for studying the relationship between caregiver distress and demographic and clinical data
and caregiver mental reaction to COVID-19 pandemic outbreak.
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Results: Caregiver distress severity during the confinement period was influenced not only by memory deficits (p = 0.009) and
neuropsychiatric symptoms (p < 0.001) of patients, but also by caregiver hyperarousal (p = 0.003) and avoidance symptoms
(p = 0.033) and worries directly linked to the COVID-19 crisis (p = 0.022).
Conclusion: These observations provide further evidence for the urgent need for support of caregivers of patients with
neurocognitive disorder during the COVID-19 pandemic.
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INTRODUCTION

Caring for people with neurocognitive disorder is
accompanied by distress for the caregiver. The terms
major and mild neurocognitive disorder have been
proposed by the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) and
are equivalent to the terms dementia and mild cog-
nitive impairment, respectively [1]. They manifest
with a triad of symptom groups: 1) cognitive deficits
(e.g., memory), 2) neuropsychiatric symptoms such
as anxiety, and 3) decline in activities of daily living
(ADL) [2]. Even people with mild neurocognitive
disorder suffer from mild decline in instrumental
ADL (e.g., transportation, managing finances) [3].
Individuals with neurocognitive disorder need com-
prehensive support depending on the severity of their
symptoms [3]. Most of them are supported at home by
informal caregivers (e.g., spouses, children), a duty or
responsibility which is not rarely experienced as hard
to bear [4]. Mounting evidence points to the impact of
neuropsychiatric symptoms and the severity of cogni-
tive and functional impairment on caregiver distress,
negatively affecting both caregiver mental health and
patients’ care [4–8].

The recent outbreak of the SARS-CoV-2 (COVID-
19) pandemic has implications for the mental health
of individuals with neurocognitive disorder and their
caregivers as well as for the general population
[9]. Draconic measures such as social distancing,
confinement, and quarantine aiming to contain the
COVID-19 spread, in combination with the fear and
the uncertainty that are caused by the lack of vac-
cines and effective medical treatments, were shown to
pertain to psychological distress, anxiety, and mood
disturbances or even to symptoms of posttraumatic
stress disorder, since the pandemic outbreak of infec-
tions, the outcome of which is hardly predictable,
can be perceived as a traumatic experience [9–11].
In Greece during confinement (March 23 to May
4, 2020), people were only permitted to leave their
homes to buy essential good, briefly exercise or
seek medical help, or, in specific cases, go to work
(e.g., health workforce). Interestingly, recent reports

unraveled that confinement was related to worsen-
ing of cognitive and neuropsychiatric symptoms, to
functional decline, and increase in caregiver burden
[12–14].

The current study provides further pieces of evi-
dence on the effects of the COVID-19 crisis on
caregiver distress. It aimed to shed light on the poten-
tial relations between caregiver mental reaction to the
pandemic and caregiver distress related to neuropsy-
chiatric symptoms, memory impairment progression,
and performance in ADL of people with neurocog-
nitive disorder during the period of confinement in
Greece. In such a way, the urgent need for the devel-
opment of pragmatic strategies to support caregivers
in the new terrain of the COVID-19 pandemic can
become evident.

METHODS

Participants

During the confinement, 67 caregivers of people
with mild or major neurocognitive disorder who had
attended the psychogeriatrics outpatient clinic of the
Eginition Hospital in Athens, the outpatient unit of
the dementia day care center of the Corporation for
Succor and Care of Elderly and Disabled – FRODIZO
in Patras, or the psychogeriatric unit for neurocog-
nitive assessment and caregiver counselling of the
local office of the Hellenic Red Cross, were asked
over the phone to participate in the study. Inclusion
criteria were: 1) being the main informal caregiver
of a patient with neurocognitive disorder and 2) ver-
bal consent for a telephone interview prior to study
enrolment. Exclusion criteria included: 1) current
acute/unstable phase of a mental disorder of the care-
giver, 2) COVID-19 infection or flu-like self-limiting
symptoms of the caregiver or his/her family mem-
bers or close relatives/friends during the confinement,
3) active involvement as medical or non-medical
professional in the management of the COVID-19
pandemic, or 4) being a caregiver of an individ-
ual living in assisted living facilities or nursing care
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facilities. The diagnosis of mild and major neurocog-
nitive disorder was based on the DSM-5 diagnostic
criteria [15]. The diagnoses of Alzheimer’s disease
[16], cerebrovascular disease [17], frontotemporal
lobar degeneration [18], or neurocognitive disorder
due to mixed etiology [19, 20] had been established
according to international diagnostic criteria by a psy-
chiatrist or neurologist after an extensive diagnostic
workup in the six months preceding the introduction
of the restriction measures. The study was conducted
in accordance with the latest revision of the Decla-
ration of Helsinki and was approved by the ethics
committee of the Kapodistrian and National Univer-
sity of Athens.

