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Abstract

Background and Objectives: Cardiovascular risk is composed of several modifiable factors that cannot be explained only at the individual level.
The aim of this study was to investigate the association between socioemotional factors and cardiovascular risk in older adults.

Research Design and Methods: A cross-sectional study with data from The Brazilian Longitudinal Study of Aging (Estudo Longitudinal de Saude
dos ldosos Brasileiros, ELSI-Brazil), population based with data collected between 2015 and 2016. Cardiovascular risk—the study outcome—was
assessed using the WHO/ISH Cardiovascular Risk Prediction Charts. The exposure variables were perceived social support from those who
would receive help in situations and productive and leisurely social participation carried out in the last 12 months. \We used crude and adjusted
logistic regression for socioeconomic conditions, health conditions, and lifestyle habits to estimate odds ratio (OR) and 95% confidence intervals
(Cls) for the occurrence of the outcome.

Results: There were 6,005 participants between 50 and 74 years old with complete data. Of these, 18.7% (95% Cl: 16.9-20.6) had high car
diovascular risk. Being in the highest tertile of greater social participation is associated with a lower prevalence of high cardiovascular risk (OR:
0.69; 95% Cl: 0.50-0.95), adjusted for all variables, when compared to the lowest tertile. Furthermore, the absence of perceived social support
is associated with a higher prevalence in different models. Perceived social support from close family members (son/daughter, son-in-law, and
daughterin-law) for material issues is associated with a higher prevalence, whereas having support from friends for affective resources is asso-
ciated with a lower prevalence of high cardiovascular risk.

Discussion and Implications: Socioemotional factors such as lack of perceived social support and social participation were significantly asso-
ciated with cardiovascular risk. This suggested that the development of strategies aimed at reducing cardiovascular risk during aging needs to
consider socioemotional factors and social relationships.

Translational Significance: Cardiovascular disease is a public health problem responsible for economic expenses and social issues.
Understanding that there is a relationship between psychosocial factors and cardiovascular risk allows the planning of coping policies
that include collective strategies and emphasis on contextual factors. The results of the study allow the planning of public policies and
intersectoral programs for healthy and active aging from a perspective of social relations, as well as contributing to an international agenda
for the management of cardiovascular risk.
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In 2022, it is estimated that older adults represented more
than 14.6% of the Brazilian population (IBGE, 2022).
However, advances in living and health conditions have not
kept up with the increase in life expectancy in low- and mid-
dle-income countries, leading to an increase in multimorbidi-
ty, especially in chronic noncommunicable diseases, which are
responsible for severe degrees of disability and burden on the

health and social security system (Miranda et al., 2016). In
Brazil, cardiovascular disease affects about 14 million people
and leads approximately 400,000 to death (SBC, 2022).

The association between cardiovascular disease and aging
is well known. Brazilian longitudinal data show an increase in
the prevalence rates of cardiovascular diseases over the years,
as well as their association with increasing age. Physiological
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changes inherent to aging, associated with inappropriate life-
style, can lead to the formation of atherosclerotic plaque.
These are responsible for most cardiovascular outcomes
(Alebiosu, 2001; Kita, 1998; Massa et al., 2019; Sniderman
& Furberg, 2008). It is a multifactorial disease, and among
risk factors are alcohol consumption, overweight, diabetes
mellitus, systemic arterial hypertension, physical inactivity,
age, and sex at birth. Except for age and sex at birth, the
other factors are modifiable and mediate among themselves
(Précoma et al., 2019).

Risk factors for cardiovascular disease can be quantified
with risk scores that allow for prevention, prognostic anal-
ysis, and appropriate therapeutic decision. According to the
literature, the definition of cardiovascular risk is the proba-
bility that the individual has of developing a cardiovascular
outcome in each period (Kaptoge et al., 2019). This is the
most effective way to prevent this condition because it allows
early quantitative identification of fatal or nonfatal events,
which is essential to find the appropriate therapeutic goal
(OPAS, 2022). This stratification makes it possible and essen-
tial to identify asymptomatic individuals who are predisposed
to cardiovascular disease. Although there are several instru-
ments for stratifying cardiovascular risk (Nordet et al. 2013;
OPAS, 2022; Précoma et al. 2019; Santos et al. 2014), most
of them only consider biological risk factors, and this does
not reflect all the determinants of cardiovascular diseases.
Among the ways to understand the health-disease process, the
continuum of care and health equity are essentials to cover
the individual’s living space to understand the dynamics of
social relations and psychosocial determinants (Rocha, 2018;
Santos et al., 2009). The presence or absence of social sup-
port from social relationships influences coping strategies for
stressful events. Thus, social relationships may be related to
both the onset of the disease and coping with the condition
itself (World Health Organization, 2005). Social-emotional
factors, especially expanded relationships (participation) and
assistance (support), have proven relationship with clinical
outcomes, but there are still gaps in relation to cardiovascular
risk (Rocha, 2018).

Studies point out that several professionals tend not to
quantify this risk, producing an underestimation or overes-
timation of the individual’s predisposition to cardiovascular
disease over the years (Kaptoge et al., 2019). Moreover, few
studies address the use of these instruments in the Brazilian
older adult population (Pimenta & Caldeira, 2014; Santos
et al., 2014), with no research investigating the relationship
between cardiovascular risk and biopsychosocial determi-
nants. Brazil is part of the Hearts in the Americas initiative
that is led by Pan American Health Organization in Latin
America and provides for the implementation of the risk
management model based on the score used in the present
study (OPAS, 2022).

Given this, to understand how social relationships are
related to cardiovascular risk through socioemotional fac-
tors—which consider social participation and aspects of
social support—this study aimed to investigate the associa-
tion between social-emotional factors and cardiovascular
risk in older adults.

Method

This is a cross-sectional study with data from The Brazilian
Longitudinal Study of Aging (ELSI-Brazil), a longitudinal,
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population-based study, representative of the noninstitution-
alized Brazilian population with 50 years of age or more.
This study is an initiative coordinated by the Oswaldo Cruz
Foundation—Minas Gerais and the Federal University of
Minas Gerais. The baseline survey was carried out between
2015 and 2016, in 70 municipalities in the 5 Brazilian regions
(Lima-Costa et al., 2022).

To ensure the sample represents urban and rural areas of
municipalities of all sizes, the sample was recruited from a
design with selection stages, combining stratification of pri-
mary sampling units (municipalities), census tracts, and house-
holds. Detailed information on design, recruitment methods,
and covered topics are available in the study by Lima-Costa
et al. (2023). The ELSI-Brazil project was approved by the
Ethics Committee of Oswaldo Cruz Foundation (FIOCRUZ),
Minas Gerais state (CAAE: 34649814.3.0000.5091). All par-
ticipants signed separate informed consent forms prior to par-
ticipating in the study (Lima-Costa et al., 2023).

In the present study, ELSI-Brazil participants with complete
information were older adults between 50 and 74 years old.
Individuals with 50 years of age were included because the
changes inherent to aging start from the fifth decade of life,
especially in low- and middle-income countries.

