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Incidence of memory complaints during

the COVID-19 pandemic in Southern Brazil:
findings from PAMPA cohort
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Julia Cassuriaga'“, Carine Nascimento da Silva®“, Marcelo Cozzensa da Silva' “,
Felipe Fossati Reichert'®, Airton José Rombaldi'

ABSTRACT. Population-level studies investigating the incidence of memory complaints during the COVID-19 pandemic are scarce.
Objective: This study aimed to examine the incidence of memory complaints over 15 months during the COVID-19 pandemic in
adults from Southern Brazil. Methods: Data from the PAMPA (Prospective Study about Mental and Physical Health in Adults) cohort,
alongitudinal study with adults residing in Southern Brazil, were analyzed. An online-based, self-administered questionnaire was
used to assess self-rated memory. Participants rated their memories as excellent, very good, good, fair, or poor. Incident memory
complaints were defined as worse memory perception from baseline to follow-up. Cox proportional hazard models were used to
identify factors associated with the increased risk of memory complaints. Results: During follow-up, a cumulative incidence of
57.6% for memory complaints was observed. Female sex (hazard ratio [HR] 1.49; 95% confidence intervals [Cl] 1.16—1.94), lack
of access to prescribed medicine (HR: 1.54; 95%Cl 1.06—2.23), and worsened anxiety symptoms (HR: 1.81; 95%Cl 1.49-2.21)
were associated with an increased risk of memory complaints. Regular practice of physical activity was associated with a reduced
risk of memory complaints (HR: 0.65; 95%Cl 0.57-0.74). Gonclusion: Since the COVID-19 pandemic, 6 in 10 adults in Southern
Brazil have developed memory complaints. Factors including sex and lack of medications increased the risk of incident memory
complaints. Physical activity reduced the risk of incident memory complaints during the COVID-19 pandemic.
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Incidéncia de queixas de memdria durante a pandemia de COVID-19 no sul do Brasil: dados da coorte PAMPA

RESUMO. Estudos em nivel populacional que investiguem a incidéncia de queixa na memaria durante a pandemia de COVID-19
sd0 escassos. Objetivo: Nosso objetivo foi examinar a incidéncia de queixa na memoria, ao longo de 15 meses durante a
pandemia de COVID-19, em adultos do Sul do Brasil. Métedes: Foram analisados dados da coorte Estudo Prospectivo sobre
Satde Mental e Fisica em Adultos (PAMPA), um estudo longitudinal com adultos residentes no Sul do Brasil. Um questionario
autoadministrado online foi usado para avaliar a memdria autorreferida. Os participantes classificaram sua memoria como
excelente, muito boa, boa, regular ou ruim. A queixa na memoria incidente foi definida como pior percepgéo de memoria desde
a linha de base até 0 acompanhamento. Modelos de risco proporcional de Cox foram usados para identificar fatores associados
ao aumento do risco de queixa na memoria incidente. Resultados: Durante o seguimento, observou-se incidéncia cumulativa
de 57,6% para queixa na memoaria. Sexo feminino (hazard ratio — HR 1,49; intervalo de confianga — IC 95% 1,16—1,94),
falta de acesso ao medicamento prescrito (HR: 1,54; 1C95% 1,06—2,23) e sintomas de ansiedade (HR: 1,81;1C95% 1,49-2,21)
foram associados a risco aumentado de queixa na memoria incidente. A pratica regular de atividade fisica foi vista como fator
protetor (HR: 0,65; 1C95% 0,57-0,74). Conclusdes: Desde a pandemia de COVID-19, seis em cada dez adultos no Sul do Brasil
desenvolveram gueixa na memdria. Fatores como sexo e falta de medicamentos aumentaram o risco de queixa na memoria
incidente. A atividade fisica reduziu o risco de queixa na memoria incidente durante a pandemia de COVID-19.

Palavras-chave: COVID-19; Satde Mental; Memdria; Disfuncéo Cognitiva.
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INTRODUCTION

he COVID-19 pandemic has triggered numerous

consequences to global public health. Healthcare
professionals and scientists raised concerns about the
potentially adverse effects of COVID-19-induced social
distancing on psychiatric and neurological functions,
including memory complaints’®. Previous studies have
shown memory concerns as a common neurological
symptom in diagnosed?® and non-diagnosed individuals®.

Memory complaints, defined as self-perceived wors-
ening in memory, are a potential indicator of the early
stages of cognitive impairment and dementia®”. Itis also
associated with impaired objectively measured cognitive
function®?, white matter lesion®, and hippocampal vol-
ume®. In large epidemiological studies, assessing memory
complaints may provide valuable information on brain
functioning. Memory problems are closely associated
with depression'. Although a causal association between
these two conditions is unclear, an increase in the inci-
dence of memory complaints as an indirect consequence
of the COVID-19 pandemic may be expected. However,
population-level studies investigating the incidence of
memory complaints during the COVID-19 pandemic are
scarce. We investigated the incidence and factors associ-
ated with memory complaints over 15 months during
the COVID-19 pandemic in adults from Southern Brazil.

