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Abstract

Introduction: Since the declaration of coronavirus disease 2019 (COVID-19) as a pandemic, patients with
dementia, were specifically vulnerable to the negative impact of the outbreak. Objective: To examine the
association between lockdown amid COVID-19 pandemic and the rate of cognitive decline among patients with
dementia and mild cognitive impairment (MCI). Methods: We conducted a cross-sectional observational study on
patients with dementia and MCl who attended the outpatient clinic at Ibn Sina Hospital, the main tertiary neurology
center in Kuwait, during the month of September 2020. The rate of cognitive decline, estimated by MMSE scores,
was compared between the period prior to, and during lockdown. Results: We evaluated 36 consecutive patients
with cognitive impairment (23 females [63.9%], mean age 71 = 10.8 years, mean disease duration 34.6 == 29 months).
Eleven patients (30.6%) progressed to a more severe stage during the study period; | MCI (2.8%) converted to
mild dementia, 6 (16.6%) mild to moderate, and 4 (I 1.1%) moderate to severe dementia. Monthly decline of MMSE
scores before lockdown was 0.2 = 0.1 points, while it was 0.53 = 0.3 points during lockdown, which was statistically
significant (p=.001). The most affected cognitive domain was the memory with a mean decline of 1.5 % 0.8 points.
Conclusions: This study provides “real-world” data suggesting rapid cognitive decline in patients with dementia
during the lockdown period. Healthcare systems should pay more attention to this vulnerable group, to help them
maintain their mental, physical and social well-being during this crisis.
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Introduction exerted unintended secondary effects that could worsen
the cognitive functions in this group of patients

A novelAcoronaVirus, severe acute respiratory‘ syndrome (Numbers & Brodaty, 2021). During the first 6 months
cc;lrp nav nl'us 22 (ISARS-COV-}?)l 1“’33 Zdetelfted ml quha;r;; of the pandemic, elderly patients were kept apart from
China in late 2019. On March 11, 2020, the World Healt their families and from the rest of the community, which

Organization (WHO) declared coronavirus disease 2019 has led to marked disruption of the social relationships

(COVID-19) to .be a pandemic of “alarming levels of of both patients and caregivers. Furthermore, with the
spread and severity” (Guan et al., 2020). It has been doc-

umented through historical records that elderly popula-
tions in particular suffer the most during pandemics.
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cancellation of in-person hospital visits, dementia
patients were more prone to inadequate quality medical
care (Wang et al., 2020).

Dementia is a progressive neurocognitive disorder
that affects memory, language, behavior, and the ability
to perform everyday activities. It is one of the major
causes of disability that significantly impacts the quality
of life, as well as the ability to live independently
(Kiviméki & Singh-Manoux, 2018). Cases of dementia
are increasing globally due to the longer life expectancy
of the world population. This rise by itself is considered
a pandemic, with more than 50million people affected
worldwide, and one new case diagnosed every 3 seconds
(Batsch & Mittelman, 2015). The association between
dementia and COVID-19 pandemic increases morbidity
and mortality in this population, and subjects these
patients to the risk of significant harm. Little research has
been conducted to evaluate the negative impact of pan-
demics on cognition, and to the best of our knowledge,
only one study (Palermo et al., 2020) has been performed
on COVID-19 pandemic in particular.

In this observational study, the overall aim was to
investigate the impact of social distancing and lockdown
measures amid COVID-19 pandemic on the rate of cog-
nitive decline in patients with dementia and mild cogni-
tive impairment attending outpatient clinic in the largest
neurology tertiary hospital in Kuwait.

Methods

Participants

This observational, cross-sectional study, included all
patients with cognitive impairment who attended the
outpatient clinic in Ibn Sina Hospital, the main tertiary
neurology center in Kuwait, during the month of
September, 2020.

