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ARTICLE INFO ABSTRACT

Keywords: Introduction: We aimed to investigate the association of frailty with persistent and incident common mental
COVID-19 disorders (CMD) in older adults during the pandemic.

Frailty Methods: We included 706 older adults who participated in the onsite wave of the ELSA-Brasil study (2017-2019)

Mental disorders

Older adults and the online COVID-19 assessment (May-July 2020). CMD were assessed in both waves by the Clinical

Interview Schedule-Revised. Frailty was defined according to the physical phenotype and Frailty Index in the
2017-2019 wave. Logistic regression was used to investigate the association of frailty with persistent and
incident CMD, adjusted for sociodemographics.

Results: Frailty according to both definitions were associated with persistent CMD (Frailty Index: OR = 8.61, 95 %
CI = 4.08-18.18; physical phenotype: OR = OR = 23.67, 95 % CI = 7.08-79.15), and incident CMD (Frailty
Index: OR = 2.79, 95 % CI = 1.15-6.78; physical phenotype OR = 4.37, 95 % CI = 1.31-14.58). The exclusion of
exhaustion (that overlaps with psychiatric symptoms) from the frailty constructs did not change the association
between frailty and persistent CMD, although the associations with indent CMD were no longer significant.
Limitations: Fluctuations in CMD status were not captured between both assessments.

Conclusion: Frailty status before the COVID-19 outbreak was associated with higher odds of persistent and
incident CMD in older adults during the pandemic first wave. Identifying individuals at higher risk of mental
burden can help prioritize resources allocation and management.

1. Introduction Disorders Collaborators, 2021). Mental disorders are more common in
people with physical illnesses (Rosenblat et al., 2020), and their treat-

Common mental disorders (CMD), such as anxiety and depression, ment is further complicated by the adverse effects, pharmacological
are leading causes of the global burden of diseases, and their prevalence interactions, and contraindications of antidepressant drugs (Carvalho
increased during the pandemic in some populations (COVID-19 Mental et al., 2016). In addition, mental disorders are also associated with risk

Abbreviations: CMD, common mental disorders.
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factors for medical illnesses, such as poor cardiovascular health (Szlejf
et al., 2019a), and sarcopenia (Szlejf et al., 2019b).

Frailty is a major geriatric syndrome characterized by an increased
vulnerability to stressors, in which minor insults can result in dispro-
portionate changes in health. It develops as a consequence of the
accumulation of molecular and cellular damage throughout life and it is
associated with adverse outcomes in older adults (Clegg et al., 2013).
Despite numerous definitions of the condition, two main frailty models
prevail. The physical phenotype is based on the presence of at least three
of the following criteria: unintentional weight loss, exhaustion, low
energy expenditure, slowness, and weakness (Morley et al., 2013). The
other model is based on the accumulation of age-related health deficits,
such as symptoms, signs, diseases, and disabilities, that compose a frailty
index, which is associated with higher mortality (Clegg et al., 2013).

The relationship between frailty and psychiatric comorbidities, such
as depression, has been extensively investigated. Frail individuals have
higher odds of prevalent and incident depression (Soysal et al., 2017)
and depressed individuals have higher odds of prevalent and incident
frailty (Soysal et al., 2017; Vaughan et al., 2015). Despite common
symptomatology and sociodemographic predictors, studies have
demonstrated that frailty and depression are distinct, but highly corre-
lated constructs in middle-aged and older adults (Mezuk et al., 2013;
Lohman et al., 2014, 2016). However, the relationship between frailty
and other mental disorders, beyond depression, have been little
explored. Cross-sectional studies have demonstrated associations of
anxiety symptoms with pre-frail status and frailty in different pop-
ulations of older adults (Ni Mhaolain et al., 2012; Mlynarska et al., 2018;
Zhao et al., 2020).

