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ABSTRACT: Objective: To estimate prevalence of  healthy behaviors among individuals aged 30 years or more, 
diagnosed with arterial hypertension and diabetes mellitus, using information from the National Health Survey, 
2019. Methods: Cross-sectional study with cluster sampling and simple random sampling in three stages. Individuals 
were aggregated according the following conditions: having arterial hypertension; arterial hypertension only; 
diabetes mellitus; diabetes mellitus only; arterial hypertension and diabetes mellitus only; without chronic non-
communicable diseases. Poisson regression models and crude and adjusted prevalence ratios for sex, age group, 
and schooling were used. The proportion of  recommendations received by patients with arterial hypertension 
and diabetes mellitus was estimated by type of  care (public/private). Results: A total of  69,285 individuals aged 
30 years or more was analyzed. Compared to individuals without non-communicable diseases, prevalence of  
consumption of  fruits and vegetables ≥5 days a week was significantly higher among individuals with arterial 
hypertension (39.9% - 95%CI 38.8–41.0) and those with diabetes mellitus (42.8% - 95%CI 40.7–44.9). However, 
estimates of  not having consumed ultra-processed food were low, 19.7% (95%CI 18.9–20.6) and 21.9% (95%CI 
20,3–23.5), respectively. Prevalence of  not smoking reached values close to 90% and significant prevalence ratios, 
whereas the practice of  physical activity had levels below 30% and non-significant prevalence ratios. The proportion 
of  healthy eating recommendations reached 90%, but it was close to 70% for not smoking. Conclusions: It is 
necessary to encourage the practice of  healthy lifestyles and provide information about the benefits of  physical 
activity and the harmful effects of  unhealthy eating for well-being and aging with quality.
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INTRODUCTION

Demographic transition is one of  the most important social trends of  the XXI century1. 
Many of  the changes in global demographic patterns are a result of  historical processes of  
social and economic development, of  improvements in environmental conditions and pub-
lic health, besides advances in medicine and the creation of  new intervention technologies. 
The progress has contributed with a strong reduction of  the fertility rate, the remarkable 
reduction in childhood mortality and increased life expectancy2. However, while the popu-
lation ages, chronic health issues increase and cause limitations in routine activities, func-
tional incapacities and loss in quality of  life3,4.

In this context, the identification of  factors that influence the quality of  life during the 
aging process has become an essential matter. As part of  the sustainable development goals, 
most public health actions have been focusing on the promotion of  health, stimulating 
healthy behaviors and reducing risk factors5. The efforts have been addressed to the promo-
tion of  practicing physical activities and healthy eating habits, the prevention and control 
of  smoking and alcohol abuse6. 

Studies from several countries have shown the importance of  adopting healthy lifestyles, 
throughout life, aiming at a healthy aging process7-9. Studies in France10 and in the United 
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States11 showed that the adoption of  healthy behaviors can increase healthy life expectancy 
considerably. 

Another line of  research has analyzed the impact of  lifestyle among patients with chronic 
diseases12,13. The results showed not only the beneficial intervention of  healthy behaviors14, 
but also the harmful effects of  unhealthy habits, such as physical inactivity, inappropriate 
diet, excess weight, smoking and alcohol abuse on the worsening and the sequelae of  the 
diseases15.

The increased longevity of  the Brazilian population16 has led to the growth of  
chronic non-communicable diseases (NCDs), responsible for more than 70% of  pre-
mature deaths and for a substantial part of  the total disease load among the elderly17,18. 
Several initiatives have been developed by the National Program of  Health Promotion, 
implemented in articulation with primary health care19,20. Recommendations in health 
care centers involve the promotion of  physical activities, prevention and control of  
smoking, prevention of  alcohol abuse, adoption of  healthy eating habits and mainte-
nance of  adequate weight20. 

Results of  a telephone survey in Brazilian capitals showed considerable advances in sev-
eral healthy behaviors, from 2006 to 201921. In comparison to other countries in the world, 
Brazil stood out for the low prevalence of  tobacco consumption (16.5%), in 2018, much 
lower than the median estimation of  22.0%. On the other hand, the prevalence of  insuf-
ficient physical activity (47.0%) is one of  the highest in the world and corresponds to the 
percentage of  97% in the set of  countries. As to the prevalence rates of  arterial hyperten-
sion (AH) and diabetes mellitus (DM), standardized by age and estimated for 2015, the esti-
mates in Brazil pointed out to 23.3 and 8.3%, respectively, which are slightly lower than the 
average prevalence rates of  the total of  countries22.

Using the data from the National Health Survey, 2019  (Pesquisa Nacional de 
Saúde‑PNS, 2019) , this study aimed at comparing the prevalence rates of  healthy behav-
iors between individuals aged 30 years or more diagnosed with AH and DM and those 
who do not have NCD, and to investigate the proportion of  hypertensive and diabetic 
individuals who received recommendations from health care centers for the adoption 
of  healthy behaviors. 

METHODS

STUDY DESIGN

In this study, the source of  information was the National Health Survey (PNS - 2019). 
This is a cross-sectional study carried out by the Ministry of  Health, in partnership with 
the Brazilian Institute of  Geography and Statistics (IBGE), in 2019. It included visits to 
108,525 permanent private households, and 94,114 interviews were carried out. The non-re-
sponse rates were, respectively, 8.1 and 6.4%23. 
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PNS-2019 was approved by the National Commission of  Ethics in Research (CONEP) 
in August, 2019 (process n. 3.529.376).

SAMPLE

The PNS sample constitutes a subsample of  the master sample of  Integrated Household 
Survey System (SIPD), in IBGE. A cluster sampling was used in three selection stages (cen-
sus tracts or composition of  tracts, households, individuals), with stratification of  primary 
sample units (UPA). In all stages, the selection of  sampling units was performed by simple 
random sample23,24. 

STUDY VARIABLES

In this study, we used the information from the individual survey, answered by one 
selected resident of  the household. 

Given the small prevalence rates of  AH (2.8%) and DM (0.6%) among individuals aged 
30 years or less, which, in general, are diabetes type I, in this study we considered individ-
uals aged 30 years or more.

To calculate prevalence of  diagnosis of  at least one NCD, the following diseases were 
considered: AH, DM, heart disease, stroke, asthma, arthritis, chronic back pain, work-re-
lated musculoskeletal disorder (WMSD), depression, another mental illness, lung disease, 
cancer and chronic kidney failure. 

To investigate the influence of  comorbidities in the adoption of  healthy behaviors, indi-
viduals were aggregated according to the diagnosis of: AH; only AH and no other NCD; 
DM; only DM and no other NCD; only AH and DM. 

