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Objective: Patients diagnosed with dementia are at increased risk for Coronavirus disease-2019 (COVID-19) infection since they are unable to
perform hygiene and social distance due to difficulties recalling or their dependency on another person. Also, there is a strong correlation between
mortality of COVID-19 and dementia. In this study, we aimed to elucidate the prevalence of COVID-19 in patients with dementia and their cognitive
decline during a pandemic.

Materials and Methods: A total of 210 patients diagnosed with dementia and followed up in the outpatient clinics of geriatrics in our university
hospital were included in the study. These records were obtained from the hospital information system. Demographic data, comprehensive geriatric
assessments, cognitive changes, COVID-19 infection status, and the dates of death were recorded.

Results: Patients were divided into three groups: Mild, moderate, and severe dementia. COVID-19 prevalence was 11.9% in our study population.
When we compared patients according to the history of COVID-19 infection status, there were no differences between the type and the stage of
dementia between the COVID-19 infection negative and positive groups (p>0.05). Age and sex distribution were similar between these two groups
(p>0.05). The prevalence of geriatric syndromes was similar in COVID-19 infection positive and negative groups. Furthermore, more than half of the
patients in every stage of dementia had cognitive decline during the pandemic course. However cognitive decline rates were not different between
COVID-19 positive and negative groups (p>0.05).

Conclusion: One in every ten patients with dementia had COVID-19 infection to our results. According to our findings, there is no increase in
the frequency of COVID-19 between stages of dementia, the restrictions due to the pandemic cause a decline in cognitive functions. During the
pandemic, interventions to protect cognitive functions and periodic health control should not be interrupted for patients with dementia.
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studies (3). A study that looked at dementia and COVID-19 data
from different countries discovered a relationship between a
load of dementia and COVID-19 events (4). Furthermore, the
mortality rate because of COVID-19 has been reported to be

Introduction

Severe acute respiratory syndrome-coronavirus-2 (SARS-COV-2)
virus infection has influenced all over the world over the two
years, and over 5.6 million deaths have occurred globally

as of February 1, 2022, even though the vaccination process higher in dementia patients. On the other hand, there is limited

(1). Chronic comorbidities were determined as risk factors for
Coronavirus disease-2019 (COVID-19) infection, as well as
dementia (2). In older patients hospitalized due to COVID-19, the
prevalence of dementia is found elevated in recent observational

data in the literature about the prevalence of COVID-19 in
patients with dementia, one study from Spain reported that the
prevalence of COVID-19 in patients with dementia was 15.2%
and the mortality rate was 41.9% in patients with COVID-19 (5).
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Patients diagnosed with dementia are at increased risk of
COVID-19 infection since patients with dementia are unable to
perform hygiene (hand-washing, usage of face mask) and social
distance due to not recalling or dependency on basic activities
of daily living. Another reason for catching or spreading
COVID-19 in people with dementia is that they have to live in-
crowd if they need care (2). It is well-known fact that people
with dementia are more frail and frailty in older adults increases
the risk of infections while decreasing the immune response,
putting the specific population at a higher risk (6,7).

Atypical presentation of the COVID-19 infection in older patients
makes it difficult to diagnose leading to increased morbidity
and mortality of the infected patients with dementia (8). In a
study from Turkey, the presence of dementia increased the risk
of mortality in both the 60-79 age and >80 age groups (9).

Moreover, another impact of COVID-19 other than direct
physical health is the psychological health of older people with
dementia, which was affected due to social isolation policies.
Increased frailty, reduced quality of life, high level of stress,
increased depressive symptoms were observed during the
lockdown period of the pandemic course (10).

In this study, we aimed to elucidate the prevalence of COVID-19
in patients with dementia followed up in our outpatient clinic
and to show its relation with other geriatric syndromes. The
secondary purpose of the study is to provide information about
the cognitive decline in dementia patients during the pandemic
course and to show the effect of having COVID-19 on cognitive
decline.

