DOI: 10.1097/TGR.0000000000000374

Topics in Geriatric Rehabilitation e Volume 38, Number 4, 270-276 ¢ Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

Investigation of the Effects of COVID-19 on
Perception, Attention, Memory, Balance, and
Quality of Life in the Elderly

Zehra Aydogan, PhD; Banu Bas, PhD; Songul Aksoy, PhD

Objective: This study was conducted with elderly individuals
who had recovered from COVID-19 to investigate the effects
of COVID-19 on balance, perception, attention, memory, and
quality of life and produce rehabilitative solutions for these
problems.

Material and Method: A total of 45 volunteers older than

65 years who had not had COVID-19 were included in

group 1. A total of 45 volunteers older than 65 years who
had recovered from COVID-19 were included in group 2
(elderly people who have had COVID-19 at least 6 months
ago). After obtaining the individuals’ demographic data, we
conducted vestibular assessment for balance and adminis-
tered the Stroop test for attention, the Mini-Mental State
Examination (MMSE), the digit span test for short-term
memory, and a quality-of-life test.

Results: Mean age of the individuals who had had COVID-19
was 68.24 + 3.32 years, and the mean age of the individuals
who had not had COVID-19 was 68.55 = 3.34 years. There

he coronavirus disease 2019 (COVID-19) pandemic
has affected millions of patients, and the number of
those affected is increasing every day.' It is therefore
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were statistically significant correlations between the two
groups for the Stroop test (P < .05), MMSE (P < .05), the
digit span test for perception and attention (P < .05), and the
vestibular assessment quality-of-life test (P < .01). Sensory (P
< .001), past, present, and future activities (P < .05), social
participation (P < .001), and death (P < .05) were found to
be significant in the total score (P < .001). The covariance
analysis of elderly individuals who had had COVID-19
revealed that they performed significantly worse on the
balance, perception, attention, memaory, and quality-of-life
tests than elderly individuals who had not had COVID-19.
Conclusion: The negative effects of COVID-19 were found
among elderly individuals older than 65 years. We suggest
that telerehabilitation should be developed for elderly people
who have recovered from COVID-19 and that its effects
investigated.

Key words: attention, COVID-19, elderly, memory, perception,
quality of life

crucial to understand the short- and long-term health con-
sequences of COVID-19.

Elderly individuals are at a high risk of COVID-19, and
they experience challenging changes in their daily lives.
As a protective measure, elderly individuals older than 65
years have been prevented from going out. However, the
spread of the pandemic and the prolonged advice to stay
at home to reduce mortality have adversely affected elderly
people’s mental health, functionality, physical health, bal-
ance, and quality of life.?

Coronavirus 2 (SARS-CoV-2) infection causes damage
to many systems, including the respiratory, digestive,
cardiovascular, renal, immune, and nervous systems.’?
More than one-third of hospitalized COVID-19 patients
have been reported to experience various neurological
symptoms, such as altered cognitive and mental status,
cerebrovascular disease, headache, vertigo, anosmia,
and aging during the acute phase of infection® and neu-
rological sequelae.’> Acute cognitive complications are
common; however, the long-term effects of COVID-19
on cognition are not yet clear.®

Vertigo or dizziness, which has recently been identified
as a clinical manifestation of COVID-19, causes balance
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problems.” Especially in elderly individuals, with the effect
of immobility, a regression in balance functions can be
observed.? The health status of elderly individuals is greatly
affected by their ability to continue their daily life activi-
ties and routines. In addition, long-term restriction of the
movement of elderly individuals causes sarcopenia. Both
sarcopenia and conditions secondary to sarcopenia, such
as increased falls, cause new problems. The pandemic has
thus led to more uncontrolled comorbidities in elderly
people.? Moreover, the increase in anxiety and depression,
and the reduction in external stimuli due to social isola-
tion, causes dementia and deterioration in cognitive func-
tions as well as worsening quality of life.