The stressful environment generated by the COVID-19 pandemic has
perpetuated and produced mental distress globally. Frail individuals
may be at higher risk of CMD, which could potentiate adverse outcomes.
Therefore, the aim of our study was to investigate the association of
frailty status before the pandemic with prevalent and incident CMD in
older adults living in Sao Paulo during the period that Brazil became the
global epicenter of the pandemic.

2. Methods
2.1. Study design and participants

The ELSA-Brasil study is a prospective longitudinal cohort of active
and retired civil servants from academic institutions located in six
different Brazilian states (Sao Paulo, Rio de Janeiro, Minas Gerais,
Espirito Santo, Bahia, and Rio Grande do Sul). The study aims to
investigate the development and progression of clinical and subclinical
chronic diseases in a population from a low-middle income country. The
baseline assessment was conducted in 2008-2010 and included 15,105
participants aged between 35 and 74 years, followed by two posterior
waves performed in 2012-2014 and 2017-2019 (Aquino et al., 2012;
Schmidt et al., 2015). In all waves, information on sociodemographic
factors, clinical conditions, and lifestyle were obtained from question-
naires; anthropometric measurements were performed; and laboratory
tests were collected after an overnight fast. In the third wave, a battery
of physical performance tests was applied, including handgrip strength
(measured twice in the dominant hand with a Jamar hydraulic handheld
dynamometer), gait speed (measurement of the time to walk 4 m in
usual pace with the use of assistive devices when needed), and repeated
chair stand test (measurement of the time to complete 5 repeated chair
stands without using the arm).

In 2020, online assessments related to the COVID-19 pandemic were
conducted with 2175 participants from the Sao Paulo center in three
waves (between 18 May and 18 July; 20 July and 30 September; and 1
October and 22 December) to investigate psychiatric disorders and
symptoms (Brunoni et al., 2021). The first, second, and third waves of
the COVID-19 assessment corresponded, respectively, to the periods in
which the most severe lockdown measures were implemented in the city
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of Sao Paulo, the exponential increase in cases and deaths in Brazil and
paradoxically some flexibility in quarantine measures, and the moder-
ated decline in the rate of daily deaths and cases and quarantine relax-
ation measures.

The present study included 706 participants aged 60 years and older
who undertook the psychiatric examination both, in the onsite study
wave (2017-2019) and in the first COVID-19 online wave and had
complete information on frailty and covariates (Fig. 1). The study was
approved by the local ethics review board and participants provided
informed consent.

2.2. Common mental disorders assessment

The validated Brazilian version of the Clinical Interview Schedule-
Revised (CIS-R) was used to assess non-psychotic psychiatric
morbidity (Lewis et al., 1992; Nunes et al., 2011). It is a structured
interview that can be applied by trained lay interviewers that includes
the assessment of 14 symptoms of CMD and 13 psychiatric disorders
based on the International Classification of Diseases, 10th edition. The
CIS-R sections are somatic complaints, fatigue, concentration and
forgetfulness, sleep disturbance, irritability, worry about physical
health, depression, depressive ideas, worry, anxiety, phobias, panic at-
tacks, compulsions, and obsessions. Each section is scored from 0 to 4,
except depressive ideas, which is scored from 0 to 5. The total score
ranges from 0 to 57. A score > 12 defines CMD (Lewis et al., 1992).

In the third on-site wave of the ELSA-Brasil study (2017-2019), the
CIS-R was administered in person by trained interviewers. In the first
wave of the online COVID-19 assessment (2020), due to quarantine
measures, we used an electronic self-report version of the CIS-R, which
has been validated (Lewis, 1994), and presented similar performance
than the standard version (Head et al., 2013). We defined persistent
CMD for participants who had a CIS-R score > 12 in the onsite assess-
ment (2017-2019) and in the first online COVID-19 assessment (2020),
and incident CMD for participants who had a CIS-R score < 12 in the
onsite assessment (2017-2019) and > 12 in the first online COVID-19
assessment (2020).