The outcome variable, cardiovascular risk, was calculated
using the WHO/ISH Cardiovascular Risk Prediction Charts
“Tropical Latin America” risk score only with nonlabora-
tory data, which provides a prediction graph and indicates
the 10-year risk of a fatal or nonfatal cardiovascular event
(acute myocardial infarction or stroke). The chart used can
be found on page 50 of this link: https://apps.who.int/iris/bit-
stream/handle/10665/333221/9789240001367-eng.pdf). The
used criteria are age (50-54, 55-59, 60-64, 65-69, 70-74
years old), sex at birth (female, male), systolic blood pressure
(<120, 120-139, 140159, 160-179, 2180 mmHg), smoking
(nonsmoker, former smoker more than12 months, smoker),
and body mass index (<20, 20-24.9, 25-29.9, 30-34.9,
>35 kg/m?; Kaptoge et al., 2019). The cardiovascular risk was
categorized as low (<10%) and high (>10%).

The exposure variables were social participation, obtained
from 12 dichotomous questions (yes, no) about productive
and leisure activities in the previous 12 months. The final score
was categorized into tertile: lower (0-3), intermediate (4-6),
and higher (7 or more). Perceived social support includes the
sources of support for affective and instrumental resources, in
the informal relationship network. The following situations
were presented: (1) help in case of illness (diseases); (2) hav-
ing someone to confide/trust in (confidence); (3) go shopping
(shopping); and (4) lend money or objects (financial). For
each situation, the participant should answer who would be
present to help, with the response options: spouse or partner,
child, daughter-in-law or son-in-law (close relatives), other
relatives (distal relatives), others (friends, housekeeper, other
paid employee, neighbors), and no one (Lima-Costa et al.,
2019, 2023).

The adjustment variables were the social-structural: race/
ethnicity (White, Black, Brown, Indigenous, Yellow)—clas-
sified according to the definitions proposed by the Brazilian
Institute of Geography and Statistics (IBGE, 2023), educa-
tion (no formal education, 1-4 years, 5-8 years, 9-11 years,
>12 years), per capita income in tertiles and marital sta-
tus (with a partner, without a partner); social-behavioral:
physical activity (insufficiently active, active; Matsudo et
al., 2012; World Health Organization, 2011), consumption
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of fruits and vegetables (adequate, inappropriate; Amine et
al., 2003) and alcohol consumption (risky consumption,
light/moderate, none; Sobell & Sobell, 1995); and health
conditions: self-perceived health (positive, negative), non-
communicable chronic diseases (none, 1-2, >2; Brasil,
2020), dependence on basic activities of daily living (0, 1,
or >2 activities; Brasil, 2020) and, cognitive function—time
orientation (all right, at least one incorrect), memory (ter-
tile), verbal fluency (tertile; Lourenco & Veras, 2006), and
depressive symptoms (<3 or >4; Batistoni et al.,2010; Karim
etal., 2015; Turvey et al., 1999). It should be noted that the
analyses were not adjusted for age, sex at birth, systolic
blood pressure, smoking, and body mass index because they
were variables in the composition of the cardiovascular risk
score and were previously adjusted for the calculation of
the outcome variable.

A statistical analysis of complete cases was performed.
Descriptive analysis used absolute and relative frequencies of
all study variables, with their respective confidence intervals
(95% CI). To estimate the prevalence of the outcome occur-
rence, and the 95% CI, according to the other variables, a
bivariate analysis with the test was used.y2. Analyses to esti-
mate the chance of occurrence of the outcome according to
the main exposures (financial support, confidence support,
shopping support, diseases, and social participation) were per-
formed using crude and adjusted logistic regression, with the
odds ratio (OR) estimation with respective 95% CI. Adjusted
analyses for each exposure were performed in blocks, accord-
ing to the following models and variables: Model 1—social-
structural (race/ethnicity, education, and income per capita);
Model 2—health conditions (self-perceived health, chronic
diseases, activities of daily living, cognitive function, and
memory); Model 3—social-behavioral (physical activity, con-
sumption of fruits and vegetables, and alcohol consumption)
and Model 4—all variables (Model 1, Model 2, and Model
3). All analyses considered the sample weights using svy com-
mand and were performed using the statistical package Stata
SE version 16 (StataCorp, 2019; Statistical Software: Release
16. College Station, TX: StataCorp LP).

In this study, we followed the “Strengthening the Reporting
of Observational Studies in Epidemiology” (STROBE) guide-
lines (von Elm et al., 2008).

Results

6,005 participants between 50 and 74 years of age were
included. The sample selection is shown in Figure 1. There
is no evidence of differential losses based on a wide range of
observed characteristics (Supplementary Table 1), despite the
exclusion of 1,847 individuals from the analyses due to some
missing information. The distribution of percentages within
the variable categories was maintained.

Sample characterization can be seen in Table 1. Among the
participants, most were between 50 and 59 years old (57.4%),
female (52.2%), with a partner (68.5%), with low education
(35.0%), highest income tertile (37.5%), and brown race/eth-
nicity (46.1%). The majority’s self-perception of health was
positive (90.0%), they had no difficulty in ADL (87.9%), they
were physically active (71.5%), they reported never smoking
(44.3%), never drinking alcohol (78.4%), and had inade-
quate consumption of fruits and vegetables (91.3%). In addi-
tion, most have prehypertension stage (34.9%), overweight
(40.8%), reported at least one noncommunicable chronic

disease (33.9%), with good temporal orientation, verbal flu-
ency (38.5%) and memory (40.7%), and <3 depressive symp-
toms (66.9%; Table 1).

Regarding the social participation score, most were in the
highest tertile (37.0%). As for support in the network of infor-
mal relationships, most reported their children/sons-in-law/
daughters-in-law as the main source of support when related
to shopping (47.5%), diseases, or financial help (32.4%).
Regarding confidences/trust, they reported the spouse as the
main source of support (35.6%).

Of the participants, 18.7% (95% CI: 16.9-20.6) had a
cardiovascular risk greater than or equal to 10% (Table 1).
Regarding the variables that make up the cardiovascular
risk, the prevalence was higher in the group between 70 and
74 years old (75.6%), in males (27.7%), in those with low
weight (25.6%), with systemic arterial hypertension (40.5%),
and smokers (36.0%; Figure 2).

The prevalence of high cardiovascular risk was signifi-
cantly higher in those of indigenous race/ethnicity (24.8%),
widowed (26.8), who did not study (29.5%), intermediate
income tertile (20.1%), with negative health self-perception
(18.8%), with two or more noncommunicable chronic dis-
eases (22.3%), without difficulty in activities of daily living
(18.7%), insufficiently active (21.1%), who inadequately
consumed fruits and vegetables (19.1%), with light/moderate
alcohol consumption (27.1%), in the lowest tertile of mem-
ory (25.3%) and verbal fluency (21.4%) scores, and with >4
depressive symptoms (20.4%; Table 1).

