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ABSTRACT
This study aimed to verify the association of physical activity, behaviors, and health conditions with 
stress among a sample of older adults from Manaus, Brazil, during the COVID-19 outbreak. This 
is a cross-sectional analysis of 79 older adults (76% female; age: 68.24 ± 6.82 years) from Fundação 
Universidade Aberta da Terceira Idade (FUnATI). The perceived stress (PS) was assessed by the Per-
ceived Stress Scale, while a questionnaire via telephone call. The variables also included physical ac-
tivity, sleep quality, sociodemographic, and health condition variables. Linear Bayesian mixed-effects 
regression models were applied to verify the association between these correlates with PS. Older 
people who met the recommendations before the COVID-19 outbreak but did not meet the same 
recommendations during the COVID-19 outbreak have a higher PS score compared to those older 
people who did not meet the PA recommendations at either time. In contrast, those elderly people 
who met PA recommendations before and during the COVID-19 outbreak had a lower PS score 
compared to their peers who did not meet physical activity recommendations at either time. Those 
older people who did not meet the PA recommendations before the COVID-19 outbreak, but did 
meet the PA recommendations during the COVID-19 outbreak, did not have significant differences 
in the PS score compared to their peers who did not meet the PA recommendations in either mo-
ment. Sleep changes and high BMI were negatively associated with PS. The maintenance of physical 
activity during the pandemic was associated with lower levels of stress in older people. 
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RESUMO
Este estudo teve como objetivo verificar a associação de atividade física, comportamentos e condições de saúde 
associadas ao estresse em uma mostra de idosos de Manaus, Brasil, durante o surto COVID-19. Trata-se de 
uma análise transversal (n = 79 idosos; 76% mulheres; idade: 68,24 ± 6,82 anos) da Fundação Universi-
dade Aberta da Terceira Idade (FUnATI). O estresse percebido (EP) foi avaliado utilizando a Escala de 
Estresse Percebido, aplicado via ligação telefônica. O questionário   também incluiu atividade física, quali-
dade do sono, variáveis  sociodemográficas e de condição de saúde. Modelos de regressão linear Bayesiana de 
efeitos mistos foram aplicados para verificar a associação entre esses correlatos com EP. Idosos que atendiam 
às recomendações de AF antes do surto de COVID-19 mas não mantiveram a prática durante o surto apre-
sentaram  pontuação de EP mais alta em comparação com os  idosos que não atendiam às recomendações em 
nenhum dos momentos. Em contraste, os idosos que mantiveram os níveis de AF tiveram uma pontuação 
de EP mais baixa.  Idosos que não atenderam às recomendações de AF antes do surto de COVID-19, mas 
atenderam às recomendações de PA durante o surto de COVID-19 não tiveram diferenças significativas na 
pontuação de EP. Mudanças no sono e alto IMC foram associados negativamente com o EP. A manutenção 
da atividade física durante a pandemia foi associada a níveis mais baixos de estresse em pessoas mais velhas.

Palavras-chave: Idosos; Estresse psicológico; Exercício físico; Pandemias; Sono.

Introduction
More than one year has passed since the first cases of 
pneumonia caused by a new viral agent called severe 
acute respiratory coronavirus 2 (SARS-CoV-2) were 
reported in Wuhan, China1. The rapid increase in the 
number of contagions2 and the relentless international 

spread of the virus has led the World Health Organiza-
tion (WHO) to declare the so-called 2019 Coronavi-
rus Disease (COVID-19) a global pandemic on March 
20203. Consequently, government entities in different 
countries adopted abrupt and drastic population isola-
tion measures to prevent the increase in the number of 
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contagions. At this time, in Amazonas’s State, northern 
Brazil, the first state decree (nº 42061) came out on 
March 16, 2020 declaring an emergency and suspen-
sion of in person activities with the aim of preventing 
the transmission of the COVID-19. On March 27, 
2020, the first official bulletin of the Health Surveil-
lance Foundation (FVS) was released (80 confirmed 
cases in the state of Amazonas). Furthermore, until 
May 31, 2020 (two days before the beginning of the 
data collection of this study) Brazil confirmed through 
the Ministry of Health, 514.849 cases and 29.314 dea-
ths, which represented a lethality of 5.7%. In the same 
period, Amazonas had the second highest incidence 
rate among Brazilian states, with 979 cases per 100 
thousand inhabitants, 4 times higher than the national 
average, of 245 cases per 100 thousand inhabitants; in 
addition, it was the state with the highest mortality (49 
deaths/100 thousand inhabitants).

