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Abstract
To evaluate neuropsychiatric symptoms in patients with Alzheimer’s disease (AD) and their association with cognition and
functionality during lockdown of the COVID-19’s first wave. We included 91 patients and caregivers of people with AD from a
memory clinic. The RUDAS, M@T, and CDR were administered to patients and NPI/ADCS-ADL to caregivers. Baseline and
lockdown measurements scales were analyzed to compare the frequencies at baseline versus lockdown and conditional Odds
Ratio (ORc) was calculated for the neuropsychiatric symptoms. During the pandemic, significant increase in the number of cases
was observed in depression (23%), agitation (36.8%), aberrant motor activity (12%), sleep disorders (26.3%), and appetite
change (12.1%). In worsening of pre-existing symptoms, the most frequent were delusions (75%), followed by sleep disorders
(71.7%). Lockdown induces a rapid increase of neuropsychiatric symptoms affecting cognitive symptoms and functionality of
Peruvian patients with AD.
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Introduction

Behavioral and psychological symptoms of dementia (BPSD),
also known as neuropsychiatric symptoms, are signs and
symptoms of disturbed perception, thought content, altered
mood, or behavior.1 BPSD includes agitation, depression, apathy,
anxiety, repetitive behaviors, psychosis, aggression, sleep distur-
bances, wandering, and various socially inappropriate behaviors.2

The prevalence of BPSD ranges from 25 to 80%.3 In
general, all people with dementia will experience one of these
symptoms throughout their illness; they can be present even in
mild cognitive impairment (depression, apathy, and irritability).4,5

Their severity increases as dementia progress, and they tend to
fluctuate in the same patient.4 These symptoms have several
contributing factors. One is related to the person with de-
mentia (neurobiological factors of dementia, acute medical
illness, unmet needs, and pre-existing personality factors and
psychiatric illnesses); another is caregiver-related factors and
environmental factors.1
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The COVID-19 pandemic, caused by SARS-CoV-2, was
officially declared in March 2020.6 Since then, the vast ma-
jority of countries have to adopt extraordinary measures to
limit the spread of the virus. One is the confinement of the
people at home except for essential outings.7 Dementia is
associated with a greater risk of death by SARS-CoV-2,8 not
being solely due to their vulnerability to the infection, and may
also relate to the cognitive, behavioral, and psychological
effects of interruption of routine activities (rapid environ-
mental changes) by confinement due to COVID-19 pandemic.
Disruption of routine may lead to the onset/worsening of
BPSD that increases distress levels in caregivers, favors
contagion, and increases the risk of self-injury, hospitalization,
and death.7

The BPSD in the COVID-19 era span from apathy to severe
hyperactivity and impact on the patient and their environment.
Anxiety, agitation, and apathy appear to worsen after pro-
tracted isolation due to environmental restrictions.7 In the
vulnerable population group, people living with dementia
could feel lonely and abandoned, mostly if they do not resort
to telecommunication.9 The current context may lead to in-
creased stress and behavioral problems in patients with de-
mentia; delirium caused by hypoxia, a prominent clinical
feature of COVID-19, could complicate the presentation of
dementia, increasing patient suffering, the cost of medical
care, and the need for dementia support.9 A variety of adverse
psychological effects, including symptoms of post-traumatic
stress, confusion, and anger, have been reported as conse-
quences of confinement related to COVID-19.10 The BPSD
are strongly associated with stress and depression in care-
givers, reduced employment income, and lower quality of
life.1

Therefore, this study aims to describe the onset or to
worsen psychological and behavioral symptoms of patients
with Alzheimer’s disease during COVID-19 pandemic
confinement.

Methods

Study Design

A prospective longitudinal study was carried out where a
cohort of patients with Alzheimer’s disease was followed.

