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Abstract.
Background: Previous studies reported the negative impact of social isolation on mental health in people with dementia
(PwD) and their caregivers, butlongitudinal studies seem scarcer.
Objective: To describe a one-year follow-up impact of the COVID-19 pandemic on PwD and their caregivers in both Brazil
and Chile.
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Methods: This study analyzed the impact of the pandemic on the psychological and physical health of PwD and their family
caregivers after one year of follow-up in three outpatient clinics in Brazil (n = 68) and Chile (n = 61).
Results: In both countries, PwD reduced their functional capacity after one year of follow-up (p = 0.017 and p = 0.009;
respectively) and caregivers reported worse physical and mental health (p = 0.028 and p = 0.039). Only in Chile, caregivers
reported more sadness associated with care (p = 0.001), and reduced time sleeping (p = 0.07).
Conclusions: In conclusion, the COVID-19 pandemic appears to have had a long-lasting impact on PwD and their caregivers.
However, it is essential to acknowledge that the inherent progression of dementia itself may also influence changes observed
over a year.
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INTRODUCTION

The worldwide COVID-19 pandemic has been a
major challenge for the health system in the past
years [1, 2]. In Latin America, and most world coun-
tries, there were extensive lockdowns from March
2020 until 2022 to ensure physical distance and to
reduce virus transmission [3, 4]. Although there has
been an increasing interest in the effects of COVID-
19 as a disease, social isolation during the pandemic
is an indirect cost of the pandemic on mental and
physical health, especially among vulnerable popu-
lations, such as children, teenagers, and especially
older adults [5–9].

One particularly vulnerable group is people with
dementia (PwD) and their caregivers. Due to the char-
acteristics of dementia, it is a common phenomenon
that the PwD-caregiver dyad experiences social iso-
lation which is associated with an increased feeling
of stress and loneliness [10]. At the beginning of the
lockdowns, it was not clear whether the social iso-
lation would have a negative effect on the dynamics
between PwD and their caregivers, especially in Latin
America, but in a recent study of our group [11],
we described the negative impact of social isolation
in centers from Argentina, Brazil, and Chile during
2020, while COVID-19 was not controlled and strict
lockdown restrictions were in place. Although several
studies have reported the effect of the pandemic on
PwD since then [12–15], there are only a few studies
with a longitudinal evaluation to measure the impact
of isolation over time in PwD and their caregivers
[16–18], and none of them addresses the situation
in Latin America. Some results reported a decrease
in the prevalence of behavioral symptoms, especially
agitation, and depression, during follow-up. While
symptoms such as apathy remained a year after the
pandemic in PwD in nursing homes [18]. Therefore,
there is a gap in research regarding the long-lasting
effects of the pandemic on PwD and their caregivers.

The goal of this paper is to report a one-year follow-
up of PwD and their caregivers in Brazil and Chile.
We hypothesize that the pandemic has had a signif-
icant impact on individuals with dementia and their
caregivers.

METHODS

Study designs and subjects

This is a longitudinal study in which the impacts of
social isolation due to the COVID-19 pandemic were
analyzed on both PwD and their family caregivers
with a telephonic interview in 2020 [11], and a one-
year follow-up. We included PwD of any etiology and
their family caregivers from three outpatient clinics
in South America: two in Brazil and one in Chile.

Each clinic was responsible for the follow-up of its
participants. Family caregivers were allowed to ask
any questions regarding the process and only included
those who had been accepted to participate and who
had also signed the informed consent previously sent
by email. This study was approved by the research
ethics committees of the three clinical centers.