Regarding social-emotional variables (Table 1), high car-
diovascular risk was higher among those in the lowest ter-
tile of social participation (23.6%), with support from a
son/daughter/son-in-law/daughter-in-law in case of illness

ELSI (n=9,412)

Exclude (n=1,560)
. Age =75 years old (n=1,560)

Inclusion criterion (n=7,852)

Excluded due to the lack of data (n=1,847)
Cardiovascular risk score (n=233)
Body mass index (n=142)
Systolic blood pressure (n=139)
Smoking (n=4)
- Social participation (n=51)
Social support (diseases) (n=664)
Social support (shopping) (n=630)
Social support (confidences) (n=653)
Social support (financial) (n=704)
Covariable (n=1,376)

Final Sample (n=6,005)

Figure 1. Sample selection flowchart considering the inclusion criterion
of this study, ELSI-Brazil, 2015-2016. ELSI = The Brazilian Longitudinal
Study of Aging.

€202 1290100 | | uo Jasn uopuo absjj0) Ausieaiun Aq v8€1£2.2/8.00ebl/////o10nie/ebeaieaouul/wod dnosolwapeoe//:sdny woll papeojumoq


http://academic.oup.com/innovateage/article-lookup/doi/10.1093/geroni/igad078#supplementary-data

Table 1 Descriptive Analysis of Participants’ Characteristics and Prevalence of High Cardiovascular Risk (>10%), ELSI-Brazil, 2015-2016
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Variable n % (95% CI) CVR 210% p value®
% (95%CI)

Cardiovascular risk
<10% 4,797 81.3(79.4; 83.1)
>10% 1,208 18.7 (16.9; 20.6)

Age group <0.0001
50-59 years old 3,161 57.4 (53.4;61.3) 4.4 (3.7-563)

60-69 years old 2,143 33.4 (30.7; 36.2) 27.5(25.2-30.0)
70-74 years old 701 9.2 (7.7;10.8) 75.6 (71.6-79.2)

Sex at birth <0.0001
Female 3,300 52.2 (48.8; 55.6) 10.4 (9.0-11.9)

Male 2,705 47.8 (44.4;51.2) 27.7 (24.1-31.7)

Body mass index 0.0370
Normal 1,631 27.0 (25.7; 28.4) 21.0 (18.4-23.8)

Underweight 112 8 (1.4;2.3) 25.6 (16.9-36.7)
Overweight 2,446 40.8 (39.3; 42.3) 17.4 (15.1-20.0)
Obese 1,816 30.3 (28.8; 31.9) 17.9 (15.6-20.5)

Systolic blood pressure <0.0001
Normal 1,645 27.0 (25.3;28.7) 3.9 (268-5.4)

Prehypertension 2,308 38.1(36.7; 39.6) 9.2 (7.3-11.4)
Hypertension 2,052 34.9 (32.8; 36.9) 40.5 (36.7-44.4)

Smoking <0.0001
Never smoked 2,651 44.3 (42.4;46.2) 10.7 (9.13-12.6)

Former smoker 2,247 37.5(35.2;39.7) 19.6 (17.2-22.2)
Smoker 1,107 18.3 (16.65 20.0) 36.0 (32.6-39.4)

Race/ethnicity 0.4591

White 2,290 41.4 (36.2;46.7) 18.4 (15.6-21.5)
Black 588 6(8.0;11.3) 0 (1.6-2.5)
Brown 2,921 46.1 (41.9; 50.4) 18.2 (16.4-20.2)
Yellow 56 9(0.7; 1.3) 22.7 (13.1-36.3)

Indigenous 150 9(1.3;2.7) 24.8 (17.5-33.9)

Marital status 0.0002
Single 671 11.1 (9.6; 12.8) 14.3 (10.7-18.8)
Married/common-law marriage/living together 3,783 68.5 (65.9; 71.0) 18.7 (16.5-21.1)

Divorced or separated 768 10.8 (9.9; 11.9) 16.4 (13.4-19.9)
Widower 783 5(0.8;10.9) 26.4 (23.0-30.1)

Education <0.0001

Never studied 694 4(7.5;11.6) 29.5 (26.2-33.1)
1-4 years 2,168 35.0 (32.5; 37.6) 23.1(20.6-25.9)
5-8 years 1,359 23.7 (21.8;25.7) 16.7 (13.8-20.2)
9-11 years old 1,371 24.5 (22.7; 26.5) 12.0 (10.0-14.3)

12 years or more 413 3 (6.1; 8.7) 2 (0.9-16.6)

Income 0.0535
Highest tertile 2,104 37.5(33.9; 41.3) 19.1 (16.9-21.5)

Second tertile 1,876 31.1 (29.5; 32.7) 20.1 (17.5-23.1)
Lowest tertile 2,025 31.4 (27.8; 35.1) 16.7 (14.6-19.1)

Self-perception of health 0.9302
Positive 5,353 90.0 (88.5;91.2) 1.9 (1.6-2.0)

Negative 652 10.0 (8.8;11.4) 18.8 (15.5-22.6)

Chronic noncommunicable diseases <0.0001
None 1,938 32.7 (30.9; 34.5) 14.4 (12.0-17.5)

One condition 2,044 33.9 (32.1; 35.6) 19.0 (16.9-21.5)
Two conditions or more 2,023 33.4 (31.1; 35.9) 22.3 (20.0-24.8)
Activities of daily living 0.8403
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Table 1. Continued

Variable n % (95% CI) CVR 210% p value®

% (95%CI)
No difficulty 5,246 87.9 (86.7; 89.0) 18.7 (16.8-20.8)
One or more difficulties 759 12.0 (10.9; 13.3) 18.3 (15.2-21.9)

Physical activity 0.0206
Active 4282 71.5 (69.0; 73.8) 17.7 (15.9-19.6)

Insufficiently active 1,723 28.5 (26.2; 30.9) 21.1 (18.1-24.5)

Consumption of fruits and vegetables 0.0146
Adequate 472 8.6 (7.4;10.0) 13.8 (10.2-18.3)

Inadequate 5,533 91.3 (89.9; 92.6) 19.1 (17.3-21.1)

Alcohol consumption 0.0001
Never 4,828 78.4 (75.6; 80.9) 17.5 (15.7-19.6)

Light/moderate 559 10.8 (8.7;13.3) 27.1(22.2-32.6)
Risk consumption 618 10.8 (9.7; 12.0) 18.5 (14.9-22.7)

Time orientation 0.0001
All right 4,356 73.3 (71.5; 75.0) 17.4 (15.6-19.4)

At least one incorrect 1,649 26.7 (25.0; 28.5) 22.1(19.5-24.9)

Memory <0.0001
Lower tertile 2,135 33.5(30.9; 36.2) 25.3 (22.6-28.3)

Intermediate tertile 1,535 25.8 (24.3; 27.4) 16.7 (14.4-19.3)
Top tertile 2,335 40.7 (38.5; 42.9) 14.4 (12.6-16.6)

Verbal fluency test 0.0023
Lower tertile 2,055 32.1(29.4; 35.0) 21.4 (19.0-24.1)

