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Abstract.
Background: The COVID-19 pandemic was associated with high mortality and negative consequences for patients with
Alzheimer’s disease or dementia and their caregivers. Memory clinics play an important role in enabling early dementia
diagnosis and providing support for patients and their caregivers.
Objective: This study investigates the impact of the COVID-19 pandemic and its restrictions on patients of a memory clinic
and their caregivers between March 2020 and March 2021.
Methods: We conducted a prospective, single-center, questionnaire-based, observational study to assess consequences and
perception of the COVID-19 pandemic on emotion, cognitive function, social living, areas of care, and information retrieval.
Results: Results of 255 participants’ (mean age 76.78, SD 8.9; 12% cognitively intact, 33% mild cognitive impairment, 55%
dementia) and 203 caregivers’ COVID-19 questionnaires (valid response rate 71%) could be included in the study. Participants
reported a prevalence of psychological symptoms associated with the pandemic between 3-20%. Caregivers living outside
compared to those living with the participant reported higher rates of new onset or worsening of neuropsychiatric symptoms
in participants since pandemic onset. Patients with dementia showed the lowest use of digital communication before (15.7%)
and after (17.1%) pandemic onset in the diagnostic groups.
Conclusion: The COVID-19 pandemic frequently led to social isolation and reduced cognitive stimulation due to restrictions
in elderly persons with cognitive deficits resulting in negative effects on emotional and social levels. We hypothesize that
the implementation and sensitization with digital communication in clinical routine could provide a useful tool to counteract
these negative effects.
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INTRODUCTION

Starting in 2020, the total number of patients with
the novel coronavirus disease (SARS-CoV-2) and
the number of associated deaths was increasing all
over the world. Older persons and in particular those
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with diseases such as dementia or cardiovascular-
diseases were at highest risk of dying [1–5]. Already
in February 2020, published correspondence stated
that the COVID-19 pandemic can increase the risk of
worsening of existing psychiatric symptoms and may
impair daily functioning and cognition in the elderly
[6]. The rapidly changing environments and newly
created policies are not easy to understand and to fol-
low for patients with dementia. Furthermore, there
is increasing evidence that SARS-CoV-2 may cause
multiple neurological complications particularly in
elderly patients with dementia. In fact, patients with
dementia are at a high risk for fatal disease out-
come and worsening of cognitive and behavioral
symptoms due to COVID-19 [7, 8]. In the course
of the COVID-19 pandemic, an increasing number
of publications already reported a worsening of cog-
nitive functions and neuropsychiatric symptoms in
patients with dementia [9–14]. Furthermore, SARS-
CoV-2 may increase the risk for newly developing
psychiatric and mental disorders such as dementia or
depressive symptoms especially among the elderly
population [15–17]. However, some reports found no
direct or indirect association of the COVID-19 pan-
demic or a SARS-CoV-2 infection and the worsening
of neurologic or psychiatric symptoms [18].

Close relationships within family members and
their collaboration with professional caregivers are
important aspects of well-being in the everyday life
of persons with dementia [19, 20]. A higher degree of
social interactions is associated with fewer neuropsy-
chiatric symptoms in this population [21]. On the
other hand, social isolation is an important factor that
increases the risk of dementia in older people [22].
Older people and in particular patients with demen-
tia have a high risk of negative consequences of the
COVID-19 pandemic [17]. Reasons for this include
the increasing risk for a fatal SARS-CoV-2 infection
with age [14, 23] and the strict COVID-19 action plan
including social and physical distancing, quarantine,
and social isolation [24]. Another important aspect
besides the lack of personal contact, is the limited
access to alternative resources of medical and psycho-
logic support such as telemedicine services or digital
communication technologies. Old people without and
especially those with dementia often live alone and
less often use the internet or social media [25, 26].
Independent of the pandemic, it could be shown that
usage of digital social technology among older peo-
ple has a high potential to combat social isolation in
late life [27]. Even though the restrictions of the gov-
ernments most likely saved lives, potentially negative

effects of these restrictions on personal networks and
on other aspects of the well-being of older adults and
patients with dementia are still not widely known.
There is an urgent need for prospective and retro-
spective clinical studies to determine the impact of
the COVID-19 pandemic on patients with dementia
and other neurocognitive disorders in the short- and
the long-term. This prospective observational study
sheds light on the personal perceptions and caregiver
view of outpatients of an Austrian memory clinic
during the first year of the COVID-19 pandemic.

We hypothesized that the reduction of cognitive,
social, and physical activities due to the COVID-19
pandemic and the associated restrictions negatively
impact patients with dementia. Especially these
activities represent an important part of a non-
pharmacological therapy concept for patients with
dementia. Further, we assumed that the detailed
evaluation of patients‘ and caregivers‘ reports via
a questionnaire together with a clinical and neu-
ropsychological examination at our memory clinic
provides a comprehensive information of the vul-
nerable population of elderly people with cognitive
decline. We aimed to gain a deeper understanding of
what kinds of changes on personal social networks,
emotional, cognitive, and physical symptoms elderly
persons and patients with mild cognitive impairment
(MCI) or dementia and their caregivers experienced.
Further, this study aims to explore changes of the
use of information sources and digital communica-
tion technologies related to the COVID-19 pandemic.
The results of our study should improve crisis man-
agement strategies and identify difficulties especially
in the use of such digital communication tools for
patients with dementia and their caregivers.