2.3. Frailty assessment

Frailty was defined according to two different criteria: the cumula-
tive deficit and the physical phenotype criteria (Clegg et al., 2013). The
Frailty Index is based on the grounds that the likelihood of being frail is
positively associated with the individual's accumulated deficits
throughout life. The index counts deficits in health (symptoms, signs,
disabilities, and diseases) and is expressed as the ratio of deficits present
to the total number of deficits being considered, ranging from 0 to 1. Not
every Frailty Index considers the same deficits. To build an index, it is
recommended the inclusion of 30 to 40 deficits (Rockwood and Mit-
nitski, 2007; Searle et al., 2008). We included 36 health deficits
measured in the first and third onsite study waves in the Frailty Index,
which was calculated for all participants with complete data on at least
30 health deficits. The detailed description of each variable included can
be seen in the Supplementary Material (Table S1). The index was
calculated as the sum of the total score of deficits divided by the number
of variables with complete information for each participant. As proposed
by previous studies, we defined frailty as a Frailty Index >0.25 (Rock-
wood and Mitnitski, 2007).

The frailty phenotype is based on the presence of three of the
following factors: unintentional weight loss, self-reported exhaustion,
low energy expenditure, slow gait speed, and weak grip strength. The
presence of one or two factors characterizes a pre-frail state (Fried et al.,
2001). We adapted the criteria definitions adopted in the Cardiovascular
Health Study (Fried et al., 2001) as described in the Supplementary
Table S2.
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2175 participants in the
COVID-19 assessment waves

1091 participants

988 participants

v

706 participants
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1084 participants younger than
60 years

103 participants with incomplete
data on persistent or incident
common mental disorder

282 participants with incomplete
data on frailty assessments and
covariates

Fig. 1. Flowchart of study sample.

2.4. Sociodemographic characteristics

Sociodemographic characteristics assessed were age at the third
onsite wave (between 2017 and 2019), sex, education (college or more
vs. high school or lower), self-reported race (black, brown, white, and
other in accordance with the Brazilian Institute of Geography and Sta-
tistics recommendation).

2.5. Statistical analysis

Variables were presented as follows: continuous variables with
normal distribution as mean and standard deviation, skewed continuous
variables as median and interquartile range, and categorical variables as
absolute and relative frequencies. Characteristics of participants ac-
cording to frailty status defined according to the Frailty Index were
compared using Student's t-test, Wilcoxon rank-sum test, chi-square test,
and Fisher's exact-test for continuous variables with normal distribution,
skewed continuous variables, categorical variables, and categorical
variables with small expected values, respectively. Characteristics be-
tween robust, pre-frail, and frail participants according to the physical
frailty phenotype were compared using one-way ANOVAs, Kruskal-
Wallis tests, chi-square tests and Fisher's exact tests for continuous
variables with normal distribution, skewed continuous variables, cate-
gorical variables, and categorical variables with small expected values,
respectively.

Logistic regression models were used to investigate the association of
frailty according to the Frailty Index and physical frailty phenotype with
persistent and incident CMD. Robust status was considered reference for
frailty according to the Frailty Index and for pre-frailty and frailty status
according to the physical frailty phenotype. To investigate the associa-
tions of frailty with persistent CMD, we excluded individuals with
incident CMD from the reference group. Meanwhile, to investigate the
associations of frailty with incident CMD, we excluded from the refer-
ence group participants with CMD (CIS-R score > 12) in the onsite
assessment (2017-2019). Models were adjusted for age, sex, race, and
education. Additionally, we investigated the association of the contin-
uous Frailty Index with persistent and incident CMD. Because exhaus-
tion is a symptom that frequently overlaps between frailty and
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depression, we conducted sensitivity analyses excluding exhaustion
from the Frailty Index and the physical frailty phenotype. Finally, we
tested whether age, sex and education were effect modifiers on the as-
sociation of frailty status defined according to both criteria with
persistent and incident CMD. We considered an interaction term p-value
<0.10 to stratify these analyses. All statistical tests were two-tailed, and
alfa was considered 0.05.