As to healthy behaviors, the following habits were considered: practice of  physical activ-
ity during leisure time at the recommended level (150 minutes or more of  moderate phys-
ical activities or 75 minutes or more of  vigorous physical activities a week)25; not drinking 
heavily, defined as the consumption of  eight or more doses of  alcohol a week for women, 
and 15 or more doses for men26; not smoking tobacco products currently; being a former 
smoker of  tobacco products.

Regarding dietary habits, based on the questionnaire about food intake on weekdays pres-
ent in both PNS editions, we considered the regular intake of  fruits and vegetables (≥5 days 
a week), indicator that was validated by Monteiro et al.27. Based on the questionnaire about 
food intake on the day previous to the survey, introduced in PNS-2019, the following indica-
tors were considered: did not consume ultra-processed foods; did not consume any sweets; 
and did not drink soft drinks. As to the maintenance of  adequate weight, weight measure-
ment in the month previous to the survey was the considered indicator. Regarding the intake 
of  salt, the perception of  adequate/low consumption was considered. 
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The following sociodemographic characteristics were observed: sex, age group (30–49, 
50–59, 60–69, 70 or more) and schooling (no schooling/incomplete elementary school; com-
plete elementary school/incomplete high school; complete high school/incomplete higher 
education; complete higher education).

DATA ANALYSIS

The prevalence rates of  healthy behaviors and the respective 95% confidence intervals 
were estimated among those who reported a diagnosis of  AH and only AH. Poisson regres-
sion models were used to compare the prevalence rates of  healthy behaviors among indi-
viduals who reported AH and only AH with the ones found among individuals who did 
not refer any NCD. Crude prevalence ratios (PR) and those adjusted by sex, age group and 
schooling were calculated. The PR tests were used to detect differences in the prevalence 
ratios at a 5% significance level. The same procedures were used for individuals who reported 
DM and only DM, and those who reported only AH and DM. 

To verify the recommendations made to individuals diagnosed with AH and DM, who 
received medical care for these reasons, the following topics were analyzed, respectively: 
“In any of  the appointments due to hypertension (diabetes), has any physician or another 
health professional given you any of  these recommendations”? Among individuals diagnosed 
with AH, the recommendations related to healthy behaviors were: keeping a healthy diet; 
maintaining adequate weight; consuming less salt; practicing regular physical activities; not 
smoking; not drinking excessively. Among diabetic individuals, the same recommendations 
were considered, however, excluding the item “consuming less salt” and including “reduc-
ing the intake of  pasta and bread”. The proportions of  recommendations received among 
hypertensive and diabetic individuals and the respective confidence intervals were estimated 
by type of  service, public (in the Unified Health System – SUS) or private (not SUS).

In the statistical analysis, the PNS sample design was considered by observing the sam-
pling weights and the cluster effect. The Software for Statistics and Data Science (StataCorp 
LP, CollegeStation, Texas, United States), version 14.0, survey mode, was used. 

RESULTS

We analyzed 69,285 individuals aged 30 years or more. Of  these, 20,720 (29.9%) referred 
a medical diagnosis of  AH, and 8,257 (11.9%) referred only AH; 6,746 (9.7%) reported a 
diagnosis of  DM, and 1,215 (1.8%), only DM. Regarding AH and DM, 4,362 (6.3%) reported 
a diagnosis of  both diseases, and 1,555 (2.2%), only the two diseases. 

Table 1 shows the prevalence rates of  healthy behaviors among individuals aged 30 years 
or more diagnosed with AH, only AH, diabetes, only diabetes, and no NCD. The highest 
prevalence rates occurred for not drinking heavily, ranging from 92.3% (95%CI 91.9–92.8) 
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Table 1. Prevalence rates (%) of the adoption of healthy behaviors and respective confidence 
intervals among individuals aged 30 years or more with self-reported diagnosis of arterial 
hypertension, only arterial hypertension, diabetes mellitus, only diabetes mellitus, and those 
with no self-reported diagnosis of chronic non-communicable diseases (NCD). Brazil, 2019.

*On the day prior to the study; **At the recommended level: for 150 minutes in moderate physical activities or 
75 minutes in vigorous physical activities; ***15 doses or more of alcohol among men and 8 doses or more 
among women per week. CI: confidence intervals; AH: arterial hypertension; DM: diabetes mellitus: NCD: chronic 
non‑communicable disease.

Behaviors
AH Only AH DM Only DM No NCD 

% 95%CI % 95%CI % 95%CI % 95%CI % 95%CI

Consumption 
of fruits and 
vegetables ≥5 
weekdays

39.9
38.8–
41.0

37.7
35.9–
39.5

42.8
40.7–
44.9

44.3
3.,9–
48.8

32.6
31.7–
33.6

Did not consume 
ultra-processed 
foods *

19.7
18.9–
20.6

19.7
18.2–
21.4

21.9
20.3–
23.5

21.6
18.4–
25.1

15.5
14.8–
16.2

Did not consume 
sweets*

57.1
55.9–
58.3

56.3
54.4–
58.2

61.5
59.5–
63.5

61.5
57.1–
65.7

53.6
52.5–
54.7

Did not drink soft 
drinks*

75.3
74.2–
76.3

72.9
71.2–
74.6

76.4
74.4–
78.4

76.6
72.2–
80.5

66.9
65.9–
67.8

Adequate/low 
perception of salt 
consumption

41.3
40.0–
42.5

38.3
36.5–
40.2

41.0
39.0–
43.0

28.5
24.9–
32.3

22.8
22.1–
23.6

Weight 
verification for at 
least 1 month

56.9
55.8–
58.0

56.9
54.9–
58.8

58.6
56.6–
60.6

60.2
55.8–
64.5

58.5
57.4–
59.6

Practice of 
physical activity**

22.6
21.5–
23.6

26.9
25.2–
28.7

20.2
18.6–
21.9

23.8
20.3–
27.7

31.1
30.1–
32.1

Not drinking 
heavily***

94.8
94.3–
95.3

93.4
92.5–
94.2

96.7
95.9–
97.3

96.1
94.3–
97.4

92.3
91.8–
92.8

Currently not 
smoking tobacco 
products

89.0
88.3–
89.8

88.8
87.3–
90.1

89.6
88.2–
90.9

88.4
85.0–
91.1

86.7
86.0–
87.4

Former smokers 
of tobacco 
products

37.1
35.9–
38.3

30.5
28.9–
32.2

39.4
37.4–
41.4

30.8
27.0–
34.9

22.6
21.8–
23.5
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among individuals who were not diagnosed with NCD, to 96.7% (95%CI 95.9–97.3) among 
those with DM, and for not smoking, ranging from 86.7% (95%CI 86,0–87,4) to 89.6% 
(95%CI 88.2–90,9) in the same groups, respectively. 

