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Theme: Promoting health, well-being, and quality of life

Contribution to the subject: The results of this study can contrib-
ute to care planning, considering multimorbidity, cardiovascular
diseases and polypharmacy. It points to the importance of screening
for physical frailty, as it helps to guide care management by health
professionals. The study also shows that physical activity should be
encouraged in the elderly.



Abstract

Introduction: The association between reduced physical activity and
social isolation has been described in the literature, but the relation-
ship between the level of adherence to protective measures among
older adults during the COVID-19 pandemic and the effects of physi-
cal inactivity on frailty remains a significant knowledge gap. Objective:
To analyze the effects of social distancing and isolation caused by the
COVID-19 pandemic on frailty in the elderly and on their physical activ-
ities in primary health care in a basic health unit in Brazil. Materials and
methods: A prospective cohort study conducted in households and
basic health units. In the first wave, before the pandemic, the sample
consisted of non-frail elderly (n = 168). After a mean follow-up of 762
days, a second wave was conducted in which the elderly were classified
according to their level of exposure to social distancing and isolation
(n =100) and the outcomes “level of physical activity” and “frailty sta-
tus” were observed. Sociodemographic and clinical questionnaires, the
Mini-Mental State Examination, physical markers of frailty, and level of
exposure to social distancing and isolation were used. Descriptive sta-
tistics, association, survival curves, and proportional hazards regres-
sion were used. Results: Of the elderly, 53% transitioned to pre-frailty
and 21% showed a decrease in physical activity. There was a high per-
centage of low adherence to social distancing and isolation, and there
was no association with physical activity and frailty (p = 0.288; p =
0.351, respectively). Women had a higher risk of being classified as pre-
frail or frail (2.53; 95% Cl, 1.01-6.34) and of having a decrease in physical
activity (2.13; 95% Cl, 1.06-4.26). Conclusion: There was no association
between protective measures of social distancing and isolation, phys-
ical activity, and frailty. Older people with reduced levels of physical
activity should be encouraged to exercise to remain active and avoid
the transition to frailty, functional decline, and dependency.

Keywords (Source: DeCS)
Aged; covid-19; Physical Distancing; Exercise; Frailty;
Observational Study.
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Efectos del aislamiento y el distanciamiento social sobre
la fragilidad de las personas mayores y las actividades

fisicas que realizan*

* Articulo originado de la tesis de maestria “Efeitos do distanciamento e isolamento social durante a pandemia
covid-19 na atividade fisica e fragilidade em idosos da atengdo primaria a satide: estudo de coorte prospectivo”
(Efectos del distanciamiento y el aislamiento sociales durante la pandemia covid-19 en la actividad fisica y fragi-
lidad en ancianos de la atencién primaria a la salud: estudio de cohorte prospectivo presentada al Programa de
Postgrado en Enfermeria de la Universidade Federal do Paran4, Brasil. https://hdl.handle.net/1884/76862

Resumen

Introduccion: laasociacion entre la disminucion de la actividad fisica
y el aislamiento social ya ha sido descrita en laliteratura, sin embargo
larelacion entre el nivel de adherencia de los ancianos a las medidas
de proteccién durante la pandemia de covid-19 y los efectos causa-
dos por la inactividad fisica sobre la condicién de fragilidad perma-
nece con un importante vacio de conocimiento. Objetivo: analizar
los efectos del distanciamiento y el aislamiento social generados por
la pandemia de covid-19 sobre la fragilidad de los ancianos y las ac-
tividades fisicas realizadas por ellos en la atencién primaria de salud
en una Unidad Basica de Salud en Brasil. Materiales y método: es-
tudio de cohorte prospectivo, realizado en domicilios y en unidades
de atencion primaria de salud. En la primera oleada, prepandémica,
la muestra estaba formada por ancianos no fragiles (n =168). Tras un
seguimiento medio de 762 dias, se llevé a cabo una segunda etapa,
en la que se clasificé a los ancianos en funcién de su nivel de expo-
sicion al distanciamiento social y al aislamiento (n = 100), asi como
de los resultados “nivel de actividad fisica” y “estado de fragilidad”.
Se utilizaron cuestionarios sociodemograficos y clinicos, miniexa-
men del estado mental, marcadores de fragilidad fisica y grado de
adhesion al distanciamiento y el aislamiento social. Se realizaron es-
tadisticas descriptivas, andlisis de asociacion, curvas de superviven-
ciay regresion de riesgos proporcionales. Resultados: el 53 % de los
ancianos pasaron a la situacién de prefragilidad y el 21 % mostraron
una disminucién de la actividad fisica. Hubo un alto porcentaje de
baja adherencia al distanciamiento social y al aislamiento, y no hubo
asociacion con la actividad fisica y la fragilidad (p = 0,288; p = 0,351,
respectivamente). Las mujeres tenian un mayor riesgo de ser clasifi-
cadas como pre-fragiles o fragiles (2,53; 1C 95 %, 1,01-6,34) y de mos-
trar una disminucién de la actividad fisica (2,13; IC 95 %, 1,06-4,26).
Conclusidon: no hubo asociacién entre las medidas protectoras de
distanciamiento social y aislamiento, actividad fisica y fragilidad. Se
deberia animar a los ancianos con un nivel reducido de actividad fi-
sica a practicarla para mantenerse activos y evitar la transicién a la
fragilidad, la pérdida de funcionalidad y la dependencia.

