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Abstract

Background: Hypertension is the main risk factor for cardiovascular mortality worldwide. Lifestyle medicine
(LM) assesses health through seven domains (diet, physical activity, substance use, sleep, social support, stress
management, and environmental exposure), which also include risk factors for hypertension.

Purpose: To evaluate the association between lifestyle and hypertension in Brazil and Spain.

Methods: Secondary analysis of data from two web surveys conducted in 2020 in Brazil and Spain, which assessed
lifestyle through a multidimensional scale. We enrolled 5224 individuals of both genders, aged > 18 years, living
in Brazil and Spain, and with Internet access. The main outcome was a self-reported hypertension diagnosis. We
calculated the absolute and relative frequency of the independent variables and evaluated the factors associated
with hypertension in logistic regression models.

Results: 76.2% of participants were women, 57.9% were > 42 years old, and 66.9% had finished higher education.
Over the last 12 months, 19.6% of Brazilians and 9.2% of Spanish reported diagnosis/treatment of hypertension.
Male and older groups living in Brazil, with lower education and worse lifestyles, were more likely to report
hypertension. General lifestyle score was not associated with hypertension in Brazil, while hypertensive individuals
had better scores in Spain (p < 0.001). Hypertensive individuals had worse lifestyle scores in physical activity
(p <0.05) and sleep (p <0.05) in Brazil and better diet scores in Spain (p <0.001). Environmental exposure was better
among hypertensive individuals in both countries (p < 0.001). Our results point to cultural and socioeconomic
differences between both countries.

Conclusion: LM is an important strategy for the prevention/treatment of chronic diseases such as hypertension.
Keywords: Life Style; COVID-19; Hypertension; Diet.

Introduction million among men,” with a prevalence of 32% and 34%,

respectively.? In Brazil, the National Health Survey from
2019 estimated HBP self-reported prevalence at 23.9%:
2.29% in individuals 18-24 years old, 7.25% in individuals
25-39 years old, 27.21% in individuals 40-59 years old,

High blood pressure (HBP) is the main preventable risk
factor for morbidity and mortality from cardiovascular

causes in the world. It has a more unfavorable impact on

low- and middle-income countries.! The global estimate
of hypertension for 2019 among individuals aged 30 to

79 years was 626 million cases among women and 652

and 54,99% in individuals over 60 years old.? In Spain,
the IBERICAN cohort study has found a prevalence of
1.5% of hypertensive individuals under 40 years old,
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7.1% in individuals 40-49 years old, 20.5% in individuals
50-59 years old, 31.2 in individuals 60-69 years old, 30.7%
in individuals 70-79 years old, and 9.0% in individuals
over 80 years old.*

HBP prevention can be achieved both through initiatives
by individuals and public health interventions.!” In the
first case, lifestyle changes are important for preventing
and treating hypertension,® bringing to light the role of
lifestyle medicine (LM) in the care of hypertensive patients.
LM is an evidence-based medical specialty” that proposes
health interventions in primary and secondary prevention
to reduce the impact of chronic diseases.”® The domains
assessed by LM are diet, physical activity, substance
use, sleep, social support, stress management, and
environmental exposure. Lifestyle habits are assessed
in a multidimensional way,”*** and the main risk
factors for hypertension and cardiovascular mortality
are directly related to these domains. The Lancet
Commission on Hypertension cites a healthy diet, physical
activity, weight loss, stress management, and a reduction
in alcohol consumption and smoking as key measures to
prevent and treat hypertension.!

In 2020, due to social isolation, the world population
changed behavior patterns associated with lifestyle,

such as diet, physical activity, and sleep. Some
studies have shown a reduction in physical activity,"
worsening in eating habits' and in sleep quality,'
increased screen time and alcohol and tobacco use,>"”
as well as increased cases of depression and anxiety.®
On the other hand, certain studies have shown
improvements in workout' and in the quality of
family relationships.'> Evidence is controversial when
concluding about the consequences of these behaviors,
even if temporary, on HBP.>" In this context, the
purpose of this study was to analyze the association
between lifestyle and HBP during the first year of the
COVID-19 pandemic in Brazil and Spain. In a previous
work, we found that the lifestyles in Spain and Brazil
are different and that Brazilians had a worse lifestyle.?