The lowest prevalence rates corresponded to the practice of  physical activity at the 
recommended level, with minimum value of  20.2% (95%CI 18.6–21.9) among diabetic 
individuals, and maximum value of  31.1% (95%CI 30.1–32.1) among those with no NCD. 
As to dietary habits, the highest prevalence rates were found for not having drunk soft 
drinks on the day prior to the study, which reached 76.6% (95%CI 72.2–80.5) among those 
with only DM, whereas the lowest prevalence rates corresponded to not having consumed 
ultra-processed foods, ranging from 15.5% (95%CI 14.8–16.2), among those with no NCD, 
to 21.9% (95%CI 20.3–23.5) of  the total number of  diabetic individuals. The prevalence of  
the intake of  fruits and vegetables ≥5 days a week reached the maximum value of  44.3% 
(95%CI 39.9–48.8) among those with only DM. 

The comparison of  prevalence rates of  healthy behaviors among hypertensive individ-
uals and those with no NCD was presented in Table 2. The crude and adjusted PR were 
significant for the consumption of  fruits and vegetables, not having drunk soft drinks and 
being a former smoker (for the total number of  hypertensive individuals), perception of  salt 
consumption in small/adequate amounts, and not smoking in both groups. Once the habit 
of  measuring weight is more common among people with higher schooling, PR became 
significant and higher than 1 only after the control of  sociodemographic variables.

Table 3 shows the PR of  healthy behaviors among individuals aged 30 years or more 
diagnosed with diabetes (total and only diabetes) compared to those with no NCD. For the 
total of  diabetic individuals, the PR of  all habits was significantly higher than 1, before and 
after the control of  sociodemographic factors, except for not consuming ultra-processed 
foods, not drinking soft drinks and the practice of  physical activity at the recommended 
level. For individuals with DM only, the adjusted PR was significant for the intake of  fruits 
and vegetables on five or more weekdays, for not drinking soft drinks and for not having 
the habit of  heavy drinking. The perception of  adequate/low salt consumption stood out, 
whose crude PR was much lower than that in the total of  diabetic individuals and whose 
adjusted PR was not significant, showing the influence of  comorbidities in the adoption 
of  healthy habits.

The prevalence rates of  healthy behaviors among individuals diagnosed only with AH and 
DM are presented in Table 4. Prevalence of  the intake of  fruits and vegetables ≥5 days on the 
week was statistically higher than that of  individuals without NCD, but after the control of  
sociodemographic variables, PR was not significant (PR=1.07; 95%CI 0.96–1.19). The prev-
alence rates of  not having consumed ultra-processed foods (23.9% - 95%CI 20.8–27.4) and 
not having drunk 78.5% (95%CI 74.9–81.8) were higher than the estimates of  all the other 
groups. As to the comparison with individuals without NCD, crude and adjusted PRs were 
significant for not having consumed ultra-processed foods, sweets, soft drinks, for the per-
ception of  adequate salt consumption and for not currently smoking. For weight measure-
ment in the past month, only the adjusted PR was statistically significant. 



SZWARCWALD, C.L. ET AL.

8
REV BRAS EPIDEMIOL 2021; 24: E210017.SUPL.2

Table 5 shows the proportions of  recommendations in the past health appointment car-
ried out less than three years before the interview with individuals who reported a medi-
cal diagnosis of  AH or DM. As to the recommendations of  healthy diet and maintenance 
of  adequate weight, the proportions were higher than 80% among hypertensive individu-
als and 90% among diabetic individuals. As to the specific recommendations for each dis-
ease, the proportion of  hypertensive individuals who were advised to consume less salt was 

Table 2. Prevalence ratio of the adoption of healthy behaviors among individuals aged 30 years 
or more with self-reported diagnosis of arterial hypertension and only arterial hypertension in 
comparison to those with no self-reported diagnosis of chronic non-communicable disease 
(NCD). Brazil, 2019.

*On the day prior to the study; **For 150 minutes in moderate physical activities or 75 minutes in vigorou physical 
activities; ***15 doses or more of alcohol among men, and 8 doses or more among women a week; #PR adjusted by 
sex, age group and schooling; aSignificant at 5%. CI: confidence intervals; AH: arterial hypertension; PR: prevalence 
ratio; DM: diabetes mellitus; NCD: chronic non-communicable disease.

Behaviors
AH Only AH

PR 95%CI PR# 95%CI PR 95%CI PR* 95%CI

Consumption of fruits 
and vegetables ≥5 
weekdays

1.22a 1.18–1.27 1.05a 1.00–1.10 1.15a 1.09–
1.22

1.03 0.97–1.09

Did not consume 
ultra-processed 
foods *

1.27a 1.20–1.35 1.01 0.95–1.44 1.27a 1.16–
1.40

1.05 0.95–1.17

Did not consume 
sweets*

1.08a 1.04–1.11 1.00 0.96–1.04 1.06a 1.01–
1.10

0.98 0.93–1.03

Did not drink soft 
drinks*

1.25a 1.22–1.29 1.06a 1.01–1.12 1.18a 1.12–
1.24

1.05 0.98–1.12

Adequate/low 
perception of salt 
consumption

1.81a 1.73–1.89 1.43a 1.36–1.51 1.68a 1.59–
1.78

1.39a 1.30–1.48

Weight verification for 
at least 1 month

0.97 0.95–1.00 1.11a 1.08–1.14 0.97
0.94–
1.01

1.08a 1.04–1.12

Practice of physical 
activity**

0.73a 0.69–0.76 0.95 0.90–1.01 0.87a 0.81–
0.93

1.04 0.97–1.12

Not drinking 
heavily***

1.33a 1.24–1.41 0.87 0.70–1.02 1.14
1.01–
1.26

0.83a 0.64–1.00

Currently not smoking 
tobacco products

1.17a 1.10–1.24 1.19a 1.11–1.27 1.15a 1.03–
1.27

1.23a 1.10–1.34

Former smokers of 
tobacco products

1.64a 1.56–1.72 1.22a 1.15–1.29 1.34a 1.26–
1.44

1.04 0.97–1.11
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87.8%, and the proportion of  diabetic individuals who were advised to avoid the intake of  
sugar and reduce the consumption of  pasta among diabetic individuals was 98.8 and 88.8%, 
respectively. As to the recommendations of  not smoking and not drinking heavily, the pro-
portions had lower values, close to 70%. Generally, the proportions were a little lower in 
the in the services provided by SUS.

Table 3. Prevalence ratio of the adoption of healthy behaviors among individuals aged 30 years or 
more, with self-reported diagnosis of diabetes mellitus and only diabetes mellitus in comparison 
to those with no self-reported diagnosis of chronic non-communicable disease (NCD), 2019.

*On the day prior to the study; **For 150 minutes in moderate physical activities or 75 minutes in vigorou physical 
activities; ***15 doses or more of alcohol among men, and 8 foses or more among women per week; #PR adjusted 
by sex, age group and schooling; aSignificant at 5%. CI: confidence interval; AH: arterial hypertension; PR: prevalence 
ratio; DM: diabetes mellitus; NCD: chronic non-communicable disease.