Palabras clave (Fuente: DeCS)
Anciano; covid-19; distanciamiento fisico; ejercicio fisico;
fragilidad; estudio observacional.
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Efeitos do isolamento e do distanciamento sociais na fragilidade
em idosos e nas atividades fisicas realizadas por eles*

* Artigo derivado da dissertagdo de mestrado “Efeitos do distanciamento e isolamento social durante a pandemia
covid-19 na atividade fisica e fragilidade em idosos da atengdo primaria a satide: estudo de coorte prospectivo”,
apresentada ao Programa de Pés-Graduagdo em Enfermagem da Universidade Federal do Parang, Brasil. https://

hdl.handle.net/1884/76862

Introdugao: a associagdo entre a diminuigdo da atividade fisica e o
isolamento social ja foi descrita na literatura, entretanto a relagio
do nivel de adesdo dos idosos as medidas protetivas durante a pan-
demia da covid-19 e os efeitos ocasionados pelainatividade fisica na
condigdo de fragilidade permanece com expressivo hiato de conhe-
cimento. Objetivo: analisar os efeitos do distanciamento e do isola-
mento sociais gerados pela pandemia da covid-19 na fragilidade em
idosos e nas atividades fisicas realizadas por eles da atengdo prima-
ria a saude de uma Unidade Basica de Saude do Brasil. Materiais e
método: estudo de coorte prospectivo, realizado nos domicilios e
em unidades basicas de satde. Na primeira onda, pré-pandemia, a
amostrafoi composta poridosos (n =168) ndo frageis. Apds o segui-
mento médio de 762 dias, realizou-se uma segunda onda, em que se
classificaram os idosos conforme o nivel de exposigdo ao distancia-
mento e ao isolamento sociais (n = 100), bem como se observaram
os desfechos “nivel de atividade fisica” e “condigdo de fragilidade”.
Aplicaram-se questionarios sociodemografico e clinico, miniexame
do estado mental, marcadores de fragilidade fisica e grau de adesdo
ao distanciamento e ao isolamento sociais. Realizaram-se analises
estatisticas descritivas, de associagdo, curvas de sobrevida e re-
gressdo de riscos proporcionais. Resultados: 53 % dos idosos tran-
sicionaram para a pré-fragilidade e 21 % apresentaram diminuigado
de atividade fisica. Houve elevado percentual de baixo grau de ade-
sdo ao distanciamento e ao isolamento sociais, e hdo se observou
associagdo com atividade fisica e fragilidade (p = 0,288; p = 0,351,
respectivamente). Mulheres tiveram mais risco de se classificarem
como pré-frageis ou frageis (2,53; IC 95 %, 1,01-6,34) e de apre-
sentarem diminuigdo de atividade fisica (2,13; IC 95 %, 1,06-4,26).
Conclusio: ndo houve associagdo entre medidas protetivas de dis-
tanciamento e isolamento social, atividade fisica e fragilidade. Ido-
sos que apresentam redugdo do nivel de atividade fisica devem ser
estimulados a sua pratica a fim de se manterem ativos e se evitar a
transi¢do para a fragilidade, para a perda de funcionalidade e para
a dependéncia.

Palabras-chave (Fonte: DeCS)
Idoso; covid-19; distanciamento fisico; exercicio fisico;
fragilidade; estudo observacional.
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Introduction

Facing the COVID-19 Pandemic, many uncertainties have arisen
regarding the transmission of the pathogen, its complications, and
the choice of management strategies, due to inconsistent scientific
knowledge, rapid spread, and a high mortality rate, especially in vul-
nerable populations (1).

To reduce transmissibility, governments and health organizations
have announced preventive measures to protect hospital beds.
Hand hygiene, the use of face masks, the adoption of respiratory
etiquette, and progressive social distancing and isolation measures’
were strongly encouraged during this period (2).

Another strategy encouraged was selective distancing, which in-
volves isolating groups that are more likely to develop or have com-
plications from the disease. This category includes people aged = 60,
people who are obese, people with chronic non-communicable dis-
eases, and high-risk pregnant women (3). Of this group, the elder-
ly develop more severe cases, which was considered an indication
that associated morbidities such as coronary heart disease, diabe-
tes mellitus, and hypertension would increase mortality and the oc-
currence of hospitalizations (4).

Although the elderly population has particularities that may affect
disease progression, such as the presence of multimorbidity, physi-
cal frailty, and inflammatory and immunological alterations, the use
of age as a central parameter for the adoption of selective social
distancing for the elderly is debated. In this sense, other measures
were considered, such as assessing the state of physical frailty in-
stead of chronological age, which favored the prognosis of the el-
derly during the COVID-19 pandemic (5, 6).

Searching for a relationship between COVID-19 infection and frail-
ty, a study conducted in England (7) with 383,845 participants aged
between 37 and 73 observed a greater worsening of COVID-19g in
pre-frail (risk ratio [RR] 1.47; 95 % confidence interval [CI] 1.26-1.71)
and frail elderly (RR 2.66; 95 % Cl 2.04-3.47).

Frailty is a transition from homeostasis to critical dysfunction of
multiple biological and physiological systems. Due to its complex-
ity and dynamic nature, this condition requires interventions that
have a multi-systemic effect, such as physical activity (8). The frailty
phenotype consists of five components: Unintentional weight loss,
self-reported fatigue/exhaustion, decreased physical activity, de-
creased walking speed, and decreased handgrip strength. Elderly
people with three or more of these characteristics are considered

1 According to Recommendation 036 of May 11, 2020, of the National Health
Council of Brazil, social isolation is a measure that separates sick people from
those who are not infected, while social distancing includes various types of
measures to reduce the circulation of people in public (streets and squares) or
private (shopping malls, concerts, etc.) spaces.



frail, those with one or two are considered pre-frail, and those
with none are considered non-frail (9).

Decreased physical activity is one of the markers that comprise
the frailty phenotype(8), for which there is no effective pharma-
cological treatment, with physical exercise as the therapeutic
plan. Prevention and treatment of physical frailty and related
conditions, such as muscle inflammation with loss of mass and
strength, can be achieved through physical activity (10). Physi-
cal activity is defined as “any bodily movement produced by the
skeletal muscles that requires energy expenditure” (11:15).