METHODS

Study design

The present study analyzed data from the PAMPA
(Prospective Study about Mental and Physical Health
in Adults) cohort, an ongoing, population-based, lon-
gitudinal study with adults living in the Rio Grande do
Sul state, Brazil. Baseline assessment occurred during
wave 1 (June and July 2020). Two consecutive waves
were completed 6 months apart (wave 2: December
2020 and January 2021; wave 3: June and July 2021).
More details about the study design, sampling process,
and data collection can be found elsewhere®. All par-
ticipants provided formal consent. The study protocol
was approved by the institutional research ethics board
of the Universidade Federal de Pelotas, Brazil (protocol:
4.093.170). Adults (18 years) living in the Rio Grande
do Sul state were eligible for the study. To reach our
target sample, a four-arm recruitment strategy was used
based on local media, professional colleagues’ contacts,
social media, and city- and state-level health offices. The
recruitment phase lasted 2 months in every survey. Par-
ticipants filled out an online-based, self-administered
questionnaire in each survey.
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Incident memory complaints

Participants were asked to rate their current memory
in the three waves using the same question: “How do
you rate your memory today?” In wave 1, participants
were also asked to evaluate their memory before the
COVID-19 pandemic using the following question:
“How do you rate your memory before social distanc-
ing?” The options for both questions were “excellent,”
“very good,” “good,” “fair,” or “poor.” Incident memory
complaints were defined as worse memory perception
from baseline to follow-up. The time event was defined
as the first wave of participants who were classified as
having memory complaints. Similar questions have been
used in previous epidemiological studies*3.

Exposures

Demographic questions included information about
age, sex, ethnicity, educational achievement, and mar-
ital status. We included questions on aspects related
to the COVID-19 pandemic, such as daily routines
during social distancing and reduced monthly income
since the pandemic started. Self-reported body weight,
height, and whether there had been a clinical diagnosis
of chronic disease (e.g., hypertension, diabetes, and
depression) were asked using the questions from the
Brazilian Surveillance System of Risk Factors for Chron-
ic Diseases by Telephone Interviews'. Data of the four
most frequently reported conditions were shown, with
the remaining merged as “others.” Physical activity
was assessed using a validated single-item question
about the amount of physical activity practiced in the
last 7 days before the survey'. The volume of physical
activity was calculated as minutes per week and further
categorized as inactive (<150 min per week) and active
(2150 min per week) according to the World Health
Organization 2020 guidelines on physical activity®®.
The Hospital Anxiety and Depression Scale was used to
identify changes in anxiety and depression symptoms
from pre-pandemic (retrospectively) and wave 1 (last
week as reference). Participants were classified as having
worse, better, or unchanged symptoms if they scored
higher, lower, or the same from before to during the
pandemic, respectively.

Statistical analysis

Data were reported as proportions and respective 95%
confidence intervals (CIs). Chi-square and linear trend
tests were used for categorical variables. Cox propor-
tional hazard models were used to identify the factors
associated with the risk of incident memory complaints
in the cohort. Model 1 was a crude analysis. Variables
that reach the cutoff value of p<0.20 in the crude



analysis were included in the multivariable models
2-5. Model 2 included sociodemographic covariates.
Model 3 included variables from the previous model plus
COVID-19-related covariates. Model 4 included model
3 plus preexistent chronic conditions and psychiatric
symptoms. Model 5 included model 4 plus physical
activity. All analyses were performed using Stata 14.2
(StataCorp, College Station, TX, USA). Subjective sen-
sitivity analysis excluded participants who reported a
positive test for COVID-19 from waves 1 to 3 (n=608).
Results were expressed as hazard ratio (HR), incidence
rate (IR), and respective 95%CI.

RESULTS

A total of 854 participants (Figure 1) who self-rat-
ed their memory during baseline were followed up
over the first 15 months of the COVID-19 pandemic
(March 2020 to June 2021). These participants were
mostly women, aged between 31 and 59 years, with
an academic degree, and white. During the first
3 months of the COVID-19 pandemic, two in five
people had decreased monthly income, and about
two-thirds reported that they left home only to do
essential activities. One in five reported a diagnosis

Respondents at wave 1: n=2,321
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of depression, while one in ten had hypertension or
high blood cholesterol. Three-quarters of respondents
were physically inactive.

During follow-up, 362 individuals reported having
memory complaints, which accounts for a cumulative
incidence of 57.6% (95%CI: 54.3%-60.9%). Women
aged 30 years or younger and who had reduced month-
ly income presented a higher risk of incident memory
complaints (Table 1). The daily routine during the
pandemic was not associated with the incidence of
memory complaints. On the contrary, those living with
depression, lacking access to prescribed medicine during
the pandemic, and being physically inactive showed a
higher risk of such a problem.