Intermediate tertile 1,748 29.3 (27.8; 30.9) 19.0 (16.8-21.3)
Top tertile 202 38.5(35.6;41.4) 16.2 (13.7-18.9)

Depressive symptoms <0.0001
<3 symptoms 3,939 66.9 (64.9; 68.8) 20.4 (18.4-22.7)
>4 symptoms 2,066 33.1(31.2; 35.1) 15.1 (13.1-17.5)

Social participation <0.0001
Lower tertile 1,736 27.1 (23.9; 30.6) 23.6 (20.9-26.6)

Intermediate tertile 2,203 35.9 (34.1; 37.6) 19.3 (17.0-21.7)
Top tertile 2,066 37.0 (33.0; 41.0) 14.5 (12.4-16.9)

Support (diseases) 0.0072
Spouse or partner 1,655 29.0 (27.2; 30.8) 18.5 (16.0-21.3)
Son/daughter/son-in-law/daughter-in-law 2,535 40.3 (38.2; 42.3) 20.9 (18.6-23.3)

Another relative 940 16.8 (15.7; 17.9) 14.2 (11.4-17.6)
Other 703 11.3 (10.0; 12.6) 18.0 (14.5-22.2)
Nobody 172 6(2.2;3.2) 18.2 (12.3-26.2)

Support (shopping) 0.0022
Spouse or partner 1,874 33.6 (31.1; 36.2) 15.4 (13.4-17.6)

Son/ daughter/son-in-law/daughter-in-law 3,028 47.5(45.2;49.9) 20.7 (18.5-23.1)
Another relative 683 12.1 (11.0; 13.2) 18.2 (14.1-23.2)
Other 324 3(4.7;6.3) 20.5 (15.7-26.4)
Nobody 96 5(1.2;1.8) 25.7 (17.4-36.3)

Support (confidence) 0.0245
Spouse or partner 2,012 35.6 (33.1; 38.2) 19.9 (17.5-22.6)
Son/daughter/son-in-law/daughter-in-law 2,024 30.8 (28.8; 32.9) 20.3 (18.0-22.7)

Another relative 776 13.6 (12.4; 14.8) 14.2 (11.1-18.1)
Other 742 12.8 (11.8; 13.8) 15.8 (12.4-20.0)
Nobody 451 2(6.3; 8.1) 19.2 (14.0-25.6)

Support (financial) <0.0001
Spouse or partner 943 16.5 (15.0; 18.1) 14.0 (12.1-16.2)
Son/daughter/son-in-law/daughter-in-law 2,091 32.4 (30.5; 34.3) 22.5(20.0-25.1)

Another relative

1,228

22.1(20.6; 23.7)

12.5 (10.1-15.4)
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Variable n % (95% CI) CVR 210% p value®
% (95%CI)
Other 1,184 19.7 (18.2; 21.3) 20.3 (17.2-23.7)
Nobody 559 9.2 (8.1; 10.6) 25.0 (19.6-31.3)

Notes: CI = confidence interval; CVR = cardiovascular risk; ELSI = The Brazilian Longitudinal Study of Aging.
*p Value <.0001 was considered significant.
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Figure 2. Prevalence of high cardiovascular risk in different characteristics of the cardiovascular risk score, ELSI-Brazil, 2015-2016. ELSI = The Brazilian

Longitudinal Study of Aging.

(20.9%), confidential (20.3%), without support for shopping
(25.7%), and without financial support (25.0%).

In the multivariate analysis (Table 2), being in the upper
tertile of social participation is associated with a lower prev-
alence of high cardiovascular risk, both in the crude analysis
and adjusted by all models, by up to 48.0% (95% CI: 0.41-
0.66). Being in the group categorized as a medium tertile of
social participation was significant only in the crude analysis
and when adjusted for lifestyle habits. Both were compared to
the lower tertile of social participation.

Regarding perceived social support, receiving support from
other relatives in cases of disease is associated with a lower
prevalence of high risk in both the crude and adjusted analy-
ses by up t0 28% (95% CI: 0.57-0.91) compared to receiving
support from the spouse, except when adjusted for all vari-
ables. In the case of support for confidence, the result was
similar: receiving it from other relatives is associated with
a lower prevalence of high risk—even when adjusted to all
models—by up to 32% (95% CI: 0.51-0.91), except when
adjusted for all variables (Table 2).

In the case of perceived social support for shopping, there
was a significant association with the prevalence of high
cardiovascular risk, adjusted for all variables, especially for
receiving no support (OR: 2.28; 95% CI: 1.25-4.15), when
comparing receiving support from a spouse. Receiving con-
fidential support from another relative is associated with a
lower prevalence of high cardiovascular risk, by up to 32%,
except in the model adjusted for all variables, in relation to
the spouse. Regarding financial support, except support from
other relatives, it is significantly associated with the preva-
lence of high cardiovascular risk compared to receiving

support from the spouse. Only support from others (nonfa-
mily members) adjusted for health conditions did not remain
significant (Table 2).

Discussion

The present study identified prevalence of cardiovascular
risk 210% in 18.7% of participants and was associated with
social-emotional factors. Being in the upper tertile of social
participation is associated with a prevalence of high cardio-
vascular risk as well as having support from friends for con-
fidence. The absence of social support for material issues was
associated with a prevalence of high cardiovascular risk. This
is a relevant finding considering the scarcity of studies inves-
tigating this association and considering health determinants
and health as a social process.

A study carried out in Malaysia, Mongolia, and Cambodia,
developing countries, using score charts created by World
Health Organization and the International Society of
Hypertension, shows the high cardiovascular risk in 2.3%,
6.0%, and 1.3% of the participants, respectively. However,
the study was carried out with individuals between 40 and
64 years old (n =7,109), as the aging process starts around
the fifth decade of life or before in countries with such ineq-
uities in health (Otgontuya et al., 2013). In Cuba, a coun-
try that does not have the development index listed by the
International Monetary Fund, but has excellent development
indices and a model health system, a study was carried out
with the same score that indicates less than 10% of partic-
ipants with high cardiovascular risk (Nordet et al., 2013),
corroborating other findings (Mendis et al., 2011; Ndindjock
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Table 2. Crude and Adjusted Multivariate Analysis of Cardiovascular Risk, ELSI-Brazil, 2015-2016

