
Introduction

Cardiovascular (CV) diseases are the major cause of 
women mortality: around 8.5 million deaths every year1, 
which increases the demand for prevention strategies that 
take into account the particularities of its evolution.2,3 CV 
risk assessment in women involves not only traditional 
risk factors, but specific ones (gestational complications 
and hormonal alterations), as well as those that have a 
higher impact on women’s health, such as autoimmune 
and psychiatric diseases.3 Regarding traditional risk 

factors, it must also be considered that they have different 
impacts on women.4,5

We know that women’s CV risk increases in the 
postmenopausal period when she loses her hormonal 
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Abstract

Background: Although cardiovascular disease is a major cause of death among women, cardiovascular risk 
assessment in young women is frequently postponed due to a number of factors. 

Objectives: To assess cardiovascular risk of young adult women living in one of Rio de Janeiro’s Family Health 
Strategy geographical units in the city’s central area. 

Materials and Methods: populational, cross-sectional study with adults between 20 and 50 years old. 
Sociodemographic characteristics such as educational level and employment status were recorded. Anthropometric 
measurements, traditional cardiovascular risk factors, gynecological and gestational history, and selected laboratory 
exams were assessed. The bivariate analysis compared the baseline characteristics of the population between 
genders and the prevalence of cardiovascular risk factors in women according to educational level and occupation 
status, using non-paired Student’s t-test for normal continuous variables, Mann-Whitney test for asymmetrical 
continuous variables, and chi-square test for categorical variables. A significance level of 5% (p < 0.05) was adopted.

Results: A total of 710 individuals were enrolled. In women, who comprised 59.7% of our sample, central obesity 
and a sedentary lifestyle were more prevalent, whereas smoking and hypertension were less observed. However, 
women with lower educational status had a higher prevalence of smoking and hypertension. In hypertensive 
women, factors such as early menopause, higher prevalence of hypertensive disorders of pregnancy and higher 
number of pregnancies were noticed.

Conclusion: An adverse cardiovascular risk profile in our population of young women was particularly influenced 
by central obesity, sedentary lifestyle, hypertensive disorders of pregnancy and lower educational status. 
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the Brazilian Guideline of Arterial Hypertension – 2020.7 
Patients were considered hypertensive with average office 
BP equal or higher than 140 x 90 mmHg or when regularly 
using anti-hypertensive drugs. Participants underwent 
Home Blood Pressure Monitoring (HBPM) (HEM-705 CP, 
Omron Healthcare, Kyoto, Japan), using a 7-day protocol 
in two morning and two afternoon measurements. The 
measurements of the first day were discarded and the 
average of the six remaining days was calculated, being 
considered exams with at least 12 valid measurements. The 
considered reference value was lower than 135x85 mmHg.8

Metabolic alterations were diagnosed by anamnesis (use 
of hypoglycemic agents and statins) and laboratory exams 
performed during fasting. We considered fasting glycemia 
between 100 and 125 mg/dl as glucose intolerance (GI) and 
above 126 mg/dl as diabetes mellitus (DM). To diagnose 
dyslipidemia, the values considered were total cholesterol 
above 190 mg/dl, HDL below 40 mg/dl, LDL above 130 mg/
dl and triglycerides above 150 mg/dl.9 Serum creatinine was 
also measured. Metabolic syndrome was defined as central 
obesity (waist circumference ≥ 80 cm in women or ≥ 94 cm in 
men) + two of the following criteria (TG ≥ 150 mg/dl, HDL-
cholesterol < 40 mg/dl in men and < 50 mg/dl in women, 
glycemia ≥ 100 mg/dl and systolic BP ≥ 130 mmHg and 
diastolic BP ≥ 85 mmHg or use of anti-hypertensive drugs).10

Information about gynecological history was also obtained: 
age of menarche and (when applicable) menopause, regular 
use of oral or injectable contraceptive drugs, gestational 
history, occurrence of hypertensive disorders of pregnancy 
(HDP), and early menopause (before the age of 40).

Data analysis: The statistical analysis was performed 
using SPSS 19.0 software (SPSS, Chicago, IL, USA). 
Data normality was verified via histogram and Q-Q 
plot. Continuous variables were expressed in means 
and standard deviations when they presented a normal 
distribution and expressed in median and interquartile 
range in the case of asymmetrical distribution. The 
categorical variables were expressed in the number of 
individuals (n) and percentages. The bivariate analysis 
compares men and women through non-paired Student’s 
t-test (normal continuous variables), Mann-Whitney test 
(asymmetrical continuous variables), and chi-square test 
(categorical variables). A significance level adopted of 
5% (p < 0.05) was adopted. The same method was used 
to assess the prevalence of cardiovascular risk factors in 
women according to educational level and occupation.

Through multiple logistic regression, independent 
correlations for female sex, low education, and occupation 

protection. However, CV health of younger women is 
still less focused on the main studies: current concepts are 
based on findings in men and older women. The lack of 
specific approaches for younger women causes flaws in 
diagnosis, follow-up and treatment, and, consequently, 
worse outcomes.4-6

Considering the deficit of women’s CV risk analysis, 
the objective of our study is to assess the cardiovascular 
risk profile of young women between 20 and 50 years old 
who live in the coverage area of Family Health Strategy 
– Lapa Health-School Center unit, in the Rio de Janeiro 
city center – LapARC study.