Factors associated with the risk of incident memo-
ry complaints are illustrated in Figure 2 and described
in Table 2. Female sex and age 30 or lower were as-
sociated with an increased risk of incident memory
complaints, although the association with age was
lost after including changes in psychiatric symp-
toms in the model. The IR in women (141.4; 95%CI
127.7-156.5; p<0.001) and in participants aged 30
years or younger (IR: 155.1; 95%CI 124.9-178.4;
p=0.009) was significantly higher than men (88.9;
95%CI 70.5-112.0) and adults aged 60 years or older

.| Memory rated as poor during retrospective

No eligible for follow-up assessments*: n=1,019

assessment in wave 1: n=11

*Missing contact information

n=1,291

v

A 4

Losses of follow-up

- Out of state/country: n=22

- Did not return contact: n=415

Included in final analysis:
n=854

A 4

,| Excluded for sensitivity analysis:

- Positive test for COVID-19: n=608

Included in sensitivity analysis:
n=246

Figure 1.

Study workflow.
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Table 1. Sociodemographic, behavioral, and health-related characteristics of the sample. Rio Grande do Sul, Brazil (n=854).

Demographic

Incident memory complaint
No (n=362) Yes (n=492)

Sex
Male 21.4 (18.7-24.2) 56.0 (48.7-63.1) 44.0 (36.9-51.3) e
Female 78.6 (75.8-81.3) 38.7 (35.0-42.4) 61.3 (57.6-65.0)

Age, years
30 or younger 38.9 (35.7-42.2) 35.8 (30.9-41.2) 64.2 (58.8-69.1)
31-59 52.5 (49.1-55.8) 44.9 (40.3-49.5) 55.1 (50.5-59.7) <0.001f
60 or older 8.7 (7.0-10.8) 56.8 (45.2-67.6) 43.2 (32.4-54.8)

Educational achievement
High school or lower 30.0 (27.0-33.1) 39.5 (33.6-45.6) 60.5 (54.4-66.4) T
University degree or higher 70.0 (66.9-73.0) 43.6 (39.7-47.7) 56.4 (52.3-60.3)

Skin color
White 91.1 (89.0-92.8) 41.7 (38.3-45.2) 58.3 (54.8-61.7)
Mixed 5.2 (3.9-6.9) 47.7 (33.4-62.4) 52.3 (37.5-66.6) e
Black 3.4(2.4-4.9) 48.3 (30.7-66.2) 51.7 (33.8-69.3)
Other* 0.4(0.1-1.1) n=2 n=1

Conjugal status
With partner 60.4 (57.1-63.7) 44.6 (40.3-48.9) 55.4 (51.1-59.7) A
Living alone 39.6 (36.3-42.9) 39.1 (34.0-44.4) 60.9 (55.6-66.0)

COVID-19 pandemic-related
Reduced monthly income

No

55.9 (52.5-59.2)

46.5 (42.1-51.0)

53.5 (49.0-57.9)

Yes

44.1 (40.8-47.5)

37.1(32.4-42.1)

62.9 (57.9-67.6)

0.006*

Daily routine

At home most of the time

6.6 (5.1-8.4)

35.7 (24.2-49.1)

64.3 (50.9-75.8)

Left home only to essentials

66.7 (63.5-69.8)

41.9 (37.9-46.0)

58.1 (54.0-62.1)

Left home all days

26.7 (23.8-29.8)

45.2 (38.8-51.7)

54.8 (48.3-61.2)

0.407t

Chronic conditions

Hypertension
No 86.1 (83.6-88.2) 42.4 (38.9-46.1) 57.6 (53.9-61.1) G
Yes 13.9 (11.8-16.4) 42.0 (33.4-51.1) 58.0 (48.9-66.6)

Diabetes
No 96.1 (94.6-97.2) 42.8 (39.4-46.2) 57.2 (53.8-60.6) 0.283"
Yes 3.9(2.8-5.4) 33.3(19.3-51.1) 66.7 (48.9-80.7)

Depression
No 79.7 (76.9-82.3) 44.3 (40.6-48.1) 55.7 (51.9-59.4) o
Yes 20.3 (17.7-23.1) 34.7 (27.9-42.1) 65.3 (57.9-72.1)

High cholesterol
No 88.6 (86.3-90.6) 41.9 (38.4-45.4) 58.1 (54.6-61.6) GEer
Yes 11.4 (9.4-13.7) 46.4 (36.7-56.4) 53.6 (43.6-63.3)

Other
No 78.9 (76.1-81.5) 42.6 (38.9-46.4) 57.4 (53.6-61.1) 0.605"
Yes 21.1 (18.5-23.9) 41.7 (34.7-49.0) 58.3 (51.0-65.3)
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Table 1. Continuation.