Previous researches focused on the COVID-19 
outbreak period has identified negative consequenc-
es of social isolation for mental health in the general 
population4. During this unprecedented outbreak, the 
entire population has been forced to suffer a physi-
cal risk and impaired emotional well-being, but older 
adults have undoubtedly been one of the most vulner-
able groups5. In addition, the social consequences of 
quarantine must also be considered. Social disconnec-
tion is especially important for this age group less used 
to digital technologies as it may limit social engage-
ment, interfere with daily routines, enhance inactivity, 
increase drug use, and decrease sensory stimulation5. 
All these circumstances together with social distancing 
might have an adverse impact on the mental health of 
the older adults’ population. Besides, the high stress in 
the elderly population can also be caused by a risk of 
developing serious diseases during the pandemic, and 
by the fear of death from COVID-196,7. 

Stress is a defensive reaction against threatening 
environmental conditions, which is associated with 
activation of the sympathetic nervous system and re-
sponses from other body systems8. Perceived stress (SP) 
is experienced as a negative feeling and is associated 
with adverse health consequences, including increased 
cardiovascular risks, hypertension, risk of metabolic 
syndrome, cancer, social adversity, and insomnia9. The 
Perceived Stress Scale has been used to measure phys-
iological stress and has been shown to be associated 
with high markers of biological aging, higher cortisol 
levels, suppressed immune function, greater suscepti-

bility to infectious diseases10. It was also observed that 
there is an increase in the perception of stress related to 
increasing age11. In addition, the elderly present highly 
prevalent sedentary behavior, changes in sleep quality, 
greater risk of vulnerability, presence of pain, and mul-
timorbidity11,12. In contrast, physical activity (PA) was 
associated with lower PS in observational studies13.

Further, COVID-19 can act as a stressor, creating 
collective panic due to the distance from uncertainty 
and lack of knowledge4. Furthermore, its rapid trans-
mission rate, infectious nature, and serious life-threat-
ening can contribute to increased levels of anxiety. This 
state of emergency in response to COVID-19 is likely 
to make the anxiety-prone population experience high 
levels of stress14. On the other hand, studies on the sub-
ject in previous pandemics show that older people are 
less likely to have high levels of stress and are more apt 
to manage their stresses during pandemics when com-
pared to young adults15,16. Thus, data on perceived stress 
and its correlates during the COVID-19 outbreak re-
main conflicting and inconclusive, and further studies 
are needed to investigate such hypotheses.

Therefore, this study aimed to verify the association 
of PA, behavioral and health conditions correlated with 
PS in a sample of elderly people from Manaus, Brazil, 
during the COVID-19 outbreak. Given the current 
scenario and the deleterious effects on mental health, 
specifically on stress, among the elderly during the so-
cial distancing caused by COVID-19, the hypothesis 
was that carrying out PA during the pandemic would 
help to reduce the perception of stress. In addition, 
trained elderly people who underwent PA before the 
pandemic would remain active and have a lower per-
ception of stress.

Methods
This study used a cross-sectional design with a con-
venience sample and was conducted in the Policlínica 
Gerontológica da Fundação Universidade Aberta da Ter-
ceira Idade (FUnATI). FUnATI is an institution de-
signed to serve older people which offers free courses, 
workshops, and health service called Policlínica Geron-
tológica da FUnATI. Participants were recruited from 
a study called Development and Evaluation of Care 
Strategies for Old People at Risk of Frailty developed 
at Policlínica Gerontológica and met the following 
inclusion criteria: 1) be  aged ≥60; 2) classified as ro-
bust or at risk of frail according to Clinical Functional 
Vulnerability Index-20 (IVCF-20)17. Volunteers with 
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communication difficulties who were unable to un-
derstand the questions were excluded from the study.

In June 2020, a questionnaire was utilized by phone 
in all participants (n = 79) aiming to evaluate the PS, 
behavioral, and other health condition variables of the 
participants. The questionnaire also included questions 
on sociodemographic conditions (assessment of socio-
demographic and health condition variables). The par-
ticipation was voluntary, and participants could with-
draw at any time without any penalty. All participants 
signed an informed consent form. This study was ap-
proved by the Research Ethics Committee of the local 
university (80460917.6.0000.5016).