3. Results

The mean age of participants was 69.2 + 5.4 years, and 54.7 % were
female. A total of 42 participants (6.0 %) had persistent and 48 (6.8 %)
had incident CMD. The Frailty Index ranged from O to 0.57, the mean
value was 0.16 + 0.08, and 75 participants (10.6 %) were classified as
frail. According to the physical frailty phenotype, the status of partici-
pants was the following: 302 robust (42.8 %), 373 pre-frail (52.8 %), and
31 frail (4.4 %). The characteristics of participants according to frailty
status defined by each frailty definition can be seen in Table 1. The
frequency of persistent CMD was higher among frail participants ac-
cording to both definitions. However, the frequency of incident CMD did
not differ according to frailty status in univariate analysis.

The associations of frailty status with persistent and incident CMD
are shown in Table 2. After adjustment, frail participants according to
both definitions had higher odds of persistent CMD when compared with
robust individuals (Frailty Index: OR = 8.61, 95 % CI = 4.08-18.18, p <
0.001; physical phenotype: OR = 23.67, 95 % CI = 7.08-79.15, p <
0.001). The odds of persistent CMD were also higher among the pre-frail
according to the physical phenotype (OR = 3.54, 95 % CI = 1.50-8.38, p
= 0.004). Also, regardless of the definition, frailty was associated with
incident CMD in the adjusted models (Frailty Index: OR = 2.79, 95 % CI
= 1.15-6.78, p = 0.023; physical phenotype: OR = 4.37, 95 % CI =
1.31-14.58, p = 0.017). However, the association of pre-frailty with
incident CMD was not significant.

When we investigated the association of the Frailty Index as a
continuous variable with the outcomes, we found that each 0.01 incre-
ment in the Frailty Index was associated with 12 % higher odds of
persistent CMD (OR =1.12,95 % CI = 1.08-1.17, p < 0.001) and with 4
% higher odds of incident CMD (OR = 1.04, 95 % CI = 1.00-1.08, p =
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Table 1
Characteristics of participants according to frailty status (n = 706).
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Frailty index

Physical frailty phenotype

Characteristic Robust Frail

Robust Pre-frail

p Frail p
(n =631) (n=75) (n =302) (n=373) (n =31)

Age (years), mean + SD 66.6 + 5.4 68.4 £ 6.1 0.009" 66.5 + 5.4 66.9 + 5.5 68.1 +£5.8 0.758°
Female, n (%) 342 (54.2) 44 (58.7) 0.463" 166 (55.0) 204 (54.7) 16 (51.6) 0.938"
Self-reported race, n (%) 0.925°¢ 0.684°

Black 38 (6.0) 5(6.7) 15 (5.0) 24 (6.49) 4 (12.9)

Brown 67 (10.6) 8(10.7) 32 (10.6) 41 (11.0) 2(6.4)

White 476 (75.5) 55 (73.3) 231 (76.5) 278 (74.5) 22 (71.0)
Other 50 (7.9) 7 (9.3) 24 (7.9) 30 (8.1) 309.7)
College education, n (%) 462 (73.2) 46 (61.3) 0.030" 240 (79.5) 251 (67.3) 17 (54.8) <0.001"
Persistent common mental disorder, n (%) 26 (4.1) 16 (21.3) <0.001" 7 (2.3) 27 (7.2) 8(25.8) <0.001°
Incident common mental disorder, n (%)" 40 (6.3) 8(10.7) 0.151°¢ 19 (6.3) 24 (6.4) 5(16.1) 0.108°
Handgrip strength (kg), median (IQR) 26.5 (20.5-34) 20.5 (17-28) <0.001¢ 30 (24-38) 22 (19-31) 18 (16.5-21) <0.001"
Muscle weakness, n (%)’ 123 (19.5) 29 (38.7) <0.001" 0 130 (34.9) 22 (71.0) <0.001"
Gait speed (m/s), median (IQR) 1.0 (0.9-1.2) 1.2 (1.0-1.49) <0.001¢ 1.0 (0.9-1.1) 1.1 (0.9-1.2) 1.3 (1.1-1.6) <0.001°
Slow gait speed (< 0.8 m/s), n (%) 29 (4.7) 3(4.5) 1.000° 17 (5.6) 14 (3.8) 14.2) 0.496°
Repeated chair stands (s), median (IQR) 9.9 (8.5-11.5) 12.0 (10.1-13.8) <0.001¢ 9.4 (8.2-11.1) 10.4 (9.0-12.0) 12.5 (9.7-14.1) <0.001"
Repeated chair stands performance, n (%) <0.001¢ <0.001°