Materials and Methods
Study design

Patients who were diagnosed with dementia and followed up in
the outpatient clinic of geriatrics in our university hospital were
included in the study. We performed a retrospective study using
the identified electronic records from the hospital information
system who were admitted to the hospital between March 11
2020 and March 31, 2021. Two-hundred forty-four patients with
dementia were admitted to the outpatient clinic in this period
and 210 patients were included after excluding patients with
incomplete data, patients diagnosed with delirium, and patients
who did not admit to our clinic regularly during the study period.
Other conditions that may impair cognitive test performances
including acute illness, infection, electrolyte imbalances, etc.
were also excluded from the study. Patients were followed
up for three-month periods before and during the pandemic
course. Their closest MMSE test or the clock drawing test to
the date of the pandemic beginning was accepted as before
the pandemic score of cognitive examination. For the standard
evaluation, 6 months after the first cognitive examination a
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second MMSE and/or clock drawing test score was recorded
a during the pandemic score of cognitive examination. Age,
gender, education, marital status, type and stage of dementia,
comorbidities, number of medications were collected from the
electronic records of the patient's files. Patients were divided
into three groups according to their clinical dementia rating
scale (11) as mild, moderate, and severe dementia groups.

Comprehensive geriatric assessments of the patients were also
recorded from electronic files. Frailty was defined according to
the clinical frailty scale (CFS) (12). CFS was defined according
to clinical judgment by the physician of the patient between
1 (very fit) to 9 (terminally ill). Patients whose scale was
equal to or more than 5 were accepted as patients living
with frailty. Incontinence was accepted as either urinary
or fecal incontinence or both by expressions of patients or
caregivers. Polypharmacy was defined as the usage of 5 or more
medications (13). Fall event was recorded if the patient had
fallen unintentionally in the previous year. Difficulty in falling
asleep, frequent awakening during the night, or awakening
early in the morning were categorized as insomnia. Cognitive
decline was decided in one of these situations; a) Objective
decline in cognitive test scores b) Getting started on NMDA
receptor antagonist treatment according to clinical judgment
in patients who were previously diagnosed with mild dementia
¢) The clinical necessity of antipsychotic treatment in moderate
to severe dementia.

The risk of malnutrition was evaluated by mini-nutritional
assessment-short form (MNA-SF) (14). MNA- SF scores between
8-11 were defined as the risk of malnutrition and, scores lower
than 8 were accepted as malnutrition. The presence of depression
was assessed by 15-item Yesavage geriatric depression scale (15)
and 5 and higher scores were evaluated as depression. Six-item
Katz activities of daily living (ADL) score and 8-item Lawton-
Brody instrumental activities of daily living (IADL) score were
used for assessing the functionality of the patients (16). The
cognitive status of patients was evaluated by mini-mental
state examination (MMSE) and clock-drawing test (17,18).
In MMSE test, six different cognitive domains, orientation,
memory registration, attention, delayed recall, language, motor
functions, were evaluated. The orientation was assessed through
ten questions, year, season, date, day, month, town, county,
hospital, floor, and the current president of the Republic of
Turkey. Memory registration was tested by memorizing three
words, blue, hawk, and tulip. Attention was evaluated by serial
7's backward calculation from 100. One point was given for each
correct answer and the maximum score was 5. The delayed recall
was questioned via memorized three words earlier on the test.
The language was rated by naming two objects and repeating a
sentence and being given 3 points. Motor functions were scored
over 6 points according to the fulfillment of the given tasks. The
maximum MMSE score was 30 points. We had scored the “clock
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drawing test" according to an article titled “early diagnosis of
dementia via a two-step screening and diagnostic procedure”
by Stihelin et al. (19) The patient was asked to draw a clock as
a circle and then place the numbers. If the number “12" was
at the top, the patient has scored 3 points. If the clock had 12
numbers exactly, the patient was given an additional 1 point. If
there were two distinguishable hands, the total score was 5. If
the patient showed the time correctly, the maximum score, 6
points, was given.

COVID-19 infection status were obtained from national health
system records through the hospital automation program, and
e-Nabiz, a free service provided by the Ministry of Health.
COVID-19 infection was accepted as positive if the SARS-CoV-2
polymerase chain reaction (PCR) test was positive. Those who
have been exposed to at least two doses of the COVID-19 vaccine
were considered to be fully vaccinated. The date of death was
obtained from the death notification system till the date of
30 September 2021 to maintain at least a six-month follow-
up time. The causes of death were obtained by examining the
epicrisis in e-Nabiz or the hospital automatic program.

Ethical approval

The study protocol was adherence with the principles in the
Declaration of Helsinki. The Local Ethics Committee of Hacettepe
University Hospital approved the study protocol (number:
2022/02-29).