A prospective longitudinal study in Malaysia (12) of 2,324 people
aged > 60 analyzed the factors associated with the distinct stages
of frailty transition. It was found that low levels of physical activ-
ity increased the likelihood of worsening transition to states of
higher frailty (odds ratio [OR] 2.9; 95% Cl, 2.2-3.7) and decreased
the likelihood of transition to states of lower frailty (OR 0.3; 95%
Cl, 0.2-0.4; p < 0.05). Therefore, reducing opportunities for group
or individual physical activity in gyms and outdoor environments
during the pandemic may alter the state of physical frailty.

A survey of 937 non-frail elderly people in eight cities in Japan in-
vestigated the influence of the COVID-19 pandemic on physical
activity in non-frail elderly people. It was observed the total time
spentin physical activity by the elderly during the three waves of
the pandemic decreased by 33.3%, 28.3%, and 40%, respective-
ly, compared to the pre-pandemic period (13).

The association between reduced physical activity and social iso-
lation has been described in the literature (14). However, the rela-
tionship between the degree and grade of adherence to protective
measures among older adults during the COVID-19 pandemic, and
how the effects of physical activity frailty present themselves as
significant knowledge gap. In view of this, it is important to eval-
uate the effects of the protective measures of social distancing
and isolation on frailty in the elderly and on the physical activities
they perform. Thus, this study aimed to analyze the effects of so-
cial distancing and isolation caused by the COVID-19 pandemic
on frailty in the elderly and on their physical activities in primary
health care in a Basic Health Unit (BHU) in Brazil.

Materials and Methods

Type or Design of the Study

A prospective cohort study was developed from the establish-
ment of a cohort of elderly people without the variables of inter-
est (reduced physical activity and physical frailty) in the pre-pan-
demic period. The elderly were allocated into cohorts according
to the degree of exposure to social distancing and isolation

Effects of Isolation and Social Distancing on the Fragility of Older People and the Physical Activities They Perform
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during the pandemic and were observed for their level of physical
activity and transition to frailty (15).

Location

The first wave of data collection took place in a UBS in a capital city
in southern Brazil, which had already been the subject of studies on
physical activity and the frailty phenotype by the research group to
which the authors belong, and the second wave in households in the
same city. The region where the BHU is located has a population of
205,248 inhabitants, with growth in the older age groups in recent
years, as evidenced by the trend toward a proportional decrease in
children and young people and the aging of the population (15).

The research group collected data from the first wave before the
COVID-19 pandemic was declared by the World Health Organiza-
tion on January 30, 2020, in a UBS where patients were already the
subject of a study on physical activity and frailty phenotype. With
the state of emergency declaration, the authors prepared the ma-
trix project entitled “Effects of social distancing and isolation gener-
ated by the COVID-19 pandemic on the condition of physical frailty,
depressive symptoms, level of physical activity and nutritional sta-
tus in elderly people in Primary Health Care,” of which the present
study is one of the subprojects (15).

Population, Eligibility Criteria, Collection
Period and Sample

The target population included elderly people aged = 60 with a de-
finitive active registration with the analyzed BHU. For the first wave
of the study, before the pandemic, participants were selected from
a sample of 389 older people who were not considered frail and
did not have the marker “decreased physical activity” (n =168). The
study cohorts were organized during the second survey wave ac-
cording to the degree of social distance and isolation (exposure) and
observed for the occurrence of the variables of interest, decreased
physical activity and/or physical frailty (outcomes [15]).

The inclusion criteria for the cohorts were age > 60; definitive reg-
istration at the BHU; cognitive ability, screened by the Mini-Men-
tal State Examination (MMSE)[16]), taking into account the level of
schooling according to the cut-off points that consider illiteracy; low
schooling (1 to 4 years of incomplete schooling); medium schooling
(4 to 8 years of incomplete schooling); high schooling (8 or more
years [17]) to answer the questions; not being frail elderly; not hav-
ing the marker “decreased physical activity”; medium schooling (4 to
8 incomplete years); high schooling (8 or more years [17]) to answer
the questions; being a non-frail elderly person; not presenting the
marker “decreased physical activity” in the first wave of assessment
and having taken part in both waves of data collection.



The exclusion criteria were being a wheelchair user, having lower
or upper limb amputations and living outside the region covered
by the UBS. The discontinuation criteria were death; moving out
of the region covered by the UBS; hospitalization during the col-
lection period; registration address not found and refusal to par-
ticipate in the second wave of evaluation. Of the 168 non-frail el-
derly people who took part in the first assessment wave in 2019,
6 died, 29 moved house or were disconnected from the BHU, 2
were hospitalized, 31 refused to take partin the survey and 1 was
not found at home, making a total of 100 elderly people assessed
in the second wave.

The second collection took place during the pandemic period,
from July to August 2021. The instrument used included data
from the first wave, as well as the Degree of Adherence to Social
Distancing and Isolation Scale. The average follow-up time was

762 102 days (469 and 954 [15]).

Study Variables and Data Collection
Instruments

The level of physical activity and the state of physical frailty were
the dependent variables of interest. Sociodemographic, clinical,
and degree of social isolation and alienation were used as inde-
pendent variables.

The elderly were given a structured questionnaire. It included
identity, sociodemographic, and clinical questions. Frailty was
classified using the following markers of the physical frailty phe-
notype: reduced handgrip strength; reduced gait speed; self-re-
ported fatigue/exhaustion; unintentional weight loss and reduced
level of physical activity (9). The level of physical activity was mea-
sured by energy expenditure using the Minnesota Leisure Time
Activities instrument, validated for Brazilian Portuguese (18).

To assess the degree of adherence to social distancing and isola-
tion, a Likert-type scale was organized, which assigns numbers
correlated with the statement (19). After explaining the concepts
of social distancing and isolation, the elderly were asked to recall
the period from March to December 2020, the period before the
COVID-19 vaccines were administered. The questions used were
as follows: Did you practice social distancing? Have you prac-
ticed social isolation? Have you practiced social distancing and/
or social isolation without leaving your home? For each question,
the answer was categorized as: 1 - never (< 10 days), 2 - rarely
(10-14 days), 3 - sometimes (15-30 days), 4 - almost always (31-
90 days) and 5 - always (> 9o days). Scores 4 and 5 were consid-
ered to have a high degree of adherence; the others represented
a low degree of adherence. The elderly were allocated into two
cohorts based on their degree of adherence to social distancing
and isolation (15).