Total sample (n=854)

Psychiatric symptoms

Dement Neuropsychol 2023;17:¢20220072 M

Incident memory complaint
No (n=362) Yes (n=492)

Worsened anxiety symptoms

No 51.1 (47.7-54.4) 66.3 (61.2-71.0) 39.8 (35.6-44.2) P
Yes 49.9 (45.6-52.3) 33.7 (29.0-38.7) 60.2 (55.7-64.4)

Worsened depressive symptoms
No 69.3 (65.8-72.5) 74.9 (69.9-79.2) 64.4 (59.5-69.1) A
Yes 30.7 (27.5-34.2) 25.1 (20.8-30.1) 35.6 (30.9-40.5)

Lack of access to prescribed medicine during the pandemic
No 27.8 (24.8-30.9) 44.7 (38.5-51.1) 55.3 (48.9-61.5)
Yes 6.2 (4.8-8.0) 22.6 (13.2-36.0) 77.4 (64.0-86.8) 0.010*

No regular use of medicine

43.3 (39.2-47.4) 56.7 (52.6-60.8)

Body mass index

0.269"

Normal 44.9 (41.6-48.3) 39.3 (34.5-44.3) 60.7 (55.7-65.5)
Overweight 34.9 (31.8-38.2) 43.8 (38.2-49.5) 56.2 (50.5-61.8)
Obese 20.2 (17.6-23.1) 45.9 (38.6-53.4) 54.1 (46.6-61.4)

Behavioral
Physical activity at baseline

Inactive 73.8 (70.7-76.6)

39.2 (35.5-43.1) 60.8 (56.9-64.5)

Active 26.2 (23.4-29.3)

0.002*

51.3 (44.8-57.8) 48.7 (42.2-55.2)

Notes: *Chi-square test [% (95%Cl)] to compare the difference in the proportion of participants among groups; Linear trend test. *Insufficient number of observations to calculate 95%Cl.

Sex (ref: male) L]
Female

Age: 18-30 years | ®
31-59 years - —_— T

60+ years (ref) [

Income (ref: unchanged) - [

Decreased ——

Medicines access (ref: unchanged) | L]

Worsened -

Better ——

Physical activity (ref: inactive) - °

Active

Worsened anxiety (ref: no) - °

Yes | —

05 10 15 2.0 25

HR (95%Cl)
Incident memory complaints
Figure 2. Factors associated with incident memory complaints during the

COVID-19 pandemic in Southern Brazil (n=854).

(79.7; 95%CI 54.3-117.1). Loss of monthly income
was also associated with increased IR (149.3; 95%CI
130.6-170.7; p=0.005) compared to participants
whose monthly income was not affected by the pan-
demic (IR: 114.6; 95%CI 100.7-130.3). Participants

who reported a lack of access to prescribed medicine
during the pandemic had higher IR of incident mem-
ory complaints (212.0; 95%CI 154.9-290.1; p=0.002)
than those whose access was not impaired (115.8;
95%CI 96.3-139.2). However, the inclusion of other
covariates in the model did not change the HR for in-
cident memory complaints or monthly income. Phys-
ically active adults had lower HR and IR of memory
complaints (101.6; 95%CI 83.6-123.5; p=0.004) than
inactive peers (140.1; 95%CI 126.1-155.7).

The associations between depressive symptoms
and clinically diagnosed depression with memory
complaints were lost when the model included other
covariates. Mediation and interaction analyses were
performed; however, nonsignificant associations were
found (p>0.10). Therefore, our data indicate that the
expected association between depression and memory
complaints may be driven by other factors, including
sex, access to medicine, changes in anxiety symp-
toms, and physical activity. In the sensitivity analysis
(Table 3), only the lack of medication, changes in anxiety
symptoms, and physical activity remained associated
with the HR of memory complaints.

Feter N, et al. Subjective memory decline during the COVID-19 pandemic. 5



Bl Dement Neuropsychol 2023;17:€20220072

Table 2. Incidence rate of memory complaint during the COVID-19 in adults at Southern Brazil (n=854).

Model 1 Model 2 Model 3 Model 4 Model 5
HR (95%Cl)* HR (95%Cl)* HR (95%Cl)* HR (95%ClI)* HR (95%Cl)*

Dem phic
Sex
Male (ref) 1.00 1.00 1.00 1.00 1.00
il 1.58 0.002* 1.50 0.003* 1.49 0.002* 1.49 0.006* 1.49 0.002
(1.24-2.00) (1.16-1.93) (1.16-1.93) (1.12-1.97) (1.16-1.94)
Age, years
S YIS 1.84 1.70 1.60 1.27 1.39
(1.22-2.77) (1.13-2.57) (1.05-2.46) (0.81-1.99) (0.90-2.14)
31-59 1.45 0.001% 1.39 0.004t 1.35 0.017¢ 1.02 0.0691 117 0.051%
(0.97-2.18) (0.93-2.09) (0.89-2.04) (0.66-1.57) (0.77-1.78)
60 or older (ref) 1.00 1.00 1.00 1.00 1.00
Educational achievement
ey
0.278*
University 0.90
degree or higher  (0.75-1.09)
Skin color
White (ref) 1.00
Black (0.5(;'?17 32)
0.802*
Mixed (0.5%?19 48)
0.54
Other (0.08-3.87)
Conjugal status
Living alone (ref) 1.00 1.00
0.113 0.389*
With partner (0.917'116 38) (0.910'?19 33)

