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Abstract

Background: Cardiovascular risk (CVR) stratification has traditionally been used as a strategy for the prevention of
cardiovascular diseases in asymptomatic people.

Objective: To identify the CVR in hypertensive patients attending a primary health care center, using the
Framingham risk score, and to evaluate possible associations and correlations with sociodemographic, clinical and
laboratory variables not included in this score. This cross-sectional study was conducted with hypertensive patients
treated in a primary health care center in Brazil (n = 166).

Methods: Data collection, administration of questionnaires, anthropometric measurements and laboratory tests
were performed from July to August 2013. Multiple linear regression was used in the analysis. A two-tailed p-value
< 0.05 was considered significant.

Results: High CVR was independently associated with male sex (B = 8.73; 95%CI: 6.27: 11.19), high serum levels

of total cholesterol (B = 0.05; IC95%: 0.02: 0.08), number of drugs used (B = 0.55; 95%Ci: 0.12: 0.98) and a low
glomerular filtration rate (GFR) (B =-0.11; 95%CI: -0.18 : -0.03).

Conclusion: The results of this study reinforce the importance of continuous and longitudinal care practices
directed to hypertensive patients aiming at early detection of risk factors and appropriate intervention to improve
the prognosis of this population. (Int ] Cardiovasc Sci. 2020; 33(3):217-224)

Keywords: Cardiovascular Diseases/mortality; Risk Factors; Hypertension; Life Style; Treatment Adherence anf
Compliance; Sedentarism; Obesity; Prevention and Control.

Introduction AH is sometimes considered asymptomatic, which

makes the early diagnosis and individuals” adherence

Arterial hypertension (AH) has been considered  {, treatment a challenge. However, when untreated, it

one of the main problems of current public health not represents a risk for cardiovascular complications, such

0?15171 b?cause of 1tshh1gh }ln.revaielr.ifce, lf)u; also belcat.lse as acute myocardial infarction (AMI), stroke and kidney
of the impact on the quality o 1 eoft .e popu .atlon diseases.’ In light of this, efforts have been directed to
and the health system. According to international

data, it is responsible for 45% of cardiac deaths.! In the formulation of public policies seeking to identify and

. i . .
Brazil, approximately 36 million adults are affected intervene on modifiable risk factors.
by the disease, contributing to 50% of deaths from For an individualized approach of hypertensive

cardiovascular diseases (CVDs). patients, the Ministry of Health proposes the use of
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risk stratification to define the prognosis and clinical
approach to hypertension in primary health care (PHC),
including the adoption of the Framingham risk score
(FRS). The FRS is an algorithm traditionally used as
a strategy for preventing cardiovascular diseases in
asymptomatic individuals.?

To establish a 10-year CVD risk, the FRS considers the
following factors: total cholesterol and HDL cholesterol
levels, systolic blood pressure, diabetes mellitus, smoking
habit and age.*** Studies have shown that the score is
a potential instrument to help health professionals in
the development of more appropriate approaches to
hypertensive patients.’

In view of the high prevalence of AH and the impact
of cardiovascular diseases, studies aiming at identify the
cardiovascular risk (CVR) are needed to contribute to
the implementation of effective therapeutic measures.”
The objective of this study was to identify the CVR in
hypertensive patients seen at primary health care centers,
using the FRS, and to evaluate possible associations and
correlations of CVR with other sociodemographic, clinical
and laboratory variables not included in this score.

Methods

This is a cross-sectional study conducted with PHC
patients with AH in the municipality of Zona da Mata,
located in Minas Gerais State, Brazil, in the period from
July to August 2013. For sample calculation, a population
of 293 patients who participated in educational activities
performed in groups, at the primary health care center
of the municipality once a month, with an expected
frequency of 50% and an error of 5% was considered.
A total of 166 patients were selected by random draw.

Data were collected by individual, semi-structured
interview, addressing sociodemographic variables
and life habits. The International Physical Activity
Questionnaire (IPAQ)® was applied to identify and
quantify physical activity (PA), consisting of questions
about the frequency and duration of physical activities
at work (moderate and vigorous walking), while
commuting, in domestic activities, and in leisure time.
PA was measured in minutes per week by multiplying
weekly frequency by each event’s duration of each.
Anthropometric and biochemical assessments were also
performed.