The COVID-19 pandemic has affected the whole
world not only physiologically but also psychologically,
socially, and economically, with the effects still continuing.®
Although almost all population groups have been affected
by the pandemic, people over a certain age had more
severe disease,” and they either died or experienced con-
tinuing effects in different ways after the disease. Elderly
people, who already face many problems independent of
the epidemic, face many problems that affect them nega-
tively psychosocially, as well as health problems, together
with the COVID-19 epidemic.®

The identification of elderly people as the weakest
point in the COVID-19 epidemic, along with their isola-
tion, caused many health, economic, and psychosocial
problems.® Advancing age brings weakening and loss of
function in movement and motor skills, which are further
systemically affected due to the viral infection. We assumed
that COVID-19, which affects many systems, also affects bal-
ance, attention, perception, and timed task performance,
especially in elderly individuals, and accordingly worsens
the quality of life.

MATERIALS AND METHODS

The study was approved by Ankara Yildirim Beyazit Univer-
sity Non-Invasive Clinical Research Ethics Committee
(16.04.2021-36 with decision no. 184). Elderly individuals
were evaluated in the Department of Audiology, Ankara
Yildirim Beyazit University.

GPower 3.1 program was used to determine the sample
size for the correlation analysis. At least 45 people needed
to be sampled to find the effect width of 0.85 units mean-
ingful, with the power of the test being 85% and the first-
type error being 5%.

The eligibility criteria were as follows: (1) people 65
years and older and (2) who agreed to participate in this
study. Subjects were excluded if they (1) did not agree to
participate, did not understand the questions in the ques-
tionnaires, or had communication barriers for language
or hearing reasons; (2) had preexisting subjective or diag-
nosed dementia; (3) had a family history of dementia that
might increase the risk of cognitive impairment; (4) had
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a concomitant neurological disorder potentially affecting
cognitive function; (5) had had any orthopedic or vestibu-
lar disease; (6) had received education for less than5 years;
or (7) were unwilling to work.

In the study, 45 volunteers older than 65 years who had
not had COVID-19 were included in group 1, and 45 volun-
teers older than 65 years who had had COVID-19 (elderly
people who have had COVID-19 at least 6 months ago)
were included in group 2.

Mini-Mental State Examination

The Mini-Mental State Examination (MMSE) is a test that
was first developed by Folstein et al for the evaluation of
mental status and was found to be valid and reliable in the
diagnosis of mild dementia in the Turkish population.
MMSE, which measures mental state, is a scale that evalu-
ates cognitive functions in 5 separate categories (orienta-
tion, registration, attention and calculation, recall, and lan-
guage). The total score is 30. Those who score 24 and
below should be evaluated for dementia.

Stroop test

The Stroop test was developed by Stroop in 1935. The
“Stroop effect” is obtained when the color used in the soft-
ware of the word and the color expressed by the word are
different. The Stroop test measures an individual’s ability
to change his or her perceptual setup in line with changing
demands and under the influence of a disturbance. Fur-
thermore, it measures an individual’s ability to suppress a
habitual behavior pattern and perform an unusual behav-
ior, focused attention, and information processing speed.
The most commonly used type is the Color/Word Test.”

World Health Organization Quality of Life-OLD

The World Health Organization Quality of Life (WHOQOL)
Module for the Elderly consists of 24 items in 6 dimensions,
the answers of which are determined using a 5-point Likert
scale. Possible dimension scores range from 4 to 20. In
addition, the “total score” can be calculated by adding the
individual score values. Higher scores indicate an improved
quality of life.'

Digit span test

This is the most commonly used attention/short-term
memory test. It consists of 2 parts, forward and backward
number ranges. In both, random numbers are read to the
subject at 1-second intervals, an increasing number of
times in each trial, and the subject is asked to repeat them
in the same order. For both parts, the number of digits in
the sequence before the one in which the individual fails
twice in succession constitutes the range. In normal indi-
viduals, the lower limit is generally considered to be 6 for-
ward and 4 backward. The scoring of both sections is the
same. If the individual is successful in one of the 2 attempts,
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1 point is awarded. Forward and backward point range
scores are evaluated separately as well as the sum of both.
The highest score that can be obtained for each section is
7 points (14 for the whole test). Attention is necessary for
the performance of all cognitive functions, and attention
deficit can affect the individual’s overall mental state."