COVID-19 pandemic-related

Reduced monthly income

No (ref) 1.00 1.00 1.00 1.00
y 1.23 0.002* 1.22 0.038* 1.15 0.149* 1.15 0.144
o (1.03-1.47) (1.01-1.47) (0.95-1.39) (0.95-1.39)
Daily routine
At home most of
the time (ref) Uty
Left home only to 0.88 N
essentials (0.62-1.24) Lol
0.82
Left home all days (0.56-1.18)
Lack of access to prescribed medicine during the pandemic
No 1.00 1.00 1.00 1.00
Yes 1.73 1.54 1.55 1.54
(1.20-2.49) 0.010* (1.06-2.23) 0.037* (1.07-2.25) 0.037*  (1.06-2.23)  0.023*
No regular use of 1.10 1.00 1.00 1.03
medicine (0.89-1.37) (0.79-1.25) (0.80-1.26) (0.82-1.29)

Continue...
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Table 2. Continuation.

Model 1 Model 2 Model 3 Model 4 Model 5
HR (95%Cl)* HR (95%ClI)* HR (95%CI)* HR (95%CI)* HR (95%CI)*

Chronic conditions

Hypertension
No 1.00
1.02 0.864*
Yes (0.79-1.33)
Diabetes
No 1.00
1.31 0.223*
Yes (0.85-2.00)
Depression
No 1.00 1.00
1.31 0.015* 1.16 0.250*
Yes (1.06-1.64) (0.90-1.50)
High cholesterol
No 1.00
0.92 0.596™
Yes (0.68-1.24)
Other
No 1.00
0.97 0.777*
Yes (0.76-1.22)

Psychiatric symptoms

Worsened anxiety symptoms

No 1.00 1.00 1.00
Vos 197  <0.001* 184  <0.001* 181 <0001
(1.62-2.38) (1.51-2.25) (1.49-2.21)
Worsened depressive symptoms
No 1.00 1.00
Yes 141 <0.001* 113 0.315*
(1.13-1.75) (0.89-1.43)

Body mass index

Normal 1.00
. 0.90
Overweigh 0.73-1.09) 0.2411
0.88
Ol (0.69-1.12)

Behavioral

Physical activity at baseline

Inactive 1.00 1.00
. 075  0.009* 0.65 0.018t
Active
(0.60-0.93) (0.57-0.74)

Notes: Bold values indicate p<0.05; *p<0.05 compared to the reference group; *p for linear trend. Model 1: Crude; Model 2: Age, sex, conjugal; and Model 3: Model 2 plus reduced monthly income
and lack of access to prescribed medicine; Model 4: Model 3 plus change in depression and anxiety symptoms and clinically diagnosed depression; Model 5: Model 4 plus physical activity.

Feter N, et al. Subjective memory decline during the COVID-19 pandemic. 7
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Table 3. Incidence rate of memory complaint in adults at Southern Brazil
excluding participants whose tested positive for COVID-19 during follow-

up (=246).
HR (95%CI)

Demographic

Sex
Male (ref) 1.00
Female 1.25 (0.91-1.72) 0.170
Age, years
30 or younger 1.44 (0.82-2.52)
31-59 1.27 (0.74-2.19) 0.163
60 or older (ref) 1.00

COVID-19 pandemic-related
Reduced monthly income

No (ref) 1.00
0.192
Yes 1.17 (0.92-1.50)
Lack of access to prescribed medicine during the pandemic
No 1.00
Yes 1.88 (1.20-2.94) 0.095
No regular use of

medicine 1.08 (0.81-1.45)

Psychiatric symptoms
Worsened anxiety symptoms

No 1.00

Yes 1.63 (1.05-2.54)
Behavioral

0.031

Physical activity at baseline

Inactive 1.00
0.72 (0.54-0.98)

Notes: Bold values indicate p<0.05. Adjusted for age, sex, reduced monthly income,
changes in anxiety symptoms, and physical activity.

0.034

Active

DISCUSSION
To the best of our knowledge, this is the first study
that examined the incidence of memory complaints
during the COVID-19 pandemic in Brazil. We showed
that between March 2020 and July 2021, 57.6% of
the participants reported memory complaints during
the 15-month follow-up. Female sex, age 30 years or
lower, reduced monthly income, and a lack of access to
prescribed medicine were associated with an increased
risk of incident memory complaints. On the contrary,
physical activity was identified as a protective factor
against memory complaints.