Data collection and processing

Data collection was performed through telephone
interviews with the family caregiver that answered
two semi-structured questionnaires prepared by the
study investigators, based on the instrument used in
2020 (see [11]). The questionnaires assessed changes
that both PwD and their family caregivers might
have had during the follow-up time from the care-
giver’s perspective. The information regarding PwD
included neuropsychiatric and behavioral symptoms,
cognitive changes, and functionality decline among
others. While the caregiver’s perception addressed
their own physical and mental health, including
symptoms such as anxiety, sleep disorders, and
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Table 1
Global socio-demographic characteristics of both patients with dementia and their caregivers at baseline considering the full sample, a

subsample lost at one-year follow-up and a subsample with one-year follow-up

Patients with dementia Caregivers
Full sample Subsample lost at Subsample with Full sample Subsample lost at Subsample with

(n = 217) one-year follow-up one-year follow-up (n = 217) one-year follow-up one-year follow-up
(n = 88) (n = 129) (n = 88) (n = 129)

Age, y 77.2 ± 9.9 76.2 ± 9.3 77.9 ± 10.2 58.2 ± 14.7 56.6 ± 15.9 59.2 ± 13.8
Education, y 8.6 ± 5.6 8.8 ± 5.8 8.5 ± 5.5 12.2 ± 4.4 12.4 ± 4.5 12.1 ± 4.4
Female, n (%) 122(56.2%) 47(53.4%) 75(58.1%) 177 (81.6%) 71(80.7%) 106(82.2%)

No significant differences were observed at baseline between the subsample with lost follow-up and the subsample with one-year follow-up.
Paired t-tests for quantitative variables and McNemar test for frequencies.

caregiver burden, among others. In this study, we
used a shorter version for the follow-up. In the
follow-up study we drop out questions related to
sociodemographic characterization and household
characteristics. These changes were made to stream-
line the questionnaire administration process and
reduce respondent burden while maintaining the con-
tinuity of the core questions measuring the impact of
dementia on families. Importantly, questions regard-
ing the effects of the pandemic remained unchanged
in the follow-up questionnaire. Family caregivers
reported any changes experienced in these areas by
comparing their current situation to the previous
study time. There were three possible answers to
these questions: yes, partially, or no. For analysis
purposes, both answers (yes and partially) were con-
sidered as a change in the symptoms.

Statistical analysis

Statistical analysis was conducted using SPSS ver-
sion 22 (IBM Co., USA). The analysis focused on
individuals with dementia (PwD) and their caregivers
included in the follow-up, totaling 129 participants
(61 from Chile and 68 from Brazil). Comparisons
between PwD and their caregivers with and with-
out follow-up were performed using paired t-tests
for numerical variables and the McNemar test for
categorical variables. Also, the severity of dementia
of 212 PwD from baseline (out of 216) was divided
into two groups: with and without follow-up. Sever-
ity of dementia of PwD was then compared between
both groups, using chi-square test analyses. Statistical
significance threshold was set at p < 0.05.

RESULTS

A total of 216 PwDwere included in this one
year follow-up study:111PwD from Brazil (age

Fig. 1. Flow diagram of participants included in the follow-up.

78.0 ± 10.1 years, 57% women, with 7.6 ± 6.1 years
of education) with their caregivers (age 57.1 ± 13.9
years, 81% women, with 11.3 ± 4.7 years of educa-
tion), and 106 PwD from Chile (age 76.3 ± 9.5 years,
56% women, with 9.7 ± 4.8 years of education) with
their family caregivers (age 59.4 ± 15.4 years, 82%
women, with 13.1 ± 4 years of education). No signif-
icant differences between countries were observed in
the total sample in relation to age and educational
level (Table 1 for the total sample and Supplemen-
tary Table 1 for the sample divided by country). For
more information regarding the follow-up process,
see Fig. 1.

The baseline assessment included 40 patients with
mild dementia, constituting 31.75% of the total
sample, along with 41 individuals with moderate
dementia, representing 32.54% of the total sam-
ple. Additionally, there were 45 patients with severe
dementia, making up 35.71% of the total sample.
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Table 2
Dementia severity at baseline

Dementia severity Full sample Subsample with Subsample lost at
at baseline (N = 212) one-year follow up one-year follow up

(N = 126) (N = 86)
N % N % N %

Mild 64 100 40 62.50 24 37.59
Moderate 66 100 41 62.12% 25 37.88%
Severe 82 100 45 54.88% 37 45.12%

Number and percentage of patients with dementia according to severity of dementia. Chi-square analysis: p = 0.562.