Statistics

The data of three groups according to stage of dementia, and
two groups according to COVID-19 infection positivity were
analyzed, tests of normality were performed. Categorical
variables were stated as number (n) and percentage (%), and
continuous variables as median [interquartile range (IQR)]
or mean + standard deviation (SD) values according to the
normal distributions or not. To evaluate the relationships
between categorical variables, a chi-square test was used. In
the comparison of the three variables, Bonferroni correction
was wielded. Student’s t-test or ANOVA was utilized to compare
the normally distributed numerical parameters between two or
three independent groups when appropriate, and the Kruskal-
Wallis test was used to compare the parameters which were
not normally distributed. Wilcoxon analysis was performed for
dependent variables, to evaluate the cognitive test results before
and during the pandemic course. A value of p<0.05 (two-sided)
was accepted as statistically significant. The data obtained in
the study were analyzed statistically using IBM SPSS Statistics
vn. 24.0 software (IBM Co., Armonk, NY, USA).

Results

Between 11 March 2020 and March 2021, a total of 210 patients
with a diagnosis of dementia were included in the final analysis.

COVID-19 infection was positive in 25 patients, 11.9% of the
study population. When three groups as mild, moderate, and
severe dementia were compared; the highest mean age was
observed in the severe dementia group, whereas the mild
dementia group had the lowest mean age and the difference
was statistically significant (p-value= 0.006). The female/male
ratio was higher in all three groups. The majority of the patients
were living at home, whereas only 4 patients were living in long-
term care facilities. The most common type of dementia was
Alzheimer's disease (AD) in all three groups. Cognitive decline
was revealed in 110 patients, 52.3% of all study population.
When the stage of dementia progresses, patients living with
frailty become more prevalent according to CFS (p<0.001).
There were no differences between dementia groups regarding
the prevalence of comorbidities and geriatric syndromes except
urinary incontinence. Urinary incontinence was more commonly
seen in severe dementia (p<0.001). ADL, IADL, MNA-SF and
coghitive test scores (MMSE, 3 words recall, and clock-drawing
test) were all worse in severe dementia and the differences were
statistically significant (p<0.001, p-value= 0.006 and p-value=
0.001, respectively). On the other hand, no difference was
observed in cognitive decline in all three different stages of
dementia (p>0.05). More than half of the patients in every stage
have become worse during the pandemic course. The median
(IQR) MMSE score during the pandemic was 17 (9.0) whereas
it was 21 (10.0) before the pandemic, and the difference was
statistically significant, the p-value was calculated lower than
0.001. No significant difference was seen in the COVID-19 rates
according to the stage of dementia, whereas severe dementia
patients were more commonly hospitalized due to COVID-19
infection (p-value= 0.016). There were similar mortality rates in
all three groups during the pandemic course, furthermore, only
one patient died from COVID-19 infection in each group. The
detailed results are shown in Table 1.

The relationships between COVID-19 disease groups and
geriatric syndromes in patients with dementia were summarized
in Table 2. No difference was found between COVID-19 PCR
positive and negative groups regarding the type and the stage
of dementia, age, gender, geriatric syndromes including frailty,
falls and polypharmacy. The prevalence of cognitive decline was
not different between the two groups (p>0.05).

Discussion

In this study, we aimed to investigate the prevalence of the
COVID-19 infection in people with dementia and the effect of
the pandemics on that vulnerable population. According to our
findings, COVID-19 infection is quite common in people with
dementia unrelatedly to the stage of the disease. Furthermore all
three groups of dementia patients, mild, moderate, and severe,
deteriorated during the pandemic era. The most important
outcome of this retrospective analysis is that cognitive decline
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Table 1. Demographic features of study population according to dementia groups

Mild (n=80) Moderate (n=105) | Severe (n=25)