Methodology

Study design: A population, cross-sectional study 
from LapARC study cohort (population study of CV risk 
assessment) included adults between 20 and 50 years old 
who live in Rio de Janeiro city center, coverage area of 
Family Health Strategy – Lapa Health-School Center (CSE-
Lapa) unit. Until now, 65% (710 individuals) of the target 
population (1,100 individuals) have been assessed.

Data collection: Sociodemographic data were recorded, 
including gender, age, education (illiterate, middle school, 
high school, and graduate/postgraduate), and current 
occupation (formal or informal work, unemployed, 
housewife and student). The low education was defined as 
middle school, and we have considered unemployed, stay-
at-home and student as people outside the labor market. 
Weight (in kg) and height (in meters) were measured using 
a digital scale and stadiometer to calculate body mass index 
(BMI) through the formula BMI = weight (kg)/height (m)2. 
It was performed the measurement of waist circumference 
using an anthropometric tape measure. Individuals with 
BMI > 30 kg/m2 were considered obese and with BMI 
between 25.1 and 30 kg/m2 were considered overweight. 
Central obesity was defined as waist circumference > 88 
cm in women and > 102 cm in men. CV risk factors were 
assessed by standardized questionnaires. Individuals who 
have smoked in the last 6 months were considered smokers, 
and those who have not exercised regularly for at least 150 
min per week were considered sedentary. Family history 
of CV diseases is defined as a patient with coronary or 
cerebrovascular disease in 1st degree relatives (women under 
65 and men under 55 years old).7

The diagnosis of hypertension was based on the 
average of two office blood pressure (BP) measurements 
with a digital oscillometric device (MicrolifeWatch BP03) 
with a cuff suitable for arm circumference, according to 
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were assessed as dependent variables. The candidate 
variables for the models were age, smoking, sedentary 
lifestyle, obesity, central obesity, hypertension, 
dyslipidemia, alteration of glycemic profile (DM or GI), 
and metabolic syndrome. A step-by-step procedure was 
used to select the independent covariables (p < 0.10 was 
necessary to enter and stay in the model). The Hosmer-
Lemeshow goodness-of-fit test and an estimated 
probability of the area under the ROC curve were used 
to assess calibration and discrimination of models. The 
results were presented as an odds ratio and confidence 
interval (CI) of 95%.

Ethical considerations: The study was approved by 
UNESA’s Research Ethics Committee (number 1.389.191 
in 01/15/2016 – CAAE 50605215.4.0000.5284) and the 
participants signed a Free and Informed Consent Term 
in accordance with Resolution 466/2012.

Results

A total of 710 individuals were assessed, being 424 
(59.7%) women, with an average age of 36.5 ± 9.0 years. 
The most prevalent CV risk factors in the population were 
dyslipidemia (65.6%), sedentary lifestyle (44.4%), overweight 
(38.7%), obesity (25.2%), and hypertension (24.8%). (Table 1)

Among women, it is worth noticing the prevalence of 
dyslipidemia (63.9%), sedentary lifestyle (48.1%), and central 
obesity (48.6%). In figure 1, we observe that 77% of women 
presented CV risk factors and 12% of them had three or 
more risk factors.

When comparing both genders, women presented a 
higher prevalence of central obesity and sedentary lifestyle. 
On the other hand, they had lower levels of smoking and 
hypertension, with significantly lower office BP and HBPM 
levels. (Table 1) The main association between CV risk factors 
and female gender was a sedentary lifestyle, and central 
obesity, which presented an OR approximately 4.5 times 
higher than the sedentary lifestyle. (Table 2)

Current hypertension diagnosis was significantly higher 
not only among women with previous history of HDP 
(28.2% vs 8.4%), but also in those who presented early 
menopause (14.1% vs 4.3%). The diagnosis of hypertension 
was lower among nulliparous (20.5% vs 42.5%) without the 
influence of contraceptive use. (Table 3).

Tables 4 to 7 related education and occupation data. 
Comparing each educational level and occupation status 
with the total population of women, we observed that 
functionally illiterate women (10%) had higher prevalence 

of smoking, obesity, central obesity, hypertension, 
dysglycemia and metabolic syndrome, although being 
less sedentary. (Table 4). Low education tripled the risk of 
smoking and doubled the risk of hypertension, however 
reducing the risk of sedentary lifestyle. (Table 5) In its 
turn, the lack of labor market insertion reduced the risk of 
dyslipidemia, while formal employment reduced the risk 
of smoking. (Table 7).

Discussion

Despite women in pre-menopause knowingly 
presenting a lower CV risk, few studies assess women in 
this age range.11 Our population study is one of the first 
studies to assess CV risk in women under the age of 50. It 
demonstrates that those women present higher prevalence 
of central obesity and are more sedentary. On the other 
hand, they smoke less and present lower BP levels as well 
as a more favorable lipid profile. In its turn, low-educated 
women present higher risk of smoking and hypertension, 
however having a lower risk of being sedentary.

