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Abstract

The practice of leisure time physical activity brings several health benefits,
such as the prevention of noncommunicable diseases. Investigating the tem-
poral trend of physical activity practice in older adults by sociodemographic
characteristics and geographical regions could be important to plan public
health policies and effective interventions. This is a time series study that
analyzes the temporal trend of leisure time physical activity among Brazil-
ian older adults with data from 2009 to 2020. For this, we used a sample of
186,097 older adults (> 60 years old) obtained from the Risk and Protective
Factors Surveillance System for Chronic Noncomunicable Diseases Through
Telephone Interview (Vigitel) (2009-2020). Information on leisure time physi-
cal activity and sociodemographic and health characteristics were collected.
Prais-Winsten regression was used to identify significant trends in the annual
variation of the leisure time physical activity indicators. Practice of > 150
minutes/week of moderate intensity leisure time physical activity varied from
23.3% to 27.5% (0.41p.p./year) (2009-2020), with a higher increase during
2015-2020 (0.59p.p./year). The increase in the most recent period occurred
among men, aged from 60to 69 years, with lower educational level, residing in
the Northeast Region, and without self-reported chronic diseases. These results
may contribute to the evaluation of Brazilian health policies targeting the lei-
sure time physical activity practice in older adults.
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Introduction

Brazil has been experiencing a demographic and epidemiological transition since the 1960s 1, with
greater aging rates than high-income countries 2. Data from the Brazilian Institute of Geography and
Statistics (IBGE) indicates that individuals aged over 60 years are the fastest-growing segment in the
Brazilian population 3. The population of older adults increased from 14.2 million in 2000 to 19.6
million in 2010, and estimates indicate it may reach 41.5 million by 2030 and 73.5 million by 2060 3.
Moreover, the improvement in healthcare access resulted in an epidemiological transition character-
ized by a decrease in the burden of infectious diseases and an increase of noncommunicable diseases
(NCDs) 4, resulting mainly from unhealthy habits and lifestyle 5.

NCDs present a multifactorial etiology but are mostly determined by a group of four modifi-
able risk factors, namely: physical inactivity, unhealthy eating habits, smoking, and alcohol abuse 6.
Monitoring these risk factors is important to identify emerging threats to the older adults population,
considering the greater propensity to develop NCDs with aging 6,7.8.

The total physical activity performed by an individual can be obtained by the sum of activities
performed in four domains: occupational activity, household activity, commuting activity, and leisure
time activity 9. Leisure time physical activity is a component of global physical activity that includes
sport participation, exercises, and others, and is different from occupational and household activities.
The World Health Organization (WHO) physical activity recommendation for adults (aged 18 to 64
years) is 150-300 minutes of moderate-intensity aerobic physical activity, or engage in 75-150 min-
utes of vigorous-intensity physical activity per week, or an equivalent combination of moderate- and
vigorous-intensity activity throughout the week, involving aerobic and muscle-strengthening activi-
ties 10. This recommendation is also applied to individuals aged 65 and over; however, those with
debilitating conditions must be assisted by a healthcare professional 10.

Physical activity practice is an important factor to promote health and quality of life in the older
population 11, being associated with primary and secondary prevention of NCDs 912. In 2018, the
prevalence of older Brazilian adults that performed physical activity 3-4 days per week was 36.1% 13.
However, to this date, no study evaluating the temporal trend of physical activity practice in older
adults from Brazil or other countries was found, highlighting the importance of this study.

Considering that leisure time physical activity is an important factor for preventing NCDs and
improving quality of life of the older adults, investigating the temporal trend of physical activity prac-
tice in older adults by sociodemographic characteristics and geographical regions could be important
to inform and plan public health policies and population-wide interventions. This information may
allow the development of effective public policies targeting this population subgroup, promoting
healthy habits. Thus, we aimed to analyze the temporal trend of leisure time physical activity in older
Brazilian adults in 26 Brazilian capitals and the Federal District from 2009 to 2020.

Methods

Study population and sampling

Data from the Risk and Protective Factors Surveillance System for Chronic Noncomunicable Diseases Through
Telephone Interview (Vigitel) collected from 2009 to 2020 was used. Vigitel is composed of a probabilis-
tic sample of adults (> 18 years) living in households with at least one landline telephone 14. The Vigitel
sampling was conducted in two stages. The first stage consisted of screening eligible participants
based on at least 10,000 landline telephones selected randomly in each city, and the second stage con-
sisted of selecting one adult among the residents of each household (simple random sample), inviting
them to participate in the survey. Approximately 2,000 participants were interviewed in each city per
year, totaling more than 590,000 interviews from 2009 to 2020 14. Vigitel estimates are weighted to
represent the socioeconomic composition (sex, age, educational level). More details on Vigitel sam-
pling and weighting processes are provided in the system annual report 14.