Inclusion criteria were (i) patients with a diagnosis of
mild cognitive impairment (MCI), Alzheimer dementia
(AD), frontotemporal dementia (FTD), Lewy body
dementia (DLB), Parkinson’s disease dementia (PDD),
vascular dementia (VaD), or mixed dementia (MD), (ii)
cognitive functions were assessed and recorded using
MMSE at disease onset, and during the month prior to
lockdown (February 2020). Patients were excluded if
their records were incomplete, or their cognitive impair-
ment was secondary to other diseases (e.g., normal pres-
sure hydrocephalus, subdural hematoma, brain tumors).

Measures

Data of demographics (age, gender, marital status, edu-
cational level), and clinical characteristics (dementia
type, duration, severity, medications, compliance to
treatment, medical comorbidities, and comorbid depres-
sion) were included.

We evaluated cognitive decline using mini-mental
state examination (MMSE) scores. The MMSE has a
maximum score of 30, with five different domains of

cognitive functions: (1) Orientation, with a maximum of
10 points, (2) Memory, with a maximum of 6 points, (3)
Attention and calculation, with a maximum of 5 points,
(4) Language, with a maximum of 8points, and (5)
Design copying, with a maximum of 1point. MMSE
score denotes severity of cognitive impairment as fol-
lows; mild: MMSE 21 to 24, moderate: MMSE 10 to 20,
severe: MMSE less than 10. The MMSE was conducted
and scored by one neurologist with experience in demen-
tia for each patient (authors; I.I.I and W.A.K). Disease
progression and the rate of cognitive decline (the esti-
mated MMSE point decrease per month per period)
were used as the main clinical outcomes in this study.

The rate of cognitive decline during lockdown period
(from penultimate MMSE assessment in the month prior
to lockdown, and last MMSE assessment after lock-
down) was compared to the rate of decline from disease
onset to the penultimate MMSE assessment.

The lockdown was implemented by the state of
Kuwait at midnight of March 11, 2020, and a full nation-
wide lockdown was implemented on May 10, 2020.

We evaluated comorbid depression using the Patient
Health Questionnaire-9 (PHQ-9) scores. It is a 9-item
depression screening module, with a score ranging from
(0 to 27); 0 to 4 is normal, 5 to 9 is mild, 10 to 14 is
moderate, 15 to 19 is moderately severe, and 20 to 27 is
severe depression. We explored the association of sev-
eral sociodemographic and clinical factors, with the rate
of cognitive decline in the cohort.

The study was approved by the Institutional Review
Board Committee. All patients and/or caregivers pro-
vided written informed consent to participate in the
study.

Statistical Analysis

Data were analyzed using IBM SPSS software package
version 25.0 (Armonk, NY: IBM Corp). The
Kolmogorov—Smirnov, Shapiro, and D’Agstino tests
were used to verify the normality of distribution of vari-
ables. Wilcoxon signed ranks test was assessed for com-
parison between the two periods before and after
lockdown for abnormally distributed quantitative vari-
ables. Mann—Whitney test was used to compare between
the two groups for not normally distributed quantitative
variables. Kruskal Wallis test was used to compare dif-
ferent groups for not normally distributed quantitative
variables. Spearman coefficient was used to correlate
between quantitative variables. Significance of the
obtained results was set at p <.05 level.

Results

We evaluated 36 consecutive patients with cognitive
impairment (23 females (63.9%), 20 married (55.6%),
mean age 71*10.8years, mean disease duration
34.6 = 29 months) during the month of September 2020.
The demographic and clinical characteristics are sum-
marized in Table 1. Of them, 17 patients (47.2%) had
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Table |. Distribution of the Studied Cases According to Different Parameters (n=36).