Variables

Crude model

Model 1°

Model 2°

Model 32

Model 42

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Social participation

Lower tertile 1 1 1 1 1
Intermediate tertile 0.77 (0.64-0.92)  0.83 (0.68-1.00)  0.84 (0.68-1.03)  0.76 (0.62-0.92)  0.85 (0.69-1.06)
Top tertile 0.54 (0.44-0.68)  0.68 (0.51-0.89)  0.64 (0.48-0.84)  0.52 (0.41-0.66)  0.69 (0.50-0.95)
Support (disease)
Spouse or partner 1 1 1 1 1
Son/daughter/son-in-law/daughter-in-law 1.16 (0.95-1.40)  0.99 (0.80-1.22)  1.12(0.92-1.37)  1.21(0.99-1.47)  1.05 (0.84-1.30)
Another relative 0.72 (0.58-0.91)  0.79 (0.62-0.99)  0.75 (0.60-0.94)  0.72 (0.57-0.91)  0.80 (0.63-1.01)
Other 0.96 (0.72-1.28)  0.86 (0.63-1.17)  0.93 (0.70-1.23)  0.98 (0.73-1.31)  0.87 (0.63-1.20)
Nobody 0.98 (0.62-1.54)  0.89 (0.53-1.48) 1.07 (0.68-1.68)  0.99 (0.63-1.57)  1.01 (0.61-1.69)
Support (shopping)
Spouse or partner 1 1 1 1 1
Son/daughter/son-in-law/daughter-in-law 1.43 (1.21-1.70)  1.33 (1.09-1.62)  1.38 (1.15-1.65) 1.48 (1.24-1.76) 1.37 (1.11-1.69)
Another relative 1.22 (0.89-1.67) 1.43(1.02-2.02) 1.24(0.89-1.72)  1.24 (0.90-1.69)  1.46 (1.02-2.09)
Other 1.42 (1.01-2.00)  1.46 (0.97-2.19) 1.48(1.03-2.13) 1.43 (1.01-2.01)  1.55 (1.02-2.09)
Nobody 1.90 (1.10-3.27)  1.97(1.09-3.56) 2.13 (1.17-3.86) 1.91 (1.12-3.25) 2.28 (1.25-4.15)
Support (confidence)
Spouse or partner 1 1 1 1 1
Son/daughter/ son-in-law/daughter-in-law ~ 1.02 (0.85-1.21)  0.84 (0.68-1.02)  0.96 (0.81-1.15)  1.06 (0.89-1.27)  0.89 (0.72-1.09)
Another relative 0.66 (0.50-0.88)  0.68 (0.51-0.92)  0.70 (0.53-0.93)  0.68 (0.51-0.91)  0.75 (0.56-1.00)
Other 0.75 (0.56-1.01)  0.76 (0.55-1.06)  0.80 (0.60-1.08)  0.78 (0.59-1.05)  0.84 (0.60-1.17)
Nobody 0.95(0.63-1.42)  0.95(0.61-1.47)  1.03 (0.67-1.58)  0.94 (0.63-1.40)  1.02 (0.65-1.61)
Support (financial)
Spouse or partner 1 1 1 1 1
Son/daughter/son-in-law/daughter-in-law 1.77 (1.43-2.19)  1.63 (1.30-2.05) 1.72(1.38-2.14) 1.78 (1.44-2.21)  1.65 (1.31-2.07)
Another relative 0.87(0.64-1.18)  1.04 (0.77-1.40)  0.93 (0.69-1.26)  0.83 (0.61-1.13)  1.00 (0.73-1.37)
Other 1.55(1.18-2.03) 1.56 (1.19-2.06) 1.61(0.69-2.11) 1.50(1.13-1.98)  1.55 (1.16-2.07)
Nobody 2.03(1.41-2.92)  2.02 (1.36-2.99)  2.09 (1.42-3.08) 1.97(1.36-2.83)  2.04 (1.36-3.05)

Notes: ADL = activity of daily living; CI = confidence interval; ELSI = The Brazilian Longitudinal Study of Aging; OR = odds ratio.
*Model 1 (race/color, education, and income); Model 2 (self-perceived health, chronic diseases, ADL, cognitive function and memory); Model 3 (physical
activity, consumption of fruits and vegetables and alcohol consumption), and Model 4 (Model 1, Model 2, and Model 3).

et al., 2011; Otgontuya et al., 2013) and the findings of this
study.

The association between social-emotional factors and
high cardiovascular risk was the main finding of this study.
The absence of perceived social support or from close family
members, such as financial or shopping assistance, presented
association with the prevalence of high cardiovascular risk,
whereas greater social participation reduced it. Social-emo-
tional factors correspond to affective resources—perceived
social support—and the relationship, integration, and role
that the individual plays in society, regardless of work—social
participation(Pelcastre-Villafuerte et al., 2011). No studies
were found that stratified the cardiovascular risk score/status
associated with perceived social support and social participa-
tion; however, studies were identified that pointed to the rela-
tionship with cardiovascular risk factors, individually—for
example, associated only with smoking or with age—or with
cardiovascular disease (Fletcher & Bulpitt, 1992; Valtorta et
al., 2018).

Social connections can influence different pathways, in
coronary heart disease and stroke, such as adherence to
treatment, adherence to appropriate habits, and effects on

biological markers (Holt-Lunstad & Smith, 2016). The find-
ings of the present study corroborate the hypothesis that the
expansion of social relationships at the level of social involve-
ment positively contributes to positive outcomes in the indi-
vidual’s health.

Regarding diseases or confidence support, which corre-
spond to the affective resource, receiving support from other
relatives—other than close relatives, such as sons, daughters,
daughters-in-law, and sons-in-law—reduced the prevalence
of high cardiovascular risk compared to receiving support
from the spouse. The main source of informal support during
aging is family members (Pelcastre-Villafuerte et al., 2011).
Social relationship networks decrease with aging; however,
the older adults who have interpersonal relationships that
provide emotional resources, such as support for confidences,
tend to face stressful events more favorably (Neri & Vieira,
2013). On the other hand, loneliness can be a stress factor
and increase cardiovascular risk through several mechanisms,
such as increased cortisol concentrations, increased blood
pressure, increased levels of inflammatory markers, as well as
exacerbating other psychosocial and behavioral risk factors
(Valtorta et al., 2018)
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However, the purchase and financial support received
from sons, daughters, daughters-in-law, and sons-in-law (i.e.,
those closest relatives) were associated with the prevalence of
high cardiovascular disease when compared to the support
received from the spouse. Studies pointing to this relation-
ship were not found, but receiving instrumental support may
reflect self-perception of functional incapacity, as shopping is
considered a daily living activity, and receiving financial sup-
port may be related to individual productive capacity. There
has been an evolution in the field of studies of the connections
and/or social involvement and behaviors related to health
conditions. Above all, it is essential to approach the influence
of social-emotional aspects through population-based longi-
tudinal studies to define appropriate strategies and subsidize
the qualification of specific public policies for the comprehen-
sive care of the older adult population, whether dependent or
not (Minayo, 2019).

The groups that present a higher prevalence of high cardio-
vascular risk in this study are part of the cardiovascular risk
factors, except for low weight. No associations were found
to explain the high cardiovascular risk in underweight indi-
viduals; however, it may be related to inadequate diet, sar-
copenia, nontransmissible chronic diseases, social isolation,
depressive symptoms, and low purchasing power, among
other factors related to the development of cardiovascular
diseases.

In this study, more than two thirds were overweight or
obese, had prehypertension stage, and had at least one chronic
disease. Inadequate lifestyle is a proven risk factor for the
onset of nontransmissible chronic diseases, and in the present
study, most participants reported inadequate consumption of
fruits, vegetables, and greens. According to the World Health
Organization, most of these conditions could be avoided by
maintaining adequate nutritional intake and regular physical
activity (World Health Organization, 2011). Moreover, over-
weight and hypertension are also proven factors for increased
cardiovascular risk, onset, and worse prognosis of cardiovas-
cular disease. The presence of chronic nontransmissible dis-
eases can cause increased cardiovascular risk by accelerating
the loss of functional reserve in the affected organ, as well as
systemic changes that lead to homeostatic imbalance (Kritsilis
et al., 2018).