Age, mean + SD 79.44+6.42 81.70+6.93 84.16+7.23 0.006
Age groups, n (%)
65-74 17 (21.25) 20 (19.1) 3(12.0)
75-84 47 (58.75) 47 (44.7) 9 (36.0) 0.027
>85 and older 16 (20.0) 38 (36.2) 13 (52.0)
Gender, female, n (%) 54 (67.5) 65 (61.9) 20 (80.0) 0.217
Marital status
Married, n (%) 33 (55.9) 30 (44.1) 7 (50.0) 0.414
Education
<8 years, n (%) 37 (63.8) 41 (69.5) 10 (76.9) 0.607
Type of dementia, n (%)
Alzheimer disease 71 (88.8) 91 (86.7) 21 (84.0) 0.862
Others 9(10.2) 14 (13.3) 4 (16.0) .
Living W/frailty, CFS 21 (15.2)? 92 (66.7) 25 (100.0) <0.001
Comorbidities, n (%) 0.446
Diabetes 23 (28.7) 37 (35.2) 6 (24.0) 0'102
Hypertension 57 (71.3) 69 (65.7) 12 (48.0) 0'279
Coronary artery disease 22 (27.5) 34 (32.7) 4(16.7) :
Chronic cardiac failure 6(7.6) 10 (9.6) 1(4.2) 0.659
Atrial fibrillation 11 (13.9) 19 (18.1) 3(12.5) 0.664
Hyperlipidemia 15 (19.0) 19 (18.1) 2 (8.4) 0.457
Hypothyroidism 11 (13.9) 9(8.7) 1(4.2) 0.296
Asthma 3(3.8) 4(3.8) - 0.622
COPD 6 (7.6) 9(8.7) - 0.334
Rheumatological dis. 4 (5.1) 6 (5.8) 1(4.2) 0.944
Malignancy 10 (12.7) 12 (11.5) 1(4.2) 0.501
Cerebrovascular disease 5 (6.3) 8(7.7) 5(20.0) 0'094
Benign prostate hyperplasia 14 (17.5) 9(8.7) 3(12.5) :
Other 17 (21.5) 22 (21.0) 5 (20.8) 0.188

0.995
Geriatric syndromes, n (%)
Incontinence 26 (42.6)° 49 (62.8) 21 (100.0) <0.001
Polypharmacy 54 (74.0) 76 (80.0) 14 (66.7) 0.366
Osteoporosis 34 (54.0) 34 (40.5) 13 (68.4) 0.052
Falls 15 (25.4) 17 (22.1) 9 (47.4) 0.080
Insomnia 18 (30.0) 26 (32.5) 8 (44.4) 0517
Depression 10 (29.4) 1 (34.4) 2 (66.7) 0.306
Nutritional assessment
Normal 16 (38.1) 8(16.7) - <0.001
Risk of malnutrition 20 (47.6) 22 (45.8) 3(21.4)
Malnourished 6 (14.3) 18 (37.5) 11 (78.6)
CFS, median (IQR) 4.0 (3.0) 5.0 (3.0) 7.0 (0.0) <0.001
ADL median (IQR) 4.0 (3.0) 4.0 (3.0) 15(-) <0.001
IADL, median (IQR) 5.5 (5.25) 0.0 (3.5) 0.5 (-) <0.001
MNA-SF, median (IQR) 10 (4.5) 10 (5.0) 10.5 (-) <0.001
YGDS median (IQR) 4.5 (6.25) 4.0 (3.5 8.0 (-) 0.209
Number of medication, median (IQR) 6 (5.25) 6 (5.0) 6.5() 0.157
MMSE median (IQR) 22 (8.25) 15 (16.0) 0.0 (1.0) <0.001
Three words, median (IQR) 1.0 (2.0) 0.0 (1.5) 0.0 (0.0) 0.006
Clock-drawing test, median (IQR) 2.0 (6.0) 1.0 (4.0) 0.0 (0.0) 0.001
Cognitive decline, n (%) 50 (62.5) 57 (54.3) 3 (52.0) 0-605
COVID-19 PCR positive 8 (10.0) 14 (13.3) 3(12.0) 0.786
COVID-19 hospitalization 2 (25.0) 1(7.1) 2 (66.7) 0.016
COVID-19 vaccines (at least two doses) 29 (36.3) 33(31.4) 7 (28.0) 0.676
Outcomes
Exitus 8(10.0) 22 (21.0) 4 (16.7) 0.474
Causes of death
COVID-19 related 1(12.5) 1(4.6) 1 (25.0) 0380
Other causes 7 (87.5) 21 (95.4) 3 (75.0) :