Procedures

A caregiver-based telephone interview format was
employed. A standardized set of questions, regarding
both their distress and mental reaction to COVID-
19 crisis, as well as patients’ symptoms, was asked
to caregivers during the confinement (Table 1). To
assess the development of memory deficits, neu-
ropsychiatric symptoms, functional impairment, and
the caregiver distress pertaining to them, Likert
items were employed. Neuropsychiatric symptoms
were assessed with the neuropsychiatric inventory
questionnaire [21], while items assessing memory
impairment progression and functional impairment
were based on the AD8 Dementia Screening Instru-
ment [22] and the Bristol Activities of Daily Living
Scale [23]. A distress composite score was calculated
based on the sum of caregiver distress due to mem-
ory impairment progression, due to neuropsychiatric
symptoms, and due to functional impairment. Except
for the assessment of distress related to neuropsy-
chiatric symptoms, the items of which are measured
on a six-point Likert scale (0–5, with 0 meaning not
distressing at all and 5 meaning extremely distress-
ing), the number of options of the Likert items on
which the assessment of distress linked to memory
and functional impairment was based, was four (0–3,
with 0 meaning not distressing at all and 3 meaning
extremely distressing). Considering the distribution
of caregivers’ responses to the NPI distress items, the
Likert items 3, 4, and 5 were classified together, so
that all component contributions are codified accord-
ing to the same schema. Regarding the mental impact
of the COVID-19 crisis on caregivers, four single
questions referring to their worries in the last seven
days were posed. The caregiver responses to them
were summed up in a composite score (Table 1).

In addition, the well-established scales Generalized
Anxiety Disorder 7-Item (GAD-7) [24] and the 22-
item Impact of Event Scale-revised (IES-R) [25]
were employed. The IES-R assesses avoidance (the
tendency to avoid thoughts or reminders of the
pandemic), intrusion (difficulties in staying asleep,
dissociative experiences similar to flashbacks) and
hyperarousal (irritated feeling, difficulties in sleep
onset) [25].

Of note, data on neuropsychiatric symptoms dur-
ing the pre-lockdown period was available for
patients of the Eginition Hospital who were included
in the present study. In particular, for 34 patients
data on neuropsychiatric symptoms and the care-
giver distress related to them from the last assessment
of these 34 patient and caregiver dyads in the two
months preceding the introduction of the COVID-19
restrictive measures was available and was analyzed
to grasp alterations in these symptoms between the
pre-lockdown period and the confinement.

Statistical analyses

Cronbach’s alpha was used as a measure of internal
consistency of the questionnaire’s items employed
to assess COVID-19 related worries (four items),
impairment in ADL (three items), and distress related
to it (three items). The assessment of the reliability
of the Cronbach’s alpha coefficients was based on the
value of the first eigenvalue of the Principal Com-
ponent Analysis for the items considered to obtain
the Cronbach’s alpha [26]. Differences in neuropsy-
chiatric symptoms and distress related to them in
the subsample with available data for both the time
periods prior and during confinement were studied
with the Wilcoxon test, since data normality assump-
tion was rejected based on analysis of skewness and
kurtosis. Stepwise linear regression model (alpha to
enter = 0.15, alpha to remove = 0.15) was employed
for studying the relationship between caregiver dis-
tress and demographic and clinical data and caregiver
mental reaction to COVID-19 pandemic outbreak.

RESULTS

The study sample included 67 caregivers of 45
patients with AD, of nine patients with brain vas-
cular disease, of two patients with frontotemporal
lobar degeneration and of eleven patients with neu-
rocognitive disorder due to mixed etiology (Table 2).
The internal consistency of the items which were
employed to assess COVID-19 related worries, func-
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Table 1
Rating tools employed to assess symptoms of neurocognitive disorders and the distress related to them

Symptoms (in the last seven days) Symptom rating scale Caregivers’ burden
(Number of options of assessment (Number of
the Likert items) options of the

Likert items)