The Clinical- Functional Vulnerability Index-20 
(IVCF-20) instrument was used for screening frailty in 
older adults. The IVCF-20 is a questionnaire that cov-
ers multidimensional aspects of the older adult’s health 
condition and has 20 questions divided into eight sec-
tions: age (one question), health self-perception (one 
question), functional disabilities (four questions), cog-
nition (three questions), mood (two questions), mobil-
ity (six questions), communication (two questions) and 
multiple comorbidities (one question). Each section 
has a specific score that compose a maximum amount 
of 40 points. The higher the value obtained represent 
higher risk of clinical-functional vulnerability of the 
older adults which classify into robust older adults or 
older at risk of frail or frail older adults17.

The PS scale (PSS) is a general scale used to mea-
sure perceived stress20 which can be used in different 
age groups and different cultures because does not con-
tain context specific issues of a determined culture. The 
PSS consists of 14 questions ranging from zero to four 
(0 = never; 1 = almost never; 2 = sometimes; 3 = almost 
always and 4 = always) that account for a sum between 
0 to 56. Higher score represents higher perceived stress.

The International Physical Activity Questionnaire 
(IPAQ) was used to estimate the weekly time spent in 
moderate and vigorous PA and sitting time. The short 
form of IPAQ was adopted to not extend phone call 
duration. The changes in routine due to social distanc-
ing and duration of calls were crucial for this choice. 
The moderate to vigorous PA was measured before 
(active before) and during outbreak (active during), 
following to World Health Organization recommen-
dations (150 min/week in moderate to vigorous PA19).

Participants were asked about presence of pain (have 
you been feeling any pain in the last days?), sleep quality: 
sleeping difficulties (have you been having trouble sleeping 

for the past few days? response options were: frequently, 
sometime or none) and wake up frequency during sleep-
ing (“recently, have you frequently woken up during your 
sleep period?”. response options were: yes or no).

All sociodemographic variables as sex, age, financial 
incomes, and body mass index (BMI) were collected by 
a nurse between November 2019 and February 2020. 
Personal financial income was measured by the follow-
ing question: “Is your income sufficient for your basic 
needs?” (answers: yes/no). Body mass (kg) and height 
(cm) were measured in a private room. The body mass 
was measured once using a balance calibrated to the 
nearest 0.1 kg (Ramuza®), and a stadiometer (Ramu-
za®) was used to measure stature to the nearest 0.1 cm.

Characteristics of the sample are presented using 
means and standard deviation for continuous data, 
minimum and maximum values, and absolute and rel-
ative frequencies for categorical data. Linear Bayesian 
mixed-effects regression models were used to verify the 
association of each variable and hierarchical entry mod-
els, with consideration given to the multilevel structure 
of the data, where older adults are nested within the 
age categories. Mixed-effect models allow certain vari-
ables to vary randomly within an established condition. 
The Bayesian approach allows the researcher to enter 
prior information (mean: 22.0, standard-deviation: 8.0) 
from his belief or previous studies and then estimate 
the posterior distribution and update their knowledge 
and prior information about the outcome. Furthermore, 
Bayesian approaches to data analysis can be a good al-
ternative to traditional hypothesis testing. Unlike P 
values, Bayesian analyses can provide a direct measure 
of the strength of evidence both for and against a study 
hypothesis, which can be helpful for researchers to in-
terpret and make decisions about their results.

Four models were tested. Model 1 is composed only 
by behavioral variables (moderate to vigorous PA be-
fore and during the COVID-19 outbreak, sitting time, 
and interaction term between moderate to vigorous PA 
before and during the COVID-19 outbreak); model 2 
is composed only by health condition variables (vulner-
ability, presence of pain, frequent awakening, difficulty 
sleeping, BMI, and the sum of comorbidities); model 
3 is the full model composed of all variables; model 4 
is composed only of the variables associated with the 
PSS after the stepwise procedure. For the Bayesian pa-
rameters we used informative prior distributions for the 
intercept in the population-level with normal distribu-
tion priors, that is, to ensure that the results reflect the 
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knowledge supplied by the current data and allow for 
model convergence. We then implemented the Markov 
Chain Monte Carlo simulation and using the Hamil-
tonian Monte Carlo and its extension, the No-U-Turn 
Sampler using Stan, with four chains for 2000 iterations 
and warm-up length of 800 iterations. Finally, we used 
the Leave-One-Out Cross-Validation (LOO-CV) 
and Widely Applicable Information Criteria (WAIC) 
procedures to compare the models and verify which 
was the best (the lower the values, the better the model) 
and the posterior predictive checks to verify the pos-
terior distribution of the data. The information about 
the association models is presented in coefficients and 
90% credible intervals. We tested the interaction be-
tween meeting the PA recommendations (before/dur-
ing the COVID-19 outbreak) and sitting time, sleep 
quality indicators, vulnerability, sum of comorbidities, 
BMI, and sociodemographic factors, but no substantial 
differences were found in the models. Only an interac-
tion between meeting the PA recommendations before 
and during de COVID-19 outbreak was relevant found 
and inserted in the models. All models were adjusted 
for the sociodemographic factors. Linear Bayesian 
mixed-effects regression models were performed us-
ing the “brms” package version 2.13.5 of R statistical 
software version 4.0.1 via Stan programming language. 
Information about the graphs of the residual analysis, 
trace plots, and posterior predict checks of the model 4, 
are presented in Supplementary Material.