MATERIALS AND METHODS

Study design

This study was designed as a prospective, single-
center, questionnaire-based, observational trial. We
assessed the subjective perception of the COVID-19
pandemic on emotion, cognitive function, social liv-
ing, areas of care, and information retrieval using
a newly developed questionnaire (participants and
caregiver COVID-19 questionnaire). The study popu-
lation consisted of cognitively intact elderly persons,
patients with MCI or dementia, and their caregivers.
We included all individuals and their caregivers with a
scheduled appointment at the memory clinic (Depart-
ment of Psychiatry) at the Medical University of
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Innsbruck for assessment of memory complaints
or within their regular routine control between the
reopening after the lockdown on 11 May 2020 and 23
May 2021. All participants and caregivers received
the newly developed COVID-19 questionnaire by
mail one week before the scheduled appointment
and were asked to bring these filled out to the
appointment. As part of the standard clinical pro-
cedure, participants completed a neuropsychological
assessment, rating scales for everyday functioning
and neuropsychiatric symptoms, and a clinical inter-
view at their outpatient appointment. Information
on somatic comorbidities, the APOE genotype, as
well as current somatic and psychotropic medication
including antidepressants, benzodiazepines, antipsy-
chotics, and antidementive drugs was obtained. A
cerebral imaging was scheduled if no current cerebral
magnetic resonance imaging (MRI) was available.

Cognitively intact participants showed no objectifi-
able cognitive impairment in the neuropsychological
assessments defined as not falling short of the thresh-
old of 1 SD below the mean of scores corrected for
age, sex and education and a Clinical Dementia Rat-
ing Scale (CDR) [28] score of 0.

MCI was diagnosed, according to the criteria of
Petersen [29], if patients reported subjective memory
complaints over the previous 6 months and showed an
impaired memory function (verbal or figural) in the
neuropsychological assessment of > 1.5 SD corrected
for age, sex, and education and additionally had a
CDR score of 0 or 0.5.

Dementia of any etiology was diagnosed in case
of 1) presence of subjective memory complaints over
the previous 6 months, 2) impaired neuropsycholog-
ical function of > 2 SD corrected for age, sex, and
education in one memory function (verbal or figural
memory) and at least one other cognitive domain, 3)
deficits in activities of daily living assessed with a
clinical interview, and 4) a CDR score of 1 for mild,
of 2 for moderate, and of 3 for severe dementia stage.
Probable Alzheimer’s disease (AD) was diagnosed
according to the criteria of McKhann [30] and mixed
AD according to criteria of Dubois [31]. Dementia
due to other etiologies was diagnosed according to
ICD-10 criteria. For statistical analysis participants
were divided into the diagnostic subcategories cog-
nitive intact, MCI, and dementia.

Participants were excluded if they did not suffi-
ciently understand the questionnaire due to severe
cognitive impairment (moderate or severe dementia
stage), language barrier, or unwillingness to answer
the questions.

This prospective study was approved by the Ethics
Committee of the Medical University of Innsbruck,
Austria.

Newly developed COVID-19 questionnaire for
participants and caregivers (COVID-19
questionnaire, Supplementary Table 1)

The questionnaire is divided into two parts: one for
participants and one for caregivers. The time period
of the survey refers to the change since the beginning
of the COVID-19 pandemic and the start of its restric-
tions in Austria on 16 March 2020 and the scheduled
visit at the memory clinic.

The participants questionnaire gathers general
information on the living situation of participants
(living alone or together with a partner or family),
marital status, and date of filling out the ques-
tionnaire. The questionnaire for caregivers collects
anonymous information on living situation (lives with
the participants, lives outside) and relationship to the
participants. Participants and caregivers were asked
for their opinion on the necessity (necessary and cor-
rect, partly necessary, not necessary, I do not know),
comprehensibility (well understandable, understand-
able, not understandable, not sufficient, I do not
know), and sources of information regarding the local
COVID-19 restrictions (caregiver, friends, newspa-
pers, TV-news, internet).

Further, the participants and the caregiver ques-
tionnaire include questions about pandemic associ-
ated changes on topics like medical care, emotional
and social state, cognitive functioning, and digital
communication (internet usage, video calls, short
message use). Participants and caregivers were asked
to rate every question on a three-part ordinal scale
ranging from 1-3 (1 = absent, 2 = sometimes present,
3 = frequently present).

The caregiver questionnaire gathers additional
information regarding change of caregiver and per-
sonal burden or stressful factors since the beginning
of the COVID-19 pandemic in March 2020. Every
question is rated on a three-point ordinal scale ranging
from 1-3 (1 = no or never, 2 = slightly or occasion-
ally, 3 = significantly or frequently). The occurrence
of physical symptoms (pain, hypertension, sleep dis-
turbances, vertigo, movement restrictions, appetite
disturbances, other symptoms) and psychological
symptoms (anxiety, sadness, loneliness, depressive
mood, restlessness, irritability, fatigue) since the
beginning of the COVID-19 pandemic were rated as
“yes” or “no” items.
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Neuropsychological assessment

All participants completed a neuropsychological
assessment including subtests of the “Consortium
to Establish a Registry for Alzheimer’s Disease”
(CERAD) battery [32]. This battery includes subtests
for the assessment of verbal memory and recognition
(word list learning, word list delayed recall, and word
list recognition), constructional praxis (figure draw-
ing), figural memory (delayed recall), confrontational
object naming (Boston Naming Test – short version),
verbal fluency (animals/min, s-words/min), cognitive
flexibility (Trail Making Test A and B) as well as
the Mini-Mental State Examination (MMSE) [33].
Out of these measures age and education corrected
z-scores were calculated.

Questionnaires and scales

The Neuropsychiatric Inventory (NPI) [34] was
used to assess frequency (range: 0-4 points), sever-
ity (1-3 points), and emerging caregiver burden (0-5
points) of twelve neuropsychiatric and behavioral
symptoms.

By the CDR scale, forgetfulness, difficulties in ori-
entation, judgment and problem solving, community
affairs, home and hobbies, and care were evaluated
with a caregiver or informant. An algorithm results
in scores ranging from 0 to 3 (0, normal cognition;
0.5, mild impairment; 1, mild; 2, moderate; 3, severe
dementia).

Depressive symptoms were assessed using the
30-items version of the Geriatric Depression Scale
(GDS) [35]. The GDS questions were answered
with “yes” or “no”. The cumulative score is rated
on a scoring grid. The grid sets a range of 0-9 as
“not depressed”, 10-14 as “mildly depressed”, 15-20
as “moderately depressed”, and 21-30 as “severely
depressed”.