Cognitive function (Severity)∗ (Severity)∗
Memory deficits progression 0–3 0–3

Neuropsychiatric symptoms (Frequency)† × (Severity)∗∗ (Severity)∗∗∗
Delusions (0–4) × (1–3) 0–5
Hallucinations (0–4) × (1–3) 0–5
Agitation/Aggression (0–4) × (1–3) 0–5
Depression (0–4) × (1–3) 0–5
Anxiety (0–4) × (1–3) 0–5
Elation/Euphoria (0–4) × (1–3) 0–5
Apathy/Indifference (0–4) × (1–3) 0–5
Disinhibition (0–4) × (1–3) 0–5
Irritability (0–4) × (1–3) 0–5
Aberrant motor behaviors (0–4) × (1–3) 0–5
Sleep and night time behavior disorders (0–4) × (1–3) 0–5
Appetite and eating disorders (0–4) × (1–3) 0–5

Activities of daily living (ADL) (Severity)∗ (Severity)∗
Difficulties with personal hygiene 0–3
Difficulties with self-care 0–3
Difficulties with physical health protection / management 0–3 0–3
Difficulties with participation in social activities (e.g., 0–3

leisure activities, physician office visit)
Difficulties with communication 0–3

COVID 19 related worries that (Severity)*
(i) the patient will get infected by COVID 19 0–3
(ii) the patient will succumb to death because of COVID 19 0–3
(iii) the patient will be infected by the caregiver 0–3
(iv) that something bad will happen to the caregiver 0–3

and his/her family
Generalized Anxiety Disorder 7-Item (Frequency)†† 0–3 × 7 items
Impact of event scale-revised (IES-R) (Severity)†††
Intrusion 0–4 × 8 items
Avoidance 0–4 × 8 items
Hyperarousal 0–4 × 6 items
∗0 = Not at all, 1 = A little bit, 2 = Moderately, 3 = Severely. ∗∗1 = Mild (noticeable, but not a significant change), 2 = Moderate (significant,
but not a dramatic change), 3 = Severe (very marked or prominent, a dramatic change). ∗∗∗0 = Not distressing at all, 1 = Minimal (slightly
distressing, not a problem to cope with), 2 = Mild (not very distressing, generally easy to cope with), 3 = Moderate (fairly distressing, not
always easy to cope with), 4 = Severe (very distressing, difficult to cope with), 5 = Extreme or very Severe (extremely distressing, unable to
cope with). †0 = Never, 1 = Occasionally (less than once per week), 2 = Often about once per week), 3 = Frequently (several times per week
but less than every day), 4 = Very frequently (daily or essentially continuously present). ††0 = Not at all, 1 = Several days, 2 = More than half
the days, 3 = Nearly every day. †††0 = Not at all, 1 = A little bit, 2 = Moderately, 3 = Quite a bit, 4 = Extremely.

tional impairment, and distress related to it was good
to excellent (Cronbach alpha correlation coefficients
were 0.87, 0.93, and 0.64, respectively). Of note,
based on a previous simulation study [26], the esti-
mated simulated relative bias for a sample size of 67 is
approximately equal to –0.05 and –0.015, whenever
the first eigenvalue is smaller than 3 and between
3 and 6, respectively. In the present study, the first
eigenvalues for each case were 2.87, 2.62, and 1.74
indicating that the relative bias of the Cronbach’s
alpha is not expected to be any larger than –0.05. Neu-
ropsychiatric symptoms did not significantly vary
between the assessment prior the confinement and

that during it (Z=–1.56, p = 0.12). In contrast, change
in emotional distress related to these symptoms
tended to be significant (Z=–1.82, p = 0.07). The step-
wise regression included the distress composite score
as dependent variable and demographic data and clin-
ical symptoms that are included in Table 2 and refer
to the confinement as independent variables (18 vari-
ables in total). The final selected model (Table 3)
revealed a significant impact of neuropsychiatric
symptoms, hyperarousal, avoidance, memory deficits
progression, and worries related to COVID-19, while
the city at which participants lived, included in the
analysis as a dichotomic variable, tended to exert a
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Table 2
Characteristics of the study sample

N 67
Recruited in Athens 34
Recruited in Patras 33

Caregivers’ age /= 58.31 (12.20) [32–80]

Caregivers’ sex (female, N) 55

Caregivers’ education (y) /= 14.07 (3.96) [6–23]

Caregiver’s relationship to patient (N)
Spouse 20
Children 43
Brother/sister 1
Other 3

Duration of involvement in patient’s care per day (in h) /= 7.50 (6.51) [0.01–16.00]