Table 3
Global responses of patients with dementia in a year of follow-up during the pandemic time

Responses about persons with dementia Global
N Baseline Follow-up p

I am feeling sadder than before 122 1.000
Yes, n (%) 60 (49.2%) 63 (51.5%)
No, n (%) 62 (50.8%) 59 (48.4%)

I am feeling more aggressive 121 0.013
Yes, n (%) 42 (34.7%) 52 (43%)
No, n (%) 79 (65.3%) 69 (57%)

I have worsened my memory 121 0.000*
Yes, n (%) 83 (68.6%) 90 (74.4%)
No, n (%) 38 (31.4%) 31 (25.6%)

I have reduced my functional capacity to perform ADL I 121 0.353
Yes, n (%) 52 (43%) 79 (65.3%)
No, n (%) 69 (57%) 42 (34.7%)

I am sleeping more during this time 121 0.000*
Yes, n (%) 20 (16.5%) 26 (21.5%)
No, n (%) 101 (83.5%) 95 (78.5%)

IADL, activities of daily living. Quantitative variables were analyzed with paired t-tests and frequencies were compared with McNemar test;
*p < 0.05.

An analysis using a chi-square test indicated no sta-
tistically significant variations in dementia severity
between the group with follow-up and the group
without follow-up (p = 0.562) (please see Table 2 for
details).

The follow-up showed that the perception of wors-
ening in all areas persisted over time in both countries
after the pandemic (Table 3 for the total sample
and Supplementary Table 2 for the sample divided
by country). There were areas in which the percep-
tion of worsening was more accentuated. In Brazil,
compared to baseline, after one year of follow-up,
PwD perceived a worsening in memory function
(p = 0.001), and an increase in their aggressive behav-
ior (p = 0.04).

In Chile, compared to baseline, after one year of
follow-up, PwD reduced the functional capacity to
perform activities of daily living (p = 0.03), and per-
ceived a worsening in memory function (p = 0.000)
while caregivers reported worse physical and men-
tal health (p = 0.023), and reduced sleeping time
(p = 0.000) (Table 4 for the total sample and Supple-
mentary Table 3 for the sample divided by country).

DISCUSSION

Our main results demonstrate that the COVID-19
pandemic affected all the dimensions measured. In
Chile, we observed a worsening of the physical and
mental health of caregivers, with symptoms that per-
sisted after one year, while the diminished capacity
to perform activities of daily living and memory loss
of PwD were significant. In Brazil, PwD perceived
increased memory loss and aggressive behavior, but
their caregivers did not manifest a worsening in
their own condition. Even if the COVID-19 pan-
demic had an effect globally as a society, PwD are
a particularly vulnerable group of the population,
because the majority of PwD are old and, thus, at
major risk of being severely ill [19], and most of
them had difficulties in maintaining proper self-care
against the virus (e.g., using the face mask cor-
rectly). For this reason, the period of the pandemic
caused a great burden on caregivers of PwD [20]
who were exposed to even greater social isolation
than they faced before the pandemic [21]. Caregivers
of PwD often experience burden, especially when
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Table 4
Global responses of caregivers of patients with dementia in a year of follow-up during the pandemic time

Responses of the caregiver of patients with dementia Global
n Baseline Follow-up p

I have worsened my physical and mental health 123 0.057
Yes, n (%) 60 (48.8%) 83 (67.5%)
No, n (%) 63 (51.2%) 40 (32.5%)

I am receiving more help to care for my relative 125 0.576
Yes, n (%) 61 (48.8%) 71 (56.8%)
No, n (%) 64 (51.2%) 54 (43.2%)

I am crying more because of taking care of my relative 129 0.115
Yes, n (%) 56 (43.4%) 53 (41.4%)
No, n (%) 73 (56.6%) 75 (58.6%)

I am sleeping more during this time 129 0.000*
Yes, n (%) 36 (27.9%) 33 (25.6%)
No, n (%) 93 (72.1%) 96 (74.4%)