COPD: Chronic obstructive pulmonary disease, CFS: Clinical frailty scale, ADL: Activities of daily living, IADL: Instrumental activities of daily living, MNA-SF: Mini-nutritional assessment-
short form, YGDS: Yesevage geriatric depression scale, MMSE: Minimental state examination, PCR: Polymerase chain reaction, SD: Standard deviation, COVID-19: Coronavirus

disease-2019, # After the subgroup analysis, the difference is originated from mild AD, IQR: Interquartile range
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Table 2. Geriatric syndromes according to COVID-19 infection
PCR positivity

COVID COoVID
negative

(n=186)

positive
(n=25)

Age, mean + SD 82.32+6.34 80.99+7.06 |0.374
Gender, female* 17 (68.0) 122 (65.6) 0.812
Type of dementia, AD* 23 (92.0) 161 (86.6) 0.769
Stage, moderate* 13 (54.2) 88 (48.9) 0.821
Living w/frailty, CFS* 18 (75.0) 116 (63.7) 0.277
Incontinence* 9 (50.0) 87 (61.3) 0.358
Polypharmacy* 18 (81.8) 126 (75.4) 0.510
Osteoporosis* 14 (66.7) 67 (46.2) 0.080
Falls* 2 (10.5) 39 (28.7) 0.093
Insomnia* 8 (42.1) 44 (31.7) 0.363
Cognitive decline* 10 (40.0) 110 (59.5) 0.182
*n (%), AD: Alzheimer's disease, CFS: Clinical frailty scale, SD: Standard deviation,
COVID-19: Coronavirus disease-2019, PCR: Polymerase chain reaction

was observed in over half of the patients with mild, moderate,
and, severe dementia regardless of COVID-19 infection status.

Cognitive decline is an expected outcome in patients with
dementia, In a study conducted by Ballard et al. (20) during
a 1-year follow-up period, 4-5 points decline was found in
MMSE scores in patients with Alzheimer's dementia, lewy
body dementia, and vascular dementia. However, this decline
becomes more noticeable during the pandemic era. Ismail et al.
(21) showed 0.53+0.3 points decline monthly in MMSE scores
during the lockdown period in patients with dementia and mild
cognitive impairment. Similar to these studies, we also found
4 points of decline in MMSE scores in a 6-month of the period
according to our results. Consistent with our findings, in a study
from China, it was shown that social isolation correlated with the
accelerated decline of cognitive function and neuropsychiatric
symptoms both in patients with Alzheimer's dementia and
dementia with lewy body (22). Another study conducted in
Greece revealed that a significant overall decline in people with
mild cognitive impairment and dementia was observed, and the
domains most affected were communication, mood, movement,
and compliance with the new measures (23).

It is known that clinical conditions of patients with dementia
and living with frailty worsen due to the enhancing effect of
the pandemics directly increasing the risk of morbidity and
mortality from COVID-19 infection, or indirectly diminishing
social support and decreasing interaction with the healthcare
system. People with dementia are more vulnerable, neglected,
and negatively discriminated and they are not capable of
caring for themselves. Plenty of studies shows that people with
dementia are affected negatively by health decisions in relation
to COVID-19 and its long-term effects including neurological
damage (24).

There are several factors contributing to the clinical decline
in patients with dementia. During social isolation, cognitively
intact people could use technology to stay socially connected,
on the other hand, people with cognitive impairment who live
alone had trouble with using technology. Furthermore, patients
with dementia had difficulty in admission to healthcare facilities.
A special article by Brown et al. (25) mentioned that follow-ups
by telephone or video-conferencing may not be adequate to
monitor disease progression.

Dementia is a known risk factor for COVID-19 infection. In
a retrospective study from the UK Biobank cohort (23), all-
cause dementia was associated with a higher risk of COVID-19
infection. However, age was a confounding factor, since patients
with dementia were significantly older than non-dementia
patients (23). On the other hand, in our study mean age was not
different between COVID-19 PCR positive and negative groups.

Another study executed from electronic health records of
the United States revealed that the highest risk of COVID-19
infection belonged to vascular dementia, and they speculated
that impaired cerebral blood flow, or damaged endothelium,
could be a risk for SARS-CoV 2 entry (26). However, in the
current study, we could not find any relationship between
the types of dementia and COVID-19 infection since the most
common type of dementia in our study was AD.