Methods

Study design

Secondary analysis of data obtained from two cross-
sectional web surveys conducted between August and
October 2020 (Brazil) and November and December
2020 (Spain), which assessed the participants' lifestyles
through a questionnaire consisting of 87 questions.
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The questionnaire was disseminated through social
media, and participants were recruited using the
“snowball sampling” technique, in which recruited
individuals could also identify other potential
participants.?’ Methodological details were published
elsewhere.??22

Study population

We recruited 5224 individuals of both genders, aged
over 18 years, living in Brazil and Spain, with Internet
access and who agreed to participate in the research.
Participation was voluntary, and potential duplicate
responses were previously excluded by asking whether
the individual had responded to the survey previously.
The response rate is unknown since it is not possible
to estimate how many individuals have seen the
questionnaire advertise to determinate an estimate.

Main outcome

The main outcome was a self-reported HBP diagnosis,
assessed by the question: "Were you diagnosed by a
physician or healthcare provider or received treatment
for hypertension over the last 12 months?"

Independent variables

Demographic variables included gender, age group
(over or under 42 years old), country of residence (Brazil
or Spain), and education. Body Mass Index (BMI) was
calculated using self-reported weight and height and
categorized into underweight/normal (18.5 —24.9 kg/m?),
overweight (25.0 — 29.9 kg/m?), and obesity (> 30kg/m?).
Previous diagnoses of diabetes, depression, and anxiety
analyzed were self-reported using the Patient Health
Questionnaire-2 (PHQ-2, cut-off point>3) and Generalized
Anxiety Disorder 7-item (GAD-7, cut-off point > 10)
questionnaires. Alcohol consumption was assessed using
the Alcohol Use Disorder Identification Test (AUDIT-C,
cutoff point > 3) score.”

To evaluate lifestyle, we used the Short
Multidimensional Instrument for Lifestyle Evaluation
— Confinement (SMILE-C),’ designed and validated®
specifically for the COVID-19 social isolation moment.
It consists of 27 items, which cover the seven domains
of lifestyle (diet, physical activity, substance use, stress
management, social support, sleep, and environmental
exposure). Responses are evaluated using a 4-point
Likert scale. The score for each domain was calculated

by summing the answers divided by the number of
questions in the domain. Then, the results of the domains
were added together and multiplied by 10. The higher
the score, the better the lifestyle.

Statistical analysis

We calculated the absolute and relative frequency
of independent variables in total, stratified by HBP
diagnosis and country. Frequencies were compared using
the chi-squared test and the Mann-Whitney test, with
a statistical significance of 5%. To evaluate the factors
associated with HBP, two logistic regression models
were adjusted, one built with the total SMILE-C score
and the other with the scale domains. Variables whose
association in the bivariate analysis showed a significance
of p <0.2 were included in the models, and the stepwise
backward procedure was followed until obtaining the
most parsimonious model. Lifestyle variables (SMILE)
were kept in the models because they are associated
with hypertension in previous studies. We assessed the
models’ goodness of fit using the Hosmer-Lemeshow
test. We provide a separate analysis for each country in
the supplemental material. The analysis was performed
using IBM SPSS 20 statistical software (IBM Corp.
Released 2011. IBM SPSS Statistics for Windows, Version
20.0. Armonk, NY: IBM Corp.).

Ethical aspects

This study was approved by both the Institutional
Review Boards of Hospital das Clinicas de Porto
Alegre (CAAE 31520620.0.1001.5327) and of Hospital
Universitari i Politecnic La Fe, in Valencia, Spain (2020-
149-1). Surveys were anonymous (no identification
data of participants, such as name, city, or IP address,
were collected). Participants read the consent form and
confirmed their interest in participating on the first screen
of the online questionnaires.