Intermediate (between 12 and 15 s) 87 (14.1) 23 (35.9) 29 (9.7) 72 (20.1) 9 (40.9)

Slow (> 15's) 28 (4.6) 9 (14.1) 12 (4.0) 21 (5.9) 4(18.2)
Unintentional weight loss, n (%) 31 (4.9 14 (18.7) <0.001" 0 31(8.3) 14 (45.2) <0.001°
Exhaustion, n (%) 27 (4.3) 28 (33.3) <0.001" 0 39 (10.5) 16 (51.6) <0.001c
Low energy expenditure, n (%) 219 (35.2) 47 (56.0) <0.001" 139 (24.7) 98 (87.5) 27 (93.6) <0.001"

IQR: interquartile range; SD: standard deviation.
# Student's t test.
b Chi-square test.
¢ Fisher's exact-test.
4 Wilcoxon ranksum test.
¢ Oneway ANOVA.
f Kruskal-Wallis test.

8 Defined as CIS-R score > 12 at the ELSA-Brasil study third onsite wave and at the first COVID-19 assessment.
b Defined as CIS-R score < 12 at the ELSA-Brasil study third onsite wave and > 12 at the first COVID-19 assessment.
! Muscle weakness defined as the lowest handgrip strength quintile according to sex and body mass index quartile.

Table 2
Association of frailty status defined according to the Frailty Index and the
physical frailty phenotype with persistent and incident common mental
disorder.

Table 3

Association of frailty status according to the Frailty Index and the physical frailty
phenotype excluding exhaustion from the definitions with persistent and inci-
dent common mental disorder.

Incident common mental
disorder” (n = 597)

Persistent common mental
disorder” (n = 658)

Incident common mental
disorder® (n = 597)

Persistent common mental
disorder” (n = 658)

Frailty Index  OR (95 % CI) p OR (95 % CI) p
Frailty”

Crude 6.82 (3.44-13.53) <0.001 2.77 (1.21-6.34) 0.016
Adjustedd 8.61 (4.08-18.18) <0.001 2.79 (1.15-6.78) 0.023
Physical frailty phenotype

Pre-frailty” OR (95 % CI) p OR (95 % CI) p
Crude 3.31 (1.42-7.71) 0.006 1.19 (0.64-2.22) 0.586
Adjusted‘] 3.54 (1.50-8.38) 0.004 1.06 (0.55-2.02) 0.872
Frailty” OR (95 % CI) P OR (95 % CI) P
Crude 17.52 (5.71-53.75) <0.001 5.26 (1.70-16.32)  0.004
Adjusted‘] 23.67 (7.08-79.15) <0.001 4.37 (1.31-14.58)  0.017

Frailty Index  OR (95 % CI) p OR (95 % CI) p
Frailty”

Crude 3.71 (1.80-7.62) 0.001 2.19 (0.97-4.95) 0.060
Adjustedd 4.52 (2.10-9.70) <0.001 2.23 (0.94-5.27) 0.068
Physical frailty phenotype

Pre-frailty” OR (95 % CI) p OR (95 % CD) p
Crude 1.58 (0.78-3.17) 0.202 1.29 (0.71-2.36) 0.405
Adjusted" 1.68 (0.82-3.44) 0.155 1.15 (0.62-2.15) 0.664
Frailty” OR (95 % CI) P OR (95 % CI) P
Crude 10.08 (3.30-30.77) <0.001 1.47 (0.18-12.16) 0.723
Adjusted" 13.55 (4.06-45.25) <0.001 1.10 (0.13-9.65) 0.932

@ Reference: robust participants.

b Reference: participants with CIS-R score < 12 in the COVID-19 assessment
(2020).

