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Abstract.
Background: The social isolation imposed by COVID-19 pandemic can have a major impact on the mental health of dementia
patients and their caregivers.
Objective: We aim to evaluate the neurological decline of patients with dementia and the caregivers’ burden during the
pandemic.
Methods: We performed a cross-sectional study. Caregivers of dementia patients following in the outpatient clinic were
included. A structured telephone interview composed of the Neuropsychiatric Inventory Questionnaire (NPI-Q), Zarit Burden
Interview (ZBI), Beck Depression (BDI) and Anxiety (BAI) Inventories to address cognitive, behavioral, and functional
changes associated with social distancing during the Sars-Cov-2 outbreak. Patients were divided in two groups according to
caregivers’ report: with perceived Altered Cognition (AC) and Stable Cognition (SC).
Results: A total of 58 patients (median age: 57 years [21–87], 58.6% females) and caregivers (median age: 76.5 years
[55–89], 79.3% females) were included. Cognitive decline was shown by most patients (53.4%), as well as behavioral
symptoms (48.3%), especially apathy/depression (24.1%), and functional decline (34.5%). The AC group (n = 31) presented
increased behavioral (67.7% versus 25.9%, p = 0.002) and functional (61.3% versus 3.7%, p < 0.001) changes when compared
to the SC group. In the AC group, ZBI, BDI, NPI-Q caregiver distress, and NPI-Q patient’s severity of symptoms scores were
worse than the SC group (p < 0.005 for all).
Conclusion: Patients’ neuropsychiatric worsening and caregiver burden were frequent during the pandemic. Worsening of
cognition was associated with increased caregivers’ psychological distress.
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INTRODUCTION

The pandemic caused by the novel coronavirus dis-
ease (COVID-19) has massively affected all countries
worldwide. By the end of November 2020, almost
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170 thousand deaths were caused by this disease in
Brazil [1]. Older adults are the most vulnerable to the
consequences of the pandemic [2], particularly for
those living with dementia [3]. This vulnerability to
the virus is related to their poor clinical status and
their limited understanding of respiratory hygiene,
such as hand sanitizing and the use of masks [4]. As
a result, patients with dementia have high mortality
rates [5, 6], and indeed several COVID-19 outbreaks
in long-term care facilities have been reported [7–9].

Besides the direct consequences of the disease,
social distancing policies have impacted the mental
health of dementia patients. The burden of dementia
is amplified by the decrease in environmental support
such as group activities, rehabilitation therapies, and
physical exercise. As dementia patients increase their
demand for healthcare during the pandemic, care-
giver burnout is an expected consequence. Hence,
the care they provide may be hampered by their over-
whelming load of work and homecare [10]. Increased
physical and psychological distress brought by the
pandemic increases the need for mental health assis-
tance in both caregivers and caretakers [11]. The
complexity of care for patients with dementia is prob-
ably greater in Latin America, where long-term care
facilities and access to telemedicine are scarce [12].

The indirect consequences of lockdowns have been
a challenge worldwide. Social distancing exacerbated
psychological stressors prominently in caregivers
[13]. They exhibit increased anxiety and symptoms
of burden [14], probably associated with caretakers
presenting clinically relevant neuropsychiatric symp-
toms [15]. However, it is still unclear the effects of the
pandemic in neuropsychiatric symptoms of patients
with dementia and the subsequent burden in care-
givers. Herein, we aimed to analyze the impact of the
COVID-19 pandemic on neuropsychiatric symptoms
and daily habits of individuals living with demen-
tia and the impact on their caregivers in a tertiary
dementia center in southern Brazil.

METHODS

All patients in the dementia outpatient clinic
of Hospital de Clı́nicas de Porto Alegre (southern
Brazil) were screened between May 2020 to July
2020. Individuals were included if they matched the
following inclusion criteria: (a) have a final diag-
nosis of dementia according to current criteria for
specific subtypes: Alzheimer’s disease (AD) [16],
vascular dementia [17], Lewy bodies dementias [18,

19], behavioral variant of frontotemporal dementia
[20], primary progressive aphasia [21]; if the evalu-
ation suggested more than one dementia etiology, it
was called mixed; (b) not living in a long-term insti-
tution, (c) had a caregiver able to provide accurate
clinical data. Importantly, public policies to control
the spread of COVID-19 were set at the beginning
of March, including mask usage and television ori-
entations. A partial lockdown policy was imposed in
Brazil on March 17, evolving to complete lockdown
on July 7. The relatively short period of data col-
lection in this study was performed to diminish the
heterogeneity among respondents.