Results

A total of 5224 individuals responded to the survey,
1590 in Brazil and 3634 in Spain. We analyzed data from
5216 individuals (99.8% of the total), who responded
about the HBP diagnosis. Most participants (76.2%) were
female and 66.9% had finished higher education. When
analyzing age ranges, we found that 38.3% were between
18 and 39 years old, 45.4% were between 40 and 59 years
old, and 16.2% were over 60 years old. Table 1 shows the



Int J Cardiovasc Sci. 2025; 38:¢20240038 Costa etal,

Original Article Brazil and Spain: lifestyle and hypertension

Table 1 - Sociodemographic information, comorbidities, and substance use, according to the country. Brazil and Spain, 2020.

Brazil Spain
Variables p-value
N % N %
Sex
Male 279 17.6 963 26.5 <0.001
Female 1303 82.4 2671 73.5
Age
18-39 516 32.6 1483 40.8 <0.001
40-59 691 43.7 1679 46.2
60+ 375 23.7 472 13.0
BMI
Low or normal weight 684 43.5 2201 60.6 <0.001
Overweight 557 35.4 1021 28.1
Obesity 333 21.2 409 11.3
Education
Basic/high school/technical education 463 29.3 1262 34.7 0.001
College degree 770 48.7 1642 45.2
Master’s degree/PhD 349 22.1 730 20.1
Alcohol consumption (“risky drinking”)
Negative 1001 64.1 3123 85.9 <0.001
Positive 560 35.9 511 14.1
Tobacco use
Always/often 152 9.6 522 14.4 <0.001
Occasionally/never 1428 90.4 3112 85.6
Marijuana use
Always/often 37 2.3 52 14 0.019
Occasionally/never 1539 97.7 3582 98.6
Illicit drug use
Always/often 5 0.3 3 0.1 0.047
Occasionally/never 1570 99.7 3631 99.9
Diabetes diagnosis/treatment
No 1438 91.3 3465 95.3 <0.001
Yes 137 8.7 169 4.7
Depression screening
No 842 54.5 2939 80.9 <0.001
Yes 702 45.5 695 19.1
Anxiety screening
No 844 55.3 2912 80.1 <0.001

Yes 683 447 722 19.9
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sociodemographic characteristics, alcohol and substance
use, and comorbidities stratified by country. Brazil
displayed higher frequencies of women, individuals
over 60 years, overweight and obesity, alcohol abuse,
depression, and anxiety as compared to Spain (p<0.001).

The overall self-reported HBP prevalence was 19.6%
(in Brazil) and 9.2% (in Spain). Table 2 displays the
sociodemographic characteristics, according to the HBP
diagnosis and stratified by country.

Scores from the SMILE-C scale, including its domains,
according to the previous diagnosis of HBP and stratified
by country, are found in Table 3. Overall, lifestyle was
better (higher SMILE-C scores) in Spain as compared to
Brazil. Among the Brazilian population, no statistically
significant differences were found in the general lifestyle
score, according to the diagnosis of hypertension. Among
the Spanish population, we did find a statistically
significant better lifestyle score among hypertense
individuals (p < 0.001). When observing the results by
domains, individuals with HBP had lower SMILE-C
scores (worse lifestyle) in the physical activity (p < 0.05)
and sleep (p <0.05) domains in Brazil and higher SMILE-C
scores (better lifestyle) in the diet in Spain (p < 0.001).
Environmental exposure was better among people with
HBP in both countries (p < 0.001).

The results of the adjusted logistic models (Tables 4
and 5) showed that the factors associated with a higher
likelihood of self-reported HBP were: living in Brazil,
male gender, older age, lower educational attainment,
self-reported diagnosis of diabetes, and BMI greater than
or equal to 25 (overweight or obesity). Regarding lifestyle,
abetter lifestyle was associated with a decreased likelihood
of HBP (p = 0.034), but scores by domains did not show
significant associations. The supplementary tables show
that the association of education and lifestyle with HBP
was only statistically significant in Brazil. We present a
summary of our main results in the Central Illustration.