Effects of Isolation and Social Distancing on the Fragility of Older People and the Physical Activities They Perform
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For the systematic construction of the observational study, we used
the recommendations of the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE [20]).

Figure 1. Cohort study design. Curitiba, Paran4, Brazil, 2021

Pre-pandemic Pandemic
Exposure Outcome
Social Distancing Pre-fragility for the component
and Isolation "physical activity" and

Non-frail elderly
without the
"decreased physical
activity" marker

Source: Own elaboration.

"physical fragility"

4 ) o
Exposed cohort y
Elderly people with a higher —
degree of adherence to social —
distancing and isolation
> no
k ) ~—
)
Non-exposed cohort ’ yes
Elderly people who showed R
a lower degree of adherence P
to social distancing and isolation . no
k ) ——

Data Processing and Analysis

Data were organized and coded using the Microsoft Excel® com-
puter program, version 2016, and analyzed using the R CORE TEAM
(2020) statistical software, version 4.0.2. Descriptive statistical
analysis was used to report changes during follow-up in sociodemo-
graphic and clinical characteristics, level of physical activity, frailty
status, and degree of adherence to social distancing and isolation.
Older people who did not provide complete information at the first
and second assessment waves were excluded.

The first and second cohorts were compared with the loss group
to determine if there was a statistical difference between the pro-
portions. Chi-squared test (when n = 5) and Fisher’s exact test
(when n < 5) were used to evaluate associations between reduced
physical activity and frailty at the level of adherence to social dis-
tancing and isolation.

The Directed Acyclic Graph (DAG) minimum adjustment model was
applied to sociodemographic and clinical variables to search for
confounding covariates. For each confounding covariate indicated
in the modeling, the Kaplan-Meier survival curves were presented,
and the log-rank test was performed, comparing the survival curves
for the outcome variables.



Several semi-parametric Cox proportional hazards models were
built to obtain adjusted estimates of risk ratios. In the multivari-
able analyses, sociodemographic variables not indicated by the
adjustment model were also included due to the heterogeneity
of the sample and the crude estimates of hazard ratios (HR) were
presented, with 95% Cl, for the association between the covariates
of interest and the level of frailty and decreased physical activity.

The Wald test was applied to the coefficient of the covariates in
the survival models to calculate the p-value and the Schoenfeld
residual analysis test was used to measure the assumption of
proportional failure rates in the final Cox model. A 5% signifi-
cance level was used for all statistical tests (15).

Ethical Aspects

The ethical principles of voluntary and consensual participation
of the elderly were observed, by signing the informed consent
form, following the recommendations contained in Resolution
466 of the National Health Council, of December 12, 2012 (21).
The elderly participants were informed that they could refuse to
answer any questions or even terminate their participation. The
Human Research Ethics Committee of the Health Sciences Sec-
tor of the Federal University of Parana approved the research
project, under opinion 4.766.196/2021.

Results

Table 1shows that of the one hundred elderly people, most were
female (63 %), self-declared white (74 %), aged between 70 and
79 (55 %), had a prominent level of education (41 %) and con-
sidered their financial situation to be average (45 %). The elderly
who did not remain in the follow-up line were those in the lowest
age group (60-69; 63.2 %) and female (62.3 %).

At the end of follow-up, 98 % of the elderly reported health
problems, with cardiovascular diseases predominating (69 %).
Multimorbidity affected 84 % of the elderly, with an even high-
er percentage using medication (92 %). Twenty-seven percent
of participants reported falling in the second wave of the eval-
uation. The variable “polypharmacy” can be seen in 43 % of the
elderly (Table 2 [15]).

Table 1. Distribution of Sociodemographic Characteristics of the Elderly (n = 168). Curitiba, Parana, Brazil, 2021

Sociodemographic First Evaluation Wave Second Evaluation Wave Losses
Variable (n=100) | % (Clo5%) | (n=100) | % (Cl 95 %) (n=68) | % (Cl 95 %)
Sex
Female 63 63.0 (53.2;71.8) 63 63.0 (53.2;71.8) 43 63.2(51.4; 73.7)
Male 37 37.0 (28.2; 46.8) 37 37.0 (28.2; 46.8) 25 36.8 (26.3; 48.6)

Effects of Isolation and Social Distancing on the Fragility of Older People and the Physical Activities They Perform
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Sociodemographic