In the present study, most participants were between 50
and 59 years old, a hypothesis that could explain the lower
percentage of cardiovascular risk when compared to other
studies because cardiovascular risk increases with age. The
highest prevalence of high cardiovascular risk was found in
the age group between 70 and 74 years old, and several stud-
ies show the relationship between increasing age, factors, and
risk itself (Fukutomi & Kario, 2010; Izzo et al., 2018).

Among the limitations of the study is the difficulty in estab-
lishing temporal causal relationships due to the cross-sec-
tional design and use of observational data; however, the
objective is to propose the use of the score in Primary Health
Care that will also work with secondary data. In addition,
it is worth mentioning the potential information bias, espe-
cially in relation to smoking information, which is part of
the score and was self-reported, and the bias of the instru-
ment, because the score used does not consider family history
and the use of medications. These factors could increase the
prevalence of high cardiovascular risk and demand caution in
inferring these results. It is also important to clarify that the
use of scores has some limitations of its own, for example, all
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nonsmoking women with systolic blood pressure <160 are
classified in the lowest risk category, regardless of any other
characteristics. On the other hand, 40- to 44-year-old smok-
ers cannot be classified into any of the higher-risk categories
in this model, whereas 70- to 74-year-old smokers cannot be
classified as below-average risk in this model. Therefore, it is
important to associate the use of the score with other social
and clinical issues.

However, the results found can subsidize the creation of
strategies to reduce inequities, supporting clinical practice in
the management of cardiovascular risk through the approach
of social-emotional factors, especially in relation to social
support.

It highlights the need to consider spaces that promote social
bonds, paths that have already been explored in the agenda
of several countries, especially Brazil, where there are laws,
public policies, and guides for healthy aging, not necessar-
ily adequately funded or put into practice by health services.
Despite the advances in public policies, programs, and ser-
vices focused on aging, the approach to modifiable risk fac-
tors for the development of cardiovascular disease is mostly
carried out only through physical activity and healthy eating.

Finally, it is necessary to understand the indispensable need
for health care to increase the physical, cognitive, emotional,
and social health autonomy of the older adult population,
without leaving aside the different types of vulnerabilities
existing in society. Thus, the promotion of formal social sup-
port networks and the awareness of informal social support
networks can establish support points for the management of
these factors, both in the State and in civil society, consider-
ing, finally, that social-emotional factors increase the preva-
lence of cardiovascular risk not only by physiological order,
but also by acting as a stressor agent that makes it impossible
to face the events that happen during the aging process.

Moreover, no significant difference was found between the
high risk in using the scoring charts with and without choles-
terol (Mendis et al., 2011), which shows that the choice of the
instrument used in the present study is adequate, as well as it
has applicability for low- and middle-income countries, con-
tributing to the Hearts and Hearts in the Americas initiative.
We suggest other studies of longitudinal design that address
the relationship between the cardiovascular risk and exposure
to social-emotional factors. In addition, further studies at dif-
ferent stages of aging are warranted to examine the impact of
social-emotional factors on the increase in cardiovascular risk.

The study found a relationship between social-emotional
factors and cardiovascular risk in aging. Both perceived
social support in informal networks and social participation
impacted the prevalence of cardiovascular risk. Interventions
directed at healthy aging, with emphasis on social support
and social participation, are one of the ways to address mod-
ifiable risk factors.
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line.

Funding

This study was supported by DECIT/SCTIE (grant num-
bers 404965/2012-1 and 28/2017) and COSAPI/DAPES/SAS

€202 1290100 | | uo Jasn uopuo absjj0) Ausieaiun Aq v8€1£2.2/8.00ebl/////o10nie/ebeaieaouul/wod dnosolwapeoe//:sdny woll papeojumoq



Innovation in Aging, 2023, Vol. 7, No. 7

(grant numbers 20836, 22566, 23700, and 77/2019). ELSI-
Brasil was funded by the Ministry of Health: DECIT/SCTIE
— Department of Science and Technology of the Secretariat
for Science, Technology and Strategic Inputs (Processes:
404965/2012-1 and TED 28/2017); COPID/DECIV/SAPS
- Coordination of Health for the Elderly in Primary Care,
Department of Life Cycles of the Secretariat of Primary
Health Care (Processes: 20836, 22566, 23700, 25560, 25552
and 27510).

Conflict of Interest

None.

Data Availability

The data of the present study can be found at http://elsi.cpqrr.
fiocruz.br/.

Acknowledgments

V. P. Corréa received a scholarship from the Coordenagio
de Aperfeicoamento de Pessoa de Nivel Superior. The ELSI-
Brazil project was approved by the Ethics Committee of
Oswaldo Cruz Foundation (FIOCRUZ), Minas Gerais state
(CAAE: 34649814.3.0000.5091).

References

Alebiosu, C. O. (2001). A review of hypertension in the elderly. The
Nigerian Postgraduate Medical Journal, 8(3), 150-154. https:/
pubmed.ncbi.nlm.nih.gov/11721219/

Amine, E., Baba, N., Belhadj, M., Deurenbery-Yap, M., Djazayery,
A., Forrester, T., Galuska, D., Herman, S., James, W., M 'Buyam-
ba, J., Katan, M., Key, T., Kumanyika, S., Mann, J., Moynihan, P.,
Musaiger, A., Prentice, A., Reddy, K., Schatzkin, A., & Yoshiike,
N. (2003). Diet, nutrition and the prevention of chronic diseases.
WHO Technical Report Series (1st ed., pp. 1-149). https://www.
who.int/publications/i/item/924120916X

Batistoni, S. S. T., Néri, A. L., & Cupertino, A. P. (2010). Validade e
confiabilidade da versdo Brasileira da Center for Epidemiologi-
cal Scale—Depression (CES-D) em idosos Brasileiros. Psico-USF,
15(1), 13-22. doi:10.1590/s1413-82712010000100003

Brasil, E. (2020). Questiondrio e Manual de Treinamento. FIOCRUZ.