No. (%) Mean £ SD Median (min.—max.)
Gender
Male 13 (36.1)
Female 23 (63.9)
Age (years) 71108 70 (40-91)
Educational level
Primary school or less 10 (27.8)
High school 15 (41.6)
University Il (30.6)
Diagnosis
MCI 3(8.3)
PDD 7 (19.4)
DLB 2 (5.6)
Alzheimer’s disease 17 (47.2)
Mixed dementia 7(19.4)
Disease duration (months) 34.6 +29 24 (11-140)
Marital status
Single 3(83)
Married 20 (55.6)
Divorced 3(8.3)
Widow 10 (27.8)
Treatment
No 4 (11.1)
Yes 32 (88.9)
Memantine 20 (55.6)
Donepezil 8(22.2)
Rivastigmine 18 (50)
Comorbidity
No 10 (27.8)
Yes 26 (72.2)
Cancer I (2.8)
Diabetes mellitus 15 (41.7)
Hypertension 20 (55.6)
Stroke 5(13.9)
Thyroid disease | (2.8)
Depression 9 (25)
COVID 19 infection I (2.8)
Cognitive domains decline
Orientation 04+05 0 (0-1)
Memory 1.5+0.8 1.5 (0-3)
Attention and calculation 0.5x+0.6 0 (0-2)
Language 02+04 0 (0-1)
Design copying 02+04 0(0-2)
Compliance to treatment 31 (86.1)
MMSE scores
Initial 209*+39 22 (10-26)
Before lockdown 17349 18 (8-25)
MCI 3(8.3)
Mild dementia 13 (36.1)
Moderate dementia 17 (47.2)
Severe dementia 3(83)
After lockdown 13.9+£49 14 (5-24)
MCI 2 (5.6)
Mild dementia 8(22.2)
Moderate dementia 19 (52.8)
Severe dementia 7(19.4)

PHQ-9 39+35 3 (0-16)




Gerontology & Geriatric Medicine

Table 2. Comparison between the Two Studied Periods According to Monthly Decline of MMSE Scores (n=36).

Monthly decline from initial

Monthly decline from

MMSE assessment to before lockdown before to after lockdown V4 p Value
Mean * SD 0.2=*0.1 0.53+0.3 4.997* <.001*
Median (min.—max.) 0.2 (0-0.6) 0.5 (0-1.3)

Z=Wilcoxon signed ranks test.

p-Value for comparing between monthly decline of MMSE from initial to before lockdown, and from before to after lockdown.

*Statistically significant at p =<.05.

Alzheimer’s disease, 7 (19.4%) had mixed dementia, 7
(19.4%) had Parkinson’s disease dementia, 3 (8.3%) had
mild cognitive impairment, and 2 (5.6%) had Lewy
body dementia. No patient had FTD or pure VaD during
the study period. Treatment compliance was reported by
most patients (88.9%), with memantine (55.6%), and
rivastigmine (50%) being the most frequently prescribed
drugs.

Twenty-six patients (72.2%) had medical co-morbid-
ities; 20 (55.6%) had hypertension, 15 (41.7%) had dia-
betes mellitus, 5 (13.9%) had history of stroke, 1 (2.8%)
had thyroid disease, and one patient (2.8%) had breast
cancer. Depression was found in nine patients (25%),
and mean PHQ-9 was 3.9 £ 3.5 points. Only one patient
had history of COVID-19 infection in our study, with an
uncomplicated course.

Before lockdown, three patients (8.3%) had MCI, 13
(36.1%) had mild dementia, 17 (47.2%) had moderate
dementia, and 3 (8.3%) had severe dementia. After lock-
down, two patients (5.6%) had MCI, 8 (22.2%) had mild
dementia, 19 (52.8%) had moderate dementia, and 7
(19.4%) had severe dementia. Disease severity and stage
was changed in 11 patients (30.6%) during the study
period; 1 MCI (2.8%) converted to mild dementia, 6
(16.6%) mild converted to moderate, and 4 (11.1%)
moderate converted to severe dementia. Mean MMSE at
disease onset was 20.9 = 3.9, mean penultimate MMSE
prior to lockdown (disease duration; 28.4 = 21 months)
was 17.3 4.9, and mean MMSE after lockdown was
13.9+4.9.

The monthly decline of MMSE scores before lock-
down (from disease onset to penultimate visit) was
0.2 = 0.1 points, while the monthly MMSE decline dur-
ing lockdown period was 0.53 = 0.3 points, which was
statistically significant (p=.001). Findings are illus-
trated in Table 2 and Figure 1. We calculated a mean of
decline of MMSE scores of (1.2 points/6 months) before
lockdown, and (3.1 points/6 months) during the lock-
down period from March to August 2020. The most
affected cognitive domain during lockdown was the
memory with a mean decline of (1.5 = 0.8) points, fol-
lowed by attention and calculation (0.5 = 0.6) points,
orientation (0.4 = 0.5) points, design copying (0.2 = 0.4)
points, and language (0.2 = 0.4) points.