Participants were classified as to leisure-time activities
as follows:

¢ sedentary (< 10 min/week, any PA);

* not very active (= 10 min to < 150 min/week of
walking, moderate PA and/or 10 min to < 60 min/week
of vigorous PA and/or 10 min to < 150 min/week of any
combination of walking, moderate and vigorous PA);

e physically active (= 150 min/week of walking,
moderate PA and/or > 60 min/week of vigorous PA and/or
>150 min/week of any combination of walking, moderate
and vigorous PA);

e very active (= 150 min/week of vigorous PA, or >
60 min/week of vigorous PA plus 150 min/week of any
combination of walking and moderate PA).

For dichotomized analyses, participants classified as
sedentary and not very active were considered sedentary,
and participants classified as physically active and very
active were considered active.

Anthropometric assessment was made by weight,
height and waist circumference (WC) measurements.
Body weight was obtained using an electronic scale,
with a capacity of 150 kg and accuracy of 50 grams; and
the height was measured using a portable stadiometer,
composed of a metallic platform and removable wooden
measuring rod containing and a headboard, according to
the techniques proposed by Jellife.” The BMI (body mass
index) was calculated by the ratio between the weight
and squared height, and classified according to the WHO
criteria for adults,'® and Lipschitz for elders.!

WC measurement was performed using an inextensible
tape and measured in centimeters, at the midpoint
between the iliac crest and the external face of the last
rib. The results obtained were classified according to
CVR and metabolic complications according to the cutoff
points proposed by the WHO.

Laboratory analyses included: fasting blood glucose,
total cholesterol and fractions, triglycerides, serum
creatinine, urea, uric acid, and urine albumin (24-
hour urine test). Glomerular filtration rate (GFR) was
calculated using the CKD-EPI formula.'

Participants were explained about the procedure of
24-hour urine collection, in addition to receiving written
instructions and containers for urine collection. On the
scheduled day, participants attended the accredited
laboratory to deliver the urine collected and to have
blood samples collected. Participants were instructed to
maintain their usual diets on the day before, and blood
collection was carried out after a 12-hour overnight fast.
Urine volumes less than 500 mL were not included.
The collection and analysis of the biological material
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was performed in a single accredited laboratory, using
commercial kits.

The FRS was applied in all patients to assess the
probability of developing a coronary event in 10 years
risk of death due to coronary disease. The risk was
determined by sex, using the following parameters age,
LDL-cholesterol, HDL-cholesterol, smoking, systolic
blood pressure, diastolic blood pressure and diabetes."

Analysis

Categorical variables were presented by means
of frequency tables (absolute and relative). The
Kolmogorov-Smirnov test was used to evaluate the
normality of continuous variables. For continuous
variables with normal distribution, tables with mean
and standard deviation were presented, and, for those
with distribution, medians and interquartile intervals
were presented.

In the bivariate analysis, the Mann Whitney test for
numerical variables with non-normal distribution was
used, and the chi-square test was used in the analysis
of categorical variables. For correlation between
numerical variables, the Spearman correlation was used.
Multiple linear regression was performed with CVR
as dependent variable, and independent variables that
presented a p-value < 0.200 in the bivariate analysis. A
two-tailed p-value <0.05 was considered significant. The
necessary assumptions for the application of multiple
linear regression were met. The statistical analysis was
performed using SPSS for Windows (version 20.0).

The study was approved by the Human Research
Ethics Committee of the Federal University of Vicosa,
approval number 044/2012. In accordance with Resolution
466/2012 of the National Health Council, which regulates
researches involving human beings, the individuals’
free and clarified agreement to participate in the study
was requested, guaranteeing the confidentiality of the
information and anonymity.

Results

Regarding the study sample (n = 166), 130 (78.3%)
were female and 36 (21.7%) were male. Mean age of
the general population was 62.86 + 9.3 years, higher in
men than in women (64.4 + 7.36 vs. 61.16 + 9.68 years,
p = 0.034). Median duration of hypertension was nine
years with interquartile range (IQR) of 4 to 15 years.
Median BMI of the general sample was 28.71 kg/m?

(IQR: 25.75 - 34.20 kg/m?). The prevalence of current
smokers was 8.4% (n = 14). Sedentary lifestyle was
reported by 48 (28.9%) patients. According to the FRS,
the median 10-year CVR in the population was 9% (IQR:
7.0 - 15%). Table 1 describes other demographic, clinical
and laboratory data of the studied population.