Behaviors
DM Only DM

PR 95%CI PR# 95%CI PR 95%CI PR* 95%CI

Consumption of 
fruits and vegetables 
≥5 days a week

1.31a 1.24–1.39 1.16a 1.09–1.24 1.36a 1.22–1.51 1.26a 1.13–1.40

Did not consume 
ultra-processed 
foods*

1.41a 1.30–1.53 1.08 0.99–1.19 1.39a 1.18–1.63 1.15 0.97–1.35

Did not consume 
sweets*

1.17a 1.12–1.22 1.09a 1.03–1.14 1.17a 1.07–1.26 1.10 0.99–1.20

Did not consume 
soft drinks*

1.29a 1.23–1.35 1.09 1.00–1.17 1.30a 1.16–1.41 1.19a 1.04–1.33

Adequate/low 
perception of salt 
consumption

1.80a 1.70–1.90 1.34a 1.25–1.43 1.25a 1.09–1.43 1.03 0.90–1.18

Weight verification 
for at least 1 month

1.00 0.97–1.04 1.19a 1.14–1.24 1.03a 0.96–1.11 1.15 1.07–1.24

Practice of physical 
activity at the 
recommended 
level**

0.65a 0.60–0.71 0.92 0.84–1.01 0.77a 0.66–0.89 0.94 0.80–1.10

Not drinking 
heavily***

1.57a 1.47–1.65 1.26a 1.06–1.41 1.50a 1.25–1.67 1.34a 1.00–1.56

Currently not 
smoking tobacco 
products

1.22a 1.10–1.32 1.29a 1.18–1.40 1.23a 1.11–1.35 1.06 0.90–1.20

Former smokers of 
tobacco products

1.74a 1.63–1.85 1.22a 1.14–1.32 1.36a 1.19–1.56 1.05 0.92–1.20
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Table 4. Prevalence and prevalence ratio of the adoption of healthy behaviors among individuals 
aged 30 years or more with self-reported diagnosis of only arterial hypertension and diabetes 
mellitus in comparison to those with no self-reported diagnosis of chronic non-communicable 
disease. Brazil, 2019.

*On the day prior to the study; **For 150 minutes in moderate physical activities or 75 minutes in vigorou physical 
activities; ***15 doses or more of alcohol among men and 8 doses or more among women per; #PR adjusted by sex, 
age group and schooling. aSignificant at 5%. CI: confidence intervals; PR: prevalence ratio.

Behaviors
Prevalence (%) Prevalence ratio

% 95%CI RP 95%CI RP* 95%CI

Consumption of fruits and vegetables ≥5 
days a week

39.2 35.3–43.3 1.20a 1.08–1.33 1.07 0.96–1.19

Did not consume ultra-processed foods* 23.9 20.8–27.4 1.55a 1.34–1.78 1.17a 1.00–1.36

Did not consume sweets* 67.8 64.1–71.2 1.31a 1.23–1.38 1.24a 1.14–1.32

Did not consume soft drinks* 78.5 74.9–81.8 1.35a 1.24–1.45 1.18a 1.03–1.31

Adequate/low perception of salt 
consumption

43.5 39.5–47.6 1.92a 1.74–2.11 1.40a 1.26–1.56

Weight verification for at least 1 month 54.3 50.5–58.1 0.93 0.86–1.00 1.12a 1.04–1.21

Practice of physical activity at the 
recommended level**

2.5 18.5–24.9 0.69a 0.59–0.80 0.99 0.85–1.56

Not drinking heavily*** 95.4 93.3–96.9 1.42a 1.14–1.60 1.00 0.52–1.33

Currently not smoking tobacco products 89.1 86.0–91.7 1.18 1.20–1.37 1.31a 1.09–1.48

Former smokers of tobacco products 34.0 30.4–37.7 1.50a 1.34–1.68 1.02 0.90–1.14

DISCUSSION

This study used information from PNS-2019 to analyze the adoption of  healthy behav-
iors by hypertensive and diabetic individuals in comparison to people aged 30 years or more 
without any diagnosis of  NCD. The results showed, in general, more healthy behaviors 
among hypertensive and diabetic individuals, but there was no significant difference for 
the practice of  regular physical activity. After the adjustment for sociodemographic factors, 
among hypertensive people, the differentials occurred for behaviors related to salt intake 
and smoke indicators; among diabetics, some dietary habits, such as the consumption of  
fruits and vegetables on five or more days of  the week, and not having consumed sweets 
on the day prior to the study were also significant. 

Considering the groups of  individuals with only AH and only DM, we observed the 
influence of  comorbidities on the adoption of  healthy behaviors. For the total number of  
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Table 5. Prevalence (%) of recommendations about healthy behaviors in the past health appointment 
per type of service (Unified Health System / Not - Unified Health System) to hypertensive and 
diabetic individuals aged 30 years or more. Brazil, 2019.

CI: confidence intervals; SUS: Unified Health System.

Recommendations Type of Service
Hypertensive Diabetics

% 95%CI % 95%CI

Healthy diet

SUS 85.6 84.4–86.8 93.9 92.6–95.0

Not SUS 90.4 89.0–91.7 96.6 95.4–97.5

Total 87.3 86.3–88.2 94.8 93.9–95.6

Keeping an adequate 
weight

SUS 82.5 81.2–83.7 91.3 89.9–92.5

Not SUS 88.2 86.7–89.5 93.7 91.8–95.2

Total 84.4 83.4–85.4 92.1 91.0–93.1

Consuming less salt

SUS 87.3 86.0–88.5 – –

Not SUS 88.8 87.0–90.4 – –

Total 87.8 86.8–88.8 – –

Avoiding sugar

SUS – – 92.1 90.7–93.2

Not SUS – – 94.3 92.6–95.7

Total – – 92.8 91.7–93.8

Reducing the intake 
of pasta and bread 

SUS – – 88.3 86.6–89.7

Not SUS – – 89.7 87.4–91.7

Total – – 88.8 87.4–90.0

Practicing physical 
activities

SUS 78.9 77.5–80.2 82.6 80.6–84.5

Not SUS 86.8 85.2–88.2 89.1 86.5–91.3

Total 81.6 80.6–82.6 84.8 83.2–86.3

Not smoking

SUS 66.1 64.3–67.7 70.6 68.0–73.1

Not SUS 69.1 66.9–71.2 73.1 69.7–76.3

Total 67.1 65.7–68.5 71.4 69.4–73.4

Not drinking heavily

SUS 64.9 63.2–66.6 69.8 67.2–72.2

Not SUS 69.2 67.0–71.2 74.8 71.5–77.7

Total 66.4 65.0–67.8 71.5 69.5–73.4

Regular follow-up 
with a health 
professional

SUS 84.0 82.7–85.2 76.8 74.8–78.7

Not SUS 87.9 86.4–89.4 81.8 78.8-84.3

Total 85.3 84.3–86.3 78.5 76.8–80.1
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diabetics, the prevalence in the perception of  adequate/low salt intake was significantly 
higher than that for individuals without NCD, which was not true for individuals who are 
diabetic and have no other NCD. Likewise, for the ones with only AH and DM, the adjusted 
PR of  not consuming processed foods was statistically significant, unlike what was observed 
for individuals with only AH.