Vestibular Disorders Activities of Daily Living Scale
It was translated into Turkish by Aksoy et al, and its validity
and reliability were established in 2007. The scale consists
of 28 items and 3 different subscales. The subscales are
Functional-F (Functional), Ambulation-A (Ambulation),
and Instrumental-E (Instrumental). The Functional sub-
scale includes items related to personal care and close rela-
tionships. The Ambulation subscale includes items related
to walking. The Instrumental subscale includes household
chores and hobbies. In the scale, a 10-point rating system is
used, which increases from 1 to 10 according to whether
the activity is done independently or dependently. In addi-
tion to this decimal rating, there is an item “I am not doing
the activity.” While applying the scale, it is first evaluated
whether the activity in the item is done by the individual. If
the person does not do this activity, the item “I do not do
the activity” should be marked and it is suggested by the
researchers who developed the scale that this item should
not be included in the scoring process.'

Statistical analysis

In descriptive statistics, the percentage of variables deter-
mined by counting and mean * standard deviation values of
the age variable were used. While performing the statistical
analysis, whether the data conformed to the normal distri-
bution was evaluated with histogram curves. According to
the normal distribution of the data, the homogeneity of vari-
ances, and balance of the number of subjects in the groups,

COVID-19 (Group 2)

| 17:\:]43 ) Demographic Data of Who Have Not Had COVID-19 (Group 1) and Subjects With

2 different groups were compared for the numerical meas-
urements of Student’s  test, also known as the independent-
samples ¢ test. The Mann-Whitney U test was used most
often among those who did not show normal distribution.

Chi-square tests were used to test whether the distribu-
tion of categorical variables such as gender in the 2 groups
was balanced or whether there was a significant difference
in the groups. Statistical analyses were conducted with the
SPSS10 program.

Linear and logistic regression models were utilized to
assess the association between COVID-19 and cognitive
outcomes. In linear regression models, cognitive out-
comes (MMSE, Stroop test, digit span test) were fitted as
continuous variables. Statistical analyses were conducted
using SPSS statistical package version 24 (IBM SPSS Statis-
tics for Windows, Armonk, New York).

RESULTS

Table 1 shows demographic data of those who have not
had COVID-19 (group 1) and subjects with COVID-19
(group 2).

According to MMSE (P < .05) and the digit span test
(P < .05) results of the cognitive functions and attention
and memory assessment tests of the individuals, there
was a significant difference between group 1 and group
2 scores (Table 2).

According to the results of Vestibular Disorders Activi-
ties of Daily Living Scale (V-ADL) scores used to evaluate
the effect of balance on individuals’ daily living activities,
group 1 and group 2 were found to be significant on com-
parison (P < .05) (Table 3).

Sensory (P = .001), past, present, and future activities
(P < .05), social participation (P < .001), observed when
group 1 and group 2 scores were compared according to
the results of WHOQOL, which was applied to evaluate the

Characteristic Group 12 Group 2° Total P
Age, mean * SD, y 68.55 + 3.34 68.24 + 3.33 68.39 = 3.38 67¢
Gender (female/male) 27/18 22/23 90
49/41
Education, y 5-16 5-16
Diseases 5 8 13
Cardiovascular disease 13 11 24
Diabetes mellitus 12 14 26
Hypertension 17 12 45
Other
aGroup 1, elderly patients.
vGroup 2, COVID-19 elderly patients.
¢Pearson x2 test.
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: 1V:\:]43¥] The Mini-Mental State Examination and Digit Span Test

Group 1, Mean + SD Group 2,> Mean + SD P
MMSE 25.83 + 2.37 23.40 = 1.30 .005°
Digit span test 3.83 =237 540 + 1.30 .009°

Abbreviation: MMSE, Mini-Mental State Examination.
aGroup 1, elderly patients.