Participants

During the confinement, 91 patients and caregivers of people
with dementia due to Alzheimer’s disease (AD) based in
supportive biomarkers (imaging and cerebrospinal fluid) who
attended the cognitive neurology outpatient clinic and Unit
Cognitive Impairment and Dementia Prevention of the In-
stituto Peruano de Neurociencias in Lima (Peru) were asked to
participate in the study. Inclusion criteria were: 1) the patient
should have a complete cognitive, behavioral, and functional
assessment performed six months prior to the onset of the

confinement due to pandemic, 2) being the main informal
caregiver of a patient with AD (provide care for patients for a
minimum of 6 hours a day for at least 3 times a week), and 3)
both must have signed written consent before study enroll-
ment. Exclusion criteria included 1) caregivers who provide
care for less than 6 hours a day and less than 3 times a week, 2)
current acute/unstable phase of a mental disorder of the
caregiver, 3) COVID-19 infection or flu-like self-limiting
symptoms of the caregiver or his/her family members or
close relatives/friends during the confinement, based in
measure of antibodies (Ig G and Ig M), 4) active involvement
as a medical or non-medical professional in the management
of the COVID-19 pandemic, or 5) being a caregiver of an
individual living in assisted living facilities or nursing care
facilities. The diagnosis of mild and major neurocognitive
disorders was based on the DSM-5 diagnostic criteria,11 and
the diagnosis of Alzheimer’s disease12 had been established
according to international diagnostic criteria by a neurologist
after an extensive diagnostic workup in the six months pre-
ceding the introduction of the restriction measures. The study
was conducted in accordance with the latest revision of the
Declaration of Helsinki and ethical approval for this study was
obtained from Instituto de Evaluacion de Tecnologias en
Salud e Investigacion (IETSI-EsSalud).

Procedures

Questionnaire and Interview to Caregivers. A caregiver-based
interview format was employed. A standardized set of
questions, regarding both their distress and mental reaction to
COVID-19 crisis, as well as patients’ symptoms, was asked to
caregivers during the confinement. The confinement ques-
tionnaire was applied to caregivers, exploring the physical and
human environment of the dementia patient and how the
caregiver’s activities have been affected or modified by the
confinement measures. We also explored some consequences.
To assess the development of neuropsychiatric symptoms,
functional impairment, and the caregiver distress pertaining to
them, Likert items were employed to compare with similar
evaluation on previous months to the onset of the pandemic
confinement (supplement material). Neuropsychiatric symp-
toms were assessed with the neuropsychiatric inventory
questionnaire (NPI),13 while items assessing functional im-
pairment were based on the Alzheimer’s Disease Cooperative
Study-Activities of Daily Living, ADCS-ADL.14

Neuropsychiatric Inventory Questionnaire (NPI). We used NPI-
12, a clinical informant interview surveying the following
behavioral disturbances: delusions, hallucinations, agitation/
aggression, irritability, depression, anxiety, euphoria, disin-
hibition, aberrant motor behavior, apathy, sleep, and appetite
and was administered by two trained professionals. With a
maximum of 144 points, the NPI-12 delivers a total symptom
score based on frequency and severity of each subdomain.
According to the criteria-based rating scheme, the severity of
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each manifestation was classified into four grades (from 1 to 3;
0 if absent) and the frequency of each manifestation was also
classified into five grades (from 1 to 4; 0 if absent). The NPI
score (severity x frequency) was calculated for each mani-
festation (range of possible scores: 0-12). The presence of a
symptom was expressed as an NPI subset score >0.13

Alzheimer’s Disease Cooperative Study-Activities of Daily Living
(ADCS-ADL). This is an informant/caregiver administered 23-
item scale to measure performance of activities of daily liv-
ing.14 The caregivers are asked by a trained professional in an
interview format to rate the patient’s level of performance for
each activity in the past four weeks. The caregivers are
carefully instructed not to base their responses on their own
perceptions about the patient’s abilities but on the patient’s
actual performance in daily life. The score ranges from 0 to 78
with higher scores indicating better functioning.

Of note, data on neuropsychiatric (NPI), cognitive, and
functional (ADCS-ADL) symptoms during the pre-lockdown
period were available for all patients who were included in the
present study. In particular, we are including data from the last
assessment of these 91 patients and caregivers’ dyads in the
six months preceding the introduction of the COVID-19 re-
strictive measures were available and were analyzed to grasp
alterations in these symptoms between the pre-lockdown
period and the confinement.