In the bivariate analysis, the CVR was associated
with male gender, low educational level, and physical
inactivity (Table 2), and exhibited a positive correlation
with the number of medications used, and with values
of serum urea, glucose, total cholesterol, triglycerides
and uric acid. The CVR was negatively correlated with
estimated GFR (Table 3).

In stepwise multiple regression model (Table 4),
with the risk for a cardiovascular event in 10 years
(FRS) as dependent variable, and sex, educational
attainment, physical activity, number of medication
used, urea, GFR, glucose, total cholesterol, triglycerides
and uric acid as independent variables, we observed
that sex, serum levels of total cholesterol, GFR and
number of medications used by the patients remained
independently associated with the FRS (p < 0.05).
Male gender increased the risk of cardiovascular
event by 8.73%. The increase of 1 mg/dL in cholesterol
level and the use of medications increased the risk of
cardiovascular event by 0.95% and 0.55% respectively.
The one-unit increase in mL/min/1.73 m? in GFR
decreased the risk of a cardiovascular event by 0.11%.

Discussion

In the present study, most of the hypertensive
patients evaluated were female, with low educational
level, and mean age of 62.86 years. Such findings may
be representative of the national population, similar
characteristics were found in a population-based study
carried out in 2016, showing that a diagnosis of AH was
more frequently reported by women (27.5%) than men
(23.6%), especially by individuals with up to eight years
of study." Low educational attainment and advanced
age may increase the prevalence of AH" and affect its
monitoring and treatment.'

The risk factors for coronary artery disease include
modifiable lifestyle habits and non-modifiable factors,
such as age and sex.!” The literature indicates that,
among the socioeconomic variables, education is the
most correlated with the risk factors for cardiovascular
diseases, showing an inverse relationship between the
degree of schooling and cardiovascular risk.” In the
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Table 1 - Demographic, clinical and laboratory

characteristics of the studied population

Characteristics

General (n = 166)

Table 2 - Distribution of cardiovascular event
risk determined by the Framingham risk score by
sociodemographic characteristics and life habits

Age in years (mean + standard
deviation)

Sex (F/M) —n (%)

Marital status (with a partner / without
a partner) —n (%)

Education (up to 4 years / more than 4
years) —n (%)

Smoker (yes/no) —n (%)
Use of alcohol (yes/no) —n (%)

Physical activity (active/sedentary) —
n (%)

Known hypertension length in years —
median (IQR)

Number of medications — median (IQR)
Diabetes (yes/no) —n (%)

Body mass index - median (IQR)

Waist circumference - median (IQR)

Glomerular filtration rate
(mean + standard deviation)

Serum urea - median (IQR)

Serum albumin
(mean + standard deviation)

Serum glucose - median (IQR)

Serum total cholesterol
(mean + standard deviation)

Serum HDL-cholesterol - median (IQR)

Serum LDL-cholesterol

(mean + standard deviation)

Serum VLDL-cholesterol - median

(IQR)
Serum triglycerides - median (IQR)

Serum uric acid

(mean + standard deviation)
24h urinary protein - median (IQR)
Microalbuminuria - median (IQR)

Cardiovascular event risk in % - median

(IQR)

62.86 +9.30

130 (78.3%)/36 (21.7%)

110 (66.3%)/56 (33.7%)

140 (84.4%)/16 (15.6%)

14 (8.4%)/152 (91.6%)

25 (15.1%)/141 (84.9%)

118 (71.1%)/48 (28.9%)

9.00 (4.00-15.00)

4,00 (2.00-5.00)
35 (21.1%)/131 (78.9%)
28.71 (25.75-34.20)

95.00 (89.00-106.00)

67.31+13.39

36.0 (32.0-40.0)

4.01+0.19

96.00 (89.00-109.00)

202.59 + 38.76

47.00 (42.00-53.00)

125.81 +32.83

26.00 (19.80-34.40)

130.00 (99.00-172.00)

523+1.31

118.34 (86.40-163.80)

21.50 (16.00-29.00)

9.00 (7.00-15.00)

IQR: Interquartile range; HDL: high-density lipoprotein; LDL: low-
density lipoprotein; VLDL very low-density lipoproptein.