First Evaluation Wave

Second Evaluation Wave

Losses

Variable (n=100) | % (Cl 95 %) (n=100) | % (Cl 95 %) (n=68) | % (Cl 95 %)
Age Group
From 60 to 69 46 46.0(36.6;55.7) 37 37.0 (28.2; 46.8) 43 63.2(51.4; 73.7)
From 70 to 79 50 50.0 (40.4; 59.6) 5§ 55.0 (45.2; 64.4) 21 30.9 (21.2; 42.6)
80 or more 4 4.0 (1.6;9.8) 8 8.0 (4.1;15.0) 4 5.9 (2.3;14.2)
Education
llliterate (< 1year old) 5 5.0 (2.2;11.2) 5 5.0 (2.2;11.2) 3 4.4 (1.5;12.2)
l;g;:ic:foonllglge?et)o 4 27 27.0 (19.3; 36.4) 15 15.0 (9.3; 23.3) 21 30.9 (21.2; 42.6)
Average schooling
(from 4 to 8 incomplete 25 25.0 (17.5; 34.3) 39 39.0 (30.0; 48.8) 15 22.1(13.8;33.3)
years)
g'ig;f;’ eronif,iz;) oing |43 | 130637528 | a 41.0(31.9;50.8) | 29 | 42.6(31.6;54.5)
Skin Color
White 75 75.0 (65.7; 82.5) 74 74.0 (64.6; 81.6) 52 76.5 (65.1; 85.0)
Non-white 25 25.0 (17.5; 34.3) 26 26.0 (18.4; 35.4) 16 23.5 (15.0; 34.9)
Marital status
Single 6 6.0 (2.8;12.5) 5 5.0 (2.2;11.2) 6 8.8 (4.1;17.9)
Married 53 53.0 (43.3; 62.5) 48 48.0(38.5;577) 31 45.6 (34.3; 57:3)
EA(;::?;;:LE’IW 2 2.0 (0.6; 7.0) 5 5.0 (2.2;11.2) 2 2.9(0.8;10.1)
Separate 10 10.0 (5.5;17.4) 10 10.0 (5.5;17.4) 6 8.8 (4.1;17.9)
Divorced 9 9.0 (4.8;16.2) 10 10.0 (5.5;17.4) 9 13.2 (7.1; 23.3)
Widow 20 20.0 (13.3; 28.9) 22 22.0 (15.0; 31.1) 14 20.6 (12.7; 31.6)
Financial situation
Good/Satisfactory 43 43.0 (33.7; 52.8) 40 40.0 (30.9; 49.8) 30 44.(32.9;55.9)
Median 34 34.0 (25.5; 43.7) 45 45.0 (35.6; 54.8) 24 35-3 (25.0; 47.2)
Unsatisfactory 23 23.0 (15.8; 32.2) 15 15.0 (9.3; 23.3) 14 20.6 (12.7; 31.6)

Source: Own elaboration.

Table 2. Distribution of the Clinical Characteristics of the Elderly (n = 168). Curitiba, Parana, Brazil, 2021

First Evaluation Wave

Second Evaluation Wave

Losses

Clinical Variable

(n=100) % (Cl 95 %) (n=100) % (Cl 95 %) (n=68) % (Cl 95 %)
Health problem 98 98(93;99.4) 98 98(93;99.4) 64 94.1(85.8;97.7)
Cognitive impairment o) 0.0(0.0;3.7) 2 2.0 (0.6;7.0) 1 1.5 (0.3; 7.9)
Cardiovascular 68 68.0 (58.3; 76.3) 69 69.0 (59.4;77.2) 39 57.4 (45.5; 68.4)
Musculoskeletal 26 26.0 (18.4; 35.4) 27 27.0 (19.3; 36.4) 19 27.9 (18.7; 39.6)
Digestive 10 10.0 (5.5; 17.4) 8 8.0 (4.1;15.0) 8 1.8 (6.1; 21.5)
Metabolic 43 43.0(33.7;52.8) 43 43.0(33.7;52.8) 33 48.5(37.1; 60.2)
Respiratory 6 6.0 (2.8;12.5) 8 8.0 (4.1;15.0) 2 2.9 (0.8;10.1)
Dyslipidemia 40 40.0(30.9; 49.8) 43 43.0 (33.7; 52.8) 29 42.6 (31.6;54.5)
Auditory 9 9.0 (4.8;16.2) 15 15.0 (9.3; 23.3) 3 4.4 (1.5;12.2)
Visual 49 49.0(39.4;58.7) 45 45.0 (35.6;54.8) 35 51.5(39.8; 62.9)
Urological 9.0 (4.8;16.2) 14 14.0 (8.5;22.1) 10.3 (5.1;19.8)
Neurological 4.0 (1.6;9.8) 15 15.0 (9.3; 23.3) 4 5.9 (2.3;14.2)




First Evaluation Wave Second Evaluation Wave Losses

Clinical Variable
(n=100) % (Cl 95 %) (n=100) % (Cl 95 %) (n=68) % (Cl 95 %)

Chronic pain 14 14.0 (8.5;22.1) 9 9.0 (4.8;16.2) 7 10.3 (5.1;19.8)
Mental disorder 20 20.0 (13.3; 28.9) 8 8.0 (4.1;15.0) 7 10.3(5.1;19.8)
Gynecological 5 5.0 (2.2; 11.2) 1 1.0 (0.2; 5.4) 1 1.5(0.3; 7.9)
Other diseases 3 3.0 (1.0; 8.5) 10 10.0 (5.5; 17.4) 6 8.8(4.1;17.9)
Number of Diseases

o 2 2.0 (0.6;7.0) 2 2.0 (0.6;7.0) 4 5.9 (2.3;14.2)
1 14 14.0 (8.5; 22.1) 17 17.0 (10.9; 25.5) 1 16.2(9.3; 26.7)
2 19 19.0 (12.5; 27.8) 19 19.0 (12.5; 27.8) 18 26.5 (17.4; 38.0)
3 33 33.0 (24.6; 42.7) 23 23.0 (15.8; 32.2) 1 16.2(9.3;26.7)
4 ormore 32 32.0(23.7;417) 39 39.0 (30.0; 48.8) 24 35-3 (25.0; 47.2)
Multimorbidity 84 84.0 (75.6; 89.9) 81 81.0 (72.2; 87.5) 53 77.9 (66.7; 86.2)
Polypharmacy - - 43 43.0 (33.7; 52.8) - -
Eg:g:::'zatlon in the 15 15.0 (9.3; 23.3) 6 6.0 (2.8;12.5) 10 14.7 (8.2; 25.0)
Fall in the last year 25 25.0 (17.5; 34.3) 27 27.0 (19.3; 36.4) 9 13.2 (7.1; 23.3)

Source: Own elaboration.

Table 3 shows that most older people had a low level of adher-
ence to social distancing and isolation (69%). Older people with
reduced physical activity showed a low degree of adherence to
social distancing and isolation (n = 17; 81%) during the pandemic.
There was no association between the degree of adherence to
social distancing and isolation and the level of physical activity
(p = 0.288). Of the one hundred non-frail elderly at baseline, 53%
progressed to pre-frailty, 3% to frailty, and 44% remained non-
frail during follow-up. The pre-frail and frail elderly had a lower
degree of adherence to social distancing and isolation (n = 36;
64.3%), but there was no association between the degree of ad-
herence to distancing and physical frailty (p = 0.351 [15]).