In a case-control study from Spain, the mortality rate of
COVID-19 infection in patients with primary neurodegenerative
dementia was 43.4% whereas 21.5% in the control group (27).
In another study from Spain, the frequency of COVID-19 in
dementia patients was 15.2% and the mortality rate was 41.9%
in COVID-19 positive patients (5). In our study, the prevalence of
COVID-19 was 11.9%, however, it would not be appropriate to
comment on the mortality rate since only 3 patients died from
COVID-19 related causes. The mortality rate was significantly
higher in patients living in care homes in a previous study (5),
however in our study, the number of patients who were living
in care homes were too low, therefore this may be the situation
explaining the relatively lower mortality rate due to COVID-19
in patients with dementia.

In a review by Azarpazhooh et al. (4), there was a strong
correlation between mortality from COVID-19 and dementia.
In another review, the presence of dementia increased by 4.2%
in the mortality (28). A nationwide study by Esme et al. (9)
also found that the presence of dementia increased the risk of
mortality by 1.63 times in the 60-79 age group, and 1.47 times
in patients older than 80 years of age.

According to our findings, there were no differences in
other geriatric syndromes including frailty and malnutrition
between COVID-19 PCR positive and negative patients. In an
international multi-center study, frailty was increased mortality
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risk three times independently of other conditions. Frailty
was also associated with increased risk of care requirements
(29). Malnutrition is also important for COVID-19 infection. A
systematic review stated that the prevalence of malnutrition
among older patients with COVID-19 was high and it was
associated with negative outcomes including hospital deaths
and transfer to intensive care units (30). Analysis of the data
from UK Biobank unlike our findings, demonstrated that
polypharmacy was associated with COVID-19 (31). Although
there are some studies on the relationship between geriatric
syndromes and COVID-19 infection, our study was conducted
on patients with dementia and included a relatively small
sample. When considering the close relationship of dementia
with all geriatric syndromes, this could be the reason why there
was no difference between COVID-19 positivity and geriatric
syndromes. Despite all these limitations, our study is a rare study
that combined COVID-19 infection and CGA in patients with
dementia.

Study Limitations

This study is an observational study from a university hospital
and it has some limitations, first of all, it has a retrospective
design with a relatively small population, and there is not
a control group of cognitively intact patients to evaluate
cognitive decline. OQur findings could not be generalized to the
whole population, because the number of hospitalized patients
with dementia was too low. On the other hand, there are few
studies about COVID-19 and dementia. Therefore, although its
retrospective design, the study presented the comprehensive
geriatric assessment results and their relationship with
COVID-19 infection, revealing the study's strength. This study
provides “real-world" data giving the frequency of COVID-19
infection in a specialized patient group is another strength of
the study.

Conclusion

It is a known fact that patients with dementia are at higher risk
of infection, and they have increased morbidity and mortality
rates. Since they have trouble with accessing healthcare facilities
and need help in daily living activities, they are vulnerable and
need protection. Patients with cognitive impairment need
additional support to adequately practice infection control
procedures during the pandemic era. These procedures are also
crucial for caregivers of patients with dementia who may be
at risk of COVID-19. Comprehensive geriatric assessments and
cognitive evaluations are essential for every dementia patient.
To the best of our knowledge, that is the first study to investigate
the prevalence of COVID-19 in patients with dementia from
Turkey. Although there is no increase in the frequency of
COVID-19 between stages of dementia, the restrictions due to
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the pandemic cause a decline in cognitive functions. During
the pandemic, interventions to protect cognitive functions and
periodic health control should not be interrupted for patients
with dementia.

Ethics

Ethics Committee Approval: The study protocol was adherence
with the principles in the Declaration of Helsinki. The Local
Ethics Committee of Hacettepe University Hospital approved
the study protocol (number: 2022/02-29).

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: M.G.0., Y.0., A.0.B, S.C,, B.B.D,, M.C., M.G.H,, Design:
M.G.0., Y.0., M.G.H., Data Collection or Processing: M.G.0., Y.0.,
A.0.B., S.C., M.G.H., Analysis or Interpretation: M.G.O., Y0,
A.0.B., S.C.,, B.B.D., M.C,, M.G.H., Literature Search: M.G.0., A.O.B.,
S.C., M.G.H., Writing: M.G.0,, Y.0,, S.C., B.B.D., M.C., M.G.H.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. World Healt Organization WHO Coronavirus-19 Dashboard Available from:
https://covid19.who.int/ on 01 November 2021.