Similarly to the findings in a previous article that used information from PNS-201328, the 
fact of  having a diagnosis of  AH or DM showed significant differences for the habit of  smok-
ing, the perception of  low salt intake, for not having consumed soft drinks and sweets, but 
both for individuals with AH or those with DM there was no significantly higher adherence 
to the practice of  physical activity. A national study also showed low prevalence of  physical 
activity during leisure activities among the elderly with diabetes (32.4%), even though the 
practice of  physical activity was associated with lower use of  insulin29.

Physical activities at the recommended level were also little prevalent in the popula-
tion aged 30 years or more, since less than one third had this habit. Thanks to the positive 
impact of  physical activity on quality of  life, this behavior should not be simply seen as a 
leisure activity, but instead, a necessary habit for the healthy body and minds30,31. On the 
other hand, the involvement of  young adults and adolescents with the social media has 
increased the use of  screens (cell phones, computers, tablets, television) and the number 
of  sedentary hours32. Therefore, it is essential that the recommendations about the prac-
tice of  physical activity be emphasized and address the health problems related to physi-
cal inactivity33. 

The proportion of  hypertensive and diabetic individuals who were advised to adopt 
healthy behaviors was high, both in health services at SUS and in the private sector. The pro-
portions were, in general, higher than 80% and higher than those found in a similar study 
in the United States34. The improvement of  healthy behaviors in the Brazilian population 
between 2013 and 2019 (available at https://www.pns.icict.fiocruz.br/) corroborates the 
results of  previous studies that show that health promotion actions have been successful 
against NCDs35-36. However, orientations that only regard healthy behaviors may not be 
sufficient to promote concrete change in the adoption of  healthy habits. The strategies 
transcend the health sector and require intersectoral interventions that include economic, 
social and cultural aspects19. 

Findings that are similar to ours were found in a longitudinal study in China, with people 
aged 45 years or more, which showed that participants who referred a diagnosis of  hyper-
tension, high cholesterol or diabetes were less prone to smoking, but had higher chances 
of  being physically inactive37. In Chile, an analysis of  healthy behaviors in people aged 
from 18 to 65 years with three or more health problems (hypertension, diabetes, high tri-
glycerides, high abdominal circumference or reduced HDL cholesterol) showed prevalence 
of  current smokers of  39.3%, much higher than that found in Brazil; however, about 70% 
of  the interviewees practiced physical activities (in all domains) at the recommended level38. 
In the United States, it was possible to observe poorer eating habits among people aged 45 
year or more who had one or more health issues (arterial hypertension, diabetes, obesity 

https://www.pns.icict.fiocruz.br/
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and hypercholesterolemia), with lower intake of  fruits per day and higher consumption of  
ultra-processed foods, saturated fat and added sugars39.

In Brazil, between 2013 and 2019, there was progress in terms of  healthy dietary hab-
its28. The prevalence rates of  the consumption of  fruits and vegetables ≥5 days a week were 
significantly higher among hypertensive and diabetic individuals than among those with-
out NCD, possibly due to the increasing awareness about the benefits of  a healthy diet40. 
The prevalence rates of  periodically verifying the weight also increased and reflect the 
important role of  dietary and nutritional surveillance in primary care41. However, in 2019, 
the prevalence rates regarding the consumption of  one or more ultra-processed foods on 
the day prior to the study were very high. In fact, studies have shown the increasing use of  
industrialized foods in the Brazilian diet, which can be chosen by cost, palatability, conve-
nience and quick preparation42,43. 

About smoking indicators, the prevalence rates were significantly higher among hyper-
tensive and diabetic individuals, probably due to the recognition of  the harmful effects of  
smoking by the Brazilian population44. However, in comparison to the results of  2013, the 
proportion of  recommendations of  not smoking was lower than in 2019, probably because 
these recommendations are mainly addressed to individuals who already smoke. Even though 
the reduction of  smoking in Brazil has been successful45, the recommendations regarding 
the harmful consequences of  smoking should not be neglected, even among those who do 
not currently smoke, especially due to the deceleration in the decreasing tendency of  the 
prevalence of  smoking after the beginning of  the economic crisis46. 

The limitations of  this study concern the self-report of  healthy habits and the diagnosis 
of  NCDs, which are subjected to memory bias and access to diagnosis. Additionally, the 
self-report of  a behavior can be influenced by what society desires after the recommen-
dations about this habit. As to dietary habits, due to changes in the PNS-2019 survey, it 
was not possible to estimate the number of  portions of  fruits, greens and vegetables con-
sumed per day. The list of  items consumed on the day prior to the survey does not enable 
the calculation of  the amount consumed for each food, but instead, only if  a specific item 
was consumed or not. Regarding statistical inference, differences in the sample size of  the 
groups may lead to the consideration of  PR close to 1 as statistically significant, whereas 
in small samples high PR may not be statistically significant. Besides, the interpretation 
of  results should be conducted considering the limitations of  the cross-sectional design 
of  the study. 

The results presented here indicated that the adoption of  healthy behaviors by hyper-
tensive and diabetic individuals had considerable advances in 2013 and 2019, especially con-
cerning the prevalence rates of  former smokers, the lower intake of  soft drinks and the 
increased consumption of  fruits and vegetables. Even though insufficient, the practice of  
physical activities in leisure time also had progress. The findings showed that it is necessary 
to stimulate the practice of  healthy lifestyles and promote information about the benefits 
of  physical activity47, besides the harmful effects of  unhealthy eating48 in the different social 
population groups for the well-being and aging with quality.



SZWARCWALD, C.L. ET AL.