¢ Reference: participants with CIS-R score < 12 in the onsite assessment
(2017-2019).

4 Model adjusted for age, sex, education, and self-reported race.

0.036) after adjustment for sociodemographic factors. Additionally, the
exclusion of exhaustion from the frailty constructs did not change the
association between frailty and persistent CMD. However, after this
exclusion, the associations of pre-frailty with persistent CMD and of
frailty according to either definition with incident CMD were no longer
significant (Table 3). Finally, age, sex, and education were not effect
modifiers on the associations of frailty with persistent or incident CMD,
regardless of the frailty definition (see Supplementary Table S3 for the
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@ Reference: robust participants.

b Reference: participants with CIS-R score < 12 in the COVID-19 assessment
(2020).

¢ Reference: participants with CIS-R score < 12 in the onsite assessment
(2017-2019).

4 Model adjusted for age, sex, education, and self-reported race.

interaction term p-values).

4. Discussion

This study demonstrated that older adults who were frail before the
pandemic had higher odds of presenting persistent and incident CMD in
the first pandemic wave. This association was significant for both frailty
definitions adopted (the Frailty Index or the physical phenotype).
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Additionally, pre-frailty, an intermediate status defined according to the
physical phenotype, was associated with persistent CMD. Finally, the
exclusion of exhaustion of both frail definitions did not change the as-
sociations of frailty with persistent CMD, which occurred for incident
CMD.

The pandemic global toll is undebatable. Individual immediate and
long-term adverse outcomes from the disease itself, added to multiple
societal impacts related to the burden on healthcare systems, social re-
striction measures, extreme changes in day-to-day life, loss of loved
ones, and economic disruptions, compose a boiling cauldron of
emotional distress. The mental health impact in the general population,
reflected by higher frequencies of psychiatric symptoms and morbidity,
have been demonstrated in multiple countries (COVID-19 Mental Dis-
orders Collaborators, 2021; Cénat et al., 2021), including in Brazil
(Goularte et al., 2021). Although younger age groups have been more
affected (COVID-19 Mental Disorders Collaborators, 2021), studies
conducted with older adults have also shown high prevalence of anxiety
and depression (Septilveda-Loyola et al., 2020). From the perspective of
frailty, the existing evidence focuses on the higher risk of mortality and
adverse outcomes of frail older adults with COVID-19 (Dumitrascu et al.,
2021; Aliberti et al., 2021), while little is known about the impact of the
life-changing pandemic environment on frail older adults. Consequences
of the social restriction measures in the older population, such as
diminished physical activity, reduced mobility, and loneliness (Septil-
veda-Loyola et al., 2020; Leppa et al., 2021; Perracini et al., 2021) could
predispose frail older adults to adverse health outcomes. Frail older
adults who experienced restricted life-space mobility had higher odds of
impact in quality of life than robust individuals (Saraiva et al., 2021).

In our study, frailty was associated with persistent and incident CMD
during the pandemic. Findings from previous studies conducted before
the pandemic were similar to ours. Cross-sectional studies have
demonstrated associations between frailty and depression (Ni Mhaoldin
et al., 2012; Zhao et al., 2020; Andrew and Rockwood, 2007; Chang
et al., 2010; Uchmanowicz et al., 2020), whereas fewer studies have also
evidenced its association with anxiety symptoms (Ni Mhaoldin et al.,
2012; Mlynarska et al., 2018; Zhao et al., 2020). Moreover, results from
longitudinal studies showed that frail older adults are more likely than
robust individuals to have new depressive symptoms after different
follow-up periods (Feng et al., 2014; Makizako et al., 2015). However, a
study conducted during the pandemic did not reflect our findings. In a
cohort of community-dwelling older adults, frailty was not associated
with an increase in depressive and anxiety symptoms just after the first
wave of the COVID-19 pandemic compared to previous years (van den
Besselaar et al., 2021). These contrasting results might be explained by
the different scales used for psychiatric assessments.