Discussion

In our study, approximately twice as many Brazilians
as Spanish people reported hypertension diagnosis
or treatment (19.60% vs. 9.22%, respectively). The
prevalence of risk factors for HBP (such as overweight/
obesity and alcohol abuse) was also higher in Brazil,
while the lifestyle score was worse. After adjusting for
confounding, male and older individuals living in Brazil,
with lower educational attainment and worse lifestyles,
were more likely to report HBP.

Hypertension prevalence was lower than that
estimated by the WHO,? 40.0% - 50.0% in Brazil and
20.0% - 40.0% in Spain (probably because the WHO
estimates refer to individuals between 30 and 79 years
old).2 However, our results from Brazil are similar to the
ones found in the National Health Survey,® and rates in
Spain were similar to the IBERICAN cohort in some age
ranges.* These numbers provide some evidence that,
although our sample was not probabilistic, our results
are still comparable to those that were collected using
a similar question. It is worth noting that the HBP may
still be underestimated in our study because it was not
objectively measured, and some individuals may not be
aware of their diagnosis.

We observed a huge difference in the frequencies
of risk factors for HBP between the countries. Obesity
prevalence in Brazil was twice the obesity prevalence in
Spain, for instance, which is similar to results from other
studies.?* Those differences likely reflect cultural habits,
as well as socioeconomic and environmental factors that
have a role in obesity epidemics. Regarding cultural
habits, it is important to highlight the differences in
dietary patterns among countries, since diet is one of the
key factors for the primary and secondary prevention of
hypertension.** We found that the SMILE-C diet score
was better in Spain, which may reflect the historical
adherence to the Mediterranean diet in the country.
The Mediterranean diet has been studied as a tool for
HBP* and cardiovascular disease® prevention since the
late 1990s and is recommended for the prevention and
management of HBP. Other studies have also identified
improvements in dietary habits of some populations
during the pandemic period,"***?! including in Spain,®
and an increased adherence to the Mediterranean diet
during the pandemic.®

Diet, however, is only one of the seven lifestyle
domains evaluated by the SMILE-C. We found that
the multidimensional evaluation of lifestyle was better
in Spain and was an independent protective factor
associated with HBP. There are many factors associated
with better lifestyle behaviors, including demographic
and socioeconomic factors. Thus, some of the differences
observed in lifestyle between the countries may be due
to the differences in those characteristics of the samples.
For instance, older individuals often exhibit better
lifestyle behaviors, such as healthier diets and increased
compliance with health promotion activities, although
they may also show higher physical inactivity.** Men
are more likely to engage in physical activity, while
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Table 2 - Sociodemographic information, comorbidities, and substance use, according to the hypertension diagnosis.
Brazil and Spain, 2020.

Brazil Spain
Total
No Yes No Yes
Variables
N=5216 N (%) N (%) p-value N (%) N (%) p-value
(%) 1272 310 (19.2) 3299 335
o, .
(80.4) (90.8) 9.2)
Sex
135
Male 1242 (23.8) 223 (79.9) 56 (20.1) 0.825 828 (86.0) (140) <0.001
Female 3974 (76.2) 1049 (80.5) 254 (19.5) 2471(92.5) 200 (7.5)
Age
18-39 1999 (38.3) 492 (95.3) 24 (47) <0.001 1461 (98.5) 22 (1.5) <0.001
171
40-59 2370 (45.4) 545 (78.9) 146 (21.1) 1508 (89.8) (102)
142
60+ 847 (16.2) 235 (62.7) 140 (37.3) 330 (69.9) (30.1)
BMI
Low or normal weight 2885 (55.4) 590 (86.3) 94 (13.7) <0.001 2102 (95.5) 99 (4.5) <0.001
. 149
Overweight 1578 (30.3) 456 (81.9) 101 (18.1) 872 (85.4) (146)
Obesity 742 (14.3) 220 (66.1) 113 (33.9) 322 (78.7) 87 (21.3)
Education
. . . 137
Basic/high school/technical education 1725 (33.1) 355 (76.7) 108 (23.3) 0.015 1125 (89.1) (109) 0.006
College degree 2412 (46.2) 621 (80.6) 149 (19.4) 1492 (909) 150 (9.1)
Master’s degree/PhD 1079 (20.7) 296 (84.8) 53(15.2) 682 (93.4) 48 (6.6)
Alcohol consumption (“risky drinking”)
Negative 4124 (79.4) 787 (78.6) 214 (21.4) 0.018 2820(90.3) 303 (9.7) 0.013
Positive 1071 (20.6) 468 (83.6) 92 (16.4) 479 (93.7) 32(6.3)
Tobacco use
Always/often 674 (12.9) 110 (72.4) 42 (27.6) 0.008 472(90.4) 50 (9.6) 0.759
Occasionally/never 4540 (87.1) 1161 (81.3) 267 (18.7) 2827(90.8)  285(9.2)
Marijuana use
Always/often 89 (1.7) 33(89.2) 4(10.8) 0.173 49 (94.2) 3(5.8) 0.386
Occasionally/never 5121 (98.3) 1234 (80.2) 305 (19.8) 3250(90.7)  332(9.3)
Illicit drug use
Always/often 8(0.2) 2 (40.0) 3 (60.0) 0.023 3(100.0) - -