The analytical sample of this study involved 186,097 Brazilian older adults (> 60 years old) who
responded to the physical activity questionnaire.
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Data collection and study variables

The interviews were conducted by a previously trained interviewer using an electronic question-
naire 14, The practice of leisure time physical activity was evaluated by three questions: (1) “Have you
practiced sports or exercise in the last three months? (yes; no)”; (2) “How many days do you usually
practice sports/exercise per week? (1-2 days/week; 3-4 days/week; 5-6 days/week; everyday (includ-
ing Saturday and Sunday)”; and (3) “On these days, how much time do you spend in sports/exercise?
(< 10 minutes/day; 10-19 minutes/day; 20-29 minutes/day; 30-39 minutes/day; 40-49 minutes/day;
50-59 minutes/day; > 60 minutes/day)”. The weekly frequency and duration of leisure time physical
activity was multiplied to obtain the time spent with leisure time physical activity per week. Based on
the WHO physical activity recommendation 9, information regarding the intensity, weekly frequency,
and usual duration of physical activity were used to construct the indicator “Sufficient leisure time
physical activity (> 150 minutes/week) (yes; no)”. Initially, the types of physical activity were classi-
fied according to the concept of metabolic equivalents (METSs) 1415 to classify the intensity of physi-
cal activity as moderate (3-6 METS) or vigorous (= 6 METs). Then, time spent with physical activity
per week was estimated multiplying average weekly frequency (days) by the average duration of the
practice (minutes). Total time spent with physical activity was then multiplied by 2 in the case of those
reporting vigorous activities. Finally, a dichotomous variable was created to identify who reached the
recommended levels of physical activity (> 150 minutes/week).

Information on gender (men; women), age groups (60-69; 70-79; > 80 years old), educational level
(0-8; 9-11; > 12 years), marital status (married or stable union; single), geographic region (Central-
West; Northeast; North; Southeast; South), and self-reported chronic diseases (hypertension and/or
diabetes mellitus [yes; no]) complemented the analysis.

Data analysis

Initially, the study population was described by its distribution (%) according to sociodemographic
(gender, age group, educational level, marital status, and geographic region) and health (chronic dis-
eases) characteristics in each of the years (2009-2020). The prevalence of any leisure time physical
activity in the three months prior to the Vigitel interview was estimated for the total population and
according to sociodemographic and health characteristics for the same period. Weekly frequency and
usual duration of practicing were analyzed by distributing the individuals, in each of the years, among
five weekly frequency categories (1-2 days/week; 3-4 days/week; > 5 days/week; no practice) and
seven categories of usual duration of practicing(< 10 minutes/day; 10-19 minutes/day; 20-29 min-
utes/day; 30-39 minutes/day; 40-49 minutes/day; 50-59 minutes/day; > 60 minutes/day; no practice)
— the latter involving only individuals who reported no physical activity practice in the three months
prior to the interview. In both cases, the categories used correspond to those already adopted in the
Vigitel questionnaire 14. This analysis was performed for the entire population and period studied.
Finally, the frequency of sufficient leisure time physical activity (> 150 minutes/week) was estimated
for each of the years for the entire population and according to their sociodemographic and health
characteristics.

Prais-Winsten regression models were used to analyze the magnitude and identify significant
trends (increase and decrease) in the annual variation of the physical activity indicators described
above, for the entire (2009-2020) and the most recent (2015-2020) period. These models adopted the
value of the indicator (for example, the percentage of individuals who practiced moderate activity in
the year) as an outcome (dependent variable) and the year of the survey as an explanatory variable
(independent variable). The regression coefficient was expressed in percentage points (p.p.) in the
evaluated period and indicates the average annual variation. Temporal variations of which the regres-
sion coefficients were different from zero (p < 0.05) were considered significant.

The weighting adopted by the Vigitel survey was considered in all analyses. Data processing and
analysis were performed using the Stata statistical program, version 16.1 (https://www.stata.com),
considering the complex design of the study sample.
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Results

A total of 186,097 older adults (> 60 years) were interviewed by Vigitel from 2009 to 2020. This
population was composed mostly by women (59.9%), aged 60 to 69 years (57.3%), from O to 8 years
of education (66.5%), without a partner (single, separated, divorced, or widowed) (44%), residing in
the capitals of the Southeast (51.5%), and without self-reported chronic disease (63.1%). From 2009
to 2020, there was an increase in the proportion of individuals aged 80 years or older (from 9.7% in
2009 to 13% in 2020 [0.29p.p./year; p < 0.05]), in contrast to a decrease in the proportion of those aged
from 70 to 79 years old (from 33.2% in 2009 to 29% in 2020 [-0.35p.p./year; p < 0.001]). Similarly, an
increase in the proportion of individuals with 9 years or more of education was observed, concur-
rently with a decrease of those with 8 years or less of education (Table 1).

The frequency of older adults who reported having performed leisure time physical activity in
the three months prior to the interview increased significantly from 37.2% in 2009 to 48% in 2020
(0.93p.p./year; p<0.001), with a greater increase from 2015 to 2020 (1.17p.p./year; p < 0.001) (Table 2).
For the entire period studied, a greater increase was observed among men (1.14p.p./year; p < 0.001),
aged 60 to 69 years old (1.10p.p./year; p < 0.001), without a partner (1.01p.p./year; p < 0.001), living
in the North Region (1.40p.p./year; p < 0.001), and who did not have self-reported chronic disease
(1.05p.p./year; p < 0.001). Results for the most recent period (2015-2020) were similar to those of the
entire period (2009-2020), with larger annual variations (Table 2).