Fletcher, A. E., & Bulpitt, C. J. (1992). Epidemiological aspects of
cardiovascular disease in the elderly. Journal of Hypertension.
Supplement, 10(2), S51-S58. https://pubmed.ncbi.nlm.nih.
gov/1593303/

Fukutomi, M., & Kario, K. (2010). Aging and hypertension. Expert Re-
view of Cardiovascular Therapy, 8(11), 1531-1539. doi:10.1586/
erc.10.78

Holt-Lunstad, J., & Smith, T. B. (2016). Loneliness and social isolation
as risk factors for CVD: Implications for evidence-based patient
care and scientific inquiry. Heart, 102(13), 987-989. do0i:10.1136/
heartjnl-2015-309242

IBGE. (2022). Populag¢do do Brasil. In Projecdo da populacdo do Brasil
e das Unidades da Federacdo. https://www.ibge.gov.br/apps/popu-
lacao/projecao/index.html

IBGE. (2023). Comissao Nacional de Classificagdo. Cor ou raga. https://
concla.ibge.gov.br/busca-online-cnae.html

Izzo, C., Carrizzo, A., Alfano, A., Virtuoso, N., Capunzo, M., Calabrese,
M., de Simone, E., Sciarretta, S., Frati, G., Oliveti, M., Damato, A.,
Ambrosio, M., de Caro, F., Remondelli, P., & Vecchione, C. (2018).
The impact of aging on cardio and cerebrovascular diseases. Inter-
national Journal of Molecular Sciences, 19(2), 481. d0i:10.3390/
ijms19020481

Kaptoge, S., Pennells, L., de Bacquer, D., Cooney, M. T., Kavousi, M.,
Stevens, G., Riley, L. M., Savin, S., Khan, T., Altay, S., Amouyel,
P., Assmann, G., Bell, S., Ben-Shlomo, Y., Berkman, L., Beulens, ].
W., Bjorkelund, C., Blaha, M., Blazer, D. G., ... Di Angelantonio,
E. (2019). World Health Organization cardiovascular disease risk
charts: revised models to estimate risk in 21 global regions. The
Lancet Global Health, 7(10), e1332—e1345. do0i:10.1016/s2214-
109%(19)30318-3

Karim, J., Weisz, R., Bibi, Z., & ur Rehman, S. (2015). Validation of
the eight-item Center for Epidemiologic Studies Depression Scale
(CES-D) among older adults. Current Psychology, 34(4), 681-692.
doi:10.1007/s12144-014-9281-y

Kita, T. (1998). Aging and atherosclerosis. Japanese Journal of Geriat-
rics, 35(11), 805-810. doi:10.3143/geriatrics.35.805

Kritsilis, M., v Rizou, S., Koutsoudaki, P. N., Evangelou, K., Gorgoulis,
V. G., & Papadopoulos, D. (2018). Ageing, cellular senescence and
neurodegenerative disease. International Journal of Molecular Sci-
ences, 19(10), 2937. d0i:10.3390/ijms19102937

Lima-Costa, M. E, de Andrade, E B., & de Oliveira, C. (2019). Brazil-
ian longitudinal study of aging (ELSI-Brazil). In Encyclopedia of
Gerontology and Population Aging (pp. 1-5). Springer Internation-
al Publishing. d0i:10.1007/978-3-319-69892-2_332-1

Lima-Costa, M. F., de Melo Mambrini, J. V., Bof de Andrade, E, de
Souza, P. R. B., de Vasconcellos, M. T. L., Neri, A. L., Castro-Cos-
ta, E., Macinko, J., & de Oliveira, C. (2023). Cohort profile: The
Brazilian longitudinal study of ageing (ELSI-Brazil). Internation-
al Journal of Epidemiology, 52(1), e57-e65. doi:10.1093/ije/
dyac132

Lourengo, R. A., & Veras, R. P. (2006). Mini-Exame do Estado
Mental: caracteristicas psicométricas em idosos ambulatoriais.
Revista de Saiide Piblica, 40(4), 712=719. doi:10.1590/S0034-
89102006000500023

Massa, K. H. C., Duarte, Y. A. O., & Chiavegatto Filho, A. D. P. (2019).
Anilise da prevaléncia de doencgas cardiovasculares e fatores as-
sociados em idosos, 2000-2010. Ciéncia & Saude Coletiva, 24(1),
105-114. doi:10.1590/1413-81232018241.02072017

Matsudo, S., Aratjo, T., Matsudo, V., Andrade, D., Andrade, E., Olivei-
ra, L. C., & Braggion, G. (2012). Questionério Internacional De
Atividade Fisica (Ipaq): Estupo De Validade E Reprodutibilidade
No Brasil. Revista Brasileira de Atividade Fisica & Saiide, 6(2),
5-18. doi:10.12820/rbafs.v.6n2p5-18

Mendis, S., Lindholm, L. H., Anderson, S. G., Alwan, A., Koju, R., On-
wubere, B. J. C., Kayani, A. M., Abeysinghe, N., Duneas, A., Ta-
bagari, S., Fan, W., Sarraf-Zadegan, N., Nordet, P., Whitworth, J.,
& Heagerty, A. (2011). Total cardiovascular risk approach to im-
prove efficiency of cardiovascular prevention in resource constrain
settings. Journal of Clinical Epidemiology, 64(12), 1451-1462.
doi:10.1016/j.jclinepi.2011.02.001

Minayo, M. C. de S. (2019). O imperativo de cuidar da pessoa ido-
sa dependente. Ciéncia ¢& Saude Coletiva, 24(1), 247-252.
doi:10.1590/1413-81232018241.29912018

Miranda, G. M. D., Mendes, A. C. G., & Silva, A. L. A. (2016). Popula-
tion aging in Brazil: Current and future social challenges and con-
sequences. Revista Brasileira de Geriatria e Gerontologia, 19(3),
507-519. doi:10.1590/1809-98232016019.150140

Ndindjock, R., Gedeon, J., Mendis, S., Paccaud, F,, & Bovet, P. (2011).
Potential impact of single-risk-factor versus total risk management
for the prevention of cardiovascular events in Seychelles. Bulletin
of the World Health Organization, 89(4), 286-295. doi:10.2471/
BLT.10.082370

Neri, A. L., & Vieira, L. A. M. (2013). Envolvimento social e
suporte social percebido na velhice. Revista Brasileira de Geri-
atria e Gerontologia, 16(3), 419-432. doi:10.1590/s1809-
98232013000300002

Nordet, P., Mendis, S., Duefias, A., de la Noval, R., Armas, N., de la
Noval, I. L., & Pupo, H. (2013). Total cardiovascular risk assess-
ment and management using two prediction tools, with and without
blood cholesterol. MEDICC Review, 15(4), 36-40. doi:10.37757/
MR2013V15.N4.9