Occasionally/never 5201(99.8) 1264 (80.5) 306 (19.5) 3296 (90.8)  335(9.2)
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Diabetes diagnosis/treatment

No 4903 (94.1) 1197 (83.2) 241 (16.8) <0.001 3190 (92.1) 275 (7.9) <0.001
Yes 306 (5.9) 70 (51.1) 67 (48.9) 109 (64.5) 60 (35.5)
Depression screening
No 3781 (73.0) 678 (80.5) 164 (19.5) 0.765 2650 (90.2) 289 (9.8) 0.008
Yes 1397 27.0) 561 (79.9) 141 (20.1) 649 (934) 46 (6.6)
Anxiety screening
No 3756 (72.8) 683 (80.9) 161 (19.1) 0487 2625 (90.1) 287 (9.9) 0.008
Yes 1405(27.2) 543 (79.5) 140 (20.5) 674(934)  48(6.6)
Table 3 - SMILE-C scale score, general and by domains, according to the HBP diagnosis. Brazil and Spain, 2020.
Brazil Spain
Total Hypertension Hypertension
SMILE-C Total Total
and domains No Yes No Yes
p-value p-value
Mean Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD)
SMILE- C 195.4 191.8 192.3 189.8 0.151 196.9 196.5 200.9 0.001
(score total) (24.8) (26.6) (26.8) (25.7) ' (23.9) (23.8) (24.1) '
Diet 30.6 (4.6) 30.0 (5.1) 30.0 (5.1) 30.0 (5.1) 0.995 30.9 (4.3) 30.8 (4.3) 31.7 (4.2) 0.000
Substance use 37.7(34)  37.7(34) 377(32)  375(3.8) 0.344 37.7(35)  377(35)  378(3.1) 0.681
Physical
it 244(101) 226(104) 229(105)  21.1(9.5) 0.004 253(9.9) 252(99) 257 (10.0) 0.399
activity
Stress
236(49)  254(54) 254(54)  254(53) 0.876 228 (44)  227(44)  232(45) 0.087
management
Sleep 29.5 (6.3) 29.3 (6.4) 29.6 (6.2) 28.4 (6.8) 0.008 29.6 (6.3) 29.5(6.2) 29.7 (6.8) 0.729
Social support  29.7 (5.8)  28.8(6.2)  289(6.1)  28.4(6.4) 0.251 30.1(5.6) 30.1(5.6)  29.7(5.5) 0.171
Environmental
196 (94)  17.7(85)  174(84)  18.5(8.8) 0.042 205(9.7)  203(9.6)  23.0(9.6) 0.000
exposure

women tend to have better dietary habits and lower
rates of smoking and alcohol consumption. Besides,
higher education and higher income are associated
with increased physical activity, better dietary habits,
lower alcohol and tobacco use and more frequent health
check-ups.®

Social determinants of health and social disparity may
also influence lifestyle. In a 2021 study, Zhou et al. argued
hypertension patterns must be analyzed differently
between high-income and middle- and low-income
countries because the two groups have, for instance,

different access to fresh diet and low-sodium diet, hence
different factors causing hypertension trends.” Urban
violence might discourage individuals from working
out outdoors, increasing sedentarism and obesity. Food
insecurity and the burden of malnutrition are also of
particular interest. Considering that lifestyle is directly
correlated with HBP in our study, promoting strategies
to improve lifestyle may be an important step for primary
and secondary hypertension prevention.