Table 3. Association between the Degree of Adherence to Social Distancing and Isolation of the Cohorts and the
Level of Physical Activity and the State of Physical Frailty (n = 100). Curitiba, Parana, Brazil, 2021

Maintaining Social Reduced PhysicalActivity

Distance and No Yes P value
Isolation (n=79) % (Cl 95 %) (n=21) % (Cl 95 %)
High 27 34.2(24.7; 45.2) 4 19.0 (7.7; 40.0) 0.288*
Low 52 65.8 (54.8; 75.3) 17 81.0 (60.0; 92.3)
Maintaining Social Frailty
Distance and Non Frail Pre-Frail or Frail P value
Isolation (n=44) % (Cl 95 %) (n =56) % (Cl 95 %)
High 1 25.0 (14.6;39.4) 20 35.7 (24.5; 48.8) 0.351%
Low 33 75.0 (60.6; 85.4) 36 64.3 (51.2; 75.5)

Note: *Fisher’s exact test; chi-squared test, p-value < 0.05.

Source: Own elaboration.

Effects of Isolation and Social Distancing on the Fragility of Older People and the Physical Activities They Perform



Table 4 shows that women had 2.53 times (95% Cl, 1.01-6.34) higher
risk of being classified as pre-frail or frail compared to men during
cohort follow-up. Older people with a high family income (> 4 mini-
mum wages) showed physical frailty after a shorter observation pe-
riod compared to older people with a medium family income (2 to 4
minimum wages). Women had a 2.13-fold (95% Cl, 1.06-4.26) higher
risk of having a reduced level of physical activity compared to men
during the cohort 1 follow-up (15).

Table 4. Proportional Hazards Models for the Association of Frailty and Decreased Physical Activity with Sociode-
mographic Characteristics. Curitiba, Paran4, Brazil, 2021

Physical Frailty Decreased Physical Activity
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Model Model
Variables Gross HR (95% Cl) Adjusted HR C(%;:;: Elll;{ Adjusted HR
(95% CI) (95% Cl)

Sex
Male 1. (Ref) 1. (Ref.) 1. (Ref) 1. (Ref)
Female 1.56 (0.78; 3.12) 2.53 (1.01; 6.34) 1.64 (0.97; 2.76) 2.13 (1.06; 4.26)
Education
Low 1. (Ref) 1. (Ref.) 1. (Ref) 1. (Ref)
Average 1.17 (0.5; 2.74) 0.99 (0.4; 2.49) 1.58 (0.83; 3.02) 1.45 (0.72; 2.89)
High 1.26 (0.57; 2.77) 1.04 (0.41; 2.61) 1.36 (0.73; 2.55) 1.31(0.64; 2.67)
Age Group

From 60 to 69

1. (Ref)

1. (Ref))

1. (Ref.)

1. (Ref)

70 or more 0.76 (0.41;1.39) 0.84(0.38;1.82) 0.94 (0.59; 1.5) 1.01(0.55; 1.83)
Race/Color

White 1. (Ref) 1. (Ref.) 1. (Ref) 1. (Ref)
Non-white 1.59 (0.79; 3.21) 1.87(0.82; 4.27) 1.66 (0.99; 2.77) 1.58 (0.85; 2.93)

Family income (MW1)

Upto2 1. (Ref) 1. (Ref.) 1. (Ref) 1. (Ref)
From2to 4 0.64 (0.3;1.35) 0.71(0.28;1.79) 0.69 (0.4;1.16) 0.71(0.36;1.42)
More than 4 1.48 (0.72; 3.04) 2.62 (0.98; 6.73) 1.12 (0.64;1.97) 1.5 (0.71; 3.18)

Professional Status

Not working

1. (Ref)

1. (Ref))

1. (Ref.)

1. (Ref)

Working/pensioner

0.88 (0.47; 1.61)

0.6 (0.29; 1.25)

0.88 (0.56; 1.39)

0.75 (0.44; 1.28)

Multimorbidity

Yes

1. (Ref)

1. (Ref))

1. (Ref.)

1. (Ref)

No

0.80 (0.38;1.68)

1.32(0.52; 3.37)

0.77(0.44;1.34)

0.99 (0.49;1.99)

Source: Own elaboration.

Note: Wald test used; Tminimum wage.




Discussion

Sociodemographic characteristics were similar after two years
of follow-up, which is corroborated by a longitudinal study of
1702 elderly people in southern Brazil, in which no changes were
observed after four years of follow-up (22).

The high percentage of multimorbidity (81%) was maintained
during follow-up; these findings are supported by data from
the Brazilian Longitudinal Study of Elderly Health (ELSI-Bra-
zil), which included 9412 individuals aged = 50 from 5 Brazilian
macro-regions, in which the presence of multimorbidity was ob-
served in 66.8% of the elderly aged 60 to 69, 73.3% of those aged
70 to 79, and 60.2% of those aged = 80 (23).

Much lower figures were observed in Malaysia, where 3966 com-
munity-dwelling older people aged = 60 were surveyed to deter-
mine the prevalence and factors associated with multimorbidity.
Multimorbidity was found in 40.6% of the elderly (24). Similarly,
a national study conducted in municipalities in Rio Grande do
Sul with 676 elderly people aged > 60 identified 45% of multi-
morbidity (25). Both studies examined fewer chronic diseases
than the present study, which may explain the difference in the
percentages observed.

Cardiovascular disease was prevalent, affecting 69% of the
sample. In the analysis of the Royal College of General Practi-
tioners-Research and Surveillance Center database, which in-
cluded 1,275,174 primary care patients, cardiovascular disease
was observed in 87.5% of the elderly aged 60 to 69, 74.2% of
those aged 70 to 79, and 56% of those aged > 80 (26). Lower val-
ues were observed in the longitudinal study conducted in the City
of Sdo Paulo, Sdo Paulo, with data from three evaluation waves of
the Health, Well-Being, and Ageing Study (Sabe), developed with
samples of 2143, 1413, 1333 elderly participants (= 60). In the three
evaluation waves, cardiovascular disease reached the following
percentages: 17.9%, 22.2%, and 22.9%, respectively (27).