Statistical methods

Demographic data are presented as frequencies or
means (interquartile range) according to data dis-
tribution. Normal distribution of data were verified
by the Shapiro-Wilk-Test. Spearman correlation was
used to correlate means of results of ordinal-scaled
questions with scores of NPI, MMSE, and/or GDS
total score.

Gaussian distribution was confirmed by visual
analysis of the Q-Q plots and the Kolmogorov-
Smirnov test. Group differences of non-Gaussian

distributed variables were analyzed by the Kruskal-
Wallis one-way ANOVA by ranks, or Mann-Whitney
U test.

RESULTS

In total, 358 participants and their caregivers
came to their scheduled appointment at the mem-
ory clinic (Department of Psychiatry) at the Medical
University of Innsbruck for assessment of memory
complaints or within their regular routine control
between 11 May 2020 and 23 May 2021. Out of
these, 263 (73.5%) completed the COVID-19 ques-
tionnaire. Eight questionnaires had to be excluded
completely from statistical analysis due to a high
number of missing items (N > 15%). Finally, results
of 255 participants (mean age 76.78, SD 8.9, range
41-91) and 203 caregivers could be included in
the study. This resulted in a valid response rate of
71% of all participants (with or without caregivers)
who visited our memory clinic within the survey
period. Seventeen participant questionnaires (7%)
had very few questions not completed but could be
included in the analysis. For this reason the number
of participants differed slightly between the diagnos-
tic groups due to some missing values (cognitively
intact: range 29-31, MCI: range 77- 84, dementia:
range 132-140). Clinical and demographic data of
participants and living situation of caregivers are
summarized in Table 1. Of included participants, 31
(12%) were cognitively intact, 84 (33%) had MCI,
and 140 (55%) dementia. In the group of people
with dementia 62 (44%) suffered from probable AD
and 43 (31%) from mixed AD. The remaining 35
(25%) had a dementia diagnosis due to other eti-
ology. While gender distribution, GDS score and
living situation were balanced between the diagnostic
groups, educational level was highest in the cogni-
tively intact group and result of MMSE (raw value
for rough estimation of severity of cognitive impair-
ment as well as age and education corrected z-scores)
was lowest in the dementia group. Group compar-
ison of NPI total scores showed a trend towards
higher scores in the dementia group followed by MCI
patients.

Caregivers who completed the questionnaire
mostly did not live in the same household with the
participant. This was especially true for caregivers
of patients with dementia who were in 50% of cases
children or grandchildren, in 34% spouses and in the
remaining 16% professional caregivers or friends.
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Table 1
Clinical and demographic participants characteristics and living situation of caregivers. Group comparison of diagnostic groups

Participants characteristics Diagnostic group of participants Comparison

Mean ± SD or N (%)∗ Test statistic p df

Total Cog. intact MCI Dementia
N = 255 N = 31 N = 84 N = 140

Age (y) 76.78 ± 8.9 70.58 ± 10.73 72.64 ± 8.91 80.62 ± 6.24 H = 57.91 < 0.001a 2
Education (y) 10.76 ± 2.72 11.43 ± 1.94 11.21 ± 2.99 10.34 ± 2.65 —– 0.004a —–
Male 89 (35) 11(36) 30(36) 48 (34) χ2 = 0.52 0.974a 2
Female 166 (65) 20 (64) 54 (64) 92 (66)
MMSE total score 23.33 ± 5.71 29.10 ± 0.91 26.70 ± 2.45 20.01 ± 5.52 H = 139.62 < 0.001a 2
MMSE z-scoreb –2.46 ± 2.73 0.27 ± 0.84 –1.45 ± 1.42 –3.79 ± 2.91 H = 111.67 < 0.001a 2
GDS 9.15 ± 5.78 9.09 ± 6.33 10.61 ± 6.45 8.33 ± 5.11 H = 5.04 0.080a 2
NPI total score 8.01 ± 8.42 4.67 ± 6.36 7.57 ± 6.53 9.02 ± 9.56 H = 5.79 0.055a –2
Living situation:

Alone 87 (34) 11 (36) 26 (31) 50 (36)
χ2 = 0.559 0.756 2

P/F 168 (66) 20 (64) 58 (69) 90 (64)

Caregiver characteristics Diagnostic group from the Comparison
participants cared for

N∗∗ (%)∗ Test statistic p df

Living situation Total Cog. intact MCI Dementia
N = 203 N = 16 N = 59 N = 128

Same household 98 (48) 12 (75) 34 (58) 52 (41)
χ2 = 9.643 0.008 2

Lives outside 105 (52) 4 (25) 25 (42) 76 (59)

aDue to deviations from a normal distribution the Kruskal-Wallis-Test was used, bage and education corrected z-scores. P/F, with partner or
family; GDS, Geriatric Depression Scale; MMSE, Mini-Mental State Examination; NPI, Neuropsychiatric Inventory; cog.intact, cognitively
intact; MCI, mild cognitive impairment; N, number; SD, standard deviation, ∗percentages are rounded; ∗∗N, number of participants with
valid caregiver assessment.

Analysis of non-responders and excluded
questionnaires

Of the 358 participants who had a scheduled
appointment at the memory clinic within the survey
period, 95 participants and caregivers did not com-
plete and 8 participants insufficiently completed the
COVID-19 questionnaires but had their clinical and
neuropsychological examination. Of the 8 partici-
pants who insufficiently completed the questionnaire,
4 were in a severe dementia stage, 2 participants stated
that they did not sufficiently understand the question-
naire, and 2 participants did not want to answer most
questions. The remaining 95 non-responding partic-
ipants (6 cognitively intact, 26 MCI, 54 dementia,
9 other diagnosis) had a mean age of 74.8 years
(SD 11.6, range 36-98) with a mean MMSE score
of 22.3 (SD 5.9, range 3-30). Eleven participants did
not have sufficient knowledge of German language
to answer the questionnaire. Of the 54 patients with
dementia (age 79.7 ± 8.9 years, MMSE 15.3 ± 4.3),
15 were in a moderate to severe dementia stage (CDR
score 2 or 3). The mean NPI total score of non-
responding dementia patients was 16.2 ± 5.4 and the

mean GDS score was 11.8 ± 5.3. Within the clini-
cal examination, participants expressed as the most
common reasons for not completing the questionnaire
that they forgot it, that they did not understand the
questions, or the questions overwhelmed them. The
minority was annoyed by the questionnaire.