14
REV BRAS EPIDEMIOL 2021; 24: E210017.SUPL.2

1.	 Kim ES, Tkatch R, Martin D, MacLeod S, Sandy L, Yeh 
C. Resilient aging: psychological well-being and social 
well-being as targets for the promotion of healthy aging. 
Gerontol Geriatr Med 2021; 7: 23337214211002951. 
https://doi.org/10.1177/23337214211002951

2.	 GBD 2019 Demographics Collaborators. Global age-
sex-specific fertility, mortality, healthy life expectancy 
(HALE), and population estimates in 204 countries and 
territories, 1950-2019: a comprehensive demographic 
analysis for the Global Burden of  Disease Study 2019. 
Lancet 2020; 396 (10258): 1160-203. https://doi.
org/10.1016/S0140-6736(20)30977-6

3.	 Lamnisos D, Giannakou K, Jakovljevic MM. 
Demographic forecasting of population aging in Greece 
and Cyprus: one big challenge for the Mediterranean 
health and social system long-term sustainability. 
Health Res Policy Syst 2021; 19 (1): 21. https://doi.
org/ 10.1186/s12961-020-00666-x

4.	 Paim JS. Thirty years of  the Unified Health System 
(SUS). Cien Saude Colet 2018; 23 (6): 1723-8. https://
doi.org/10.1590/1413-81232018236.09172018

5.	 Fortune K, Becerra-Posada F, Buss P, Galvão LAC, 
Contreras A, Murphy M, et al. Health promotion and 
the agenda for sustainable development, WHO Region 
of  the Americas. Bull World Health Organ 2018; 96 
(9): 621-26. https://doi.org/10.2471/BLT.17.204404

6.	 Possenti V, Minardi V, Contoli B, Gallo R, Lana S, Bertozzi 
N, et al. The two behavioural risk factor surveillances 
on the adult and elderly populations as information 
systems for leveraging data on health-related sustainable 
development goals in Italy. Int J Med Inform 2021; 152: 
104443. https://doi.org/10.1016/j.ijmedinf.2021.104443

7.	 Fernández-Blázquez MA, Del Ser T, Frades-Payo B, 
Ávila-Villanueva M, Valentí-Soler M, Benítez-Robredo 
MT, et al. MADRID+90 study on factors associated 
with longevity: study design and preliminary data. PLoS 
One 2021; 16 (5): e0251796. https://doi.org/10.1371/
journal.pone.0251796

8.	 Lee J, Walker ME, Bourdillon MT, Spartano NL, 
Rogers GT, Jacques PF, et al. Conjoint associations of  
adherence to physical activity and dietary guidelines 
with cardiometabolic health: the Framingham heart 
study. J Am Heart Assoc 2021; 10 (7): e019800. https://
doi.org/10.1161/JAHA.120.019800

9.	 Thom JM, Nelis SM, Cooney JK, Hindle JV, Jones 
IR, Clare L. Promotion of  healthy aging within a 
community center through behavior change: health 
and fitness findings from the agewell pilot randomized 
controlled trial. J Aging Phys Act 2020; 29 (1): 80-8. 
https://doi.org/10.1123/japa.2019-0396

10.	 Atallah N, Adjibade M, Lelong H, Hercberg S, Galan 
P, Assmann KE, et al. How healthy lifestyle factors at 
midlife relate to healthy aging. Nutrients 2018; 10 (7): 
854. https://doi.org/10.3390/nu10070854

11.	 Larrick JW, Mendelsohn AR. Finally, a Regimen to 
Extend Human Life Expectancy. Rejuvenation Res 2018; 
21 (3): 278-82. https://doi.org/10.1089/rej.2018.2088

12.	 Tharmaratnam T, Iskandar MA, Doherty S, D’Urzo 
KA, Kopalakrishnan S, Tabobondung TC, et al. The 
Role of  physical activity prescription in cardiovascular 
disease prevention amongst south Asian Canadians. 
Front Cardiovasc Med 2018; 5: 165. https://doi.
org/10.3389/fcvm.2018.00165

13.	 Ali MK, McKeever Bullard K, Imperatore G, Benoit 
SR, Rolka DB, Albright AL, et al. Reach and use of  
diabetes prevention services in the United States, 2016-
2017. JAMA Netw Open 2019; 2 (5): e193160. https://
doi.org/10.1001/jamanetworkopen.2019.3160

14.	 Clair C, Augsburger A, Birrer P, Locatelli I, Schwarz 
J, Greub G, et al. Assessing the efficacy and impact 
of  a personalised smoking cessation intervention 
among type 2 diabetic smokers: study protocol for 
an open-label randomised controlled trial (DISCGO-
RCT). BMJ Open 2020; 10 (11): e040117. https://doi.
org/10.1136/bmjopen-2020-040117

15.	 Nie P, Li Y, Zhang N, Sun X, Xin B, Wang Y. The change 
and correlates of  healthy ageing among Chinese older 
adults: findings from the China health and retirement 
longitudinal study. BMC Geriatr 2021; 21 (1): 78. 
https://doi.org/10.1186/s12877-021-02026-y

16.	 Neumann LTV, Albert SM. Aging in Brazil. Gerontologist 
2018; 58 (4): 611-7. https://doi.org/10.1093/geront/gny019

17.	 Cardoso LSM, Teixeira RA, Ribeiro ALP, Malta DC. 
Premature mortality due to non-communicable diseases 
in Brazilian municipalities estimated for the three-year 
periods of  2010 to 2012 and 2015 to 2017. Rev Bras 
Epidemiol 2021; 24 (suppl 1): e210005. https://doi.
org/10.1590/1980-549720210005.supl.1

18.	 Azeredo Passos VM, Champs APS, Teixeira R, Lima-
Costa MFF, Kirkwood R, Veras R, et al. The burden of  
disease among Brazilian older adults and the challenge 
for health policies: results of  the Global Burden of  
Disease Study 2017. Popul Health Metr 2020; 18(Suppl 
1): 14. https://doi.org/ 10.1186/s12963-020-00206-3.

19.	 Malta DC, Silva MMA, Albuquerque GM, Lima CM, 
Cavalcante T, Jaime PC, et al. The implementation 
of  the priorities of  the National Health Promotion 
Policy, an assessment, 2006-2014. Ciênc Saúde 
Coletiva 2014; 19 (11): 4301-12. https://doi.
org/10.1590/1413-812320141911.07732014.

REFERENCES

https://doi.org/10.1177/23337214211002951
https://doi.org/10.1016/S0140-6736(20)30977-6
https://doi.org/10.1016/S0140-6736(20)30977-6
https://doi.org/
https://doi.org/
https://doi.org/10.1590/1413-81232018236.09172018
https://doi.org/10.1590/1413-81232018236.09172018
https://doi.org/10.2471/BLT.17.204404
https://doi.org/10.1016/j.ijmedinf.2021.104443
https://doi.org/10.1371/journal.pone.0251796
https://doi.org/10.1371/journal.pone.0251796
https://doi.org/10.1161/JAHA.120.019800
https://doi.org/10.1161/JAHA.120.019800
https://doi.org/10.1123/japa.2019-0396
https://doi.org/10.3390/nu10070854
https://doi.org/10.1089/rej.2018.2088
https://doi.org/10.3389/fcvm.2018.00165
https://doi.org/10.3389/fcvm.2018.00165
https://doi.org/10.1001/jamanetworkopen.2019.3160
https://doi.org/10.1001/jamanetworkopen.2019.3160
https://doi.org/10.1136/bmjopen-2020-040117
https://doi.org/10.1136/bmjopen-2020-040117
https://doi.org/10.1186/s12877-021-02026-y
https://doi.org/10.1093/geront/gny019
https://doi.org/10.1590/1980-549720210005.supl.1
https://doi.org/10.1590/1980-549720210005.supl.1
https://doi.org/
https://doi.org/10.1590/1413-812320141911.07732014
https://doi.org/10.1590/1413-812320141911.07732014