2Group 2, COVID 19 elderly patients.
¢Mann-Whitney U test.

quality of life, death (P < .05), and total score (P = .001),
were significant (P < .05) (Table 4).

When compared with the results of the Stroop test,
which is used to evaluate the attention among elderly indi-
viduals, a significant difference was found in group 1 and
group 2 scores (P < .05) (Table 5).

DISCUSSION

Beyond being a disease, the COVID-19 pandemic is a global
pandemic that affects individuals, families, and societies
biologically, physiologically, psychologically, sociologically,
and economically. The pandemic has infected and sick-
ened millions of people around the world since its emer-
gence,” and people are urged to reduce social contacts to
a minimum. Although most of the infections are mild and
the affected individuals survive, the situation is quite differ-
ent for elderly individuals, who are among the disadvan-
taged groups.! The problems of old age and the COVID-19
global epidemic have negatively affected the quality of life
of elderly individuals. The relationship between COVID-19
and postinfection cognitive change is rarely explored. Our
study reveals that elderly individuals who have COVID-19
are more affected physiologically and psychologically than
those who do not have the disease.

We found that COVID-19 patients had worse cognitive
outcomes for the first 3 months after recovery, suggest-
ing that SARS-CoV-2 infection may affect long-term cogni-
tive performance in patients. From the study, 59.24% of
the participants had longitudinal cognitive decline. This
study demonstrated a postinfection cognitive impairment
in COVID-19 patients. A study by Liu et al® revealed that
6 months postdischarge, the cognitive capacity of COVID-

19 patients and their noninfected spouses, assessed with
IQCODE (a questionnaire to assess cognitive functions),
showed higher scores indicating greater cognitive declines.
Thus, those COVID-19 patients had higher IQCODE scores
than controls, which is consistent with our study.® Accord-
ing to our MMSE results, we conclude that elderly patients
with COVID-19 performed worse than those who were not
infected.

Short-term deterioration in hippocampus-dependent
learning and reduced long-term potentiation associated
with impairment in spatial memory were observed in mice
infected with the influenza virus.'>! In the presence of pro-
inflammatory cytokines, the microglial cells also lose their
capacity to phagocytose B-amyloid, which accumulates
and forms amyloid plaques that are one of the hallmarks of
Alzheimer disease.'” Neuropathological data on COVID-19
cases are scarce, and the few available mostly show hypoxic
changes and demyelinating lesions.”® To evaluate systems
with limited capacity in a versatile way, we examined why
elderly patients, especially those infected with COVID-
19, performed poorly on the Stroop and digit span tests,
which are sensitive to hippocampal and prefrontal cortical
functions in experimental animals.’® From the digit span
and Stroop tests performed on the study participants, we
found that those infected with COVID-19 performed worse
than uninfected older individuals. The hypothesis that
severely infected COVID-19 patients have poor cognitive
impairment is supported by our finding, as months after
recovery, these patients were in a more hypoxic state than
the uninfected controls.

A study by Sia’ reported that dizziness was a symptom of
COVID-19. Vertigo or dizziness has recently been identified

: 17:\:14 3] Vestibular Disorders Activities of Daily Living Scale

Group 1° Group 2°
Min Max Mean + SD Min Max Mean = SD t P
V-ADL (Puan) 49.00 55.00 52.33 = 10.04 58.00 64.00 61.77 = 10.90 —2.78 .001¢

Abbreviation: V-ADL, Vestibular Disorders Activities of Daily Living Scale.
aGroup 1, elderly patients.

bGroup 2, COVID 19 elderly patients.