Participants’ perception of COVID-19
restrictions and information provided by the
government

Results of the evaluation of information quality
provided by the Austrian government on COVID-19
restrictions showed significant differences between
the diagnostic groups (cognitively intact, MCI,
dementia), while the attitude towards the necessity
of COVID-19 restrictions did not. Participants from
both the MCI and the cognitively intact group rated
the information on COVID-19 restrictions as “well
understandable” or “mostly understandable”. About
one third of the patients with dementia could not
assess the quality of information regarding COVID-
19 restrictions provided by informational sources
(Table 2).



1022 M. Defrancesco et al. / The COVID-19 Pandemic and Dementia Patients

Table 2
Participants perception on COVID-19 restrictions and given information

Group Comparison
Variable N (%)∗

Cog. intact MCI dementia Test df p
N = 29 N = 80 N = 133 statistic

Necessity of the COVID-19 restrictions χ2 = 9.826 6 0.132
necessary and correct 22 (76) 48 (60) 79 (59)
partly necessary 6 (21) 22 (28) 24 (18)
Not necessary 0 (0) 1 (1) 2 (2)
I do not know 1 (3) 9 (11) 28 (21)

Information regarding COVID-19 restrictions χ2 = 24.318 8 0.002
well understandable 17 (59) 29 (36) 39 (30)
understandable 10 (35) 33 (41) 50 (39)
not understandable 1 (3) 4 (5) 4 (3)
Not sufficient 0 (0) 6 (8) 2 (2)
I do not know 1(3) 8 (10) 35 (27)

cog. Intact, cognitively intact; MCI, mild cognitive impairment; N, number; ∗percentages are rounded and therefore do not necessarily add
up to 100%.

Table 3
Primary information source about the COVID-19 pandemic reported by participants dependent on their diagnosis

Group Comparison
Variable N∗

Cog. intact MCI dementia Test df p
N = 31 N = 82 N = 134 statistic

Information sourceb N (%)∗∗
a. caregiver 8 (26) 18 (22) 61 (46) χ2 = 13.765 2 < 0.001
b. friends 2 (7) 3 (4) 9 (7) χ2 = 0.930 2 0.628
c. newspapers 17 (54) 48 (59) 55 (41) χ2 = 6.786 2 0.034
d. television news 24 (77) 68 (83) 82 (61) χ2 = 12.368 2 0.002
e. internet 4 (13) 7 (9) 2 (2) χ2 = 9.212 2 0.010

bMultiple selection possible; ∗N, number per group; N (%)∗∗, number and rounded percentage of given responses per item. Due to the
possibility of multiple selection of items (a-e), the numbers and percentages do not necessarily add up to 100%. cog. Intact, cognitively
intact; MCI, mild cognitive impairment; N, number

Primary information source about the COVID-19
pandemic dependent on diagnosis reported by
participants

Comparison of the use of different information
sources about the COVID-19 pandemic between the
diagnostic groups showed that patients with demen-
tia primarily gathered information from caregivers
or television news but very rarely from the internet.
Participants from both the MCI and the cognitively
intact group mostly used newspapers and the televi-
sion news as information source (Table 3). Chi2 test
indicated differences between the diagnostic groups
regarding the sources of information (χ2 = 19.781,
df = 10, p = 0.031). Participants from the cognitively
intact group used up to five different information
sources while patients with MCI or dementia group
mostly used only one information source with a
maximum of three sources during the 13 months

of assessment. The correlation between the number
of used information sources and the duration of the
pandemic in months (first month March 2020 until
13 months in March 2021) showed a positive corre-
lation in patients with MCI (Pearson’s correlation,
p = 0.041, r = 0.227). This increase in numbers of
information sources used might be explained by an
increased use of newspapers and news on TV in the
course of the pandemic.

Use of digital communication before and after
the beginning of the COVID-19 pandemic

Results on the use of digital communication of par-
ticipants showed significant differences between the
diagnostic groups before and after the pandemic onset
(Fig. 1, Table 4). Participants from the cognitively
intact group showed the highest use of digital commu-
nication followed by MCI patients and patients with
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Fig. 1. Comparison of the percentage and changes of use of digital communication before and after the COVID-19 pandemic onset between
the three diagnostic groups. The y-axis shows percentage of patients, using digital communication (internet usage, video calls or short
message use) before the COVID-19 pandemic (before March 2020), after the start of the COVID-19 pandemic (March 2020 until March
2021), and change of use of digital communication (March 2020 until March 2021).

Table 4
Use of digital communication before and after the beginning of the COVID -19 pandemic in alone living compared to in partnership/with

family living participants reported by caregivers

Variable Group
N (%)

Cog. intact MCI dementia df Test statistic p
N = 29 (%) N = 80 (%)∗ N = 137 (%)∗

Alone P/F Alone P/F Alone P/F Alone P/F Alone P/F

Use of digital
communicationa before the
COVID-19 pandemic

yes 2 (7) 10 (34) 8 (10) 21 (26) 4 (3) 18 (13) 2 χ2 = 8.505 χ2 = 9.565 0.014 0.008
no 8 (28) 9 (31) 14 (18) 37 (46) 45 (33) 70 (51) Total: χ2 = 15.100 Total: < 0.001

Start of use of digital
communication after the
onset of the COVID-19
pandemic

yes 0 (0) 3 (10) 1 (1) 5 (6) 4 (3) 1 (1) 2 χ2 = 1.094 χ2 = 8.245 0.579 0.016
no 10 (35) 16 (55) 21 (26) 53 (66) 45 (33) 87 (64) Total: χ2 = 2.722 Total: 0.256