Results
Initially, 96 elderly people met the inclusion criteria and 
were invited to participate in the study. Of these, 80 
agreed to participate in the study and only one parti-
cipant did not complete the telephone interview. Thus, 
the final sample consisted of 79 elderly people. Most of 
the sample consisted of women, mean age of 68.24 (± 
6.82) years, with sufficient financial income, classified 
as robust vulnerability, without pain presence, did not 
have difficulty sleeping, slightly do not wake up fre-
quently, and presented two comorbidities for the sum of 
comorbidities (Table 1). Data showed that 76% parti-
cipants practiced less than 150 minutes of moderate to 
vigorous PA before the COVID-19 outbreak, and 83% 
started practicing PA during the COVID-19 outbreak 
(Table 1). The older adults in this study had a low level 
of stress, a BMI considered to be overweight (Table 1). 

In the set of behavioral variables, moderate to vigor-
ous PA before the COVID-19 outbreak and the inter- action term PA before – during COVID-19 outbreak 

Table 1 – Cross-sectional descriptive analysis of older adults from 
Manaus, Amazonas, Brazil, 2020 (n = 79)

Variables n (%)

Sex

Female 60 (76.0)

Male 19 (24.0)

Age group

60-69 53 (67.1)

70-79 17 (21.5)

80-89 9 (11.4)

Sufficient financial income

Yes 44 (55.7)

No 35 (44.3)

Vulnerability

At risk of frailty 26 (32.9)

Robust 53 (67.1)

Sum of comorbidities

0 10 (12.7)

1 20 (25.3)

2 23 (29.1)

3 12 (15.2)

4 14 (17.7)

Presence of pain

Yes 16 (20.3)

No 63 (79.7)

Frequent awakening

Yes 38 (48.1)

No 41 (51.9)

Difficulty sleeping

Frequently 8 (10.1)

Sometimes 20 (25.3)

Doesn’t happen to me 51 (64.6)

Moderate to vigorous physical activity before the COVID-19 outbreak

≥150 min/week 19 (24.0)

<150 min/week 60 (76.0)

Moderate to vigorous physical activity during the COVID-19 outbreak

≥150 min/week 66 (83.5)

<150 min/week 13 (16.5)

Mean (standard 
deviation)

Minimum and 
maximum values

Perceived Stress Scale (0-56) 10.72 (7.09) 0.00; 36.00

Body mass index (kg/m2) 29.05 (5.07) 17.10; 53.50

Sitting time (hours/day) 3.82 (1.70) 1.00; 11.00
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were associated with PS in models 1 (only behavioral 
variables), 3 (full model; all variables), and 4 (only var-
iables associated with PS after the stepwise procedure). 
The association of the interaction term indicates that 
those older people who met the recommendations be-
fore the COVID-19 outbreak but did not meet the 
same recommendations during the COVID-19 out-
break had a higher PS score compared to those older 
people who did not meet the PA recommendations at 
either time. In contrast, those elderly people who met 
PA recommendations before and during the COV-
ID-19 outbreak had a lower PS score compared to 
their peers who did not meet PA recommendations 
at either time. Those older people who did not meet 
the PA recommendations before the COVID-19 out-
break, but did meet the PA recommendations during 
the COVID-19 outbreak, did not have significant dif-
ferences in the PS score compared to their peers who 
did not meet the PA recommendations in either mo-
ment (Table 2). About the health condition variables, 
only frequent awakening was associated in the crude 
model, models 2 (only health condition variables), 3, 
and 4 (Table 2).