Clinical Evaluation of Patients

The cognitive evaluation included brief cognitive tests and
Clinical Dementia Rating (CDR).15 The brief cognitive tests
applied were Rowland Universal Dementia Assessment Scale
(RUDAS) and Memory Alteration Test (M@T).

Rowland Universal Dementia Assessment Scale (RUDAS)
is a simple tool that takes 10 minutes to administer and is
comprised of 6 components exploring memory, body orien-
tation, visuospatial praxis, motor praxis, judgment, and lan-
guage. It has a maximum score of 30, where a lower score
denotes poor cognitive performance. The RUDAS has re-
cently been evaluated in patients’ age ≥60 years with a mid-
level education16 and illiterate population19 in Peru.

Memory alteration test (M@T) is a valid screening test that
assesses the temporal orientation and different types of
memory (episodic, textual, and semantic) and discriminates
between healthy elderly subjects, patients with aMCI, and
patients with early AD. This test is oral and does not require
reading or writing skills or the use pencil and paper, allowing
the evaluation of very low-educated subjects. All questions of
M@T have singles correct answers and covering five do-
mains: temporal orientation,5 short term memory,10 semantic
memory,13 free recall, and facilitated recall.10 Thus, the
maximum score of this test is 50 points. This is a cognitive test
with high internal consistency and validity, short application
(5-10 min), easy to perform and to interpret, validated in Peru
in mid-level17 and low educational level.18

Clinical Dementia Rating (CDR) is used to measure social
changes, behaviors, and functions of the patient. The score is
designed to stage dementia severity and is based on inde-
pendently semi-structured interviews of patients and infor-
mants as well as clinical judgment from the treating physician.
It is calculated based on 6 cognitive and behavioral domains
including memory, orientation, judgment and problem solv-
ing, community affairs, home and hobbies performance, and
personal care. We used the following scale: 0 (normal), 0.5
(questionable), 1 (mild), 2 (moderate), 3 (severe), 4 (profound),
and 5 (terminal). A global CDR score (max 5) was calculated
using a standard algorithm.

Statistical Analyses

The characteristics of the general population were described in
absolute and relative frequencies (percentages); the age var-
iable, being numerical, and after evaluation of normality, was
presented as mean and standard deviation.

Baseline and lockdown measurements of the NPI, RU-
DAS, M@T, and ADCS-ADL scales were presented in
graphs; likewise, each component of the NPI was presented in
bar graphs. We used the McNemar’s test to compare the
frequencies at baseline versus lockdown. Conditional Odds
Ratio (ORc) was calculated for the neuropsychiatric symp-
toms of the NPI, calculated by conditional logistic regression
and applying Yates’s correction in case a discordant cell was
zero. We considered significant differences with a P-value
<.05 as statistically significant.

All analyses were conducted using STATA® v16.0.

Results

We surveyed 91 caregivers and tested 91 patients diagnosed
with Alzheimer’s disease (AD). All participants had under-
gone a previous evaluation months before confinement; they
were re-evaluated between 2 and 6 months after the onset of
COVID-19 pandemic confinement.

The patients’ mean age was 73.4 years (±7.3 years),
ranging from 58 to 90 years, with a predominance of women
than men (60.4 vs. 39.6%). Additionally, seven patients had
some other comorbidities such as hepatitis B,3 arachnoid
cyst,1 sequelae of traumatic brain injury (TBI),2 and left
frontal lobe stroke.1

Confinement Questionnaire for Caregivers of Patients
With AD

The median time spent on caregiving work before lockdown
was 50%; however, during lockdown, it was 20% (P<.001);
conversely, the median time spent on home activities before
lockdown was 20%; however, during lockdown, the median
time spent on home activities was 50% (P < .001).

Custodio et al. 3



The median percentage of time spent caring for the de-
mentia patient before and during lockdown was 15 and 25%,
respectively (P < .001).