Paired samples t test: P < .05; Wilcoxon signed rank test: P < .05, P < .001.
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: 11.\-18 2943 World Health Organization Quality of Life-OLD Module

WHOQOL-OLD Group 1,° Mean + SD Group 2,> Mean = SD P
Sensory abilities 13.91 = 2.11 11.04 + 2.43 .001°
Autonomy 13.86 + 2.86 13.22 +2.32 29
Past, present, and future activities 13.51 = 2.70 11.37 = 2.77 .05°¢
Social participation 13.15 + 2.45 11.71 = 3.04 .001°
Death and dying 15.02 + 1.92 11.37 = 2.52 .05°
Intimacy 12.05 = 2.09 1157 +2.74 16
Total 81.64 + 6.74 71.42 + 6.79 .001°
Abbreviation: WHOQOL-OLD, World Health Organization Quality of Life-OLD.

aGroup 1, elderly patients.

bGroup 2, COVID 19 elderly patients.

¢One-way analysis of variance, independent-samples t test; statistically significant (P < .05).

as a clinical manifestation of COVID-19. Countless stud-
ies emerging daily from around the world have revealed
that dizziness is one of the main clinical manifestations of
COVID-19.7% Dizziness has historically been associated
with viral infections.

Furthermore, COVID-19, curfew, and quarantine not
only made people feel lonely but also reduced mobil-
ity, thereby, increasing stress and anxiety. This negatively
affects health balance of individuals, especially elderly indi-
viduals.?"# It is also known that psychological conditions
such as anxiety and stress can cause chronic dizziness and
vertigo, which can increase vestibular disorders.?# We
evaluated the effects of dizziness and balance disorders on
routine independent activities of daily life using the V-ADL
assessment tool. According to the results, the scores of
COVID-19 elderly patients were worse than those of the
uninfected elderly individuals. It shows that depression,
cognitive impairment, risk of falling as a result of balance
disorders, and poor quality of life are common geriatric
conditions and are detected more frequently in geriatric
patients with COVID-19.

The results of another study** that examined the rela-
tionship between cognitive status, balance, and depression
in elderly individuals showed that there was a significant
relationship between cognitive level, balance, long-term
performance, and depression, and cognitive functions
and depression problems in elderly individuals negatively
affect balance and long-term performance.?* Low morale
and depression in elderly individuals negatively affect their
mobility and functional levels. This leads to poor quality of
life in elderly individuals. In survey studies with WHOQOL-
OLD, lower quality-oflife scores were reported during
COVID-19 social distancing.

Lower quality-of-life scores were reported during
COVID-19 social distancing in survey studies with the
WHOQOL-OLD.*# A study focusing on quality of life
in COVID-19 patients demonstrated that WHOQOL-
OLD total and subfield scores on the first day of hos-
pitalization were significantly lower in survivors.? Our
findings from WHOQOL-OLD assessment of individu-
als are also consistent with existing literature; we found
that COVID-19 elderly patients’ scores are worse than

: LY.\ =1 MY Stroop Test

Group 1,°> Mean =SD Group 2,> Mean = SD P
Stroop 1 13.08 = 2.92 21.96 + 3.81 .001°
Stroop 2 16.52 + 548 25.61 + 3.37 .001°
Stroop 3 38.72 + 12.28 39.59 + 13.58 .06
Stroop 4 58.16 + 15.08 69.19 + 13.08 .008°
Stroop 5 91.02 + 21.68 117.25 + 21.74 .001°

aGroup 1: elderly patients.
bGroup 2, COVID-19 elderly patients.
¢Independent-samples t test; statistically significant (P < .05).
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those of uninfected elderly individuals. Worse scores
were especially evident in sensory analysis, past, pres-
ent, and future activities, social participation, and death
and dying.

In conclusion, attention, memory,® cognitive impair-

ment,**'7 higher risk of falls,* balance problems, and poor
quality of life?* are common geriatric conditions in older
adults with COVID-19.

CONCLUSION

In this study, implications for practice are as follows:

* To provide a holistic approach for treating elderly
individuals in line with the findings through the
multidimensional handling of the evaluation and
follow-up of elderly individuals.