Median (IQR) p-value*
Sex
Female 8.00 (6.00-13.00) <0.001
Male 18.00 (10.00-22.00)
Marital status
Without partner 11.00 (7.00-13.00) 0.517
With partner 8.50 (6.00-17.00)
Education
Up to 4 years 11.00 (7.00-17.00) 0.004
More than 4 years 7.00 (5.00-9.00)
Use of alcohol
Yes 11.00 (6.00-18.00) 0.803
No 9.00 (7.00-15.00)
Smoker
Yes 8.50 (7.00-22.00 0.254
No 9.00 (6.00-15.00)
Physical activity
Active 8.00 (6.00-15.00) 0.030
Inactive 11.00 (7.00-19.00)

IQR: Interquartile range; * U test of Mann-Whitney.

present study, educational level was not associated
with cardiovascular risk. This may be explained by the
low degree of schooling of the sample (about 84% of the
sample presented less than 4 years of schooling).

Among life habits, although advanced age may
decrease the ability to perform some types of physical
activity, exercises of mild and moderate intensity,
such as hiking, should be encouraged, especially in
elderly people.” In the present study, the percentage of
individuals with a sedentary lifestyle was lower than that
reported in other studies.®* One possible explanation is
the fact that our study group was composed of a greater
percentage of women who performed domestic activites
(cleaning, gardening, sweeping), detected by means
of the IPAQ. In addition, most of participants were
enrolled in health promotion group activities conducted
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by the local health system, encouraging the practice
of physical activity. In addition, national data show
that physical inactivity increases with age, especially
among individuals with lower education levels,
which contributes to increased CVR in the Brazilian
population. In this sense, efforts should be directed

Table 3 - Spearman correlation between e
cardiovascular event risk determined by the
Framingham risk score and the studied variables

Correlation

coefficient p-value®
Body mass index -0.025 0.753
Waist circumference 0.088 0.261
Duration of known
hypertension (in years) 0.003 0967
Number of used medications 0.158 0.042
Glomerular filtration rate (GFR) -0.204 0.008
Serum urea 0.222 0.004
Serum albumin 0.053 0.500
Serum glucose 0.198 0.010
Serum total cholesterol 0.189 0.015
Serum triglycerides 0.170 0.029
Serum uric acid 0.234 0.002
24h urinary protein 0.074 0.342
Microalbuminuria 0.064 0.416

* Spearman Correlation.

towards controlling CVR factors in the population with

lower educational attainment.'%

Classification of the CVR is particularly important
for establishing an effective and individualized care
plan. In this study, the CVR of hypertensive individuals,
measured by the FRS, was considered low (median
of 9% in 10 years) and associated with male sex, total
cholesterol, number of medications used and GFR. In a
study on 50 hypertensive individuals treated in a public,
multidisciplinary outpatient clinic in Minas Gerais state,
Brazil, 74% had low cardiovascular risk."” Similar results
were found in the Longitudinal Study of Adult Health
(ELSA-Brazil) conducted with public employees of
higher education institutions in Brazil, where 82.8% of
the individuals presented low CVR.*!

In our study, CVR was higher 8.73% greater in males
than females. In the study of the behavior of cardiovascular
diseases, the issue of gender cannot be ignored, given
the high prevalence of risk factors for these diseases that
are associated with sex. In contrast, a study conducted
with elderly patients in Goiania showed that some risk
factors for CVDs are more frequent in elderly women,
such as dyslipidemia and sedentary lifestyle.?In addition,
a survey conducted in Sao Paulo showed that women
presented better blood pressure control than men;” such
results may be related to the behavior of women in relation
to their health condition, not only by seeking more health
services, but also because they have a greater tendency to
follow the proposed treatments.*** In this context, PHC
actions must consider individual characteristics, which
can facilitate adherence to treatment and, consequently,
reduce morbidity and mortality.

Table 4 - Stepwise multiple linear regression model with cardiovascular event risk determined by the Framingham risk

score as dependent variable

95%CI
Standar
B p p-value
error
Lower Upper
Sex (male) 8.73 1.25 0.46 <0.001 6.27 11.19
Total cholesterol 0.05 0.01 0.25 <0.001 0.02 0.08
GFR -0.11 0.04 -0.18 0.007 -0.18 -0.03
Number of medications 0.55 0.22 0.17 0.012 0.12 0.98

Note: R2 = 0.19 for model 1 with sex variable; AR2 = 0.05 with sex and total cholesterol as independent variables; AR2 = 0.04 with sex, total cholesterol
and glomerular filtration rate as independent variables; AR2 = 0.03 with sex, total cholesterol, glomerular filtration rate and number of medications as

independent variables. GFR: glomerular filtration rate.
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CVR showed a positive correlation with serum values
of total cholesterol. High levels of cholesterol combined
with hypertension are associated with an increased risk
for coronary disease attributable to CVR fctors,* so that
educational interventions may be fundamental to reduce
cardiovascular morbidity and mortality.”