Physical inactivity can lead to increased blood pressure, type Il
diabetes mellitus, dyslipidemia, weight gain and central obesity.
Physical inactivity alone or in combination with inadequate fruit
and vegetable intake, alcohol abuse, and smoking are risk factors
for cardiovascular disease. A cross-sectional study of 1553 elderly
people participating in the Epidemiological Study of the Health
Conditions of the Elderly in Florianépolis, Brazil, investigated
the prevalence of simultaneous cardiovascular risk factors and
their association with sociodemographic characteristics in elder-
ly people in the southern region of Brazil. Physical inactivity was
the most common cardiovascular risk factor (69.1%), observed in
a significant percentage of women (73.4%). Among men, insuffi-
cient consumption of fruits and vegetables (67.2%) was the most
common, followed by insufficient physical activity (61.8%[28])).

Effects of Isolation and Social Distancing on the Fragility of Older People and the Physical Activities They Perform
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Among the numerous factors that contribute to physical inactivity, we
highlight the lack of information about the importance of preventing
chronic non-communicable diseases and the lack of time for physical
activity. These factors could be minimized through prevention pro-
grams that focus on supported self-care and lifestyle changes.

Regarding medication use, polypharmacy was reported by 43%
of the elderly. Similar data were observed in a study conducted
in 17 European countries and Israel in the pre-pandemic period of
COVID-19, using data from the Survey of Health, Ageing, and Re-
tirement in Europe (Share). The results showed a prevalence of
polypharmacy ranging from 26.3 to 39.9%. Switzerland, Croatia and
Slovenia had the lowest prevalence rates, while Portugal, Israel and
the Czech Republic were the countries with the highest prevalence
of polypharmacy (29).

Most of the elderly in this sample progressed to pre-frailty or frail-
ty. A prospective cohort with a three-year follow-up and a sample
of 11,165 Chinese elderly aged > 65 also observed progression to
pre-frailty (46%) and frailty (10%) [30]). Discrepant data were ob-
served in a cohort study using data from Sabe, conducted in the
city of Sdo Paulo (Brazil), with a four-year follow-up of 1399 elderly
people aged > 60. It was found that 27.7% had pre-frailty through-
out the follow-up, 48% remained non-frailty, and 1.8% transitioned
to frailty (31).

The diagnosis of physical frailty has gained prominence during the
COVID-19 pandemic. An observational study in the UK and Italy
with 1564 participants suggested that frailty was a better predictor
of clinical progression than age or multimorbidity (32). Similar data
were found in a study in New York City (United States of America)
of 31,770 elderly people aged > 65, which showed that frailty was a
specific risk factor for hospitalization due to COVID-19 and for seri-
ous outcomes (33).

As physical frailty is a reversible condition, it requires appropriate
care planning, as the chances of reversing physical pre-frailty are
greater than those of frailty. A meta-analysis of a total of 42,775
community-dwelling elderly found that while a quarter of the elder-
ly had a return to non-frail status from pre-frail status, only 3% of
the frail elderly showed improvement (34).

Most of the elderly showed a low degree of adherence to social dis-
tancing and isolation (69%) in the second wave of the evaluation. In
this study, there was no association between social distancing and
isolation as a protective measure against COVID-19 and a decrease
in physical activity among the elderly. Comparable results were ob-
served in the cross-sectional study to assess the association between
socioeconomic status, social participation, and physical activity during
the pandemicin 999 Japanese elderly (= 65). There was no association
between a decrease in physical activity among women who engaged
in vigorous physical activity before the pandemic and restrictions



at the onset of the COVID-19 pandemic (p = 0.40). In addition,
women with social participation were more likely to increase or
maintain physical activity (OR 1.67; 95% Cl 1.13-2.45) [35]).

Divergent data were entered based on data from the Behavioral
Survey (ConVid), a cross-sectional survey conducted in different
states of Brazil with a sample of 9173 older people (= 60). Social
distancing was adopted by 30.9% of the elderly, 12.2% did not
adhere to it, and 56.9% practiced intense social distancing, indi-
cating a high degree of adherence to social distancing (36).

A decrease in physical activity occurred in 21% of the sample.
Different results were observed in the analysis of the CHARIOT
COVID-19 Rapid Response study with 6219 participants from
the United Kingdom. After the introduction of the social restric-
tions of the COVID-19 pandemic, a decrease in physical activity
was reported in 50.9% of the sample, 8.6% maintained the level
and 40.5% showed an increase in physical activity (37). Although
studies suggest an association between decreased physical ac-
tivity and social distancing and isolation, some data indicate the
need for more in-depth research on this topic (38).

Concerning the divergent results for the percentage of adher-
ence to social distancing and isolation measures during the
COVID-19 pandemic, it must be considered that the studies used
different assessment instruments. This reinforces the need to
validate and standardize instruments that can verify adherence
to protective measures throughout the pandemic and post-pan-
demic periods. The predominance of older people with a high
level of education (41%) and multimorbidity (81%), as well as the
fact that the patients included in the cohorts were not frail and
had reduced physical activity, may have influenced the low level
of adherence to social distancing and isolation.

ELSI-Brazil, which included 6149 individuals aged > 5o, investi-
gated sociodemographic factors according to the occurrence
of multimorbidity and the occurrence of protective behaviors
against COVID-19. Participants with higher levels of education
were less likely to stay at home during the COVID-19 pandemic.
During the restrictive measures, 9.3% of people with multimor-
bidity reported leaving home for health care, while only 4.4% of
people without multimorbidity left for the same reason (39).