The limitations of this study encompass the non-
probabilistic nature of the sample, which generates a
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Table 4 — Factors associated with previous HBP diagnosis, considering the total SMILE-C score. Brazil and Spain, 2020.

Variables Adjusted OR (95% CI) P (LR-test)
Brazil vs. Spain 1.936 (1.592 - 2.353) <0.001
Male vs. Female 1.476 (1.194 — 1.824) <0.001
40 to 59 years old vs. 18 to 39 years old 5.559 (4.014 - 7.699) <0.001
> 60 years old vs. 18 to 39 years old 16.154 (11.439 — 22.813) <0.001
Basic/high school/technical education vs.  post-doctoral degree 1.628 (1.234 - 2.148) 0.001
College vs. post-doctoral degree 1.359 (1.046 - 1.767) 0.022
Overweight vs. low/normal weight 1.542 (1.239 - 1.921) <0.001
Obesity vs. low/normal weight 2.737 (2.137 - 3.505) <0.001
Diabetes — Yes vs. no 3.097 (2.334 — 4.108) <0.001
SMILE - total score (for each 1-point increase) 0.996 (0.992 — 1.000) 0.034

Hosmer-Lemeshow test for model fitness: p = 0.804

Table 5 — Factors associated with previous HBP diagnosis, considering the SMILE-C domains. Brazil and Spain, 2020.

Variables Adjusted OR (95% CI) P(LR-test)
Brazil vs. Spain 1.908 (1.541 —2.362) <0.001
Male vs. Female 1.525 (1.228 — 1.894) <0.001
40 to 59 years old vs. 18 to 39 years old 5.273 (3.784 - 7.349) <0.001
> 60 years old vs. 18 to 39 years old 15.143 (10.646 — 21.539) <0.001
Basic/high school/technical education vs.  post-doctoral degree 1.622 (1.227 - 2.143) 0.001
College vs. post-doctoral degree 1.358 (1.044 - 1.767) 0.022
Overweight vs. low/normal weight 1.558 (1.250 — 1.942) <0.001
Obesity vs. low/normal weight 2.761 (2.147 - 3.551) <0.001
Diabetes — Yes vs. no 3.091 (2.328 — 4.104) <0.001
SMILE - domains

Diet 1.013 (0,990 — 1.038) 0.268
Physical activity 0.990 (0.980 — 1.000) 0.060
Substance use 0.987 (0,960 — 1.015) 0.366
Sleep 0.986 (0.971 —1.001) 0.072
Social support 0.992 (0.974 - 1.010) 0.378
Stress management 1.008 (0.985 —1.030) 0.501
Environmental exposure 0.999 (0,989 - 1.010) 0.905

Hosmer-Lemeshow test for model fitness: p = 0.410
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selection bias (including more individuals with higher
education and women), and results may not be extended to
the entire population; the nature of data collection, which
excludes individuals without access to the Internet and,
therefore, represents a vulnerable portion of the population
(in Brazil, around 19% of the population aged >10 years
does not have Internet access).”” The third limitation is the
use of self-reported measures, which may underestimate
the HBP prevalence, given the lack of knowledge about
the diagnosis itself. Finally, this is a cross-sectional study
and, therefore, does not allow inferring causality.

Conclusions

Our data reinforce the importance of primary and
secondary prevention in the population strategy to combat
hypertension, where LM can be a useful tool. In this
sense, health professionals must be familiar with the main
lifestyle domains to implement habit change strategies.
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