Caregivers and patients were invited to participate
in this study via a telephone call. The interview was
not intended to replace the medical consultation and
if the caregiver required a clinical review, a tele-
consultation would be scheduled. The caregiver was
instructed to stay in a calm and quiet environment,
and to respond to the questionnaire uninterruptedly.
The standardized questionnaire included questions
about the daily routine, adherence to social distanc-
ing, sleep and eating patterns, and weight changes. It
also included questions about caregivers’ impression
of changes in the patient’s cognition, functionality,
and behavior since the beginning of the pandemic
and social isolation. Cognition changes were asked
directly to the caregiver and assessed in three
domains, namely memory, orientation, and atten-
tion. To better understand the relationship between
patients’ cognitive changes and its impact on care-
givers’ mental health, we divided the whole sample
into two groups: patients with Altered Cognition
(AC) and patients without altered cognition (Stable
Cognition, SC). Changes in functionality were mea-
sured by Pfeffer Functional Activities of daily living
Questionnaire (FAQ) [22] plus additional questions
about personal care, ability to feed, and urinary/fecal
continence. Behavioral symptoms were assessed by
the Neuropsychiatric Inventory - Questionnaire (NPI-
Q) [23, 24]. We also included in the interview the
Beck Anxiety Inventory (BAI) [25], the Beck Depres-
sion Inventory (BDI) [26], and the Zarit Burden
Interview (ZBI) [27, 28] to measure caregivers’ psy-
chological distress at that moment. In addition, we
collected the last Mini-Mental State Examination
(MMSE) [29, 30] record of each patient (all within
the last year).

Data normality was assessed with the Shapiro-
Wilk test. We described sociodemographic data
using median, interquartile range, and total range
for non-normal variables and mean and standard
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deviation for those with a normal distribution. We
have performed multiple regression to measure the
association between scales applied. Data analysis was
performed using R 3.6.2 (R foundation for statistical
computing, 2016). This study was approved by the
Ethics Committee of the Clinics Hospital of Porto
Alegre (# 2020–0423), and all caregivers gave their
verbal and written consent for the study for them-
selves and their caretakers.

RESULTS

Of the 103 patients with dementia currently fol-
lowed at the outpatient clinic, 58 caregivers (median
age: 57 years [21–87], 34 (58.6%) females) and
58 patients (median age: 76.5 years [55–89], 46
(79.3%) females) met the eligibility criteria and were
included in this study. The reasons for exclusion
were mainly difficulties in telephone contact (n = 28),
patient living in a long-term institution (n = 8), patient
death (n = 6), and caregiver not willing to partici-
pate (n = 3). For those patients who were included,
29 (50%) have the final diagnosis of dementia due
to AD, 7 (12.1%) of mixed dementia (AD and
vascular), 7 (12.1%) of vascular dementia, and 15
(25.9%) of other diagnoses (3 Lewy bodies dementia,
3 Parkinson’s disease dementia, 2 behavioral vari-
ant frontotemporal dementia, 7 others). The median
MMSE scores of the whole sample patients was 13
[1–22]. Caregivers were mostly composed of off-
spring (26, 44.8%) and spouses (23, 39.7%). None
of the patients and four caregivers had received a
confirmed Sars-CoV-2 infection (Table 1). Caregivers
presented mild symptoms, and they did not mention
behavioral or neurological sequelae.

In the caregivers’ viewpoint, about half patients
presented worsening in cognition (31; 53.4%),
namely in memory (27; 46.6%), attention (17;
29.3%), and orientation (17; 29.3%). Similarly, vari-
ous neuropsychiatric manifestations worsened during
the social distancing (28; 48.3%) (Fig. 1a), especially
apathy/depression (14; 24.1%), anxiety (13; 22.4%),
agitation (12; 20.7%), and irritability (12; 20.7%).
One-third of the sample presented worsening in func-
tional activities of daily living (20; 34.5%), most
frequently in “personal care” (9; 15.5%), “pay atten-
tion/understand/discuss television program/book” (8;
13.8%), and “urinary/fecal continence” (8; 13.8%)
(Fig. 1b).