Reason for not starting to use
digital communicationb

N (%)∗∗

a. Cognitive deficits yes 0 (0) 0 (0) 5 (9) 4 (8) 22 (18) 28 (23) χ2 = 1.446 χ2 = 12.381 0.485 0.002
no 3 (21) 11 (79) 9 (17) 38 (72) 24 (20) 49 (41) Total: χ2 = 14.422 Total: < 0.001

b. Lack of interest yes 1 (7) 7 (50) 4 (8) 19 (36) 15 (13) 32 (27) 2 χ2 = 2.164 χ2 = 1.207 0.339 0.547
no 0 (0) 6 (43) 10 (19) 23 (43) 41 (34) 45 (38) Total: χ2 = 2.659 Total: 0.265

c. Lack of opportunity yes 0 (0) 1 (7) 3 (6) 9 (17) 18 (15) 17 (14) χ2 = 2.024 χ2 = 1.224 0.364 0.542
no 1 (7) 11 (79) 11 (21) 33 (62) 28 (23) 60 (50) Total: χ2 = 3.241 Total: 0.198

aDigital communication include internet usage, video calls or short message use, bmultiple selection possible, partnership/with family living
(P/F), ∗the percentages are rounded and therefore do not add up to 100%, ∗∗percentages are rounded, due to the possibility of multiple
selection of answers a-c numbers and percentage deviate from number of participants per group and do not add up to 100%. cog. Intact,
cognitively intact; MCI, mild cognitive impairment; N, number

dementia. Participants from the cognitively intact
group and the MCI group had higher percentages of
use of digital communication before the COVID-19

pandemic and a higher increase after pandemic onset
when living with a partner. Presented results showed
that patients with dementia did, even after the start of



1024 M. Defrancesco et al. / The COVID-19 Pandemic and Dementia Patients

Table 5
Chi-square test of participant reported number of physical and psychological symptoms due to the COVID-19 pandemic in the diagnostic

groups within the assessment period

Variable Group

Question: Did one or more physical and/or
psychological symptoms since the beginning
of the COVID-19 pandemic in March 2020
newly occur? (yes/no)

Cog. intact MCI dementia Test df p
N = 30 N = 77 N = 132 statistic

N (%)∗

Physical symptoms (yes)
a. pain 2 (6.5)b↓ 7 (8.3) 7 (5.0) χ2 = 0.994 2 0.608
b. hypertension 2 (6.5) 1 (1.2) 4 (2.9) χ2 = 2.362 2 0.307
c. sleep disorders 7 (22.6) 13 (15.5) 10 (7.1) χ2 = 7.489 2 0.024
d. vertigo 4 (12.9) 7 (8.3) 15 (10.7) χ2 = 0.607 2 0.738
e. motor disturbances 3 (9.7) 9 (10.7) 17 (12.1) χ2 = 0.207 2 0.902
f. loss of appetite 1 (3.2)b↓ 7 (8.3)b↓ 10 (7.1) χ2 = 0.904 2 0.636
g. Other symptomsa 4 (12.8) 4 (4.8) 4 (2.8) χ2 = 40.601 2 0.018

Psychological symptoms (yes)
a. anxiety 3 (9.7) 14 (16.7) 13 (9.3) χ2 = 3.030 2 0.220
b. sadness 5 (16.1) 11 (13.1) 12 (8.6) χ2 = 2.056 2 0.358
c. loneliness 3 (9.7) 20 (23.8) 20 (14.3)b↓ χ2 = 4.696 2 0.096
d. depressive mood 6 (19.4)b↑ 17 (20.2)b↓ 22 (15.7) χ2 = 0.810 2 0.667
e. agitation 6 (19.4) 17 (20.2) 17 (12.1) χ2 = 2.960 2 0.228
f. irritability 3 (9.7) 10 (11.9)b↓ 15 (12.1) χ2 = 0.137 2 0.934
g. fatigue 6 (19.4) 20 (23.8) 19 (13.6) χ2 = 3.857 2 0.145

∗N, number of selected items (a-g), multiple selection possible, due to small values percentages are rounded to one decimal place, due to the
possibility of multiple selection of answers a-g numbers and percentage deviate from number of participants per group and do not add up to
100% afalls, dyspnoe, headache, tachycardia; bsignificant results of Chi-square test of number of physical and psychological symptoms with
month in the course of the assessment period (1st month March 2020 until last month March 2021) in the diagnostic groups. ↓significant
decrease, ↑significant increase. cog. Intact, cognitively intact; MCI, mild cognitive impairment; N, number.

the COVID-19 pandemic, use digital communication
technologies to a very low degree. However, the rate
of use after the pandemic was slightly higher in par-
ticipants living alone compared to participants living
with a partner or with the family. Reported reasons for
not starting digital communication after the onset of
the COVID-19 pandemic were balanced between the
three diagnostic groups for the predefined items “lack
of interest” and “lack of opportunity”. Cognitive
deficits as reason for not starting digital communi-
cation were most common in patients with dementia
who lived with a partner.

Occurrence of physical and psychological
symptoms since the beginning of the COVID-19
pandemic in participants of the memory clinic

Independently of diagnostic group, 1-23% of par-
ticipants reported the onset or a worsening of physical
symptoms and 10-24% of psychological symptoms
within the first year of the pandemic. Physical
symptoms such as pain, falls, dyspnea, headache,
or tachycardia were most frequently reported in
cognitively intact participants. The incidence of
newly occurred or worsened psychological compared

to physical symptoms was higher but comparable
between the diagnostic groups (Table 5).

Changes of physical and psychological
symptoms within the first year of the COVID-19
pandemic (March 2020 until March 2021)

Within the first year of the COVID-19 pandemic,
the presence of physical and psychological symptoms
was associated with duration of the pandemic. Cogni-
tively intact participants showed a higher prevalence
of pain (χ2 = 31.00, df = 12, p = 0.001) and loss of
appetite (χ2 = 31.00, df = 12, p = 0.001) in the first
month of the pandemic with a decrease until March
2021. Contrary to this, in these participants the
prevalence of depressive mood (χ2 = 20.322, df = 12,
p = 0.041) increased in the course of the first year of
the pandemic.