However, we found no statistically significant corre-
lation between the rate of decline of cognitive functions
during the lockdown period and age (r,=0.242, p=.156),

Initial
Before
lockdown

After
lockdown

MMSE

0.2 £ 0.1 points/ month 0.53 + 0.3 points/ month

20
Follow-up time (months)

Figure |. Monthly decline of MMSE scores before and
during lockdown during the pandemic.

gender (U=0.023, p=.880), marital status (H=0.465,
p=.927), educational level (H=0.542, p=.815), demen-
tiatype (H=5.870, p=.209), dementia severity (H=0.135,
p=.098), disease duration (r,=0.186, p=.278), medical
comorbidity (U=122.0, p=.794), comorbid depression
(U=115.0,p=.830), and treatment compliance (U=47.0,
p=.175).

Discussion

In this study, the cognitive functions in patients with
dementia and MCI declined more rapidly during lock-
down, in comparison to the pre-pandemic period. Around
third of patients with dementia converted to a more severe
stage, and one MCI patient converted to dementia.

The definition of “rapid” or “aggressive” decline in
cognitive functions is still debatable in the literature.
The operational threshold of decline of MMSE scores
ranged from 3 points/year (Carcaillon et al., 2007), to
3 points/6 months (Soto et al., 2008). However, in clini-
cal practice, any drop in MMSE scores that exceeds the
average points drop of (2.5-3/year) in AD and (1/year)
in MCI could be considered as “rapid” (Schmidt et al.,
2011; Tosto et al., 2014). In our study, a mean drop of
3.1points in 6 months would be considered “rapid” by
most definitions, and it was statistically significant. It
showed that an accelerated rate of cognitive decline
occurred during lockdown period amid the outbreak.
However, this accelerated decline was not correlated
with any of the assessed clinical variables in our cohort,
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probably because of the small number of patients
enrolled. To the best of our knowledge, only one study
evaluated the real-world impact of COVID-19 pandemic
on cognitive functions. However, it evaluated only
patients with Parkinson’s disease (Palermo et al., 2020).
Similar to our findings, the mean MMSE scores declined
from (January—February 2020) to (June—July 2020)
from 255*14 to 249=*1.3 in MCI, and from
21.1 1.9 t0 20.8 £2.0 in PDD patients, with one MCI
subject converted to PDD.

The lockdown measures are believed to worsen cog-
nitive functions in patients with dementia by several
means. Social deprivation and the lack of interaction
with families and friends during home confinement can
be considered a major cause. Evidence from longitudi-
nal studies suggest that participation in social activity is
a potential modifiable risk factor for cognitive decline.
The more socially active older adults, the less cognitive
decline they experience, and vice versa (James et al.,
2011). Some studies further suggest that multi-sensory
cognitive stimulation, termed “environmental enrich-
ment,” can induce hippocampal neurogenesis and syn-
aptic plasticity through epigenetic changes, in addition
to increase brain resilience to stress and cognitive
reserve (Hampel and Vergallo, 2020).

Research have also shown that perceived social isola-
tion (i.e., loneliness) is a risk factor for poor overall
cognitive performance, faster cognitive decline, and
increased depression (Tilvis et al., 2004, Wilson et al.,
2007). A recent Dutch study (Van Tilburg et al., 2020)
on 1,679 community-dwelling participants aged 65 to
102 years showed significantly higher levels of loneli-
ness during lockdown, compared to pre-pandemic
period. Moreover, the pandemic can be perceived at a
societal level as a source of major stress. Ongoing stress
creates a vicious circle that is known to accelerate
dementia progression (Peavy et al., 2012). Similar to
other stressors, fear of COVID-19 contagion can causes
cognitive impairments in different domains namely
memory and learning (Schwabe et al., 2012), attention
(Dutra et al., 2018), and executive domains (Zarrabian
& Hassani-Abharian, 2020). In our study, memory
impairment was the most affected cognitive domain.
This was similar to a recent study (Stewart et al., 2020)
that assessed the impact of loneliness on cognitive func-
tions, where working memory in particular was found to
be the most significantly affected. This can put dementia
patients at higher risk of COVID-19 infection, through
difficulties in remembering safety measures, such as
wearing masks, understanding the public health mes-
sages, or by restlessness and wandering.