2. Mok VCT, Pendlebury S, Wong A, Alladi S, Au L, Bath PM, Biessels GJ, Chen
C, Cordonnier C, Dichgans M, Dominguez J, Gorelick PB, Kim S, Kwok T,
Greenberg SM, Jia J, Kalaria R, Kivipelto M, Naegandran K, Lam LCW, Lam
BYK, Lee ATC, Markus HS, O'Brien J, Pai MC, Pantoni L, Sachdev P, Skoog
I, Smith EE, Srikanth V, Suh GH, Wardlaw J, Ko H, Black SE, Scheltens P.
Tackling challenges in care of Alzheimer's disease and other dementias
amid the COVID-19 pandemic, now and in the future. Alzheimers Dement
2020;16:1571-1581.

3. Atkins JL, Masoli JAH, Delgado J, Pilling LC, Kuo CL, Kuchel GA, Melzer D.
Preexisting Comorbidities Predicting COVID-19 and Mortality in the UK
Biobank Community Cohort. J Gerontol A Biol Sci Med Sci 2020;75:2224-
2230.

4. Azarpazhooh MR, Amiri A, Morovatdar N, Steinwender S, Rezaei Ardani
A, Yassi N, Biller J, Stranges S, Tokazebani Belasi M, Neya SK, Khorram B,
Sheikh Andalibi MS, Arsang-Jang S, Mokhber N, Di Napoli M. Correlations
between COVID-19 and burden of dementia: An ecological study and
review of literature. J Neurol Sci 2020;416:117013.

5. Matias-Guiu JA, Pytel V, Matias-Guiu J. Death Rate Due to COVID-19
in Alzheimer's Disease and Frontotemporal Dementia. J Alzheimers Dis
2020;78:537-541.

6. Tsapanou A, Papatriantafyllou JD, Yiannopoulou K, Sali D, Kalligerou F,
Ntanasi E, Zoi P, Margioti E, Kamtsadeli V, Hatzopoulou M, Koustimpi M,
Zagka A, Papageorgiou SG, Sakka P. The impact of COVID-19 pandemic on
people with mild cognitive impairment/dementia and on their caregivers.
Int J Geriatr Psychiatry 2021;36:583-587.

7. Waite SJ, Maitland S, Thomas A, Yarnall AJ. Sarcopenia and frailty in
individuals with dementia: A systematic review. Arch Gerontol Geriatr
2021;92:104268.



Eur J Geriatr Gerontol 2022;4(3):159-165

Giiner Oytun et al. COVID-19 and Dementia

20.

21.

Bianchetti A, Rozzini R, Guerini F, Boffelli S, Ranieri P, Minelli G, Bianchetti
L, Trabucchi M. Clinical Presentation of COVID19 in Dementia Patients. J
Nutr Health Aging 2020;24:560-562.

Esme M, Koca M, Dikmeer A, Balci C, Ata N, Dogu BB, Cankurtaran M, Yilmaz
M, Celik O, Unal GG, Ulgu MM, Birinci S. Older Adults With Coronavirus
Disease 2019: A Nationwide Study in Turkey. J Gerontol A Biol Sci Med Sci
2021;76:€68-€75.

. Cheung G, Rivera-Rodriguez C, Martinez-Ruiz A, Ma'u E, Ryan B, Burholt V,

Bissielo A, Meehan B. Impact of COVID-19 on the health and psychosocial
status of vulnerable older adults: study protocol for an observational study.
BMC Public Health 2020;20:1814.

. Hughes CP, Berg L, Danziger W, Coben LA, Martin RL. A new clinical scale for

the staging of dementia. Br J Psychiatry 1982;140:566-572.

. Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell |,

Mitnitski A. A global clinical measure of fitness and frailty in elderly people.
CMAJ 2005;173:489-495.

. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy?

A systematic review of definitions. BMC Geriatr 2017;17:230.

. Guigoz Y, Lauque S, Vellas BJ. Identifying the elderly at risk for malnutrition:

The Mini Nutritional Assessment. Clin Geriatr Med 2002;18:737-757.

. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, Leirer VO

Development and validation of a geriatric depression screening scale: a
preliminary report. J Psychiatr Res 1982;17:37-49.

. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness

in the aged: the index of ADL: a standardized measure of biological and
psychosocial function. JAMA 1963;185:914-919.

. Folstein MF, Folstein SE, McHugh PR. "Mini-mental state”: a practical

method for grading the cognitive state of patients for the clinician. J
Psychiatr Res 1975;12:189-198.

. Shulman KI. Clock-drawing: is it the ideal cognitive screening test? Int J

Geriatr Psychiatry 2000;15:548-561.

. Stdhelin HB, Monsch AU, Spiegel R. Early Diagnosis of Dementia via a Two-

Step Screening and Diagnostic Procedure. Int Psychogeriatr 1997;9(Suppl
1):123-130.

Ballard C, O'Brien J, Morris CM, Barber R, Swann A, Neill D, McKeith I. The
progression of cognitive impairment in dementia with Lewy bodies, vascular
dementia and Alzheimer's disease. Int J Geriatr Psychiatry 2001;16:499-
503.

Ismail I, Kamel WA, Al-Hashel JY. Association of COVID-19 Pandemic
and Rate of Cognitive Decline in Patients with Dementia and Mild

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Cognitive Impairment: A Cross-sectional Study. Gerontol Geriatr Med
2021;7:23337214211005223.

Chen ZC, Liu S, Gan J, Ma L, Du X, Zhu H, Han J, Xu J, Wu H, Fei M, Dou Y,
Yang Y, Deng P, Wang XD, Ji Y. The Impact of the COVID-19 Pandemic and
Lockdown on Mild Cognitive Impairment, Alzheimer's Disease and Dementia
With Lewy Bodies in China: A 1-Year Follow-Up Study. Front Psychiatry
2021;12:711658.

Tahira AC, Verjovski-Almeida S, Ferreira ST. Dementia is an age-independent
risk factor for severity and death in COVID-19 inpatients. Alzheimers
Dement 2021;17:1818-1831.

Burns A, Lobo A, Olde Rikkert M, Robert P, Sartorius N, Semrau M, Stoppe
G. COVID-19 and dementia: experience from six European countries. Int J
Geriatr Psychiatry 2021;36:943-949.

Brown EE, Kumar S, Rajji TK, Pollock BG, Mulsant BH. Anticipating and
Mitigating the Impact of the COVID-19 Pandemic on Alzheimer's Disease
and Related Dementias. Am J Geriatr Psychiatry 2020;28:712-721.

Wang Q, Davis PB, Gurney ME, Xu R. COVID-19 and dementia: Analyses
of risk, disparity, and outcomes from electronic health records in the US.
Alzheimers Dement 2021;17:1297-1306.

Reyes-Bueno JA, Mena-Vazquez N, Ojea-Ortega T, Gonzalez-Sotomayor
MM, Cabezudo-Garcia P, Ciano-Petersen NL, Pons-Pons G, Castro-Sanchez
MV, Serrano-Castro PJ. Case fatality of COVID-19 in patients with
neurodegenerative dementia. Neurologia (Engl Ed) 2020;35:639-645.

Izcovich A, Ragusa MA, Tortosa F, Lavena Marzio MA, Agnoletti C, Bengolea
A, Ceirano A, Espinosa F, Saavedra E, Sanguine V, Tassara A, Cid C, Catalano
HN, Agarwal A, Foroutan F, Rada G. Prognostic factors for severity and
mortality in patients infected with COVID-19: A systematic review. PLoS
One 2020;15:0241955.

Geriatric Medicine Research Collaborative; Covid Collaborative, Welch C.
Age and frailty are independently associated with increased COVID-19
mortality and increased care needs in survivors: results of an international
multi-centre study. Age Ageing 2021;50:617-630.

Damayanthi H, Prabani KIP. Nutritional determinants and COVID-19
outcomes of older patients with COVID-19: A systematic review. Arch
Gerontol Geriatr 2021;95:104411.

McQueenie R, Foster HME, Jani BD, Katikireddi SV, Sattar N, Pell JP, Ho FK,
Niedzwiedz CL, Hastie CE, Anderson J, Mark PB, Sullivan M, O'Donnell CA,
Mair FS, Nicholl BI. Multimorbidity, polypharmacy, and COVID-19 infection
within the UK Biobank cohort. PLoS One 2020;15:0238091.

165