Since the start of the COVID-19 pandemic, many
studies have emerged, especially based on cross-sec-
tional design and focusing on the deleterious impact

8  Subjective memory decline during the COVID-19 pandemic. Feter N, et al.

of the pandemic on mental health?. As the pandemic
progressed, longitudinal studies were carried out, and
a reduction in depressive and anxiety symptoms was
observed®. However, other psychiatric symptoms
and cognitive impairment should be investigated as
a long-term consequence of the pandemic for both
COVID-19-diagnosed and non-diagnosed individuals.
Recent studies have documented a high frequency
of neuropsychiatric manifestations after COVID-19,
including cognitive dysfunction®. A meta-analysis
examining the persistent symptoms after COVID-19
illness, also known as long COVID, pooled data from
41 cross-sectional studies and 1,680,003 individuals
who tested positive for COVID-19. The study reported
that one in seven participants reported memory issues
after COVID-19 infection. However, data on the neu-
ropsychiatric consequences of the COVID-19 pandemic
on non-diagnosed individuals are scanty. A previous
report from the PAMPA cohort showed that 3 months
after the COVID-19 pandemic was declared, one in three
participants reported a decline in memory functioning
compared to the pre-pandemic period*. In the present
study, we showed that roughly three in five adults re-
siding in Southern Brazil noticed a decline in memory
functioning since the start of the COVID-19 pandemic.

The incidence of memory complaints may increase
in part because of the increased frequency of elevated
depressive symptoms'?. However, data from the present
study rejected such a hypothesis, as depression was not
associated with incident memory complaints in the final
model. We identified female sex, young age, reduced
monthly income, lack of access to prescribed medications,
and physical inactivity as factors associated with memory
complaints. Besides the low number of participants aged
60 years or older, we hypothesized that young adults were
more likely to suffer undesirable consequences of social
distancing measures, including job losses, which led to
reduced income. Similarly, the psychological burden of
the pandemic and its impact on work-family activities
that conflict with healthy behaviors were greater in
women, especially at the early stages of the pandemic™*.
In addition, a lack of prescribed medications may lead
to unstable cardiovascular and metabolic conditions,
eventually, affecting brain functions. Therefore, we hy-
pothesized that the burden of the COVID-19 pandemic
on the abovementioned groups may have led to neuro-
psychological disturbances independently of preexisting
chronic conditions and COVID-19 infection.

Our study also identified a protective association be-
tween physical activity and the risk of incident memory
complaints. Previous studies have confirmed the protec-
tive benefits of physical activity on the risk of cognitive



impairment and dementia®?. Although beyond the scope
of the present study, exercise-induced neurogenic mecha-
nisms including the release of brain-derived neurotrophic
factors into the bloodstream are strongly associated with
improved memory functioning”?*. However, reports from
the early phases of the pandemic revealed a decrease in
physical activity practice?. Such a decline may be followed
by an insufficient increase in physical activity®*?’. Hence,
surveillance of physical activity is required to examine its
association with the incidence of long-term consequences
of the COVID-19 pandemic, including memory complaints.

The present study provides novel information on
the neuropsychological consequences of the COVID-19
pandemic in the adult population of Southern Brazil.
Nevertheless, some limitations must be acknowledged.
First, we were not able to objectively assess cognitive
function in the cohort as face-to-face interviews were
not allowed by the local ethics board in response to
the COVID-19 pandemic. Second, the memory from
the pre-pandemic period was assessed retrospectively.
Although recall bias cannot be ruled out, the COVID-19
pandemic is such an unprecedented event that it im-
pacted everyone, so, there is no clear reason why some
people would remember differently than others regard-
ing factors such as behavioral habits or health issues.
Third, our sample is overrepresented by respondents
with one or more academic degrees. This sampling
bias was expected since data collection was online, and
poorer/less educated individuals have less access to the
Internet compared to richer/more educated people in
Brazil. However, COVID-19 is likely to have had a larger
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impact on the lower economic groups of the population;
thus, the incidence of memory complaints is likely un-
derestimated. Lastly, it is important to highlight the
absence of information with an informant (cognitive
and functionality) and data about ancillary tests/neu-
roimage in this population.

This study showed that memory complaints affected
three in five adults in Southern Brazil 15 months follow-
ing the beginning of the COVID-19 pandemic. Besides
future epidemiological studies, strategies to mitigate
the impact of the COVID-19 pandemic on cognitive
functioning in these identified groups are required.

ACKNOWLEDGMENTS

This study was financed in part by the Coordenagio de
Aperfeicoamento de Pessoal de Nivel Superior — Brasil
(CAPES) - Finance Code 001.

AUTHORS’ CONTRIBUTIONS

NF: conceptualization, data curation, methodology,
writing - original draft, writing — review & editing. ELC:
conceptualization, methodology, writing - review &
editing. JSL: conceptualization, methodology, writing
- review & editing. FMD: writing - review & editing.
JC: writing - review & editing. CNS: writing - review &
editing. MCS: conceptualization, methodology, writing
- review & editing. FFR: conceptualization, methodolo-
gy, writing — review & editing. AJR: conceptualization,
methodology, writing — review & editing.