* To identify problems such as balance, perception,
attention, and memory that may be experienced by
geriatric individuals and to produce rehabilitative
solutions for these problems.

* To determine individual patients’ needs and create
a protocol for this, from data obtained at the end of
the study and telehealth, which will form the basis
for rehabilitation approaches at home for geriatric
individuals after COVID-19.

KEY SUMMARY POINTS
* Aim: To investigate the effects of COVID-19 in

geriatric population, its effects on perception, at-
tention, memory, vestibular function, and quality
of life.

Findings: It has been observed that elderly pa-
tients with COVID-19 have a worse quality of life
and are more likely to experience problems such
as perception and attention, memory, cognitive,
and vestibular function than elderly individuals
who have not had the disease.

Message: Conditions that negatively affect vestib-
ular function, cognitive, attention, and memory, as
well as memory of COVID-19, which can increase
depression and decrease the quality of life in el-
derly individuals, should be evaluated in the early
period and necessary protective measures should
be taken.

References

1.

2.

3.

Carfi A, Bernabei R, Landi F. Persistent symptoms in patients after
acute COVID-19. JAMA. 2020;324(6):603-605.

Altun Z. COVID-19 pandemisinde yaslilar. Tepecik Egitim ve
Arastirma Hastanesi Dergisi. 2020:30:49-57.

Xiong Q, Xu M, Li ], et al. Clinical sequelae of COVID-19 survi-
vors in Wuhan, China: a single-centre longitudinal study. Clin
Microbiol Infect. 2021;27(1):89-95.

. Zubair AS, McAlpine LS, Gardin T, Farhadian S, Kuruvilla DE,

Spudich S. Neuropathogenesis and neurologic manifestations of

Topics in Geriatric Rehabilitation

10.

11.

12.

13.

14.

16.

17.

18.

19.
20.

21.

22.

23.

24.

the coronaviruses in the age of coronavirus disease 2019: a
review. JAMA Neurol. 2020;77(8):1018-1027.

. Liotta EM, Batra A, Clark JR, et al. Frequent neurologic manifesta-

tions and encephalopathy-associated morbidity in COVID-19
patients. Ann Clin Transl Neurol. 2020;7(11):2221-2230.

. Liu Y-H, Wang Y-R, Wang Q-H, et al. Post-infection cognitive

impairments in a cohort of elderly patients with COVID-19. Mol
Neurodegen. 2021;16(1):1-10.

. Sia J. Dizziness can be an early sole clinical manifestation for

COVID-19 infection: a case report. ] Am Coll Emerg Phys Open.
2020;1(6):1354-1356.

. Demirel AC, Stitct S. Covid-19 Salgininda Tiirkiye’de Yaslilara

Yonelik Uygulamalar ve Hizmetlerin Degerlendirilmesi. OPUS
Uluslararast Toplum Arastirmalar: Dergisi. 2021;17:3642-3675.

. Gajewski PD, Falkenstein M, Thones S, Wascher E. Stroop task

performance across the lifespan: high cognitive reserve in older
age is associated with enhanced proactive and reactive interfer-
ence control. Neuroimage. 2020;,207:116430.

Eser S, Saatli G, Eser E, Baydur H, Fidaner C. Yaslilar icin diinya
saglik orgutl yasam kalitesi modtlit WHOQOL-OLD: Ttrkiye
alan calismasi Turkge stiriim gecerlilik ve gtivenilirlik sonuglari.
Turk Psikiyatri Derg. 2010;21(1):37-48.

Castiglione A, Benatti A, Velardita C, et al. Aging, cognitive
decline and hearing loss: effects of auditory rehabilitation and
training with hearing aids and cochlear implants on cognitive
function and depression among older adults. Audiol Neurotol.
2016;21(suppl 1):21-28.

Cicek Cinar B, Kaya §, Pektas Sjostrand A, Alpar R, Aksoy S.
Vestibiiler Bozukluklarda Giinlitk Yasam Aktiviteleri Olceg
Turkce Gecerlik ve Guvenirlik Calismast. Fizyoterapi Rebabili-
tasyon. 2017;28(1):1-11.