During the entire studied period, more than half of the population reported not practicing leisure
time physical activity (60.3%). However, there was a reduction in this percentage over time, from
64.2% in 2009 to 55.3% in 2020 (-0.85p.p./year; p < 0.001). In contrast, we observed an increase in the
percentage of those who reported performing activities 1 to 2 days (from 9% to 13.5% [0.43p.p./year;
p <0.001]) and 3 to 4 days per week (12.2% to 16% [0.41p.p./year; p < 0.001]) (Table 3). Approximately
one in five older adults who practiced leisure time physical activity in the three months prior to the
interview reported a usual duration of practicing of 60 minutes or more (20.8%). The frequency of
older adults in this usual duration of practice increased from 17.2% in 2009 to 24.8% in 2020 (0.79p.p./
year; p < 0.001), and there was also an increase in the usual duration of practice from 40 to 49 minutes,
from 5.7% in 2009 to 7% in 2020 (0.07p.p./year; p < 0.05) (Table 3).

As a result, there was an increase in the percentage of older adults reaching the recommended
level of leisure time physical activity (150 minutes/week of moderate activity or equivalent), from
23.2% in 2009 to 27.5% in 2020 (0.41p.p./year; p < 0.001). This increase occurred, particularly, among
men (0.64p.p./year; p < 0.001), aged 60 to 69 years (0.54p.p./year; p < 0.001), with up to 8 years of
education (0.34p.p./year; p < 0.001), with a partner (0.40p.p./year; p < 0.001), residing in the capitals
of the North Region (0.83p.p./year; p < 0.001), and with self-reported chronic disease (0.40p.p./year;
p <0.001) (Table 4).

Discussion

We conducted a time series study to analyze the temporal trend of leisure time physical activity
among Brazilian older adults based on the systematic collection of data conducted by Vigitel from
2009 to 2020 that included more than 180,000 older adults from 26 Brazilian capitals and the Federal
District. During the entire period studied, there was a significant increase in the proportion of older
adults who reported having practiced leisure time physical activity in the three months before the
study (0.93p.p./year), representing a positive evolution of this behavior in the studied population.
The weekly frequency of physical activity also evolved favorably, with a reduction in the percentage
of older adults who did not perform leisure time physical activity and an increase of those who prac-
ticed 1 to 4 times per week (1-2 days/week: 0.43p.p./year; 3-4 days/week: 0.41p.p./year). As for the
duration of activities, there was an increase in the percentage of older adults who reported practicing
activity for 40 to 49 minutes (0.07p.p./year) and 60 minutes or more (0.79p.p./year). Also, the practice
of leisure time physical activity (> 150 minutes/week of moderate intensity or equivalent) increased
from 23.3% in 2009 to 27.5% in 2020 (0.41p.p./year), with a higher increase during the most recent
period (2015-2020).

Cad. Saude Publica 2023; 39(8):e00212622
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Table 1

Distribution * (%) of the older adult population (= 60 years) from the Brazilian capitals and the Federal District, according to gender, age group,
educational level, marital status, geographic region, and chronic diseases. Risk and Protective Factors Surveillance System for Chronic Noncomunicable
Diseases Through Telephone Interview (Vigitel), 2009-2020.

Characteristics 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2009-2020 2015-2020
(p.p./year) ** (p.p./year) **

Gender

Men 40.1 40.0 403 394 405 41.0 393 394 40.2 400 388 41.7 -0.02 0.11

Women 599 60.0 59.7 606 59.5 59.0 60.7 60.6 59.8 600 612 583 0.02 -0.11
Age group (years)

60-69 571 57.7 578 56.2 56.0 578 576 56.8 575 575 579 580 0.07 0.19 ***

70-79 332 315 309 321 316 297 288 295 287 300 29.0 290 -0.35# 0.01

80 and more 9.7 108 113 11.7 124 124 136 137 138 125 131 13.0 0.29 *** -0.20
Educational level (years)

0-8 740 717 706 678 693 682 644 663 639 629 606 587 -1.22# -1.38 ***

9-11 151 16.7 169 194 17.7 179 186 186 20.1 207 222 21.8 0.55 # 0.88 #

11 and more 109 117 124 128 130 139 169 151 16.0 164 172 195 0.68 # 0.56
Marital status

Married or stable union  43.0 43.2 431 4277 439 417 446 424 414 395 39.8 405 -0.32 *** -0.84 ***

Single 570 56.8 569 573 56.1 583 554 576 586 605 602 595 0.32 *** 0.84 ***
Geographic region

Central-West 8.8 9.0 9.1 9.3 9.5 9.8 100 98 104 100 10.1 109 0.16 # 0.12

Northeast 231 219 223 225 222 223 224 224 222 222 222 220 -0.03 -0.08 ***

North 6.8 6.7 6.8 6.9 7.0 71 7.0 7.1 7.2 7.3 7.3 71 0.05 # 0.03

Southeast 517 532 524 521 51.8 513 513 51.0 507 513 51.1 507 -0.17 # -0.05

South 9.7 9.2 9.4 9.2 9.5 9.4 9.3 9.6 9.5 9.3 9.3 9.4 -0.01 -0.03
Chronic diseases

Yes 36.1 363 364 365 369 352 385 345 379 371 389 375 0.18 *** 0.44

No 639 63.7 636 635 631 648 615 655 621 629 61.1 625 -0.18 *** -0.44

p.p.: percentage points.

* Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the distribution of the older adult population of each city
estimated for each year of study;

** Annual variation corresponding to the Prais-Winsten regression coefficient value;

**% p < 0.05;

#p<0.001.