Another important finding of this study was the
association between increased use of drugs and increased
CVR. A study conducted with patients in northern Minas
Gerais found different results, showing a weak correlation
between the number of anti-hypertensive drugs and the
number of CVR factors in hypertensive patients.® In the
present study, most hypertensive patients used two or
more antihypertensive drugs. This may be explained
by an inappropriate use of hypotensive medications,
not adjusted to the presence of aggravating factors of
cardiovascular risk, and a lack of standardization in the
monitoring and management of AH in the PHC.®

A study by Egan and colleagues® showed that the use
of only 1 or 2 antihypertensive, advanced age and a high
FRS are independent variables associated with the lack
of blood pressure control in hypertensive patients, since
individuals with high CVR used other medications, such
as aspirin and lipid-lowering drugs. These authors also
emphasize the importance of stratifying hypertensive
patients using the FRS; once the CVR was identified,
patients would benefit from the correct use of medicines,
adjusted to their comorbidities, thus contributing to
reducing cardiovascular morbidity and mortality, and
avoiding the use of unnecessary medications in low-
risk patients. Thus, the control of hypertensive patients
should not be based solely on blood pressure values, but
consist of a comprehensive approach, considering the
associated risk factors.?®

Finally, the increased GFR was associated with reduced
cardiovascular risk. According to Go et al.,” reduced GFR
is associated with the occurrence of cardiovascular events,
regardless of the concomitant presence of other classic
cardiovascular risk factors. Thus, although the decreased
GFR related to age has been considered part of the normal
aging process, it represents an independent risk factor for
developing cardiovascular disease in elders. 33!

Patients with a GFR between 30 and 45 ml/min/
1.73 m?, when compared to those with a GFR above
60 ml/min/1.73 m?2, have 110% increased risk of
cardiovascular mortality. Therefore, there is an inversely
proportional relationship between GFR and the risk of
cardiovascular morbidity, especially cardiovascular
mortality.'>3

In this sense, actions by interprofessional team at the
PHC, must take advantage of the potentialities of the
FRS in the classification of CVR, to develop guidelines
directed to identify risks, encourage self-care and
the shared the responsibility of AH management.® In
addition, community health workers should be trained
for the identification and referral of individuals with CVR
factors, contributing to the management of hypertension
and its complications. These workers can deal with a
more systemized monitoring system and have direct
contact with the users of the PHC services.® Also, actions
of the interprofessional team should be directed to
changes in life habits, including the use of technologies
in health promotion and prevention of diseases related
to AH in hypertensive patients.**

This study highlights the important role of regular
educational activities aimed at promoting healthier
life habits and reducing CVR factors. Nevertheless,
although PHC is a potential scenario for managing AH
by means of the FRS, studies have revealed that most of
hypertensive patients habe not been attended by health
teams as advocated by guidelines for the management
of chronic diseases, > highlighting the findings of
this study to strengthen the appropriate management
of these individuals.

The main limitation of this study is related to the study
type. Investigations of observational nature do not allow
assessing the relationship between cause and effect,
despite the association between the studied variables.
Another limitation relates to the fact that the study has
been performed with a specific sample of hypertensive
patients, attending the PHC center of one municipality.
Expanding the study to other regions and cities could
be useful to analyze the reproducibility of the results.

Conclusion

This survey on CVR factors in hypertensive patients
seen in a PHC center determined the health profile
of this population, highlighting the need for specific
interventions by the interprofessional team. The CVR was
associated with male sex and had a positive correlation
with the number of medications used and elevated
serum values of total cholesterol. In contrast, the risk was
negatively correlated with estimated GFR.

Most risk factors identified in this population consist
of modifiable factors; however, when ignored, may result
in health problems with high social and economic impact.
In this sense, actions aimed at health education should be
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included with more emphasis on the agenda of services

of PCH teams.

These findings reinforce the importance of continuous
and longitudinal health practices directed to the male
population, focusing on the reduction of CVR. In
addition, new studies correlating the lifestyle and health
behaviors with CVR factors in different regional and
care contexts are needed, to justify the development of
effective public policies.

Finally, this study stresses out the potential of the
ERS as a tool for stratifying the CVR in hypertensive
patients attending PHC centers, aiming at improving
the management and promoting high-quality care to
these paients.
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