LOO-CV and WAIC showed decreases in their 
values as the models were tested, except for an increase 
from model 2 to model 3 followed by a further decrease 
from model 3 to model 4 (Table 2). Model 5 was the 
model with the lowest LOO-CV and WAIC values 
when compared to previous models; indicating that 
this is the best model tested. Based on these results, we 
adopted model 5 to proceed with the study’s discussion.

Discussion
In this study, we aimed to verify the associations of PA, 
behavioral, and health conditions correlates with the 
PS in a sample of older adults from Manaus, Brazil, 
during the COVID-19 outbreak. Of all the correlates 
tested, data showed that those who kept meeting the 
PA recommendations during outbreak showed less PS, 
compared to those who never met the PA recommen-
dations. On the other hand, elderly people who met PA 
recommendations before the outbreak but did not meet 
PA recommendations during the outbreak showed 
more PS, compared to those who never met the PA re-
commendations. While those who reported frequently 
awakening and BMI z-score presented positively asso-
ciated with the PS. 

Most of the population recognize the benefits of 
PA, including improvement in sleep quality, weight 

control and relieve stress but report the financial ac-
cess as a barrier to practice18. Many people across the 
world are socially vulnerable and they are focused on 
meeting their essential basic needs first to consider 
engaging in PA during the outbreak19. We found that 
older adults who practiced more than 150 minutes of 
moderate to vigorous PA before and during the COV-
ID-19 outbreak presented the lowest scores of PS in 
this sample. The exercise intensity may influence the 
PS and exercising at home may allow a deep feeling of 
satisfaction and can help with psychological well-being 
benefits19,20. Moreover, time in PA can reduce cortisol 
responses regardless of the PA level. Thus, the interrup-
tion of PA practices during a stressful period can con-
tribute to high levels of PS. This finding suggests that 
maintaining a more active lifestyle even in quarantine 
is important to present less perceived stress. However, 
studies with a longitudinal design are need to confirm 
this hypothesis.

It is noteworthy that meeting the PA recommen-
dations before the pandemic was not enough to pre-
vent high stress in this sample of older adults during 
the COVID-19 outbreak. Several physiological and 
psychological explanations for a possible dampening 
effect of regular PA on stress have been suggested22. 
One of them is the cross-stressor-adaptation (CSA) 
hypothesis. According to the CSA hypothesis, expo-
sure to physical stress (e.g., MVPA) triggers a stress 
response comparable to that found in response to psy-
chosocial stressors22. The basic assumption behind the 
CSA hypothesis is that the beneficial adaptation of the 
activity of the hypothalamic-pituitary-adrenocortical 
(HPA) axis and the medullary sympathoadrenal (SM) 
system during the physical stress of regular PA may 
generalize to other non-physical stressors (e.g., cogni-
tive stressors)22. Thus, the elderly who only met the PA 
recommendations before the COVID-19 outbreak did 
not have the necessary physical stimuli during the pan-
demic, which did not lead to higher caloric expenditure 
and, consequently, there was no beneficial adaptation 
of the activities of the HPA axis and the SM system 
and mitigating the effects of cognitive stressors. How-
ever, the cross-sectional design and measures used in 
this study do not allow us to confirm these hypotheses.

The data showed lower stress levels in the studied 
population despite this group being considered at great-
er risk, yet they have better mental health than younger 
adults23. Other studies have reported that older adults 
over 60 years are less vulnerable than younger adults 
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about concerns to the pandemic and suffering from de-
pression and stress during the outbreak5,23. Studies pri-

or to the COVID-19 outbreak already reported lower 
stress scores in the elderly compared to younger age 

Table 2 – Association of behavioral and health condition variables with perceived stress scale among older adults (n = 79), Manaus, Amazo-
nas, Brazil, 2020.