Several studies have documented deterioration in the
mental health of normal population, as well as patients
with chronic illnesses during lockdown (Al-Hashel &
Ismail, 2020; Galea et al., 2020). A recent study (El Haj
et al., 2020) on 58 patients with AD showed significantly
higher levels of depression and anxiety during lockdown

in comparison to pre-pandemic period. Patients with
MCI or mild dementia can develop anxiety, apathy or
depression, while those with severe dementia can develop
behavioral symptoms, such as agitation, or wandering
(Brown et al., 2020). Moreover, a review article pub-
lished in October 2020 (Devita et al., 2020) have shown
that, in older adults with dementia, psychiatric symptoms
caused by social isolation amid COVID-19 lockdown are
linked to more severe neuropsychiatric and behavioral
disturbances.

Another additional factor is the enforced lack of
physical activity, due to movement restrictions. In a
meta-analysis of 15 prospective studies, Sofi et al.
(2011) documented an inverse relationship between
physical activity and cognitive function. Furthermore,
cancellation of in-person hospital visits, the interruption
of cognitive training interventions and physiotherapy
programs, and limited knowledge of telecommunica-
tion, can increase the complex impact of both COVID-
19 pandemic and dementia.

Strengths and Limitations

To the best of our knowledge, this is the first study to
provide ‘“real-world” data regarding the impact of
COVID-19 pandemic on patients with different types of
dementia. We evaluated the overall rate of cognitive
decline in those patients, in addition to the preferential
effect on different cognitive domains. However, we are
aware that this study had some limitations. First, the
number of patients is small, and the sample came from a
single-center, which might limit the generalizability of
our results. This initial cross-sectional observational
study requires replication in a larger cohort before it can
be substantively interpreted.

Secondly, cognitive functions were assessed using
MMSE, which has some important shortcomings. It
overlooks age, education, cultural and socioeconomic
variables, in addition to decrease sensitivity in mild and
severe dementia. It is also well-known for “ceiling
effect” when used for poorly educated people and “floor
effect” for those with higher education (Franco-Marina
et al., 2010). Moreover, we applied the average MMSE
decline to the whole sample, which might not account
for individual variabilities. However, the advantages of
the MMSE are that it is brief, widely accepted, easily
administered in the clinic, and can be used in studies
for comparison in a wide variety of settings and
circumstances.

A third limitation, given our specific aims and meth-
odology, is the lack of information concerning other
additional clinical factors that could influence disease
progression (e.g., brain imaging, laboratory investiga-
tions). Nevertheless, there was no change in neurologi-
cal examination of those patients in comparison to their
penultimate visits, and there was no history of acute
deterioration or delirium.
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Conclusion

Despite limitations, this study provides “real-world”
data on the negative impact of COVID-19 pandemic and
its related restrictive measures on patients with dementia
and MCI. We have demonstrated a significant accelera-
tion of cognitive decline in those patients, which needs
to be confirmed in a larger cohort over a longer period of
time. Patients with dementia faced drastic changes in
their lives during lockdown, from social isolation to
enforced physical inactivity, which could be responsbile
for worsening of their psychological and cognitive sta-
tus. The consequences of this pandemic must be closely
monitored, and healthcare systems should pay more
attention to this vulnerable group, to help them maintain
their mental, physical and social well-being during this
crisis. People with dementia should receive premedi-
tated care and support from healthcare facilities, as well
as caregivers, while they are kept safe at their homes.
Keeping them connected (even if virtual), and using
multi-sensory cognitive stimulation is more important
now than ever.
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