Patients with different severity degree of neurocognitive disorder (N)
Mild neurocognitive disorder (N) 13
Mild major neurocognitive disorder (N) 19
Moderate major neurocognitive disorder (N) 29
Severe major neurocognitive disorder (N) 6

Patients’ age /= 80.21 (7.70) [63–92]

Patients’ sex (female, N) 47

Memory deficits progression /= 0.85 (0.96) [0–23]

Neuropsychiatric symptoms /= 18.31 (19.01) [0–70]

Impairment in activities of daily living (functional impairment) /= 3.96 (1.99) [0–9]

Confinement length at the assessment time point (in days) /= 31.99 (6.86) [17–47]

COVID-19 related worries /= 4.58 (3.73) [0–12]

General Anxiety Disorder 7-Item /= 5.18 (4.90) [0–20]

Impact of event scale-revised (IES-R)
Intrusion /= 5.64 (7.03) [0–27]
Avoidance /= 4.91 (5.61) [0–22]
Hyperarousal /= 5.88 (5.09) [0–23]

Caregivers’ distress during confinement (composite score) /= 10.37 (8.50) [0–31]

Distress related to memory deficits /= 1.03 (1.03) [0–3]

Distress related to neuropsychiatric symptoms /= 7.37 (6.54) [0–23]

Distress related to functional impairment /= 0.76 (0.89) [0–3]

Prior confinement
Neuropsychiatric symptoms /= (N = 34), 9.79 (9.94) [0–38]
Caregivers’ distress related to neuropsychiatric symptoms /= (N = 34), 6.00 (4.68) [0–16]

/= Data presented as mean (standard deviation) [minimum-maximum].

significant influence. In particular, the difference in
the expected value of the distress composite scores
between two caregivers with the same characteristics
is 2.16 degrees with the caregiver living in Athens
(reference city) manifesting a higher score.

DISCUSSION

Casting light on the impact of the COVID-19
outbreak on caregiver distress is of paramount impor-
tance, since caregivers are called to manage the
multifaceted symptoms and needs of patients despite
they have only limited external support [13]. The
present study, which was based on an in-depth

assessment of the caregiver mental reaction to the
COVID-19 pandemic, included caregivers of peo-
ple in different stages of neurocognitive disorder
and subsequently different care needs, whilst a wide
spectrum of symptoms of neurocognitive disorder
was considered. According to our findings care-
giver distress linked to the triad of symptom groups
of neurocognitive disorder was significantly influ-
enced by caregiver worries regarding the risk of
contagion and death, hyperarousal symptoms (e.g.,
irritability, hypervigilance) and avoidance behavior
(e.g., denial of the meanings and consequences of
the pandemic) [25]. In line with the unveiled asso-
ciation between caregiver distress and their mental
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Table 3
Impact of neuropsychiatric symptoms and caregivers’ mental reaction to COVID-19 crisis on caregiver
distress related to symptoms of neurocognitive disorder according to the final selected regression model

Stepwise Regression model adjusted R2 = 0.83
Caregivers’ distress during confinement (composite score) F=53.32, p < 0.001

Independent Variables Coefficient (p-value)
Hyperarousal 0.356, p = 0.003∗∗
Avoidance –0.2180, p = 0.033∗
Worries related to COVID-19 0.326, p = 0.022∗
Neuropsychiatric symptoms 0.3701, p < 0.001∗∗∗
Memory deficits progression 1.324, p = 0.009∗∗
City (place of residence, Athens reference city) (dichotomic variable) –2.16, p = 0.057
Constant 3.18, p = 0.042∗

∗significant at 0.05 level, ∗∗significant at 0.01 level, ∗∗∗significant at 0.001 level.