Despite the favorable evolution of indicators related to the practice of leisure time physical activ-
ity, it should be noted that the scenario of the older Brazilian adults remains less than ideal. The results
showed that, in the last year of the studied period (2020), over half the population (55.3%) had reported
not practicing any physical activity in the three months before the interview. Despite considering the
increase of the population reaching the recommended levels of physical activity, inequalities related
to gender, age, education level, and geographic region, already observed in 2009, remained existing
after 12 years. We highlight that these inequalities are not specific to the older adult population, also
being observed in other studies with Brazilian adults 16,17,18. Robust evidence supports that a higher
level of leisure time physical activity is frequently observed among men, younger individuals, and
those with higher education level 19. The hypotheses behind this evidence involves cultural factors,
namely: men participating more of collective activities, whereas women, prefer individual activities
with less physical strength 20; lack of motivation to practice physical activity due to natural reduction
of conditioning, especially from the second half of life 21,22; and practice of physical activity in other
domains (occupational activity, commuting activity 23, and household activity) competing with leisure
time physical activity among individuals with a lower education level 24. Adults with lower educa-

Cad. Saude Publica 2023; 39(8):e00212622
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Table 2

Prevalence * (%) of the older adult population (= 60 years) who practiced leisure time physical activity in the three months preceding the interview by

telephone survey in the Brazilian capitals and the Federal District, according to gender, age group, educational level, marital status, geographic region,

and chronic diseases. Risk and Protective Factors Surveillance System for Chronic Noncomunicable Diseases Through Telephone Interview (Vigitel), 2009-2020.

Characteristics

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2009-2020 2015-2020

(p.p./year) ** (p.p./year) **

Gender
Men
Women
Age group (years)
60-69
70-79
80 and more
Educational level (years)
0-8
9-11
11 and more
Marital status
Married or stable union
Single
Geographic region
Central-West
Northeast
North
Southeast
South
Chronic diseases
Yes
No
Total

404 399 443 433 388 425 440 486 464 50.6 49.7 537 1.14 *** 1.34 ***
350 356 383 36.6 372 374 391 393 408 430 424 438 0.77 *** 1.02 ***
38.8 402 413 416 393 437 431 46.0 471 487 483 518 1.10 *** 1.35 ***
375 351 426 39.1 39.6 358 41.1 409 397 455 438 440 0.64 # 0.93#
264 281 323 283 265 286 322 350 331 351 346 396 0.99 *** 0.76 #
31.2 318 346 329 31.8 318 322 36.7 36.1 392 377 408 0.79 # 1.22#
48.7 437 49.8 450 465 472 484 498 494 512 501 514 0.50 *** 0.44 #
615 620 629 640 583 670 664 621 626 657 653 656 0.34# 0.34
334 353 371 366 36.6 348 370 395 39.0 425 400 434 0.74 *** 0.91 ***
40.0 388 434 412 388 428 443 456 459 484 486 51.1 1.01 *** 1.26 ***
46.4 46.0 46.1 438 458 443 50.1 505 544 51.7 549 56.0 1.02 *** 1.13#
325 354 362 390 389 383 36.7 406 41.7 449 423 472 1.04 *** 1.56 #
271 338 337 372 328 334 392 410 416 449 433 439 1.40 *** 0.97 #
377 354 418 379 350 385 404 419 401 447 437 460 0.77 *** 1.05#
444 46.4 451 445 468 471 468 480 504 513 513 544 0.82 *** 1.33 ***
349 354 393 381 356 380 384 402 403 437 423 455 0.82 *** 1.19 *%*
412 40.7 432 411 417 422 453 483 475 50.0 49.7 521 1.05 *** 1.04 ***
372 373 407 392 37.8 395 41.0 430 43.0 46.1 452 480 0.93 *** 1.17 *%*

p.p.: percentage points.

* Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the distribution of the older adult population of each city

estimated for each year of study;

** Annual variation corresponding to the Prais-Winsten regression coefficient value;

*** p <0.001;
#p <0.05.

tional level are more likely to have lower socioeconomic status, leading to worse health outcomes
compared to those with a higher educational level, a concept called educational gradient in health
2526, To date, the extent of how socioeconomic inequalities affect physical activity among adults and
how it has changed over time in Brazil is uncertain. Therefore, the monitoring of health inequalities
is essential to inform and plan effective policies, programs, and actions to improve the health of the
population 4.

Our results indicate that leisure time physical activity practice rates among the less favored groups
has improved since 2009, although gender inequalities among older adults have increased and the
proportion of age groups has remained similar. We observed a decrease in the difference between
education levels and the geographic regions. Despite being impossible to identify the cause of this
phenomenon in our results, it can be attributed, at least partly, to the improvement of health access
for older adults, allowing greater access to information regarding the importance of physical activity,
and to the policies and programs that promote the practice of physical activity in the recent decades.

Cad. Saude Publica 2023; 39(8):e00212622
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Table 3

Prevalence * (%) of physical activity indicators among the older adult population (= 60 years) from the Brazilian capitals and the Federal District. Risk and
Protective Factors Surveillance System for Chronic Noncomunicable Diseases Through Telephone Interview (Vigitel), 2009-2020.