This cohort involves a small number of patients with
moderate stage AD (CDR = 2). Other questions about con-
finement are detailed in Table 1.

Assessment of cognitive, functional, and neuropsychiatric
symptoms of AD before and during the first wave of the
COVID-19 pandemic:

Regarding the assessment of functionality and neuropsychi-
atric symptoms, ADCS-ADL and NPI scores were significantly
increased in lockdown concerning baseline (6.6 and 10 points,
respectively, both with P-value < .001). At the same time, brief
cognitive assessment measured by M@T and RUDAS scores
decreased in lockdown from baseline (P-value < .001). The
comparison is seen in Figure 1.

Environmental and biological factor analysis relates to the
cognitive, neuropsychiatric symptoms, and functionality of

Table 1. General Characteristics of the Cohort of Patients Diagnosed with AD and Confinement Questionnaire for Caregivers During the
First Wave Confinement by COVID-19 in Lima, Peru.

Characteristics N %

Age (years)a 73.4 7.3
Sex
Male 36 39.6
Female 55 60.4

Disease severity according to CDR
Questionable (.5) 49 53.9
Mild1 37 40.7
Moderate2 5 5.4

Confinement questions
1. Who do you live with?
a. I live with my parents, siblings or other relatives 60 65.9
b. I live with my partner 29 31.9
c. I live alone 2 2.2
2. The property hasb

a. Study room 12 9.84
b. Library room 10 8.2
c. Garden 28 22.95
d. Terrace or balcony 25 20.49
e. None 47 38.52
3. How many live-in households?
1-3 31 34.1
4-7 60 65.9
4. Infected with COVID-19 at home (%) 30 33.0
5. How informed are you about COVID-19?
a. More or less informed 35 38.5
b. Well informed 50 54.0
c. Very well informed 6 6.5
6. During your quarantine, how has your relationship with your family changed?
a. It has gotten worse (e.g., we fight more) 43 47.2
b. It is the same as before 44 48.4
c. It has improved (e.g., we communicate better) 4 4.4
7. Has the pandemic has affected your mood?
a. Little 11 12.1
b. More or less 31 34.0
c. A lot 36 39.6
d. Too much 13 14.3
8. Do you feel that the pandemic has affected your life?
No 17 18.7
Yes 74 81.3

aAverages and standard deviation are presented.
bCan add up to more than 91 as there were multiple responses.
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the patients before and during the first wave of the COVID-19
pandemic.

Table 2 shows subgroups analysis based on age, sex,
disease severity (CDR), spacious housing, the number of
people per household, the impact on mood, and time spent on
AD patient care duties, with NPI and ADCS-ADL scores
increased significantly during lockdown concerning baseline,
while RUDAS and M@T scores decreased considerably
during lockdown concerning baseline. However, we did not
observe significant differences between the dichotomous
categories of each of the variables, so we did not find any
factor that explains the variations in the neuropsychiatric,
cognitive, and functional symptoms of patients with AD this
first wave of the COVID-19 pandemic.

According to AD severity, the NPI and ADCS-ADL show a
significant increase in their scores during lockdown con-
cerning baseline at each stage. While RUDAS andM@Tshow
a similar decrease according to disease severity, only func-
tionality and cognition measured by ADCS-ADL and M@T/
RUDAS seem to worsen compared to disease severity stages;
however, the small sample size of the group of patients with
moderate stage AD prevents us from confirming this trend.

According to NPI, variations in the frequency of psy-
chological and neuropsychiatric symptoms of AD before and
during the first wave of the COVID-19 pandemic.

A significant increase in the number of cases was observed
in depression (23%), agitation (36.8%), aberrant motor ac-
tivity (12%), sleep disorders (26.3%), and appetite change
(12.1%). The baseline and lockdown percentages are shown in
Figure 2.