€202 1290100 | | uo Jasn uopuo absjj0) Ausieaiun Aq v8€1£2.2/8.00ebl/////o10nie/ebeaieaouul/wod dnosolwapeoe//:sdny woll papeojumoq


http://elsi.cpqrr.fiocruz.br/
http://elsi.cpqrr.fiocruz.br/
https://pubmed.ncbi.nlm.nih.gov/11721219/
https://pubmed.ncbi.nlm.nih.gov/11721219/
https://www.who.int/publications/i/item/924120916X
https://www.who.int/publications/i/item/924120916X
https://doi.org/10.1590/s1413-82712010000100003
https://pubmed.ncbi.nlm.nih.gov/1593303/
https://pubmed.ncbi.nlm.nih.gov/1593303/
https://doi.org/10.1586/erc.10.78
https://doi.org/10.1586/erc.10.78
https://doi.org/10.1136/heartjnl-2015-309242
https://doi.org/10.1136/heartjnl-2015-309242
https://www.ibge.gov.br/apps/populacao/projecao/index.html
https://www.ibge.gov.br/apps/populacao/projecao/index.html
https://concla.ibge.gov.br/busca-online-cnae.html
https://concla.ibge.gov.br/busca-online-cnae.html
https://doi.org/10.3390/ijms19020481
https://doi.org/10.3390/ijms19020481
https://doi.org/10.1016/s2214-109x(19)30318-3
https://doi.org/10.1016/s2214-109x(19)30318-3
https://doi.org/10.1007/s12144-014-9281-y
https://doi.org/10.3143/geriatrics.35.805
https://doi.org/10.3390/ijms19102937
https://doi.org/10.1007/978-3-319-69892-2_332-1
https://doi.org/10.1093/ije/dyac132
https://doi.org/10.1093/ije/dyac132
https://doi.org/10.1590/S0034-89102006000500023
https://doi.org/10.1590/S0034-89102006000500023
https://doi.org/10.1590/1413-81232018241.02072017
https://doi.org/10.12820/rbafs.v.6n2p5-18
https://doi.org/10.1016/j.jclinepi.2011.02.001
https://doi.org/10.1590/1413-81232018241.29912018
https://doi.org/10.1590/1809-98232016019.150140
https://doi.org/10.2471/BLT.10.082370
https://doi.org/10.2471/BLT.10.082370
https://doi.org/10.1590/s1809-98232013000300002
https://doi.org/10.1590/s1809-98232013000300002
https://doi.org/10.37757/MR2013V15.N4.9
https://doi.org/10.37757/MR2013V15.N4.9

10

OPAS. (2022). HEARTS in the Americas: Guide and essentials
for implementation. Pan American Health Organization.
doi:10.37774/9789275125281

Otgontuya, D., Oum, S., Buckley, B. S., & Bonita, R. (2013). Assess-
ment of total cardiovascular risk using WHO/ISH risk prediction
charts in three low and middle income countries in Asia. BMC Pub-
lic Health, 13(1), 539. doi:10.1186/1471-2458-13-539

Pelcastre-Villafuerte, B. E., Trevifio-Siller, S., Gonzalez-Vizquez, T., &
Mairquez-Serrano, M. (2011). Apoyo social y condiciones de vida
de adultos mayores que viven en la pobreza urbana en México.
Cadernos de Saude Publica, 27(3), 460-470. doi:10.1590/s0102-
311x2011000300007

Pimenta, H. B., & Caldeira, A. P. (2014). Fatores de risco cardiovas-
cular do Escore de Framingham entre hipertensos assistidos por
equipes de Saude da Familia. Ciéncia & Saside Coletiva, 19(6),
1731-1739. doi:10.1590/1413-81232014196.20092013

Précoma, D. B., Oliveira, G. M. M. de, Simio, A. E, Dutra, O. P., Coel-
ho-Filho, O. R., Izar, M. C. de O., P6voa, R. M. D. S., Giuliano, I. de
C.B., Alencar Filho, A. C. de, Machado, C. A., Scherr, C., Fonseca, F.
A.H., Santos Filho, R. D., Carvalho, T. de, Avezum Junior, A., Espor-
catte, R., Nascimento, B. R., Brasil, D. de P, Soares, G. P., & Mouril-
he-Rocha, R. (2019). Updated cardiovascular prevention guideline
of the Brazilian Society of Cardiology—2019. Arquivos Brasileiros
de Cardiologia, 113(4), 787-891. d0i:10.5935/abc.20190204

Rocha, J. A. (2018). O Envelhecimento Humano e seus Aspectos Psi-
cossociais. Revista Farol, 6(6), 77-89. https://revista.farol.edu.br/
index.php/farol/article/view/113

Santos, A. D., Santana, W. B., Santos, G. M., Silva, A. M. D., & Santos,
M. B. (2014). Avaliacdo de risco cardiovascular em idosos segundo
os critérios de Framingham. Scientia Plena, 10(10), 1-10. https://
www.scientiaplena.org.br/sp/article/view/2054

Innovation in Aging, 2023, Vol. 7, No. 7

Santos, F. H., Andrade, V. M., & Bueno, O. F. A. (2009). Envelhecimen-
to: um processo multifatorial. Psicologia Em Estudo, 14(1), 3-10.
doi:10.1590/s1413-73722009000100002

SBC. (2022). Mortes por doencas cardiovasculares no Brasil.
Cardiometro. http://www.cardiometro.com.br/

Sniderman, A. D., & Furberg, C. D. (2008). Age as a modifiable risk
factor for cardiovascular disease. Lancet (London, England),
371(9623), 1547-1549. d0i:10.1016/S0140-6736(08)60313-X

Sobell, L., & Sobell, M. (1995). Assessing alcohol problems: A guide
for clinicians and researchers. Alcobol Consumption Measures, 4,
55-76.

Turvey, C. L., Wallace, R. B., & Herzog, R. (1999). A revised CES-D
measure of depressive symptoms and a DSM-based measure of ma-
jor depressive episodes in the elderly. International Psychogeriat-
rics, 11(2), 139-148. d0i:10.1017/s1041610299005694

Valtorta, N. K., Kanaan, M., Gilbody, S., & Hanratty, B. (2018).
Loneliness, social isolation and risk of cardiovascular dis-
ease in the English Longitudinal Study of Ageing. Europe-
an Journal of Preventive Cardiology, 25(13), 1387-1396.
doi:10.1177/2047487318792696

von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Getzsche, P. C., &
Vandenbroucke, J. P.; STROBE Initiative (2008). The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
statement: Guidelines for reporting observational studies. Journal
of Clinical Epidemiology, 61(4), 344-349. d0i:10.1016/j.jcline-
p1.2007.11.008

World Health Organization. (2005). Envelbecimento ativo: uma politi-
ca de saiide.

World Health Organization. (2011). Global recommendations on phys-
ical activity for health, 18-64 years old, Vol. 60. World Health Or-
ganization. doi:10.1080/11026480410034349.

€202 1290100 | | uo Jasn uopuo absjj0) Ausieaiun Aq v8€1£2.2/8.00ebl/////o10nie/ebeaieaouul/wod dnosolwapeoe//:sdny woll papeojumoq


https://doi.org/10.37774/9789275125281
https://doi.org/10.1186/1471-2458-13-539
https://doi.org/10.1590/s0102-311x2011000300007
https://doi.org/10.1590/s0102-311x2011000300007
https://doi.org/10.1590/1413-81232014196.20092013
https://doi.org/10.5935/abc.20190204
https://revista.farol.edu.br/index.php/farol/article/view/113
https://revista.farol.edu.br/index.php/farol/article/view/113
https://www.scientiaplena.org.br/sp/article/view/2054
https://www.scientiaplena.org.br/sp/article/view/2054
https://doi.org/10.1590/s1413-73722009000100002
http://www.cardiometro.com.br/
https://doi.org/10.1016/S0140-6736(08)60313-X
https://doi.org/10.1017/s1041610299005694
https://doi.org/10.1177/2047487318792696
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1080/11026480410034349