Indicators 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2009-2020 2015-2020
(p.p./year) **  (p.p./year) **

Weekly frequency (days)
1-2 9.0 91 102 101 100 105 114 130 111 131 133 135 0.43 *** 0.37 #
3-4 122 120 127 126 129 143 143 143 147 159 163 16.0 0.41 *** 0.46 #
=5 147 142 153 15.0 14.0 134 143 145 147 152 135 153 0.00 -0.01
No practice 64.2 648 619 622 631 617 600 583 594 558 569 553 -0.85 *** -0.87 ***
Daily duration (minutes)
<10 04 02 04 02 04 02 04 05 02 02 04 03 0.00 -0.03
10-19 1.3 1.5 1.7 1.4 1.5 1.4 1.2 1.2 1.7 1.5 1.6 1.5 0.01 0.07
20-29 1.6 2.1 1.7 22 20 20 21 2.2 16 22 1.8 24 0.01 -0.01
30-39 6.7 5.9 6.4 6.1 52 60 60 76 53 63 6.1 6.0 -0.01 -0.16
40-49 57 6.1 6.0 6.1 62 65 6.1 69 56 63 69 7.0 0.07 # 0.14
50-59 29 22 34 29 31 25 30 26 25 1.7 23 28 -0.05 -0.09
> 60 172 173 186 188 185 19.6 21.2 207 236 26.1 241 2438 0.79 *** 0.88
No practice 64.2 648 619 622 631 617 600 583 594 558 569 553 -0.85 *** -0.87 ***

p.p.: percentage points.

* Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the distribution of the older adult population of each city
estimated for each year of study;

** Annual variation corresponding to the Prais-Winsten regression coefficient value;

**% p <0.001;

#p <0.05.

A significant number of sedentary older adults started to practice physical activity in the 26 Bra-
zilian capitals and the Federal District during the studied period. To the best of our knowledge, no
Brazilian studies specifically addressing the motivation of the older adults to practice leisure time
physical activity have been conducted. However, data from the Brazilian National Household Sample
Survey (PNAD), conducted with individuals from Brazilian urban regions aged > 15 years, suggests
that the main motivations for the practice of physical activity include “relaxation and fun” (28.9%),
“improvement of quality of life and well-being” (26.8%), “improvement or maintenance of physi-
cal performance” (19.9%), and “medical indication” (4.9%) 27. These motivations may also apply to
older adults.

The analysis stratified by the presence of self-reported NCDs also provides important informa-
tion regarding the practice of leisure time physical activity by older adults. In 2009, 36.1% of the older
adults had chronic disease (diabetes and/or hypertension), and this percentage has increased to 37.5%
in 2020. A higher prevalence of leisure time physical activity was observed among individuals without
self-reported NCDs. It is known that this scenario might be associated to the greater presence of dis-
abling conditions among individuals with chronic disease 28, but that alone is not enough to explain all
the difference observed. This finding might indicate that unhealthy behaviors, considered to be risk
factors for these diseases, such as physical inactivity, tend to persist after their diagnosis and that these
individuals are less susceptible to adhere current actions to promote physical activity.

Although the prevalence of older adults with the recommended level of physical activity is still
less than ideal, the trend of increase observed is a positive result, and the same scenario was observed
in higher income countries, such as the United States 28. A population-based study that analyzed data
from three leading surveillance systems in the United States (National Health and Nutrition Examination
Survey — NHANES, Behavioral Risk Factor Surveillance System — BRESS, and National Health Interview
Survey — NHIS) reported a prevalence ranging from 27% to 44% of older adults with a reccommended

Cad. Saude Publica 2023; 39(8):e00212622
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Table 4

Prevalence * (%) of the older adult population (= 60 years) who practiced sufficient leisure time physical activity (150 minutes/week) from the Brazilian

capitals and the Federal District, according to gender, age group, educational level, marital status, geographic region, and chronic diseases. Risk and

Protective Factors Surveillance System for Chronic Noncomunicable Diseases Through Telephone Interview (Vigitel), 2009-2020.

Characteristics

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2009-2020

(p.p./year) **

2015-2020
(p.p./year) **

Gender
Men
Women
Age group (years)
60-69
70-79
80 and more
Educational level (years)
0-8
9-11
11 and more
Marital status
Married or stable union
Single
Geographic region
Central-West
Northeast
North
Southeast
South
Chronic diseases
Yes
No
Total

273 256 282 283 266 262 302 311 292 332 317 337 0.64 *** 0.66 #
20,6 208 215 211 21.8 237 220 202 235 237 233 231 0.25# 0.50
247 258 266 264 259 284 274 271 291 308 297 316 0.54 *** 0.90 #
229 200 232 231 237 215 242 226 235 254 252 240 0.30 *** 0.30
16.0 142 147 145 142 154 183 17.7 168 173 157 17.1 0.22 -0.42#
179 187 193 191 197 185 189 20.0 204 227 213 21.7 0.34 *** 0.58 #
341 271 312 277 29.0 321 304 303 308 313 300 309 0.08 0.03
446 40.7 425 440 381 458 434 371 409 412 409 413 -0.21 0.24
194 19.2 202 215 203 212 21.8 209 225 242 227 236 0.40 *** 0.49 #
26.2 254 273 257 264 272 280 271 281 297 291 302 0.38 *** 0.57 #
29.2 324 274 284 303 284 347 314 350 330 341 328 0.50 # 0.08
221 217 232 249 258 246 226 244 260 274 274 289 0.56 # 1.20 ***
17.7 19.2 187 227 202 210 252 245 256 281 256 249 0.83 *** 0.13
231 211 246 222 215 242 243 231 235 263 247 258 0.31# 0.49
255 27.6 257 277 274 272 266 253 276 277 275 30.1 0.18 0.68 #
203 203 226 226 221 232 235 230 237 253 237 257 0.40 *** 0.40 #
286 268 271 263 266 275 279 273 292 313 311 306 0.30 0.78 #
233 227 242 239 238 247 252 245 258 275 266 275 0.41 *** 0.59 #

p.p.: percentage points.

* Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the distribution of the older adult population of each city

estimated for each year of study;

** Annual variation corresponding to the Prais-Winsten regression coefficient value;

*** p <0.001;
#p <0.05.

level of physical activity, with an increasing trend from 1998 to 2013 28. According to the authors,
such increase is positive but there is still room for improvement, considering that over half of the
older population does not reach the adequate level of physical activity, and this outcomes may also
apply to the scenario of Brazilian older adults presented in our study.

Our study did not aim to explain the causes of the trends in physical activity; however, it is plau-
sible to assume that they could be partially explained by Brazilian public policies conducted during
the period, such as the Health Gym Program 29, and the Live Healthy Program 30. However, until this
moment, no studies on the efficacy of these actions were found to allow the understanding of their
real impact on the prevalence of physical activity among older Brazilian adults. Possibly, actions with
lower costs became an interesting option for public health managers in recent years, such as the devel-
opment of guides for the physical activity practice among the Brazilian population, including older
adults, as a form of active aging promotion 29,30,31,

Cad. Saude Publica 2023; 39(8):e00212622
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Our study presents some limitations that must be addressed. Firstly, Vigitel is a survey conducted
using telephone interviews. Therefore, the practice of leisure time physical activity was self-reported
and, thus, prone to measuring errors. However, self-reported information is often used in large sur-
veys on health conditions and lifestyle due to the facility and the low application cost in large popula-
tion samples 27,32,33,34. Even though the use of this self-reported information may result in measuring
errors, it is plausible to assume that this limitation is constant over time, so the identified trends, or
even the annual variation, were not completely affected. Finally, the Vigitel sample was exclusively
composed of individuals who have a landline telephone in a Brazilian capital city, a characteristic
inherent to the methodology of the survey, which represents a potential risk to the representativeness
of the sample, reducing the participation of some population groups, such as men and low-income
individuals. We highlight, however, that Vigitel uses adequate weighting factors to adjust the estimates
and correct the differences between the population with and without a landline telephone, allowing
the extrapolation of the results to the total Brazilian population 31.

Conclusion

Our results showed an increasing temporal trend in the prevalence of leisure time physical activity
among older adult population in the 26 Brazilian capitals and the Federal District, especially among
younger older adults, with a lower education level, residents of the capitals in the North Region, and
without self-reported chronic diseases. The weekly frequency of physical activity also evolved favor-
ably, with a reduction in the percentage of older adults who did not perform leisure time physical
activity and an increase of those who practiced from 1 to 4 days per week. This study present unprec-
edented data that may be applied in the evaluation of health policies and programs or even in the
proposal of new actions targeting the leisure time physical activity practice by older adults.

Cad. Saude Publica 2023; 39(8):e00212622

9



10

Soares MM et al.

Contributors

M. M. Soares contributed to the study concep-
tion, data analysis and interpretation, writing, and
review; and approved the final version. T. C. M.
Caldeira contributed to the study conception, data
analysis and interpretation, writing, and review;
and approved the final version. T. M. Sousa con-
tributed to the data interpretation and review; and
approved the final version. L. F. M. Rezende con-
tributed to the data interpretation and review; and
approved the final version. R. M. Claro contributed
to the study conception, data analysis and interpre-
tation, writing, and review; and approved the final
version.

Additional information

ORCID: Marcela Mello Soares (0000-0002-2569-
9335); Thais Cristina Marquezine Caldeira (0000-
0002-9415-5817); Taciana Maia de Sousa (0000-
0002-7387-154X); Leandro Férnias Machado de
Rezende (0000-0002-7469-1399); Rafael Moreira
Claro (0000-0001-9690-575X).

Acknowledgments

The work was supported by the Brazilian
Coordination for the Improvement of Higher
Education Personnel (CAPES; grant n. 001 -
scholarship for M. M. Soares and T. C. M. Caldeira).
It was also supported by the Minas Gerais State
Research Foundation (FAPEMIG - scholarship for
R. M. Claro).

Cad. Saude Publica 2023; 39(8):e00212622

References

1.

10.

11.

12.

13.

Silva MS, Silva NB, Alves AGP, Aratjo SP,
Oliveira ACD. Risco de doencas cronicas
nao transmissiveis na populacdo atendida em
programa de educacao nutricional em Goia-
nia (GO), Brasil. Ciénc Satude Colet 2014;19:
1409-18.

Veras R. Population aging today: demands,
challenges and innovations. Rev Satide Publica
2009; 43:548-54.

Ervatti L, Borges GM, Jardim AP. Mudanca
demografica no Brasil do século XXI:
subsidios para as projecdes da populacdo. Rio
de Janeiro: Instituto Brasileiro de Geografia e
Estatistica; 2015.

World Health Organization. Global status re-
port on noncommunicable diseases 2014. Ge-
neva: World Health Organization; 2014.
Omran AR. The epidemiologic transition:
a theory of the epidemiology of population
change. Milbank Q 2005; 83:731-57.