Our study has several strengths. We were able to consistently explore
CMD before and during the pandemic using the CIS-R, a validated and
reliable tool to assess psychiatric symptoms and disorders. Additionally,
we assessed frailty by the two mainly used definitions that are based on
different constructs, and our results were consistent independently of
the approach used. Moreover, it is interesting to report that previous
studies conducted with the ELSA-Brasil cohort that included younger
adults in the analysis showed that CMD trajectories and rates were
almost stable between pre-pandemic and pandemic assessments (Bru-
noni et al., 2021; Fatori et al., 2022). The fact that we were able to
demonstrate associations of frailty with incident CMD in the pandemic
highlights the need to systematically screen for frailty in older adults.
Finally, we were able to show the robustness of the associations between
frailty and persistent CMD after excluding exhaustion from the frailty
constructs, a condition that overlaps with psychiatric symptoms.

Nevertheless, limitations should also be mentioned. First, the
assessment of psychiatric symptoms was performed in a 1- to 3-year
interval, and it is possible that fluctuations in psychiatric morbidity
had occurred within this time frame. The CIS-R enquired about symp-
toms that have occurred in the 30 days preceding the interview, and if
present, symptoms were further assessed in detail over the past week. It
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is likely that individuals who may have had CMD symptoms within the
two measurement periods are misclassified as non-cases. Second, we
used an online version of the CIS-R, due to the quarantine measures,
equivalent to the one used in clinical interviews from on-site assess-
ments. Notwithstanding, the online version was self-applied, whereas
the onsite version was read by trained personnel. Still, previous studies
have already validated and compared an electronic, self-applied CIS-R
version with its standard format, showing that the electronic version
presents valid and reliable performance (Lewis, 1994; Lewis et al.,
1988). In fact, a validation study showed that the performance of both
versions was similar (Head et al., 2013). Third, although the CIS-R al-
lows the assessment of specific psychiatric diagnosis based on the ICD-
10, the number of specific diagnoses was too small to investigate the
associations of these diagnoses with frailty. Fourth, although we were
able to assess 36 health deficits to compose the frailty index, a few
variables were based on information collected in the ELSA-Brasil base-
line assessment, conducted in 2008-2010, and the lack of up-to-date
data may have led to some degree of health deficits misclassification
However, we believe that this issue has been attenuated by the large
number of variables composing the frailty index. Additionally, by add-
ing variables collected almost 9 years apart to build the frailty index, we
assumed that some factors remained unchanged between the baseline
and the third onsite assessment (2017-2019). Fifth, we did not have data
on individual information on social isolation and SARS-Cov-2 infection
in relation to the timeline of CMD evaluations. Finally, <50 % of the Sao
Paulo sample accepted to participate and were able to complete the
online COVID-19 assessment. Selection bias favoring older individuals
who were more cognitively and functionally apt may have occurred,
while frailer older individuals denied participation in the study or were
not able to properly answer the online questionnaire.

In conclusion, frailty status before the COVID-19 outbreak was
associated with higher odds of persistent and incident CMD in older
adults living in Sao Paulo during the first wave of the pandemic, when
the strictest social distancing measures were applied. The world
continuously faces viral dissemination in the form of consecutive waves
and their accompanying mental health toll on the general population.
The identification of individuals at higher risk of mental burden, such as
frail older adults, can help prioritize resources allocation and imple-
mentation of strategies to prevent adverse outcomes.
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