Crude Model 1 Model 2 Model 3 Model 4

β (90%CI) β (90%CI) β (90%CI) β (90%CI) β (90%CI)

Perceived Stress 
Scale

Perceived Stress 
Scale

Perceived Stress 
Scale

Perceived Stress 
Scale

Perceived Stress 
Scale

Population-levels effects
Intercept - 12.47 (7.34; 17.75) 7.48 (1.11; 14.75) 6.10 (-0.73; 13.79) 7.97 (2.56; 14.49)
Behavioral variables

Moderate to vigorous physical activity before 
the COVID-19 outbreak

<150 min/week Ref. Ref. - Ref. Ref.
≥150 min/week 0.88 (-2.39; 4.13) 13.60 (4.69; 23.14) 10.10 (1.99; 18.23) 9.73 (1.57; 17.97)

Moderate to vigorous physical activity 
during the COVID-19 outbreak

<150 min/week Ref. Ref. - Ref. Ref.
≥150 min/week -4.12 (-7.95; -0.38) -1.36 (-5.62; 2.80) 1.91 (-2.48; 6.14) 0.13 (-3.72; 3.96)

Moderate to vigorous physical activity 
Before – During 

- -13.87 (-23.55; 
-4.26)

- -10.12 (-18.85; 
-1.59)

-10.17 (-18.70; 
-1.59)

Sitting time -0.03 (-0.84; 0.79) -0.05 (-0.89; 0.80) - -0.17 (-1.06; 0.71) -

Health condition variables
Vulnerability

At risk of frailty Ref. - Ref. Ref. -
Robust 1.57 (-1.37; 4.54) -1.14 (-3.94; 1.73) -0.73 (-3.73; 2.23)

Presence of pain
No Ref. - Ref. Ref. -
Yes 4.08 (0.62; 7.47) 2.07 (-1.21; 5.29) 2.07 (-1.47; 5.53)

Frequent awakening
No Ref. - Ref. Ref. Ref.
Yes 7.92 (5.53; 10.27) 7.56 (5.00; 10.17) 6.95 (4.14; 9.70) 7.47 (5.03; 9.91)

Difficulty sleeping

Doesn’t happen to me Ref. - Ref. Ref. -

Sometimes 4.52 (1.45; 7.56) 0.99 (-2.07; 4.03) 0.80 (-2.29; 3.87)
Frequently 4.72 (0.42; 9.06) 1.05 (-3.14; 5.33) 0.97 (-3.28; 5.28)
BMI z-score 1.08 (-0.29; 2.44) - 0.99 (-0.16; 2.14) 0.88 (-0.27; 2.08) 1.22 (0.04; 2.38)

Sum of comorbidities
0 Ref. - Ref. Ref. -
1 0.95 (-3.77; 5.78) 0.77 (-3.60; 5.12) 0.85 (-3.72; 5.52)
2 -3.05 (-7.68; 1.60) -0.84 (-5.05; 3.49) -0.97 (-5.48; 3.54)
3 3.26 (-2.02; 8.63) 3.82 (-1.08; 8.74) 4.20 (-1.20; 9.57)
4 1.99 (-3.18; 7.27) 2.78 (-2.01; 7.66) 2.25 (-2.75; 7.26)

Group-level effects Standard deviation 
(90%CI)

Standard deviation 
(90%CI)

Standard deviation 
(90%CI)

Standard deviation 
(90%CI)

Standard deviation 
(90%CI)

Age group - 2.22 (0.15; 6.55) 5.20 (1.21; 11.79) 4.33 (0.58; 10.62) 4.09 (0.43; 10.10)
LOO-CV - 537.5 519.1 530.5 517.3

WAIC - 536.0 517.6 525.7 514.8

Note – Credible interval values that do not intersect, i.e., both negative or positive values represent relevant associations. β = coefficient; CI = 
credible interval; Ref. = reference category; MVPA = moderate to vigorous physical activity = BMI: body mass index; LOO-CV = Leave-One-
Out Cross Validation; WAIC = Widely Applicable Information Criteria. Model 1 – Only behavioral variables; Model 2 – Only health condition 
variables; Model 3 – Full model (behavioral and health condition variables); Model 4 – Only variables associated with the perceived stress scale.
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groups15,16. In fact, older adults are more likely to use 
attentional, appraisal, and behavioral strategies to min-
imize stressful situations and should therefore show 
more favorable stress responses compared with young 
adults 15. The sustained challenges caused by the out-
break put into question whether age-related advantages 
in mental health will persist during this crisis23.