Daily routine and habits of patients and care-
givers showed mixed results. All patients and most

Table 1
Sociodemographic and clinical characteristics of the sample

Patients Caregivers
(n = 58) (n = 58)

Age, median (range) 76.5 (55–89) 57 (21–87)
Sex, females (%) 34 (58.6) 46 (79.3)
Education, median years (range) 4 (0–16) 10 (0–21)
Sars-CoV-2 positivity (%) 0 4 (6.9)
Caregiver’s relationship with the

patient (%)
Offspring 26 (44.8)
Spouse 23 (39.7)
Other 9 (15.5) a

Full time care – 50 (86.2)
Living with the patient worsened

(%)
– 13 (22.4)

Medical appointments cancelled
(%)

53 (91.4) 13 (22.4)

Change in exercise routine (%) 14 (24.1) –
Good/very good sleep quality (%) – 40 (69)
Medication changes b 13 (22.4) –

Sleeping medication 9 (15.5)
Change in eating habits (%) 11 (19) 23 (39.7)
Weight changes (%) 24 (41.4) 33 (56.9)
Scales and questionnaires
FAQ median score (range) 26 (5–30) –
NPI-Q
Caregiver distress, median score

(range)
– 6 (0–37)

Patients’ severity of symptoms,
median score (range)

6 (0–26) –

ZBI, median score (range) – 25.5 (19–66)
BDI, median score (range) – 8 (0–42)
BAI, median score (range) – 4 (0–44)
agrandchild, 3; ex-spouse, 2; daughter in law, 2; sister, 1; niece, 1.
bstarted (antipsychotic, 4; benzodiazepine, 3; antidepressant, 2;
memantine, 2); increased (antidepressant, 1); interrupted (antide-
pressant, 1; anticholinesterase, 3); reduced (antidepressant, 2)
NPI-Q, Neuropsychiatric Inventory; ZBI, Zarit Burden Interview;
BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory;
FAQ, Pfeffer Functional Activities of daily living Questionnaire.

caregivers (49; 84.5%) were able to maintain social
isolation. The majority of caregivers (52; 86.6%) used
to take care of the patients full time and 15 of them
asked for someone to help them in taking care of the
patient. A quarter of caregivers (14, 24.1%) reported
that daily living with the patient has worsened after
the beginning of social isolation, while the majority
described that it did not change (44, 75.9%). Med-
ical appointments were canceled for both patients
(52 consultations) and caregivers (14 consultations),
though patients with dementia were more impaired
by the pandemic (median one consultation/patient).
As a consequence, almost a quarter of caretakers
stopped taking their medications (22.4%, Table 1).
The majority of caregivers (35; 60.3%) reported
that they changed their total body weight (most
of them, weight gain, 19/35) though most of them
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Fig. 1. Frequency of (a) functional and (b) behavioral changes in patients with dementia during social isolation in caregivers’ viewpoint.

Fig. 2. Comparison of scales measuring caregivers’ mental health
and burden between patients described with altered and stable cog-
nition since the beginning of the pandemic. BDI, Beck Depression
Inventory; ZBI, Zarit Burden Interview; NPI-Q CD, Neuropsy-
chiatric Inventory Questionnaire Caregiver Distress; NPI-Q PS,
Neuropsychiatric Inventory Questionnaire Patients’ Severity of
Symptoms.

presented good or very good sleep quality (50;
86.2%). Patients’ exercise patterns changed dur-
ing social isolation, with complete interruption or
reduction in frequency in 13/58 (22.4%). Fourteen
(24.1%) caregivers reported changes in daily care-
giving patterns, mostly (9/14, 64.3%) an increase in
the frequency of unpaid caregivers.