World Health Organization. Preventing
chronic diseases: a vital investment. Geneva:
World Health Organization; 2005.

Malta DC, Silva MMA, Moura L, Morais Neto
OL. A implantag¢ao do Sistema de Vigilancia de
Doencas Cronicas Nao Transmissiveis no Bra-
sil, 2003 a 2015: alcances e desafios. Rev Bras
Epidemiol 2017; 20:661-75.

Wang X, Hu J, Wu D. Risk factors for frailty
in older adults. Medicine (Baltimore) 2022;
101:e30169.

World Health Organization. Global recom-
mendations on physical activity for health. Ge-
neva: World Health Organization; 2010.
World Health Organization. WHO guidelines
on physical activity and sedentary behaviour.
Web annex: evidence profiles. Geneva: World
Health Organization; 2020.

Oliveira LSSCB, Souza EC, Rodrigues RAS,
Fett CA, Piva AB. The effects of physical activ-
ity on anxiety, depression, and quality of life in
elderly people living in the community. Trends
Psychiatry Psychother 2019; 41:36-42.
Organizacao Pan-Americana da Satde. Doen-
cas cronico-degenerativas e obesidade: estra-
tégia mundial sobre a alimentacdo saudavel,
atividade fisica e saude. Brasilia: Organiza¢do
Pan-Americana da Saude; 2003.

Lima DF, Lima LA, Sampaio AA. Recreational
physical activity in Brazilian older adults: sec-
ondary analysis of the 2018 Vigitel survey.
Geriatr Gerontol Aging 2022; 16:1-4.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ministério da Sadde. Vigitel Brasil 2020:
vigilancia de fatores de risco e protecdo para
doencas cronicas por inquérito telefonico.
Brasilia: Ministério da Saude; 2021.
Ainsworth BE, Haskell WL, Whitt MC, Ir-
win ML, Swartz AM, Strath SJ, et al. Com-
pendium of physical activity codes and MET
intensities. Med Sci Sports Exerc 2000; 32
(9 Suppl):S498-504.

Cruz MS, Bernal RTI, Claro RM. Tendéncia da
pratica de atividade fisica no lazer entre adul-
tos no Brasil (2006-2016). Cad Satde Publica
2018; 34:e00114817.

Malta DC, Andrade S, Santos M, Rodrigues G,
Mielke G. Tendéncias dos indicadores de ativ-
idade fisica em adultos, conjunto de capitais
do Brasil 2006-2013. Rev Bras Ativ Fis Sadde
2015; 20:141-51.

Mielke GI, Hallal PC, Malta DC, Lee IM. Time
trends of physical activity and television view-
ing time in Brazil: 2006-2012. Int ] Behav Nutr
Phys Act 2014; 11:101.

Nunes APOB, Luiz OC, Barros MBA, Cesar
CLG, Goldbaum M. Dominios de atividade
fisica e escolaridade em Sao Paulo, Brasil: estu-
do transversal seriado, 2003 e 2008. Cad Sadde
Publica 2015; 31:1743-55.

Azevedo MR, Aratjo CLP, Reichert FF. Gen-
der differences in leisure-time physical activ-
ity. Int J Public Health 2007; 52:8-15.
Parahyba MI, Veras R. Diferenciais sociode-
mograficos no declinio funcional em mobi-
lidade fisica entre os idosos no Brasil. Ciénc
Saude Colet 2008; 13:1257-64.

Rossi PG, Carnaz L, Bertollo WL, Takahashi
ACM. Causes of drop out from a physical ex-
ercise supervised program specific to older
adults. Fisioter Mov 2018; 31:e¢003133.
Madeira MC, Siqueira FCV, Facchini LA, Sil-
veira DS, Tomasi E, Thumé E, et al. Atividade
fisica no deslocamento em adultos e idosos do
Brasil: prevaléncias e fatores associados. Cad
Saude Publica 2013; 29:165-74.

Peixoto SV, Mambrini JVM, Firmo JOA,
Loyola Filho Al, Souza Junior PRB, Andrade
FB, et al. Pratica de atividade fisica entre adul-
tos mais velhos: resultados do ELSI-Brasil. Rev
Saude Publica 2018; 52:5s.

Werneck AO, Baldew S-S, Miranda JJ, Arnesto
OD, Stubbs B, Silva DR, et al. Physical activ-
ity and sedentary behavior patterns and so-
ciodemographic correlates in 116,982 adults
from six South American countries: the South
American physical activity and sedentary be-
havior network (SAPASEN). Int J Behav Nutr
Phys Act 2019; 16:68.

26.

27.

28.

29.

30.

31.

32.

33.

34,

LEISURE TIME PHYSICAL ACTIVITY AMONG OLDER ADULTS

Ferrari GLM, Kovalkys I, Fisberg M, Gémez
G, Rigotti A, Sanabria LYC, et al. Socio-demo-
graphic patterning of objectively measured
physical activity and sedentary behaviours
in eight Latin American countries: findings
from the ELANS study. Eur J Sport Sci 2020;
20:670-81.

Instituto Brasileiro de Geografia e Estatistica.
Pesquisa Nacional por Amostra de Domicilios
— PNAD: praticas de esporte e atividade fisica:
2015. Rio de Janeiro: Instituto Brasileiro de
Geografia e Estatistica; 2017.