 Also, the fact that the sample studied was com-
posed of elderly people who are robust or at moder-
ate risk of frailty, including elderly individuals with-
out functional dependency and capable of managing 
their lives in an independent and autonomous manner 
could have interfered with the results. Frail older adults 
present highest prevalence of complete dependency in 
instrumental activities of daily living, as well as greater 
presence of pain17. This criterion may have been one 
of the reasons for low-stress levels and no association 
of vulnerability and the presence of pain with PS in 
this sample. Although our findings revealed that old-
er adults had low-stress levels during the COVID-19 
outbreak, their physical health should continue to be a 
major public health priority. Efforts to bolster mental 
health during COVID-19 could focus on modifying 
stress appraisals, promoting physically distanced daily 
positive events23.

In the older adults of this study, frequent awakening 
was negatively associated with the PS during the COV-
ID-19 outbreak. In the aging process some alterations 
in sleep architecture, quality, and quantity are consid-
ered normal (tend to become shorter, more shallow and 
more disrupted)24. Despite the poor sleep quality be-
ing a common complaint in this population, the older 
adults investigated did not present difficulty sleeping 
but rather to maintain sleep, and this has been suggest-
ed as a psychological response to stressful events12.

The number of comorbidities of the sample did 
not associate with PS. In a review about the subject, 
the presence of multimorbidity increases in very old 
persons, women and people from lower social classes25. 
Despite the study population being mostly women, the 
age was not so advanced and the participants had suf-
ficient income for basic needs. Another point that may 
have influenced the non-association of number of co-
morbidities and PS is the severity of the comorbidities, 
that was not investigated in this study. Individuals with 
severe multimorbidity presented higher PS26.

Despite the similarities in relation to sleep, it is 
important to highlight that, in this study, sex was not 
associated with PS, but there was a positive associa-

tion with BMI, corroborant with other studies27,28. The 
BMI has been associated with high levels of cortisol27, 
which may be due to the role of visceral adipose tis-
sue inflammation29 and then may precede changes in 
stress reactivity or stress recovery30. This shows that it 
is important is important to adopt and/or maintain a 
healthy lifestyle aiming to reduce or maintain the BMI 
of the older adults, mainly at the period of the COV-
ID-19 outbreak.

The present study had some strengths. The partic-
ipants of this research are from the population most 
affected by the COVID-19, from the findings we can 
better understand how the elderly faced quarantine. 
The state of Amazonas is one of the most affected by 
the outbreak in Brazil and the data collection period 
was carried out during the most troubled period of the 
outbreak. Another strength of the study was sophisti-
cated and robust statistical analyses performed to verify 
which variables are associated with PSS. Some limita-
tions were also notable, firstly the use of a questionnaire 
which implies memory bias and social desirability. Sec-
ondly, in order to minimize the time of the telephone 
interview, we chose to use the short version of the 
IPAQ, but this version has not been validated for the 
Brazilian elderly population. This can lead to psycho-
metric weaknesses such as lower accuracy in the values 
obtained by this telephone questionnaire. Thirdly, the 
sample was non-probabilistic and possibly present se-
lection bias, since the older adults of this sample already 
were involved in health promotion activities, thus not 
being representative of the older adults from Manaus, 
Brazil. Fourthly, our study did not take into account use 
of medications that may influence cortisol concentra-
tion (e.g., steroids or hormone replacement therapies).

Due to the cross-sectional design, causality can-
not be assumed but health professionals who care for 
the elderly should pay attention to the promotion of 
physical activities, a better quality of sleep, and de-
crease or maintenance of the body mass index, aiming 
at reducing the perceived stress in the elderly popula-
tion. Furthermore, future studies should include other 
measures of psychological concepts beyond the stress 
(i.e., ego-integrity, self-efficacy, and resilience) and 
physiological indicators (e.g., cortisol), and combine 
objective (e.g., accelerometers for measuring physical 
activity at different intensities, sedentary behavior, and 
sleep hygiene, efficiency, and latency) and self-reported 
(e.g., types and domains of PA, time spent on different 
screen and non-screen activities) measures to inves-
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tigate their relationship with PSS, using longitudinal 
designs. In addition, we recommend that future stud-
ies aim to create/validate cutoff points for the PSS-14 
in order to support messages about stress and public 
health in the elderly population. 

In sum, the lowest perception of stress was observed 
in those who kept doing PA during COVID-19 out-
break. People who stopped physical activity or started 
activity during the pandemic did not show the same 
benefits of the practice in the PS. Sleep changes and 
BMI were positively associated with PS. Despite the 
present findings in this sample, the elderly’s stress lev-
els were generally low, demonstrating that the elderly 
may to have greater stress management capacity during 
the COVID-19 outbreak. 
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