Quantitative variables were analyzed with paired t-tests and frequencies were compared withMcNemar test; *p < 0.05.

providing long-term care. The increased presence of
neuropsychiatric symptoms can act as a risk factor
for caregiver overload [22], significantly impacting
their quality of life. Some studies have demonstrated
that certain neuropsychiatric symptoms better pre-
dict caregiver burden. Allegri et al. [23] highlight that
hallucinations, unusual (motor) behavior, and abnor-
mal behavior at nighttime are particularly significant
in this regard. Subsequent findings have further sup-
ported these observations [24]. The impact of these
neuropsychiatric symptoms, however, may be medi-
ated by other variables, such as the caregiver’s coping
style [25, 26], age of the caregiver [27], dementia
etiology [28], the amount of time dedicated to care-
giving [29], among other factors. One of the potential
direct consequences of the pandemic has been the
restriction of available caregiving support, further
limiting the caregiver’s opportunities for activities
unrelated to caregiving and negatively affecting their
quality of life [30, 31].

However, there is a difference between Brazil and
Chile in the emotional component associated with
care. While in Brazil, PwD had an increased memory
loss and aggressive behavior, there was not a sig-
nificant worsening of caregiver health. The opposite
phenomenon occurred in Chile, where the caregiver
underwent a decline in their physical and mental
well-being, without an accompanying escalation in
the neuropsychiatric aspect. This difference could
be mediated by the different cultural subjective pro-
cesses that are characteristic of each culture which
influences coping strategies [32, 33].

Nevertheless, even if several studies [21, 34, 35],
reported that the pandemic had a negative impact on
PwD and their families, it is not clear whether the
effects were reversible once the sanitary restrictions

were lessened. Our results suggest that the effects
of the pandemic on the trajectory of dementia and
on the caregiver´s health are long-lasting even if the
restrictions of the pandemic were less severe. Stud-
ies that have reported on the follow-up of PwD and
caregivers are scarce, but they are all consistent with
the results reported in this study, showing the neg-
ative impact that social isolation had on PwD and
caregivers [16–18]. Importantly, our results are also
consistent with studies on the perception of profes-
sionals working in dementia care, who noted changes
in functionality, and motor skills with more of a preva-
lence of falls over a two-year follow-up study [36].

The follow-up data was performed at a moment
when the pandemic restrictions were still in place,
although less severe, which suggests that the effects
of the pandemic on the trajectory of dementia and on
caregiver’s health are long-lasting, with a complex
relationship with the variable of physical distance,
which could be mediated by other factors. However,
it is important to highlight that COVID-19 non-
pharmaceutical intervention policies in Brazil were
heterogeneous in their implementation, which was
not the case for Chile, a country that followed strict
and homogeneous protocols [37]. Furthermore, up
until this point, the potential implications of these
variations on the physical and mental well-being of
both the general population and our specific popu-
lation of interest remain unexplored. It is essential
to acknowledge that the circumstances in the two
countries may not be directly comparable due to
the differing measures implemented during the pan-
demic. Consequently, while our study sheds light
on aspects of the experiences of individuals with
dementia and their families, it is important to exercise
caution when interpreting the outcomes.
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A limitation of our study is the relatively small
sample size and that between 39%-41% of subjects
dropped out of the study for reasons that were not
systematically registered. Although the severity of
dementia did not differ between the groups with
and without a one-year follow-up, almost half of the
participants with severe dementia (37 out of 82, or
45.12%) were lost to follow-up. This represents a
potential bias in our study, as is often reported in
longitudinal studies on dementia [38]. It is impor-
tant to mention that the study was carried out during
the COVID-19 pandemic, so it was complicated to
adequately monitor all participants because the only
contact was by telephone. However, it did have the
advantage of collecting longitudinal data from two
Latin American countries, with a greater sample size
than other studies from the region.A second aspect
that must be considered is the progressive nature
of dementia [22, 39], which could partially explain
the findings besides the effect of the pandemic.
Therefore, the results should be interpreted with
caution.