In patients with MCI, loss of appetite (χ2 = 24.455,
df = 12, p = 0.003), depressive mood (χ2 = 21.397,
df = 12, p = 0.045) and irritability significantly
decreased in the course of the pandemic (χ2 = 20.691,
df = 12, p = 0.047).

In patients with dementia solely the presence
of loneliness (χ2 = 23.367, df = 12, p = 0.025) was
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Table 6
Emotional and behavioral symptoms of participants and burden and stressful factors reported by relatives or caregiver living with the
participants versus living outside and their correlation with neuropsychiatric symptoms or MMSE score and depression score of participants

group Mann-Whitney Spearman correlation
U-test with total score

Question: Occurrence of participants
emotional or behavior symptoms
since the beginning of the
COVID-19 pandemic in March
2020 occurrence of..

Mean ± SD NPI total GDS
Range 1-3b score score

Total same lives Test p ρ p ρ p
score household outside statistica

N = 204 N = 98 N = 106

sadness and hopelessness 1.60 ± 0.71 1.43 ± 0.61 1.75 ± 0.76 Z = –3.59 < 0.001 0.337 < 0.001 0.329 < 0.001
dysphoria and irritability 1.70 ± 0.75 1.68 ± 0.71 1.73 ± 0.78 Z = –0.47 0.636 0.350 < 0.001 0.107 0.087
anxiety and helplessness 1.65 ± 0.74 1.51 ± 0.68 1.77 ± 0.77 Z = –2.52 0.012 0.343 < 0.001 0.282 < 0.001
Insomnia 1.58 ± 0.74 1.48 ± 0.74 1.68 ± 0.73 Z = –2.37 0.018 –0.308 < 0.001 0.257 < 0.001

Question: Change of burden or
stressful factors since the beginning
of the COVID-19 pandemic in
March 2020 Burden due to/because
of . . .

Mean ± SD MMSE GDS
Range 1-3c score score

The COVID-19 pandemic and
restrictions

1.90 ± 0.71 1.72 ± 0.67 2.09 ± 0.71 Z = –3.54 < 0.001 –0.184 0.009 0.229 0.003

Extra effort of care for the participant 1.67 ± 0.79 1.52 ± 0.75 1.80 ± 0.80 Z = –2.71 0.007 –0.191 0.007 0.088 0.263
General concern for the participant 1.97 ± 0.77 1.78 ± 0.72 2.16 ± 0.77 Z = –3.23 < 0.001 –0.125 0.080 0.223 0.004
Concern to fall ill with the

SARS-cov-2 virus
1.43 ± 0.58 1.50 ± 0.57 1.36 ± 0.59 Z = –1.88 0.061 –0.070 0.323 0.110 0.162

Concern to die from the SARS-cov-2
virus

1.10 ± 0.31 1.14 ± 0.38 1.07 ± 0.25 Z = –1.59 0.111 0.059 0.405 0.077 0.327

Concern that the participant fall ill
with the SARS-cov-2 virus

1.79 ± 0.71 1.67 ± 0.69 1.92 ± 0.71 Z = –2.54 0.011 –0.005 0.094 0.167 0.033

Concern that the participant die from
the SARS-cov-2 virus

1.51 ± 0.67 1.36 ± 0.61 1.65 ± 0.70 Z = –3.18 0.001 –0.088 0.215 0.199 0.011

Increased financial burden 1.24 ± 0.54 1.16 ± 0.43 1.30 ± 0.64 Z = –1.45 0.148 –0,084 0.499 0.105 0.185

aDue to deviations from a normal distribution the Mann-Whitney U-test was used. b1 = absent/2 = sometimes present/3 = frequently present,
c1 = no or never/2 = slightly or occasionally/3 = significantly or frequently. SD, standard deviation.

associated with the beginning of the COVID-19 pan-
demic and showed a decrease in the course of time.

Emotional and behavioral symptoms of
participants reported by relatives or caregivers

Results of caregiver perception of the occurrence
or worsening of emotional or behavioral symptoms
in participants since the beginning of the COVID-19
pandemic showed an increase in most assessed items.
Caregivers living separate from the participant com-
pared to those living with the participants reported
more often the occurrence of three of four assessed
neuropsychiatric symptoms: 1) sadness and loneli-
ness, 2) anxiety and helplessness, and 3) insomnia.
The 4th item dysphoria and irritability was reported
equally often independently of caregivers’ living sit-
uation. The presence of neuropsychiatric symptoms
rated with the NPI at the clinical visit was positively
correlated with the occurrence of all emotional or
behavioral symptoms reported by caregivers. Further,
a higher GDS score was associated with caregiver

reported occurrence of sadness and hopelessness,
anxiety and helplessness and insomnia (Table 6).

Additional comparison of these four neuropsychi-
atric symptoms between the three diagnostic groups
using the Kruskal-Wallis-Test showed no signifi-
cant differences. Further, correlation analysis of the
MMSE score with results of these four items showed
no significant association (detailed results not pre-
sented).

Burden and stressful factors for relatives or
caregivers depending on their living situation

The assessment of 8 possibly burdensome and/or
stressful factors due to the COVID-19 pandemic in
caregivers living separate from the participants and
those living with the participants indicated a slight
or significant burden in all factors. Caregivers living
separate from the participants reported a higher bur-
den due to COVID-19 restrictions in general, general
concerns for the participants, and in particular con-
cerns that the participants may fall ill or die from the



1026 M. Defrancesco et al. / The COVID-19 Pandemic and Dementia Patients

SARS-CoV-2 virus. Further, caregivers living sepa-
rate from the participants reported more extra effort of
care for the participants. Correlation analysis showed
that a lower MMSE score was associated with a
higher effort of care and more burden due to restric-
tions. A higher patient depression score at the time of
assessment was associated with higher caregiver rat-
ings in 4 out of 8 items (burden, extra effort of care,
concerns to fall ill, or die from the SARS-CoV-2 virus
(Table 6).