Caregivers’ presented a BAI median score of 4
(IQR: 8.5, 0–44), and 10 (17.2%) caregivers showed
moderate to severe anxiety symptoms. Their BDI
median score was 8 (IQR: 10.75, 0–42), and 10
(17.2%) showed moderate to severe depressive symp-
toms. The ZBI median score was 25.5 (IQR: 19, 0–
66), and 9 (15.5%) caregivers showed significant
symptoms of burden. Their NPI-Q score of caregiver
distress had a median of 6 (IQR: 8.75, 0–26) and the
NPI-Q score of the severity of patient’s symptoms
had a median of 6 (IQR: 12.5, 0–37). The median
FAQ score was 26 (IQR: 7, 5–30).

Caregiver’s education attainment was not asso-
ciated with most patient’s functional or behavioral
variables, except patients’ personal care (OR 1.23
[1.05–1.48], p = 0.046) and delusional symptoms
(OR 1.16 [1.01–1.37], p = 0.01) (Supplementary
Table 1). Moreover, the ZBI score was significantly
associated with the BDI (p < 0.001) in a multi-
ple regression model (Adjusted R-squared = 0.31,
overall p < 0.001), but not with the BAI. There
was no association between type of dementia and
the ZBI (p > 0.05 for all types) (Supplementary
Table 2).

Behavioral and functional changes were more
frequent in the AC group (n = 31) than the SC
group (n = 27) (p = 0.002 and p < 0.001, respectively,
Table 2). The group AC presented increased scores
in ZBI (p = 0.002), BDI (p = 0.004), NPI-Q caregiver
distress (p < 0.001), and NPI-Q patient’s severity of
symptoms (p = 0.001) scores. The FAQ scores were
similar in both groups (Table 2).
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Table 2
Clinical and sociodemographic characteristics of the sample divided by patients with

altered cognition in caregivers’ viewpoint

Altered Stable p
cognition cognition
(n = 31) (n = 27)

Patients
Age, median (range) 77 (55–89) 76 (65–87) 0.45
Sex, F 17 (54.8%) 17 (63%) 0.599
MMSE scores, median (range) 11 (1–19) 13 (5–22) 0.147
Education, median (range) 4 (0–12) 4 (0–16) 0.68
Behavioral changes 21 (67.7%) 7 (25.9%) 0.002
Functional changes 19 (61.3%) 1 (3.7%) <0.001
FAQ, median (range) 27 (23–29) 24 (18–29) 0.108
NPI-Q patient severity of symptoms, median (range) 8 (5–15) 4 (2–6) 0.001
Caregivers
Age, median (range) 57 (21–87) 61 (22–82) 0.27
Sex, F 27 (87.1%) 19 (70.4%) 0.193
Education, median (range) 11 (4–21) 8 (0–18) 0.21
Full-time care 24 (77.4%) 26 (96.3%) 0.057
Changes of caregiving pattern 8/14 6/14 1
Substance use 8 (25.8%) 2 (7.4%) 0.087
ZBI, median (range) 29 (21–46) 20 (12–27) 0.002
NPI-Q caregiver distress, median (range) 11 (5–19) 4 (1–6) <0.001
BDI, median (range) 12 (7–21) 5 (2–13) 0.004
BAI, median (range) 7 (2–13) 4 (1–9) 0.16

FAQ, Functional Activities of daily living Questionnaire; NPI-Q, Neuropsychiatric Inventory Questionnaire; BDI,
Beck Depression Inventory; BAI, Beck Anxiety Inventory.

DISCUSSION

We performed a cross-sectional evaluation of
social isolation’s effect due to the COVID-19
pandemic over patients with dementia and their care-
givers. Our sample was representative of a majority
of individuals living with dementia worldwide [31],
consisting of patients attending a public health ser-
vice in a low-middle income country, presenting low
educational attainment. We found that, in caregivers’
viewpoint, about half of patients worsened cogni-
tion (53.4%) since March 2020, when social isolation
measures started in the city of Porto Alegre, south-
ern Brazil. Besides that, behavioral and functional
alterations were also reported by caregivers. Among
the behavioral changes, apathy, agitation, anxiety,
and irritability were the most prominent neuropsychi-
atric symptoms exhibited by patients in our sample.
These findings are similar to a large Italian study in
which near 60% of patients with dementia worsened
their behavioral symptoms [32] during pandemic.
Our results are also in line with those from a recent
systematic review that reported a high frequency
of apathy, anxiety, and motor symptoms in patients
with dementia [33] amid the social isolation imposed
because of the COVID-19 pandemic.