Keadle SK, McKinnon R, Graubard BI, Troia-
no RP. Prevalence and trends in physical ac-
tivity among older adults in the United States:
a comparison across three national surveys.
Prev Med 2016; 89:37-43.

Ministério da Saude. Portaria ne 719, de 7 de
abril de 2011. Institui o Programa Academia
da Sadde no ambito do Sistema Unico de
Satde. Diario Oficial da Unido 2011; 8 apr.
Ministério do Esporte. Programa Vida
Saudavel: orienta¢des para implantagao. Brasi-
lia: Ministério do Esporte; 2013.
Departamento de Promocao da Saude, Sec-
retaria de Atencao Primaria a Saude, Minis-
tério da Sadde. Guia de atividade fisica para
a populacdo brasileira. Brasilia: Ministério da
Satde; 2021.

Pickens CM, Pierannunzi C, Garvin W, Town
M. Surveillance for certain health behaviors
and conditions among states and selected lo-
cal areas: Behavioral Risk Factor Surveillance
System, United States, 2015. MMWR Surveill
Summ 2018; 67:1-90.

Riley L, Guthold R, Cowan M, Savin S, Bhatti
L, Armstrong T, et al. The World Health Orga-
nization STEPwise approach to noncommu-
nicable disease risk-factor surveillance: meth-
ods, challenges, and opportunities. Am ] Public
Health 2016; 106:74-8.

Instituto Brasileiro de Geografia e Estatistica.
Pesquisa Nacional de Sadde 2019: percep-
¢ao do estado de saude, estilos de vida, doen-
cas cronicas e saude bucal: Brasil e grandes
regides. Rio de Janeiro: Instituto Brasileiro de
Geografia e Estatistica; 2020.

Cad. Saude Publica 2023; 39(8):e00212622

11



12

Soares MM et al.

Resumo

A prdtica de atividade fisica no lazer traz diversos
beneficios a satide, como a prevengdo de doengas
ndo transmissiveis. Investigar a tendéncia tem-
poral da prdtica de atividade fisica em idosos de
acordo com caracteristicas sociodemogrdficas e
regides geogrdficas pode ser importante para for-
mular politicas piiblicas de satide e intervengdes
efetivas. Este é um estudo de série temporal para
analisar a tendéncia temporal de idosos brasileiros
a prdtica de atividade fisica no lazer entre 2009 e
2020. Uma amostra de 186.097 idosos (= 60 anos)
foi obtida do Sistema de Vigilancia de Fatores de
Risco e Protecdo para Doencas Cronicas por In-
quérito Telefonico (Vigitel) (2009-2020). Foram
coletadas informagaoes sobre prdtica de atividade
fisica no lazer e caracteristicas sociodemogrdficas
e de saide. A regressdo de Prais-Winsten foi uti-
lizada para identificar tendéncias significativas
na varia¢ao anual dos indicadores de prdtica de
atividade fisica no lazer. A prdtica de atividades
fisicas moderadas por > 150 minutos/semana var-
iou de 23,3% a 27,5% (0,41p.p./ano) (2009-2020)
com maior aumento em 2015-2020 (0,59.p./ano).
O aumento mais recente ocorreu entre homens, in-
dividuos entre 60 e 69 anos de idade, aqueles com
menor escolaridade, residentes na Regiao Nordeste
e sem doenga cronica autorreferida. Esses resulta-
dos podem contribuir para a avaliacdo das politi-
cas de satide brasileiras voltadas a prdtica de ativi-
dade fisica no lazer em idosos.

Envelhecimento,; Atividade Fisica;
Doenca Cronica
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Resumen

La prdctica de actividad fisica por ocio trae
diversos beneficios a la salud, como la prevencion
de enfermedades no transmisibles. Investigar la
tendencia temporal de la prdctica de actividad
fisica en adultos mayores segin las caracteristicas
sociodemogrdficas y las regiones geogrdficas
puede ser importante para formular politicas
de salud publica e intervenciones efectivas. Este
es un estudio de serie temporal para analizar la
tendencia temporal de adultos mayores brasilefios
a la prdctica de actividad fisica por ocio entre 2009
¥ 2020. Se obtuvo una muestra de 186.097 adultos
mayores (> 60 afios) del Vigilancia de Factores de
Riesgo y Proteccion para Enfermedades Cronicas
No Transmisibles por Entrevista Telefonica
(Vigitel) (2009-2020). Se recopilé informacién
sobre prdctica de actividad fisica por ocio y las
caracteristicas sociodemogrdficas y de salud.
Se utilizé la regresion de Prais-Winsten para
identificar tendencias significativas en la variacion
anual de los indicadores de prdctica de actividad
fisica por ocio. La prdctica de actividades fisicas
moderada por > 150 minutos/semana varié de
23,3% a 27,5% (0,41p.p./anio) (2009-2020) con el
mayor aumento en 2015-2020 (0,59.p./afo). El
aumento mds reciente ocurrié entre hombres, las
personas entre 60y 69 afios de edad, aquellos con
menor educacion, residentes en la Region Nordeste
y sin enfermedad crénica autoinformada. Estos
resultados pueden contribuir a la evaluacion de las
politicas de salud brasilefias dirigidas a la prdctica
de actividad fisica por ocio en adultos mayores.

Envejecimiento; Actividad Fisica;
Enfermedad Croénica
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