Additionally, we found significant differences
between the three diagnostic groups regarding the
participants/caregivers ratio (calculated as score of
participants divided by the score of caregiver) on the
degree of burden due to the COVID-19 pandemic and
associated restrictions (Kruskal-Wallis-Test, df = 2,
p = 0.003). While the ratio in the groups cognitively
intact and MCI was positive (higher burden in par-
ticipants rating compared to caregivers rating)—the
ratio for participants with dementia was negative
(lower burden in patient rating compared to care-
giver rating). This result shows a higher subjective
burden due to the COVID-19 pandemic in caregivers
of patients with dementia compared to the burden
perceived by the patients themselves (detailed results
not presented).

DISCUSSION

In this prospective, observational, questionnaire-
based study, we investigated the impact of the
COVID-19 pandemic and its restrictions on emotion,
cognitive function, social living, and areas of care
in a memory clinic population. We assessed the per-
spective of participants and their caregivers during
the first year of the pandemic in Austria. Further,
we explored sources of information related to the
COVID-19 pandemic and the use of digital commu-
nication technologies related to cognitive deficits and
living situation of participants.

The clinical and demographic characteristics of our
study population showed, as expected, in approxi-
mately 80% of patients mild to moderate cognitive
deficits according to a diagnosis of dementia or MCI
with the highest prevalence of AD and mixed AD.
Although the gender distribution showed no signif-
icant differences between the diagnostic groups, the
almost double proportion of women in the MCI and
dementia group is in line with data from the literature
[36, 37]. In accordance with a report of Livingston
et al. (2020) [38] and others, the lowest level of

education was found in the dementia group. The
somehow surprising result that the NPI total score
showed solely a trend toward higher sores in patients
with dementia might be due to the mild to begin-
ning moderate dementia stage of the included patients
who completed the questionnaire. Taking analysis of
non-responders into account, we assume that patients
with moderate to severe dementia and/or a high rate
of neuropsychiatric symptoms were not an appropri-
ate study population for self-completed questionnaire
studies. Based on clinical impressions within the
first year of the COVID-19 pandemic, most of these
patients were able to report their perception on the
pandemic solely in a personal interview. Further, our
results underpin the high importance of caregiver
perceptions in the treatment of the elderly and in
particular patients with dementia.

Participants perception of COVID-19 restrictions
and information provided by the government

The evaluation regarding the subjective opinion
on the necessity of COVID-19 restrictions showed
no differences between participants with no, mild,
or severe cognitive deficits. Most of the participants
of the memory clinic rated the national COVID-19
restrictions as necessary and correct. On the other
hand, about one third of patients with dementia
rated the information regarding COVID-19 restric-
tions as not sufficient or understandable. These results
suggest a disadvantage of people with cognitive
deficits regarding the comprehensibility of COVID-
19 restrictions and information [39].

Primary information sources and communication
possibilities used within the first year of the
COVID-19 pandemic

This study found that primary information sources
about the COVID-19 pandemic varied between
the diagnostic groups. While patients with demen-
tia predominantly obtained their information from
caregivers or television news, cognitively intact indi-
viduals and patients with MCI informed themselves
through newspapers or the internet. Patients with
dementia showed a very low rate of internet use
and digital communication tools as an information
source. Most importantly, only a small number of
patients with MCI or dementia were able to start
using digital communication after pandemic onset.
Interestingly, the use of digital communication was
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higher in participants living in a partnership or the
family across all diagnostic groups with highest rates
in the groups cognitively intact individuals and MCI.
Our results are in line with previous publications that
highlight the important implication of digital commu-
nication in times of social isolation and lockdowns but
also the low use and availability in the elderly popu-
lation and especially dementia patients [40]. Already
many years before the pandemic, it was reported
that digital communication can improve well-being
in elderly people [41]. Even after the beginning of the
pandemic, studies showed that telemedicine and tele
rehabilitation could provide treatment effects com-
parable with face–to-face interventions in dementia
care [42] or other indications [43]. Nonetheless, the
elderly population has always been considered to
be “hard-to-reach” for digital technologies due to
lack of interest, economic constraints, or cognitive
deficits. Our findings indicate that, despite techno-
logical advances, the use of digital communication
is still not very widespread, available, or frequently
used by the elderly. Actually, one would assume that
in particular people who live alone would have used
digital communication more often to prevent social
isolation and loneliness. This might not be true for the
older population who seems to be dependent on help
and support to use such new technologies. In support
of this, a study by Bonsaksen et al. found a higher rate
and psychological benefit of video-communication
in people aged 60-69 but not in oldest age which
is often associated with cognitive decline [44]. We
conclude that digital communication offers a num-
ber of benefits for elderly people to prevent social
isolation and promote social and cognitive activities.
Notwithstanding, our results clearly show that there
is a high need to bring digital communication tech-
nologies closer to old people and especially patients
with dementia.

Regarding the use of information sources, our
results are in agreement with other studies published
within the first year of the pandemic that showed
that television is an important and frequently used
source of information in the elderly population [45,
46]. To the best of our knowledge, our study is the
first that analyzed the use of type and number of infor-
mation sources in cognitively intact elderly, patients
with MCI, and dementia patients in the course of the
first year of the COVID-19 pandemic. An important
finding was that patients with MCI have expanded
the number of information sources over time while
patients with dementia have not. Providing reliable
and understandable information during the pandemic

must be considered as an essential aspect of the pan-
demic management. In our study, approximately 50%
of dementia patients obtained information about the
COVID-19 pandemic mainly from caregivers. In con-
trast to information from newspapers or television
news, caregivers of patients with dementia could be
individually addressed and supported in a clear and
proper communication on the pandemic and associ-
ated restrictions. As reported in studies before and
after the beginning of the pandemic, internet-based
interventions and information platforms have become
more important in dementia care within the last years
[47–49]. However, our results show that the internet
was only rarely used as a source of information on the
COVID-19 pandemic in the elderly and especially
in patients with dementia. Therefore, we propose
that internet-based information has to be actively
addressed to caregivers of patients with dementia. In
order to reach people with dementia via the inter-
net, the range of suitable trainings for them must be
expanded.