The onset/worsening of neuropsychiatric symptoms was
observed in all domains. The most frequent symptoms pre-
senting for the first time in the pandemic were sleep disorders

(71.1%), followed by agitation (68.6%) and depression
(53.3%). In worsening of pre-existing symptoms, the most
frequent were delusions (75%), followed by sleep disorders
(71.7%). The odds ratios of changes in neuropsychiatric
symptoms are reported in Table 3, where we can observe that
the probability of having depression as a de novo symptom is
eight times, compared to those with a previous diagnosis.

Discussion

In this study, we compare the neuropsychiatric symptoms
before and during lockdown of the first wave of COVID-19
epidemic in patients with AD from Peru. There was a sta-
tistically significant increase in levels of agitation, depres-
sion, appetite/eating disturbance, nighttime behavior
disturbances, and aberrant motor activity, but we failed to
find a biological, psychosocial, or environmental factor to
explain these changes.

Patients with MCI and dementia due to AD are a partic-
ularly vulnerable population.19,20 Most have memory prob-
lems that can make it difficult for them to understand what is
happening around them and difficulties to follow the rec-
ommendations from public health system (physical distanc-
ing, frequent hand washing, and use of facial masks).19,21 On
the other hand, as for most of the population, the patients’
routines have been altered, and their environment may be
more chaotic as a result of the uncertainties caused by the
pandemic.21,22 Furthermore, their cognitive stimulation pro-
grams have been interrupted or severely modified. All these
circumstances might force to social isolation and generate the
possibility to high levels of stress, anxiety, and depression that
seem to be particularly associated with loneliness.23 Similarly,
with our study, worsening or emergence of new neuropsychiatric

Figure 1. Brief cognitive test scores (RUDAS and M@T), functionality (ADCS-ADL), and neuropsychiatric symptoms (NPI) in patients with
AD diagnosis according to pre-pandemic (baseline) and during lockdown by COVID-19. NPI: Neuropsychiatric inventory; RUDAS:
Rowland Universal Dementia Assessment Scale; M@T: test of memory impairment; ADCS-ADL: Alzheimer’s Disease Cooperative Study-
Activities of Daily Living. *Statistical differences (P < .001) evaluated with paired t test.
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symptoms was found in a substantial proportion of patients
with cognitive decline as a result of social isolation,7,24 al-
though changes in symptom severity were found to be similar
between patients with MCI and dementia. A study from Spain
evaluating 40 patients with mild AD dementia MCI reported
that their neuropsychiatric symptoms (particularly apathy,
anxiety, agitation, and aberrant motor behavior) significantly
worsened after 5 weeks of lockdown.25 Also, a report of 139
patients with dementia subjective cognitive, MCI, and decline
from a memory center in Rome showed worsening or onset of
neuropsychiatric symptoms in 54.7% (mainly agitation/
aggression, apathy, and depression) after 1 month of lock-
down.26 In this sense, worsening of neuropsychiatric symp-
toms has been found particularly associated with significant
lower general cognitive functioning before confinement in a
sample of 38 patients with a clinical diagnosis of probable
AD.27 In our region, Argentinian researchers collected 324
participants who responded to the interview by telephone in
109 cases (33.6%), by e-mail in 62 (19.1%), by video con-
ference in 30 (9.3%), and at the emergency department in 23
(7.1%); over 90% of patients presented neuropsychiatric al-
terations; 63% of caregivers showed signs of burden, with
nearly half presenting severe burden.28 Opposite to our study,
in a sample of 93 older adults with MCI or mild dementia,
those living alone reported significantly a decrease in their
well-being, reporting more levels of anxiety and sleeping
problems.29 In a nation-wide survey performed in Italy after 1
month from the beginning of COVID-19 quarantine, an in-
creased burden of neuropsychiatric symptoms was reported in
approximately 60% of community-dwelling persons affected
by dementia by their family caregivers and the profiles of
neuropsychiatric symptoms changes were influenced by type

of dementia, disease severity, and gender. Anxiety and de-
pression were associated with a diagnosis of AD, mild disease
severity, and female gender.30 However, in another study in
Milan, Italy, despite a worsening of patients’ functional status,
there were no significant changes before and after the COVID-
19 lockdown in the mean NPI score and the caregivers’ burden
decreased significantly;31 but, a nation-wide survey that in-
volved 87 Italian Dementia Centers including 4913 patients
(2934 women, 1979 men) shows that lockdown for COVID-
19 is associated with an acute worsening of clinical symptoms
in patients with dementia as well as increase of caregivers’
burden32 in order to review the evidence regarding the neu-
ropsychiatric and cognitive manifestations of COVID-19 as
well as its direct and indirect consequences in survivors,
especially in elderly individuals with dementia.19