Home isolation has enforced an abrupt disrup-
tion of patient and caregiver routines, which was
associated with the onset of behavioral and psy-
chological changes [34]. Mandatory lockdowns have
greatly limited the non-pharmacological support of
patients with dementia, such as social and com-
munity activities, external liveliness, and physical
exercise. The withdrawal from family members,
reduced social interactions such as leisure activi-
ties and a vast cancelation of medical appointments
potentially influenced behavioral changes reported
[35]. In this study, a significant number of patients
have reported the interruption of physical exercise
and almost all patients (91.4%) had a cancela-
tion of medical appointments after the onset of the
pandemic, which in turn hampered their medical
treatments. Ultimately, these individuals’ neuropsy-
chiatric symptoms lead to worsening of caregivers’
mental health [36].

Multiple factors may have moderated patients’
neurological worsening and the consequent increase
of caregivers’ burden during the pandemic and social
isolation. Memory was the most important cogni-
tive alteration reported by caregivers, followed by
attention and orientation. Although this is proba-
bly associated with a high prevalence of AD in
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our sample and worldwide, memory decline in
patients with dementia has been associated with
increased caregivers’ burden [37]. Caregivers also
reported increased functional changes in patients with
“impaired” cognition, especially in personal care,
ability to pay attention to a conversation/dialogue,
and fecal or urinary continence. These specific func-
tional alterations may be due to most patients having
moderate to severe dementia before the pandemic.

A global worsening of mental health results
from this complex interaction between behavioral-
cognitive-functional interconnections, which mainly
increases a patients’ demand for help. Herein, care-
givers were usually family members closely related
to the patient, already committed to other daily tasks,
such as work, childcare, and home tasks. An over-
load of tasks may easily impair their ability to cope
with an increase of a patients’ demand, and a subse-
quent increase in psychological distress. Symptoms
of depression and burden were increased in care-
givers of patients with reported altered cognition in
this study. Even though these symptoms can increase
caregiver distress, only a minority of caregivers in
our sample exhibited symptoms of increased burden
(9 scored above threshold in the ZBI). However, 15
families had to ask for help when taking care of the
patient, which possibly diminished the caregiver dis-
tress before this study’s procedure.

The sample of this study represents a majority of
patients living with dementia worldwide, namely low
and middle-income countries [31], where two-thirds
of people with dementia live [38]. The impact of
the pandemic is exacerbated in low-income coun-
tries, where little or no familial support is available
[39] and state-driven policies are also limited for
non-pharmacological treatment of these patients [40].
It is important to mention that aiming for family
education is a significant strategy to mitigate the
neuropsychiatric symptoms raised by the pandemic
in patients with dementia, but particularly diffi-
cult in low educational settings. Some associations
are already providing evidence-based orientation for
caregivers [41, 42]. Technological barriers and low
educational attainment are cornerstones in the spread
of knowledge to patients with dementia and their
caregivers. Identifying these patients and correctly
addressing the caregivers’ needs may be an essen-
tial first step in mitigating the pandemic’s uncovered
adverse effects both patient and caregivers’ mental
health.

Our study has some limitations. Because of the
study design, a single measure may not represent the

pandemic’s entire period and possibly underestimate
its negative impact. We classified individuals accord-
ing to their cognitive alterations without a validated
tool, which is a potential limitation of this method.
Furthermore, the lack of previous caregiver scores in
the scales may overestimate the pandemic’s impact on
our sample. As our sample consists of highly depen-
dent patients (median of Pfeffer = 26), the impact of
social isolation in the early stages of dementia could
not be evaluated.

In conclusion, we found that reported altered
cognition in low educated patients with dementia
was associated with increased caregivers’ burden
and distress during the COVID-19 pandemic. Non-
pharmacologic strategies to improve patients and
caregivers’ mental health, already important rou-
tinely, are probably imperative in times of exception.
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