Occurrence or worsening of physical and
psychological symptoms within the first year of
the COVID-19 pandemic

The results of this study indicate that the COVID-
19 pandemic and associated restrictions led to an
increase of number of psychological and physical
symptoms in the elderly. We found that worsening
or the occurrence of sleep disorders, motor distur-
bances, and vertigo were the most prevalent physical
symptoms reported in our study cohort. In particu-
lar the increase of sleep disturbances may negatively
influence cognitive function and behavior due to,
e.g., disturbances of neuronal networks and neuro-
transmitter release [50]. Further, our results provide
evidence of different prevalences of physical and
psychological symptoms related to the particular
diagnostic groups in the course of the first year of
the pandemic. Cognitively intact participants and
patients with MCI reported especially in the first
months of the pandemic an increase of pain and a loss
of appetite with a subsequent decrease until March
2021. These results are in line with previous find-
ings from the beginning of the COVID-19 pandemic
reporting a critical increase of depression, stress, and
insomnia in the general population [51] and patients
with dementia [39, 52]. Our findings on the time
course of symptoms experienced support the hypoth-
esis of Bakker et al. [53] that patients with MCI have
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the ability to adapt to the difficult circumstances of
the pandemic and associated restrictions. Conversely,
this means that patients with dementia and their care-
givers need a higher level of attention and support to
counteract negative consequences.

Emotional and behavioral symptoms

We found significant differences in caregiver per-
ception of the occurrence of emotional and behavioral
symptoms in outpatients of our memory clinic within
the first year of the COVID-19 pandemic (Table 6).
Caregivers not living with the participants reported
a higher rate of sadness and loneliness, anxiety and
helplessness, and insomnia since the beginning of the
pandemic compared to caregivers living with the par-
ticipants. Correlation analysis with the GDS score
and results from NPI during the outpatient visit cor-
related with the caregivers’ perception independently
of the caregivers’ living situation. Our results are
in line with results of Wurm et al. in an Austrian
memory clinic population who found an increase
of neuropsychiatric symptoms associated with lock-
down restrictions at the beginning of the pandemic
[54]. Numerous reports published within the first year
of the pandemic also reported a critical increase of
neuropsychiatric symptoms directly related with a
SARS-CoV-2 infection or in the general population
[16]. In elderly individuals, factors such as social
distancing and cancelation of cognitive stimulation
programs might have led to loneliness and in fur-
ther consequence to the occurrence or worsening of
behavioral symptoms such as apathy, anxiety, and
agitation [55]. In contrast to others, our study takes
into account the influence of the caregivers’ living sit-
uation on the occurrence and perception of emotional
and behavioral symptoms in elderly participants with
different degrees of cognitive impairment. The higher
rates of emotional and behavioral symptoms of par-
ticipants reported by caregivers living separated from
the participants may have different causes. Firstly, the
forced separation due to restrictions may have inter-
fered with caregiver support and have led to poorer
health monitoring and omission of professional care.
Secondly, the loss or decrease of interpersonal inter-
action may have increased the risk of insufficient
nutrition, dehydration, or lack of medication intake.
Finally, the general increase of insecurity and anxi-
ety may have sensitized caregivers to symptoms in the
vulnerable population of elderly persons, especially
with cognitive deficits.

Burden and stressful factors for relatives or
caregivers

The evaluation of stressful factors for caregivers
in connection with the COVID-19 pandemic showed
a significant influence of caregivers’ living situation
on burden and concern for the participants. Further,
depressive mood and more severe cognitive deficits
were associated with higher caregiver burden due
to COVID-19 restrictions. Concerns that the partici-
pant dies or falls ill with the SARS-CoV-2 virus and
extra efforts of care were significantly more prevalent
in caregivers who do not live in the same house-
hold as the participants. We presume that factors
such as social distancing and reduction of personal
contacts may have reinforced these stressful factors
in caregivers. In support of this a study by Ronan
et al., conducted independently of the COVID-19
pandemic, reported a high caregiver burden in inde-
pendently living adult children caring for dementia
patients [56].

Limitations

This study is limited by its retrospective design in
which participants and caregivers were asked to recall
facts or symptoms from the past. Especially in a study
population with a high percentage of participants with
memory deficits, the validity of collected data might
be limited. To address this bias, we excluded patients
in moderate or severe dementia stages and those
with a high percentage of missing items. Further,
the clinical and neuropsychodiagnostic evaluation of
participants close in time to the completion of the
questionnaire allowed a good estimate of the valid-
ity of data and given answers. Another limitation of
this study is the single center design and the inclu-
sion of a very selected memory clinic population in
one region in Austria. Consequently, our results can-
not be generalized to the general elderly population
or people of other countries who had more strict or
other COVID-19 restrictions. Further, our results of
the negative effects of the COVID-19 pandemic on
especially emotional and behavioral symptoms can-
not be put into a causal relationship due to a missing
control group.

Conclusion

The current COVID-19 pandemic has a significant
impact on many areas of daily life. This interrup-
tion of routine activities is particularly stressful for
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cognitively impaired elderly and their caregivers
due to their sensitivity to environmental changes.
In summary, our results showed that the COVID-19
pandemic and its restrictions had a number of nega-
tive consequences on social, emotional and cognitive
factors in elderly people with cognitive impairment.
Despite the importance of digital communication in
times of social distancing and lockdown, elderly peo-
ple with cognitive decline oftentimes are not able to
use these tools without the support of caregivers. In
the future, it is important to promote digital media in
order to prevent negative consequences of the pan-
demic on the vulnerable group of elderly people with
cognitive decline and their caregivers.
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