We found that patients with AD experienced a worsening of
symptoms such as sleep disorder, aberrant motor activity, and
agitation–aggression during the lockdown. It is striking that no
other study has so far reported sleep disorder as a worsening of
a pre-existing neuropsychiatric symptom.25,30 In contrast,
agitation–aggression has been reported as a frequent symp-
tom, similar to aberrant motor behavior in patients with AD
and frequent neuropsychiatric symptoms when evaluating all
dementias in general25,30,33 (Table 4); however, a minor in-
crease was observed in our study, but it was not significant.
The new-onset neuropsychiatric symptoms during pandemic
lockdown were reported as a higher frequency in AD (26.7%)
than other dementias; in this same study from Cagnin A. et al,
the most common symptoms reported were sleep disorders,
irritability, and agitation–aggression.30 We found a similar
finding in our research; sleep disorders and agitation–aggression
were present and frequent, but we also frequent the

Figure 2. Variations in the frequency of neuropsychiatric symptoms based on NPI in a cohort of patients with Alzheimer’s disease before and
during the first wave of the COVID-19 pandemic in Lima, Peru.

Custodio et al. 7



depression. This last symptom has not been reported in
previous studies in patients with AD or other types of de-
mentia. We considered it could be due to protracted isolation
and family contact loss due to confinement in homes in a
country with close family and friendship ties such as Peru.

This is the first research in LA addressing prevalence and
type of increase in neuropsychiatric symptoms as acute
consequence of imposed isolation due to COVID-19 quar-
antine in a population of patients affected by AD. Although
the sample is small, it is part of a cohort of patients with a
structured diagnosis of Alzheimer’s disease with a stan-
dardized assessment and validated brief cognitive tests
(RUDAS and M@T) at various levels of education for Peru,
and considerations drawn from the results of this study could
therefore be extended to community-dwelling subjects af-
fected by AD in LA. Another strength is the evidence of
worsening of cognitive and functional evaluation of patients
with AD, rarely reported in international research. To our
knowledge, in a study with a smaller sample of 32

individuals with frontotemporal lobar dementia from a de-
mentia care center in Tricase (Italy), caregivers were inter-
viewed by telephone using a structured clinical assessment
and reported that compared to their last visit (mean of
6.78 months), 53% of patients showed significant worsening
in cognitive function, particularly in memory, along with
worsening in behavior and language function during
COVID-19 confinement.34 In United States of America, a
study of one million population-level electronic health record
data recorded as having dementia, the analysis showed that
people with dementia had a 2-fold increased risk of con-
tracting COVID-19. The odds were highest in people with
vascular dementia (adjusted OR (AOR) 3.17), followed by
presenile dementia (AOR 2.62) and AD (AOR 1.86). In
addition, dementia was associated with a greater likelihood
of hospitalization and death as a consequence of COVID-
19.35 The strong link between COVID-19 and vascular de-
mentia indicates a possible role for pre-existing cerebrovascular
pathology in SARS-CoV-2 infection, whereas people with

Table 3. Frequency of new cases and worsening of neuropsychiatric symptoms in patients with Alzheimer’s disease before and during the
first wave of the COVID-19 pandemic in Lima, Peru.