HEALTHY LIFESTYLE AMONG HYPERTENSIVE AND DIABETIC PATIENTS IN BRAZIL

15
REV BRAS EPIDEMIOL 2021; 24: E210017.SUPL.2

20.	 Buss PM, Hartz ZMA, Pinto LF, Rocha CMF. 
Health promotion and quality of  life: a historical 
perspective of  the last two 40 years (1980-2020). 
Cien Saude Colet 2020; 25 (12): 4723-35. https://doi.
org/10.1590/1413-812320202512.15902020

21.	 Ministério da Saúde. Secretaria de Vigilância em Saúde. 
Tendências temporais de comportamentos de risco e 
proteção relacionados às doenças crônicas entre adultos: 
diferenças segundo sexo. Boletim Epidemiológico. 
Brasília: Ministério da Saúde; 2021. 

22.	 World Health Organization. The Global Health 
Observator. 2020 [acessado em 12 jul. 2020]. Disponível 
em: https://www.who.int/data/gho

23.	 Stopa SR, Szwarcwald CL, Oliveira MM, Gouvea 
ECDP, Vieira MLFP, Freitas MPS, et al. National 
Health Survey 2019: history, methods and perspectives. 
Epidemiol Serv Saude 2020; 29 (5): e2020315. https://
doi.org/10.1590/S1679-49742020000500004 

24.	 Souza-Jr PRB, Freitas MPS, Antonaci GA, Szwarcwald 
CL. Desenho da amostra da Pesquisa Nacional de 
Saúde 2013. Epidemiol Serv Saude 2015; 24 (2): 207-16. 
https://doi.org/10.5123/S1679-49742015000200003

25.	 Dempsey PC, Friedenreich CM, Leitzmann MF, Buman 
MP, Lambert E, Willumsen J, et al. Global public 
health guidelines on physical activity and sedentary 
behavior for people living with chronic conditions: a 
call to action. J Phys Act Health 2020; 18 (1): 76-85. 
https://doi.org/10.1123/jpah.2020-0525

26.	 Centers for Disease Control and Prevention (CDC). 
Fact sheets – preventing excessive alcohol use 2019. 
2020 [acessado em 3 ago. 2021]. Disponível em: https://
www.cdc.gov/alcohol/fact-sheets/prevention.htm

27.	 Monteiro CA, Moura EC, Jaime PC, Claro RM. 
Validade de indicadores do consumo de alimentos e 
bebidas obtidos por inquérito telefônico. Rev Saude 
Publica 2008; 42 (4): 582-9. https://doi.org/10.1590/
s0034-89102008000400002

28.	 Szwarcwald CL, Souza Júnior PR, Damacena 
GN, Almeida WS, Malta DC, Stopa SR, et  al. 
Recommendations and practice of  healthy behaviors 
among patients with diagnosis of  hypertension and 
diabetes in Brazil: National Health Survey (PNS), 
2013. Rev Bras Epidemiol 2015; 18 (Suppl 2): 132-45. 
https://doi.org/10.1590/1980-5497201500060012

29.	 Streb AR, Leonel LDS, Silva CSD, Silva RPD, 
Duca GFD. Associação entre a prática de atividade 
física em diferentes domínios e o uso de insulina 
em adultos e idosos com diabetes no Brasil. Cien 
Saude Colet 2020; 25 (11): 4615-22. https://doi.
org/10.1590/1413-812320202511.02332019

30.	 Sgrò P, Emerenziani GP, Antinozzi C, Sacchetti M, Di 
Luigi L. Exercise as a drug for glucose management 

and prevention in type 2 diabetes mellitus. Curr Opin 
Pharmacol 2021; 59: 95-102. https://doi.org/10.1016/j.
coph.2021.05.006

31.	 Werneck AO, Stubbs B, Fernandes RA, Szwarcwald 
CL, Silva DR. Leisure time physical activity reduces 
the association between TV-viewing and depressive 
symptoms: a large study among 59,401 Brazilian 
adults. J Affect Disord 2019; 252: 310-4. https://doi.
org/10.1016/j.jad.2019.03.066 

32.	 Scandiffio JA, Janssen I. Do adolescent sedentary 
behavior levels predict type 2 diabetes risk in adulthood? 
BMC Public Health 2021; 21 (1): 969. https://doi.
org/10.1186/s12889-021-10948-w

33.	 Silva DAS, Naghavi M, Duncan BB, Schmidt MI, de 
Souza MFM, Malta DC. Physical inactivity as risk 
factor for mortality by diabetes mellitus in Brazil in 
1990, 2006, and 2016. Diabetol Metab Syndr 2019; 11: 
23. https://doi.org/10.1186/s13098-019-0419-9

34.	 Grabovac I, Smith L, Stefanac S, Haider S, Cao C, 
Waldhoer T, et al. Health Care Providers’ Advice on 
Lifestyle Modification in the US Population: Results from 
the NHANES 2011-2016. Am J Med 2019; 132 (4): 489-
97.e1. https://doi.org/10.1016/j.amjmed.2018.11.021

35.	 Saltarelli RMF, Prado RRD, Monteiro RA, Machado 
ÍE, Teixeira BSM, Malta DC. Deaths preventable 
by actions of  the Unified Health System in the 
population of  the Brazilian Southeast Region. 
Cien Saude Colet 2019; 24 (3): 887-98. https://doi.
org/10.1590/1413-81232018243.01282017

36.	 Klaf ke A, Duncan BB, Stevens A, Rosa Rdos S, de 
Moura L, Malta D, et al. The decline in mortality due 
to acute complications of  diabetes mellitus in Brazil, 
1991-2010. BMC Public Health 2015; 15: 772. https://
doi.org/10.1186/s12889-015-2123-5

37.	 Ding L, Liang Y, Tan ECK, Hu Y, Zhang C, Liu Y, 
et al. Smoking, heavy drinking, physical inactivity, and 
obesity among middle-aged and older adults in China: 
cross-sectional findings from the baseline survey of  
CHARLS 2011-2012. BMC Public Health 2020; 20 (1): 
1062. https://doi.org/10.1186/s12889-020-08625-5

38.	 Fernández-Verdejo R, Moya-Osorio JL, Fuentes-López 
E, Galgani JE. Metabolic health and its association 
with lifestyle habits according to nutritional status in 
Chile: A cross-sectional study from the National Health 
Survey 2016-2017. PLoS One 2020; 15 (7): e0236451. 
https://doi.org/10.1371/journal.pone.0236451