A second limitation of this study is the uti-
lization of a non-validated questionnaire to collect
data from the relatives of dementia patients due
to the COVID-19 emergency context. The absence
of established validity and reliability measures may
introduce biases, errors, and ambiguity in responses,
impacting the accuracy of our results. In future stud-
ies, employing validated questionnaires to assess
the impact of dementia on families would signifi-
cantly improve the reliability and validity of the data
collected.

A third limitation is that our results report the
perception of the family caregiver, which is not a
direct measure of the patient’s health or capability.
Numerous reasons could influence the perception of
worsening physical or mental health of the PwD some
of them related to the emotional factor of the caregiver
[40–42]. Thus, future research should also consider
a direct evaluation of PwD, now that the pandemic
restrictions are gone.

Conclusion

The pandemic had a notable impact on individuals
with dementia, particularly leaving a lasting effect on
Chilean caregivers, whose physical and mental health
were significantly affected compared with Brazilian
caregivers, which could be mediated by cultural and
social aspects.
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Rodrı́guez-Mañas L, Ara I, Miret M, Rodrı́guez-Artalejo F
(2021) Changes in health behaviors, mental and physical
health among older adults under severe lockdown restric-
tions during the COVID-19 pandemic in spain. Int J Environ
Res Public Health 18, 7067.

[6] Sayin Kasar K, Karaman E (2021) Life in lockdown: Social
isolation, loneliness and quality of life in the elderly during
the COVID-19 pandemic: A scoping review. Geriatr Nur
(Lond) 42, 1222-1229.

[7] Panda PK, Gupta J, Chowdhury SR, Kumar R, Meena AK,
Madaan P, Sharawat IK, Gulati S (2021) Psychological
and behavioral impact of lockdown and quarantine mea-

sures for COVID-19 pandemic on children, adolescents and
caregivers: A systematic review and meta-analysis. J Trop
Pediatr 67, fmaa122.

[8] Thakur K, Kumar N, Sharma N (2020) Effect of the Pan-
demic and Lockdown on Mental Health of Children. Indian
J Pediatr 87, 552-552.

[9] Borelli WV, Xavier LDL, Ornell F, Schuch JB, Von Diemen
L (2022) The hidden stigma of aging and COVID-19:
Aggravating factors and strategies to mitigate the impact of
the pandemic in older adults, a text mining analysis. Aging
Ment Health26, 881-889.

[10] Kovaleva M, Spangler S, Clevenger C, Hepburn K (2018)
Chronic stress, social isolation, and perceived loneliness in
dementia caregivers. J Psychosoc Nurs Ment Health Serv
56, 36-43.

[11] Azevedo LVDS, Calandri IL, Slachevsky A, Graviotto HG,
Vieira MCS, Andrade CBD, Rossetti AP, Generoso AB,
Carmona KC, Pinto LAC, Sorbara M, Pinto A, Guajardo
T, Olavarria L, Thumala D, Crivelli L, Vivas L, Alle-
gri RF, Barbosa MT, Serrano CM, Miranda-Castillo C,
Caramelli P (2021) Impact of social isolation on people with
dementia and their family caregivers. J Alzheimers Dis 81,
607-617.

[12] Curelaru A, Marzolf SJ, Provost J-CKG, Zeon HHH (2021)
Social isolation in dementia: The effects of COVID-19. J
Nurse Pract 17, 950-953.

[13] Hanna K, Giebel C, Tetlow H, Ward K, Shenton J, Cannon J,
Komuravelli A, Gaughan A, Eley R, Rogers C, Rajagopal M,
Limbert S, Callaghan S, Whittington R, Butchard S, Shaw
L, Gabbay M (2022) Emotional and mental wellbeing fol-
lowing COVID-19 public health measures on people living
with dementia and carers. J Geriatr Psychiatry Neurol 35,
344-352.

[14] Lee J, Baik S, Becker TD, Cheon JH (2022) Themes describ-
ing social isolation in family caregivers of people living with
dementia: A scoping review. Dementia 21, 701-721.