REFERENCES

1. United Nations. Paolicy brief: COVID-19 and the need for action on mental
health [Internet]. 2020 [cited on Jul 01, 2022]. Available from: https://
unsdg.un.org/resources/policy-brief-covid-19-and-need-action-mental-
-health

2. Taquet M, Geddes JR, Husain M, Luciano S, Harrison PJ. 6-month neu-
rological and psychiatric outcomes in 236 379 survivors of COVID-19: a
retrospective cohort study using electronic health records. Lancet Psychia-
try 2021;8(5):416-27. https://doi.org/10.1016/S2215-0366(21)00084-5

3. Chen C, Haupert SR, Zimmermann L, Shi X, Fritsche LG, Mukherjee B.
Global prevalence of post-coronavirus disease 2019 (COVID-19) condi-
tion or long COVID: a meta-analysis and systematic review. J Infect Dis
2022;226(9):1593-607. https://doi.org/10.1093/infdis/jiac136

4. Feter N, Caputo EL, Smith EC, Doring IR, Cassuriaga J, Leite JS, et al. As-
sociation between physical activity and subjective memory decline trigge-
red by the COVID-19 pandemic: findings from the PAMPA cohort. Prev
Med. 2021;145:106415. https://doi.org/10.1016/j.ypmed.2020.106415

5. WangL, van Belle G, Crane PK, Kukull WA, Bowen JD, McCormick WC,
et al. Subjective memory deterioration and future dementia in people
aged 65 and older. J Am Geriatr Soc. 2004;52(12):2045-51. https://doi.
org/10.1111/.15632-5415.2004.52568.x

6.  Geerlings MI, Jonker C, Bouter LM, Adér HJ, Schmand B. Association
between memory complaints and incident Alzheimer’s disease in elderly
people with normal baseline cognition. Am J Psychiatry. 1999;156(4):531-
7. https://doi.org/10.1176/ajp.156.4.531

7. Mitchell AJ, Beaumont H, Ferguson D, Yadegarfar M, Stubbs B.
Risk of dementia and mild cognitive impairment in older people with

subjective memory complaints: meta-analysis. Acta Psychiatr Scand.
2014;130(6):439-51. https://doi.org/10.1111/acps.12336

8.  Stewart R, Dufouil C, Godin O, Ritchie K, Maillard P, Delcroix N, et al.
Neuroimaging correlates of subjective memory deficits in a community
population. Neurology. 2008;70(18):1601-7. https://doi.org/10.1212/01.
wnl.0000310982.99438.54

9. Amariglio RE, Townsend MK, Grodstein F, Sperling RA, Rentz DM. Spe-
cific subjective memory complaints in older persons may indicate poor
cognitive function. J Am Geriatr Soc. 2011;59(9):1612-7. https://doi.
org/10.1111/1.15632-5415.2011.03543.x

10. Bolla Kl, Lindgren KN, Bonaccorsy C, Bleecker ML. Memory complaints
in older adults: Fact or fiction? Arch Neurol. 1991;48(1):61-4. https://doi.
org/10.1001/archneur.1991.00530130069022

11.  Feter N, Caputo EL, Doring IR, Leite JS, Cassuriaga J, Reichert FF, et al.
Longitudinal study about low back pain, mental health, and access to
healthcare system during COVID-19 pandemic: protocol of an ambis-
pective cohort. medRxiv. 2020.07.22.20160309. https://doi.org/10.110
1/2020.07.22.20160309.

12. Nunn S, Cox K, Trinder J. ELSA Wave 2-Derived Variables, Version 1 User
Guide. London: Natl Cent Soc Res London; 2002.

13.  Vancampfort D, Stubbs B, Lara E, Vandenbulcke M, Swinnen N, Koyanagi
A. Mild cognitive impairment and physical activity in the general popula-
tion: findings from six low- and middle-income countries. Exp Gerontol.
2017;100:100-5. https://doi.org/10.1016/j.exger.2017.10.028

14. Enes CC, Nucci LB. A telephone surveillance system for noncommuni-
cable diseases in Brazil. Public Health Rep. 2019;134(4):324-7. https://
doi.org/10.1177/0033354919848741

Feter N, et al. Subjective memory decline during the COVID-19 pandemic. 9


https://unsdg.un.org/resources/policy-brief-covid-19-and-need-action-mental-health
https://unsdg.un.org/resources/policy-brief-covid-19-and-need-action-mental-health
https://unsdg.un.org/resources/policy-brief-covid-19-and-need-action-mental-health
https://doi.org/10.1016/S2215-0366(21)00084-5
https://doi.org/10.1093/infdis/jiac136
https://doi.org/10.1016/j.ypmed.2020.106415
https://doi.org/10.1111/j.1532-5415.2004.52568.x
https://doi.org/10.1111/j.1532-5415.2004.52568.x
https://doi.org/10.1176/ajp.156.4.531
https://doi.org/10.1111/acps.12336
https://doi.org/10.1212/01.wnl.0000310982.99438.54
https://doi.org/10.1212/01.wnl.0000310982.99438.54
https://doi.org/10.1111/j.1532-5415.2011.03543.x
https://doi.org/10.1111/j.1532-5415.2011.03543.x
https://doi.org/10.1001/archneur.1991.00530130069022
https://doi.org/10.1001/archneur.1991.00530130069022
https://doi.org/10.1101/2020.07.22.20160309
https://doi.org/10.1101/2020.07.22.20160309
https://doi.org/10.1016/j.exger.2017.10.028
https://doi.org/10.1177/0033354919848741
https://doi.org/10.1177/0033354919848741

20.