New Onset, % Worsening, % ORc P-value

Depression 53.3 47.8 8.00 <.001
Hallucinations 5.7 66.7 11.00 .219*
Agitation 68.6 65.0 17.50 <.001
Euphoria 57.1 51.4 2.40 .144
Anxiety 58.8 59.5 2.00 .302
Irritability 21.7 54.4 .83 1.000
Delusions 3.4 75.0 7.00 .250*
Apathy 39.4 53.4 1.86 .263
Disinhibition 31.8 39.1 .88 1.000
Aberrant motor activity 33.3 65.2 3.75 .019
Sleep disorder 71.1 71.7 4.00 <.001
Change of appetite 26.4 42.1 2.38 .052

ORc: Odds ratio, calculated by conditional logistic regression. * Yates’s correction. Only means that p-values are statistically significant (P < .05).

Table 4. Neuropsychiatric Symptoms During Lockdown in Dementia Patients.

Authors New Neuropsychiatric Symptoms
Worsening of Pre-existing Neuropsychiatric

Symptoms Dementia Type

Lara et al,25 Spain, 2020 – Agitation–aggression, apathy, and aberrant
motor behavior

AD

Cagnin A. et al,30 Italy,
2020

Sleep disorders, irritability, and
agitation–aggression

Agitation–aggression, irritability, and apathy AD, FTD, LBD, VD

Manini et al,33 Milan—Italy,
2020

Anxiety, agitation–aggression, and
apathy

Agitation–aggression, irritability, and apathy AD, FTD, LBD, CBD,
VD, MD

Barguilla A et al.,39

Barcelona, Spain
- Agitation–aggression, depression, anxiety,

changes in appetite
AD, MCI

Custodio N. et al, Lima—
Peru, 2020

Sleep disorders, agitation–aggression,
and depression

Sleep disorder, aberrant motor activity, and
agitation–aggression

AD

Alzheimer’s disease (AD), Frontotemporal Dementia (FTD), Lewy Body Dementia (LBD), Corticobasal Degeneration (CBD), Vascular Dementia (VD), Mixed
Dementia (MD), Mild Cognitive Impairment (MCI).
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dementia often have comorbidities that are risk factors for
COVID-19, such as hypertension, cardiovascular disease,
obesity, or type 2 diabetes.36 We speculate that the absence of
environmental and psychosocial factors that explain the
exacerbation or worsening of neuropsychiatric symptoms
could be biologic factors or evolution of disease in adverse
circumstance. We should note that participants with AD
reported high levels of depression and agitation both before
and during the COVID-19 crisis. Although this may be partly
the result of recall bias, these scores reflect the high oc-
currence of both depression and agitation in AD.37 Also, 25-
71% people with AD experience agitation during the course
of the disease.38 Both before and during the COVID-19
crisis, the depression and agitation scores of our partici-
pants were increased before the COVID-19 pandemic.
Therefore, the neuropsychiatric symptoms might surge/
worsen due to a direct effect of SARS-CoV-2, rather than
being an indirect consequence of COVID-19 pandemic–
related isolation.

Limitations

One limitation in our study is that our findings lack gener-
alizability as a result of having been conducted in a memory
clinic in patients who were high-educated older adults, ex-
cluding patients with low level of education, rural pop-
ulation, or whose predominant speech was other than
Spanish. Consequently, the results of this study may not be
applicable to these population subgroups. Probably, other
limitations included sample size and implications for limited
generalizability. Another limitation of our study is the as-
sessment of anxiety and depression into domains of NPI,
which might result in over expression of diagnosis. More-
over, the interview was delivered to caregivers, and there-
fore, reports could be influenced by their emotional status
and level of distress. Finally, there was absence of information
on type of drug prescriptionmodificationmade in some patients
with neuropsychiatric symptoms, so the frequency of symp-
toms may have been underestimated. This would have been
interesting since use of some drugs classes, such as anti-
psychotics, modifies the risk of stroke and mortality and since
an untailored therapeutic plan during an unexpected lockdown
could be partially responsible for worsening of neuropsy-
chiatric symptoms

In some cases, we were unable to differentiate between
primary caregivers and secondary caregivers, so the frequency
of symptoms may have been underestimated.

Conclusions

Quarantine during the pandemic’s first wave in Peru induces a
rapid increase of neuropsychiatric symptoms affecting cog-
nitive symptoms and functionality of patients with Alz-
heimer’s disease.
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