[15] Sánchez-Arenas R, Buenfil-Fuentes R, Dı́az-Olavarrieta
C, Alonso-Catalán M, Gregory MA, Guerrero E, Ortiz-
Rodrı́guez MA, Villa AM, Villa AR (2023) The association
between low cognitive reserve and subjective memory
complaints in functionally independent older women. Exp
Gerontol 172, 112061.

[16] Chen Z-C, Liu S, Gan J, Ma L, Du X, Zhu H, Han J, Xu J, Wu
H, Fei M, Dou Y, Yang Y, Deng P, Wang X-D, Ji Y (2021)
The impact of the COVID-19 pandemic and lockdown on
mild cognitive impairment, Alzheimer’s disease and demen-
tia with Lewy bodies in China: A 1-year follow-up study.
Front Psychiatry 12, 711658.

[17] Manca R, De Marco M, Blackburn DJ, Russell G, Evans
K, Kirkland S, Amin J, Davies L, Firth C, Raymont V,
Colston A, Collett Z, Kumar P, Balckman S, McCoy S,
Davies R, Robertson S, Van Diepen E, Venneri A (2021)
Study protocol: SOcial LImitations Turn Up DEmentia
(SOLITUDE)—Impact of COVID-19 social isolation on
patients’ cognition and mental health and on carers’ well-
being. Alzheimers Dement 17, e053813.

[18] Sizoo EM, Thunnissen JA, Van Loon AM, Brederveld CL,
Timmer H, Hendriks S, Smalbrugge M (2022) The course
of neuropsychiatric symptoms and psychotropic drug use
in Dutch nursing home patients with dementia during the
first wave of COVID-19: A longitudinal cohort study. Int J
Geriatr Psychiatry 37, gps.5693.

[19] Numbers K, Brodaty H (2021) The effects of the COVID-
19 pandemic on people with dementia. Nat Rev Neurol 17,
69-70.

https://dx.doi.org/10.3233/JAD-231310


698 L. Olavarrı́a et al. / Covid-19 Impact on Dementia: A Follow-Up Study

[20] Cohen G, Russo MJ, Campos JA, Allegri RF (2020) Living
with dementia: Increased level of caregiver stress in times
of COVID-19. Int Psychogeriatr 32, 1377-1381.
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RL, Butman J, Loñ L (2006) Neuropsychiatric symptoms
as a predictor of caregiver burden in Alzheimer’s disease.
Neuropsychiatr Dis Treat 2, 105-110.

[24] Iravani B, Abdollahi E, Eslamdoust-Siahestalkhi F,
Soleimani R (2022) Neuropsychiatric symptoms of
Alzheimer’s disease and caregiver burden. Front Neurol 13,
877143.

[25] Lloyd J, Muers J, Patterson TG, Marczak M (2019) Self-
compassion, coping strategies, and caregiver burden in
caregivers of people with dementia. Clin Gerontol 42, 47-59.

[26] Chen H, Huang M, Yeh Y, Huang W, Chen C (2015)
Effectiveness of coping strategies intervention on caregiver
burden among caregivers of elderly patients with dementia.
Psychogeriatrics 15, 20-25.

[27] Tsai C-F, Hwang W-S, Lee J-J, Wang W-F, Huang L-C,
Huang L-K, Lee W-J, Sung P-S, Liu Y-C, Hsu C-C, Fuh J-L
(2021) Predictors of caregiver burden in aged caregivers of
demented older patients. BMC Geriatr 21, 59.

[28] Huang W-C, Chang M-C, Wang W-F, Jhang K-M (2022)
A comparison of caregiver burden for different types of
dementia: An 18-month retrospective cohort study. Front
Psychol 12, 798315.

[29] Lin C-Y, Shih P-Y, Ku L-JE (2019) Activities of daily liv-
ing function and neuropsychiatric symptoms of people with
dementia and caregiver burden: The mediating role of care-
giving hours. Arch Gerontol Geriatr 81, 25-30.

[30] Maggio MG, La Rosa G, Calatozzo P, Andaloro A, Foti Cuz-
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