39.	 Fanelli SM, Jonnalagadda SS, Pisegna JL, Kelly OJ, Krok-
Schoen JL, Taylor CA. Poorer diet quality observed 
among us adults with a greater number of  clinical 
chronic disease risk factors. J Prim Care Community 
Health 2020; 11: 2150132720945898. https://doi.
org/10.1177/2150132720945898

https://doi.org/10.1590/1413-812320202512.15902020
https://doi.org/10.1590/1413-812320202512.15902020
https://www.who.int/data/gho
https://doi.org/10.1590/S1679-49742020000500004
https://doi.org/10.1590/S1679-49742020000500004
https://doi.org/10.5123/S1679-49742015000200003
https://doi.org/10.1123/jpah.2020-0525
https://www.cdc.gov/alcohol/fact-sheets/prevention.htm
https://www.cdc.gov/alcohol/fact-sheets/prevention.htm
https://doi.org/10.1590/s0034-89102008000400002
https://doi.org/10.1590/s0034-89102008000400002
https://doi.org/10.1590/1980-5497201500060012
https://doi.org/10.1590/1413-812320202511.02332019
https://doi.org/10.1590/1413-812320202511.02332019
https://doi.org/10.1016/j.coph.2021.05.006
https://doi.org/10.1016/j.coph.2021.05.006
https://doi.org/10.1016/j.jad.2019.03.066
https://doi.org/10.1016/j.jad.2019.03.066
https://doi.org/10.1186/s12889-021-10948-w
https://doi.org/10.1186/s12889-021-10948-w
https://doi.org/10.1186/s13098-019-0419-9
https://doi.org/10.1016/j.amjmed.2018.11.021
https://doi.org/10.1590/1413-81232018243.01282017
https://doi.org/10.1590/1413-81232018243.01282017
https://doi.org/10.1186/s12889-015-2123-5
https://doi.org/10.1186/s12889-015-2123-5
https://doi.org/10.1186/s12889-020-08625-5
https://doi.org/10.1371/journal.pone.0236451
https://doi.org/10.1177/2150132720945898
https://doi.org/10.1177/2150132720945898


SZWARCWALD, C.L. ET AL.

16
REV BRAS EPIDEMIOL 2021; 24: E210017.SUPL.2

40.	 Hill CR, Blekkenhorst LC, Radavelli-Bagatini S, Sim 
M, Woodman RJ, Devine A, et al. Fruit and vegetable 
knowledge and intake within an australian population: 
the ausdiab study. Nutrients 2020; 12 (12): 3628. https://
doi.org/10.3390/nu12123628

41.	 Medina LPB, Barros MBA, Sousa NFDS, Bastos 
TF, Lima MG, Szwarcwald CL. Social inequalities 
in the food consumption profile of  the Brazilian 
population: National Health Survey, 2013. Rev Bras 
Epidemiol 2019; 22 (Suppl 02): e190011. https://doi.
org/10.1590/1980-549720190011

42.	 Brasil. Ministério da Saúde. Secretaria de Atenção à 
Saúde. Departamento de Atenção Básica. Marco de 
referência da vigilância alimentar e nutricional na 
atenção básica. Brasília: Ministério da Saúde; 2015. 

43.	 Granado FS, Maia EG, Mendes LL, Claro RM. Reduction 
of  traditional food consumption in Brazilian diet: trends 
and forecasting of  bean consumption (2007-2030). 
Public Health Nutr 2021; 24 (6): 1185-92. https://doi.
org/10.1017/S1368980020005066

44.	 Barreto IF. Tabaco: a construção das políticas de 
controle sobre seu consumo no Brasil. Hist Cienc 
Saude Manguinhos 2018; 25 (3): 797-815. https://doi.
org/10.1590/S0104-59702018000400011

45.	 Carvalho de Souza M, Giunta DH, Szk lo AS, 
Almeida LM, Szklo M. The tobacco epidemic curve 
in Brazil: Where are we going? Cancer Epidemiol 
2020; 67: 101736. https://doi.org/10.1016/j.
canep.2020.101736

46.	 Souza LE, Rasella D, Barros R, Lisboa E, Malta D, 
Mckee M. Smoking prevalence and economic crisis 

in Brazil. Rev Saude Publica 2021; 55: 3. https://doi.
org/10.11606/s1518-8787.2021055002768

47.	 Manta SW, Del Duca GF, da Silva KS, Rech CR, Gomes 
RDS, Maximiano GP, et al. Is the availability of  open 
public spaces associated with leisure-time physical 
activity in Brazilian adults? Health Promot Int 2020; 
35 (1): e51-8. https://doi.org/10.1093/heapro/day120

48.	 Rezende LF, Azeredo CM, Canella DS, Luiz Odo 
C, Levy RB, Eluf-Neto J. Coronary heart disease 
mortality, cardiovascular disease mortality and all-
cause mortality attributable to dietary intake over 20 
years in Brazil. Int J Cardiol 2016; 217: 64-8. https://
doi.org/10.1016/j.ijcard.2016.04.176

	 Received on: 06/02/2021
	 Revised on: 08/09/2021
	 Accepted on: 08/30/2021
	 Preprint on: 09/13/2021
	 https://preprints.scielo.org/index.php/scielo/

preprint/view/2942

	 Authors’ contributions: CLS: Concept, Data 
Curatorship, Writing — First Draft, Writing — 
Revision and Editing. PRBSJ: Formal Analysis, Writing 
— First Draft, Writing — Revision and Editing. GND: 
Formal Analysis, Writing — First Draft, Writing 
— Revision and Editing. SRS: Concept, Writing — 
First Draft, Writing — Revision and Editing. DCM: 
Concept, Writing — First Draft, Writing — Revision 
and Editing. MBAB: Concept, Writing — First Draft, 
Writing — Revision and Editing.

© 2021 Associação Brasileira de Saúde Coletiva 
This is an open access article distributed under the terms of the Creative Commons license.

https://doi.org/10.3390/nu12123628
https://doi.org/10.3390/nu12123628
https://doi.org/10.1590/1980-549720190011
https://doi.org/10.1590/1980-549720190011
https://doi.org/10.1017/S1368980020005066
https://doi.org/10.1017/S1368980020005066
https://doi.org/10.1590/S0104-59702018000400011
https://doi.org/10.1590/S0104-59702018000400011
https://doi.org/10.1016/j.canep.2020.101736
https://doi.org/10.1016/j.canep.2020.101736
https://doi.org/10.11606/s1518-8787.2021055002768
https://doi.org/10.11606/s1518-8787.2021055002768
https://doi.org/10.1093/heapro/day120
https://doi.org/10.1016/j.ijcard.2016.04.176
https://doi.org/10.1016/j.ijcard.2016.04.176
https://preprints.scielo.org/index.php/scielo/preprint/view/2942
https://preprints.scielo.org/index.php/scielo/preprint/view/2942