21,

10

Dement Neuropsychol 2023;17:e20220072

Milton K, Bull FC, Bauman A. Reliability and validity testing of a single-item
physical activity measure. Br J Sports Med. 2011;45(3):203-8. https://
doi.org/10.1136/bjsm.2009.068395

Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G,
et al. World Health Organization 2020 guidelines on physical activity and
sedentary behaviour. Br J Sports Med. 2020;54(24):1451-62.

The Lancet Psychiatry. COVID-19 and mental health. Lancet Psychiatry.
2021;8(2):87. https://doi.org/10.1016/S2215-0366(21)00005-5
Fancourt D, Steptoe A, Bu F. Trajectories of anxiety and depressive symp-
toms during enforced isolation due to COVID-19 in England: a longitudinal
observational study. Lancet Psychiatry. 2021;8(2):141-9. https://doi.
org/10.1016/S2215-0366(20)30482-X

Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re’em Y, et al. Cha-
racterizing long COVID in an international cohort: 7 months of symptoms
and their impact. EClinicalMedicine. 2021;38:101019. https://doi.
org/10.1016/j.eclinm.2021.101019

Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A, Rasoulpoor S, Mohamma-
di M, et al. Prevalence of stress, anxiety, depression among the general popu-
lation during the COVID-19 pandemic: a systematic review and meta-analysis.
Global Health. 2020;16(1):57. https://doi.org/10.1186/512992-020-00589-w
Blondell SJ, Hammersley-Mather R, Veerman JL. Does physical activity
prevent cognitive decline and dementia?: A systematic review and meta-
-analysis of longitudinal studies. BMC Public Health. 2014;14:510. https://
doi.org/10.1186/1471-2458-14-510

Subjective memory decline during the COVID-19 pandemic.

Feter N, et al.

22,

23.

24,

25.

26.

27.

Iso-Markku P, Kujala UM, Knittle K, Polet J, Vuoksimaa E, Waller K. Phy-
sical activity as a protective factor for dementia and Alzheimer’s disease:
systematic review, meta-analysis and quality assessment of cohort and
case-control studies. Br J Sports Med. 2022;56(12):701-9. https://doi.
org/10.1136/bjsports-2021-104981

Pedersen BK. Physical activity and muscle-brain crosstalk. Nat Rev
Endocrinol. 2019;15(7):383-92. https://doi.org/10.1038/s41574-
019-0174-x

Chow LS, Gerszten RE, Taylor JM, Pedersen BK, van Praag H, Trappe
S, et al. Exerkines in health, resilience and disease. Nat Rev Endocrinol.
2022;18(5):273-89. https://doi.org/10.1038/s41574-022-00641-2
Wunsch K, Kienberger K, Niessner C. Changes in physical activity patterns
due to the COVID-19 pandemic: a systematic review and meta-analysis.
Int J Environ Res Public Health. 2022;19(4):2250. https://doi.org/10.3390/
ijlerph19042250

Caputo EL, Feter N, Leite JS, Doring IR, Cassuriaga J, Delpino
FM, et al. Physical activity trajectory in the first 10 months of the
COVID-19 pandemic in Southern Brazil: a follow-up study. BMC
Sports Sci Med Rehabil. 2022;14(1):58. https://doi.org/10.1186/
$13102-022-00450-0

Wijngaards |, Cruz BDP, Gebel K, Ding D. Exercise frequency during
the COVID-19 pandemic: a longitudinal probability survey of the US
population. Prev Med Rep. 2022;25:101680. https://doi.org/10.1016/].
pmedr.2021.101680


https://doi.org/10.1136/bjsm.2009.068395
https://doi.org/10.1136/bjsm.2009.068395
https://doi.org/10.1016/S2215-0366(21)00005-5
https://doi.org/10.1016/S2215-0366(20)30482-X
https://doi.org/10.1016/S2215-0366(20)30482-X
https://doi.org/10.1016/j.eclinm.2021.101019
https://doi.org/10.1016/j.eclinm.2021.101019
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/1471-2458-14-510
https://doi.org/10.1186/1471-2458-14-510
https://doi.org/10.1136/bjsports-2021-104981
https://doi.org/10.1136/bjsports-2021-104981
https://doi.org/10.1038/s41574-019-0174-x
https://doi.org/10.1038/s41574-019-0174-x
https://doi.org/10.1038/s41574-022-00641-2
https://doi.org/10.3390/ijerph19042250
https://doi.org/10.3390/ijerph19042250
https://doi.org/10.1186/s13102-022-00450-0
https://doi.org/10.1186/s13102-022-00450-0
https://doi.org/10.1016/j.pmedr.2021.101680
https://doi.org/10.1016/j.pmedr.2021.101680