There was no association between the physical frailty of the el-
derly and the degree of adherence to seclusion and restraint. In
the pre-pandemic period, using data from the Longitudinal Pop-
ulation Health Index Survey of 606 older people (=60 years old)
and data collected from 2015 to 2018, similar to the current study,
they found no association between social isolation and frailty.
The researchers add that isolation may be an option and there-
fore have less of an impact on health than feeling lonely (40).

Effects of Isolation and Social Distancing on the Fragility of Older People and the Physical Activities They Perform
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Also, in contrast to this study, a prospective cohort study of 593
older people (= 65) in Takasaki City (Japan) examined the relation-
ship between frailty and the implementation of COVID-19 counter-
measures. There was an association between the follow-up period
in which the countermeasures were implemented and frailty (p =
0.003). However, it was not possible to determine whether the el-
derly complied with the preventive restrictions (41).

Differences between countries in the understanding of restrictions
during the pandemic may explain the differences between the data
collected and the association with physical frailty. In some coun-
tries, the population was instructed to take daily exercise outdoors;
in others, they were not allowed to leave their homes. The harsh
winter season, compared with countries with milder climates, also
affected compliance with the restrictive measures and their impact
on the health of the elderly population (42).

Elderly women are about twice as likely as men to be physically in-
active. This is supported by a study from Sweden, which found an
association between lower levels of physical activity (steps per day)
and women (p < 0.0001) [43]). Worldwide, about one in three wom-
en and one in four men do not get enough physical activity to meet
the recommendations of at least 150 minutes of moderate-intensity
physical activity or 75 minutes of vigorous-intensity physical activi-
ty per week to stay healthy (44).

Older women are about two and a half times more likely to be clas-
sified as pre-frail or frail. Female gender is associated with higher
rates of frailty, multimorbidity, sarcopenia, physical and functional
impairment, and abdominal obesity, which leads to chronic inflam-
mation. The higher prevalence of frailty in women may be due to
their greater need for health care (45). Despite the high percentage
of frailty in women, mortality rates are lower compared to men,
suggesting the male-female health-survival paradox (46).

According to the 2015-2016 ELSI survey, 16.4% of men have difficulty
with basic activities of daily living (BADLs) and 45.2% need assistance,
while 18.7% of women have difficulty with BADLs and 66% need as-
sistance. When it comes to receiving help, the proportions are re-
versed, with women receiving help 74.9% of the time and men 86.6%
(47). Although women are culturally the primary caregivers through-
out their lives, they tend to receive less care than men as they age.

Women’s lower participation in physical activity is associated with
less access to leisure time and lower-intensity activities than men.
Lack of safe recreational areas, traditional roles, cultural norms, and
inadequate community and social support also negatively affect
women’s physical activity levels (48). The most common barriers to
adherence to physical activity programs reported by women were
lack of a place to exercise, lack of companionship, lack of energy,
and fatigue or lack of motivation (49).

Older people with a high family income (> 4 minimum wages)
showed physical frailty after ashorter observation period compared



to older people with a medium family income (2 to 4 minimum
wages). This finding differs from the literature, which has found
an association between physical frailty and low family income
among the elderly (50). The association between high family in-
come and physical frailty in the elderly observed in this study is
based on areduction in the physical activity marker. Researchers
have suggested that low levels of household activity to maintain
the home and use of personal vehicles for transportation affect
levels of physical activity and frailty (51).

Limitations of the study include the study design (cohort), which
poses the risk of losing participants during follow-up; the sample
consisted only of elderly people living in the community (prima-
ry health care), which may not reflect the same reality as elderly
people living in long-term institutions; the use of a self-reported
instrument to assess the level of physical activity - Minnesota
Leisure Time Activities - and the consideration of a one-year pe-
riod for the references of physical activities of the elderly.

Management of frailty in the elderly according to the Physical
Frailty Consensus - ICFSR International Clinical Practice Guide-
lines for Identification and Management - must include polyphar-
macy, management of sarcopenia, treatable causes of weight loss
and fatigue (depression, hypotension, hypothyroidism and vita-
min B12 deficiency); Offer multicomponent exercise programs to
all frail older adults; refer frail older adults to an exercise program
with progressive resistance training; provide protein-calorie sup-
plementation when weight loss or malnutrition is diagnosed; and
emphasize the importance of oral health (52).

These results help to plan professional practices in geronto-
logical care; it is recommended to continue monitoring elderly
people with multimorbidity, cardiovascular diseases and poly-
pharmacy, during the restrictive measures and even after, be-
cause of the high percentage of these conditions found during
the COVID-19 pandemic and reflected even after the declaration
of the end of this public health emergency of international im-
portance; Screening for physical frailty is recommended since
more than half of the initial non-frail sample became pre-frail
in a two-year follow-up; Supporting high-income elderly peo-
ple with their health needs is recommended as a way to prevent
physical frailty; Strategies involving the practice of physical ac-
tivity are recommended, especially for women, since a decrease
in physical activity was associated with female gender and the
latter with frailty.

Conclusion

Sociodemographic characteristics remained similar between the
first and second waves. Regarding frailty, a significant percentage
of the elderly transitioned to pre-frailty and showed a decrease
in physical activity as a prevalent marker of physical frailty.

Effects of Isolation and Social Distancing on the Fragility of Older People and the Physical Activities They Perform
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The null hypothesis of the study was supported; there was no as-
sociation between social distance and isolation among the elderly
during the pandemic period and a decrease in physical activity and
transition to frailty. Among the elderly who changed their baseline
condition from non-frail to pre-frail and frail at follow-up, high fam-
ily income (> 4 minimum wages) was identified as a confounding
factor. In addition, this study suggests that elderly women have a
higher risk of reduced physical activity, pre-frailty and frailty com-
pared to elderly men.

There was a high percentage of older people with a low degree of
adherence to social distancing and isolation as a protective mea-
sure due to the COVID-19 pandemic; however, there was no associ-
ation between social distancing and isolation of older people during
the pandemic period and physical frailty, as well as concerning de-

creased levels of physical activity.

Conflict of interests: None declared.
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