Alonso-Lana S, Marquié M, Ruiz A, Boada M. Cognitive and
neuropsychiatric manifestations of COVID-19 and effects on
elderly individuals with dementia. Front Aging Neurosci.
2020;12:588872.

Miklitz C, Westerteicher C, Lippold S, Ochs L, Schneider A,
Fliessbach K. The impact of COVID-19-related distress on levels
of depression, anxiety and quality of life in psychogeriatric
patients. Eur Arch Psychiatry Clin Neurosci. 2022;272(1):53-60.

. Turana Y, Nathaniel M, Shen R, Ali S, Aparasu RR. Citicoline and

COVID-19-related cognitive and other neurologic complica-
tions. Brain Sci. 2022;12(1):59.

Hosseini S, Wilk E, Michaelsen-Preusse K, et al. Long-term
neuroinflammation induced by influenza A virus infection and
the impact on hippocampal neuron morphology and function.
J Neurosci. 2018;38(12):3060-3080.

Ritchie K, Chan D, Watermeyer T. The cognitive consequences
of the COVID-19 epidemic: collateral damage? Brain Commun.
2020;2(2):fcaa0069.

Coolen T, Lolli V, Sadeghi N, et al. Early postmortem brain MRI
findings in COVID-19 non-survivors. Neurology. 2020;95(14):
€2016-e2027.

Saniasiaya J, Kulasegarah J. Dizziness and COVID-19. Ear Nose
Throat J. 2021;100(1):29-30.

Wysocki J. Otorynolaryngologiczne manifestacje COVID-19.
Polski Przeglad Otorynolaryngol. 2021;10:18-24.

Soylemez E, Ertugrul S, Severity of dizziness increased in dizzy
patients during Covid-19 process. Hear Balance Commun.
2021;19(2):72.

Baydan M, Yigit O, Aksoy S. Does vestibular rehabilitation
improve postural control of subjects with chronic subjective
dizziness? PLoS One. 2020;15(9):e0238430.

Munis OB, Parlak MM, Aysen K. Analysis of the consistency of
information received from Alzheimer’'s disease patients and
their families in the quality of life and depression scales. Turk J
Clin Lab. 12(4):372-378.

Sertel M, Simsek TT, Yiimin ET. Yaslilarda kognitif durum, depr-
esyon diizeyi ve denge arasindaki iliskinin incelenmesi. J Exer
Ther Rebabil. 2016;3(3):90-95.

www.topicsingeriatricrehabilitation.com 275

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



25.

20.

27.

276

Akosile CO, Igwemmadu CK, Okoye EC, et al. Physical activity
level, fear of falling and quality of life: a comparison between
community-dwelling and assisted-living older adults. BMC Ger-
iatr. 2021;21(1):1-9.

Bidzan-Bluma I, Bidzan M, Jurek P, et al. A Polish and German
population study of quality of life, well-being, and life satisfac-
tion in older adults during the COVID-19 pandemic. Front Psy-
chiatry. 2020;11:585813.

Chen X, Wang S-B, Li X-L, et al. Relationship between sleep
duration and sociodemographic characteristics, mental
health and chronic diseases in individuals aged from 18 to

www.topicsingeriatricrehabilitation.com

28.

29.

85 years old in Guangdong Province in China: a population-
based cross-sectional study. BMC Psychiatry. 2020;20(1):
1-10.

Duan Y, Peiris DLIHK, Yang M, et al. Lifestyle behaviors and
quality of life among older adults after the first wave of the
COVID-19 pandemic in Hubei China. Front Public Health.
2021;9:744514.

Bayrak M, Cadirci K. The associations of life quality, depres-
sion, and cognitive impairment with mortality in older adults
with COVID-19: a prospective, observational study. Acta Clin
Belg. 2022;77(3):588-595.

October-December 2022

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