reaction to COVID-19 crisis is the observation that
there is a trend to significance in the increase in dis-
tress linked to neuropsychiatric symptoms between
the time period preceding the pandemic outbreak
and during the confinement, despite the absence of
significant alterations in neuropsychiatric symptoms
between the two time points in the subsample with
available data. Our observation regarding changes
between the two time points may not apply to the
entire group, since the subsample with available
data for both time points differed from the rest of
patient and caregiver dyads in diagnoses’ distribution
(Pearson Chi square, p = 0.001), caregivers’ sex dis-
tribution (Fischer’s exact test, p = 0.023), and in the
age of the patients (Mann-Whitney test, p = 0.04). Of
note, the relationship between distress and avoidance,
as assessed with the valid IES-R, was inverse. This
finding warrants further investigation since a positive
correlation would have been expected. Nonetheless, it
may mirror the protective effects of avoidance behav-
iors which, may embody a way to cope with the
negative impact of the COVID-19 related dramatic
changes in people’s life, which may not fundamen-
tally constrain quality of life in the exceptional
circumstances of the lockdown. The lack of signif-
icant association between the IES-R intrusion score
and distress could also be a topic of future research.
It may pertain to the unique characteristics of the
COVID-19 pandemic as trauma [9]. Generalized anx-
iety symptoms and worries assessed with the General
Anxiety Disorder 7-Item instrument were not found
to be significantly correlated with caregivers’ distress
pertaining to memory impairment neuropsychiatric
symptoms and functional impairment. In such a way,
it becomes evident that the anxiety symptoms and
worries linked to caregivers’ distress do not pursue
a generalized character but are directly related to the
COVID-19 pandemic [27]. Thus, it can be reckoned
that COVID-19 mental reaction influences even dis-

tress feelings which pertain to caregivers’ difficulties
with symptom management.

Only neuropsychiatric symptoms and memory
deficits but not functional impairment were shown to
be related to caregivers’ distress linked to neurocog-
nitive disorders. In line with previous observations,
caregivers felt more distressed if cognitive deficits
and neuropsychiatric symptoms were more severe
and patients subsequently needed more intensive
supervision and support [5, 12]. Contrary to past
reports, functional impairment and subsequently
degree of severity of neurocognitive disorder were
not found to be related to caregivers’ distress [4–8].
Despite being somehow unexpected, this observation
can be easily interpreted in the light of the circum-
stances in which the present study was conducted.
Confinement probably enabled caregivers to have
more time for caring for persons with neurocognitive
disorders, while the lockdown constellation may have
minimized the impact of functional impairment, since
patients and their caregivers were confined to their
homes and caregivers had more time for providing
care. The revealed trend toward statistical signifi-
cance for the association between living in Athens
versus Patras and caregiver distress should be treated
with caution. It may mirror differences in stress per-
ception during confinement between inhabitants of a
global city (Athens) and a regiopolis (Patras) [28].

The present study has a number of limitations. The
representative nature is obviously limited because of
the small sample size and the study temporal restric-
tion to the period of confinement. Moreover, owing to
the cross-sectional study design, no conclusions with
regard to causality can be drawn. The assessment of
functional impairment and memory deficits as well as
of caregiver distress related to them were not based
on validated instruments (e.g., on a telephone-based
cognitive test), but relied on caregivers’ reports on
patients’ memory deficits progression and functional
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ability and on questions directly grasping caregiver
difficulties with the management of memory deficits
and functional impairment. The internal consistency
of the employed items was good. This strategy was
a reasonable compromise between very long inter-
views over the phone and a pragmatic assessment
of caregiver distress related to the whole triad of
symptom groups of neurocognitive disorder. In addi-
tion, non-amnestic cognitive deficits (e.g., executive
dysfunction), medical comorbidities, therapy adjust-
ments, caregiver subjective sources of burden such as
personality structure, and current life situation [4–7]
were not considered in the present study, despite their
influence on caregiver distress.

Further studies are warranted before final conclu-
sions with regard to the relationship between the
mental reaction to COVID-19 pandemic and dis-
tress related to memory deficits, neuropsychiatric
symptoms, and functional impairment of people with
neurocognitive disorder can be drawn. The obser-
vations of the present study clearly highlight the
significant effects of caregiver hyperarousal and
avoidance symptoms and worries directly linked to
COVID-19 crisis on their distress. They serve as an
alarming voice for the support needs of caregivers
of people with neurocognitive disorder during the
COVID-19 pandemic. In the light of reduction or even
suspension of services dedicated to the management
of neurocognitive disorder (e.g., day centers) during
the pandemic, our findings provide evidence for the
necessity to support carers, in order to keep them
from burning out and experiencing health decline
[29]. Web- or telephone-based interventions to fos-
ter social engagement and facilitate physical activity
embody realistic strategies, in addition to mental
health support hotlines [30]. In the long run, design-
ing and implementing community outreach projects
providing (online) peer support and building inter-
generational mentoring networks based on telephone
and online contacts, as well as improving conven-
tional ways of providing home care to elderly people
at small teams (e.g., Buurtzorg home care model)
[31] may form ways to alleviate caregiver distress in
the era of social disconnection due to the COVID-19
pandemic.
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