Primary CV prevention in young women

Evidence shows that before menopause, higher levels of sex 
hormones, such as estradiol, give women a certain protection 
against CV diseases12-14 through several mechanisms. 
However, after menopause this ‘cardioprotective’ effect 
reduces gradually and CV morbimortality becomes similar 
between men and women with ageing.11,15 Despite that, there 
is no evidence of the benefits of hormonal therapy after 
menopause16 to prevent CV diseases, although the subject 
is still controversial.17

Considering the high CV morbimortality in women 
and the increase of its prevalence after menopause5,12, 
it is fundamental to stratify the CV risk and adopt 
primary prevention measures in adult women during 
her reproductive life.11 In our study, most of the women 
between 20 and 50 years old have already presented one 
or more traditional CV risk factors (Figure 1). Considering 
young adults, most of them in the fertile age, data reinforce 
the importance of an individualized approach – both of each 
patient and of the comorbidities they present – to guarantee 
effective, durable benefits.

Traditional risk factors

Although there are still controversies about obesity 
and overweight being independent risk factors 
for CV diseases18, its role in decompensating other 
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Table 1 – Baseline characteristics of total population, classified according to gender

Characteristics
Total 

population
(n=710)

Female
(n=424)

Male
(n=286)

p-value

Age, years 36.5 ± 9.0 36.7 ± 8.9 36.1 ± 9.2 0.420

Anthropometric measures

BMI. kg/m2 27.3 ± 5.4 27.3 ± 5.7 27.3 ± 4.9 0.932

Obesity1, n(%) 179 (25.2) 108 (25.5) 71 (24.8) 0.930

Overweight1, n(%) 275 (38.7) 154 (36.3) 121 (42.3) 0.116

Central obesity2, n(%) 279 (39.3) 206 (48.6) 73 (25.5) p < 0.001

Cardiovascular risk factors

Family history of precocious CVD. n(%) 231 (32.5) 145 (34.2) 86 (30.1) 0.254

Physical inactivity, n(%) 315 (44.4) 204 (48.1) 111 (38.8) 0.017

Smoking, n(%) 109 (15.4) 52 (12.3) 57 (19.9) 0.008

Hypertension, n(%) 157 (24.8) 76 (19.9) 81 (32.4) p < 0.001

Dyslipidemia, n(%) 466 (65.6) 271 (63.9) 195 (68.2) 0.260

Diabetes, n(%) 26 (3.7) 15 (3.5) 11 (3.8) 0.841

Glucose intolerance, n(%) 57 (8.0) 37 (8.7) 20 (7.0) 0.482

Metabolic Syndrome, n(%) 128 (18.0) 72 (17.0) 56 (19.6) 0.426

Blood pressure, mmHg

Office

Systolic BP, mmHg 122 ± 16 118 ± 15 128 ± 15 p < 0.001

Diastolic BP, mmHg 76 ± 11 75 ± 10 78 ± 11 p < 0.001

Uncontrolled BP, n(%) 97 (15.3) 36 (9.4) 61 (24.4) p < 0.001

HBPM (n=470) (n=291) (n=179)

Systolic BP, mmHg 121 ± 13 117 ± 12 126 ± 12 p < 0.001

Diastolic BP, mmHg 75 ± 10 74 ± 10 76 ± 9 0.011

Uncontrolled HBPM, n(%) 91 (19.4) 48 (16.5) 43 (24.0)

Laboratory exams

Glycemia, mg/dL 90 ± 15 90 ± 15 91 ± 14 0.840

Creatinine, mg/dL 0.75 ± 0.20 0.69 ± 0.17 0.84 ± 0.22 p < 0.001

Cholesterol, mg/dL 188 ± 45 191 ± 46 183 ± 43 0.069

HDL-cholesterol, mg/dL 55 ± 10 56 ± 10 53 ± 11 0.021

LDL-cholesterol, mg/dL 108 ± 40 111 ± 39 104 ± 40 0.093

Triglycerides, mg/dL 125 ± 70 123 ± 73 128 ± 64 0.511

1 Obesity: BMI > 30 kg/m2/ Overweight: BMI between 25.1 and 30.0 kg/m2

2 Central Obesity: women > 88 cm and men > 102
BMI: Body Mass Index; CVD: cardiovascular diseases; BP: blood pressure; HBPM: Home Blood Pressure Monitoring.
Values are averages ± SD (continuous variables) or absolute numbers and percentages (categorical variables)
The bivariate analysis compares men and women through non-paired Student’s t-test (normal continuous variables and chi-square test (categorical variables).
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well-established risk factors, such as dyslipidemia, 
hypertension and DM, is consensual.19

The prevalence of obesity is increasing in the Brazilian 
population and, among women, it is worth mentioning  
the increase in the pattern of central obesity, which is 
more related to CV risk.20 This phenomenon seems to be 
related to social issues that impact women differently, 
such as urban violence21, double shift work, and 
household chores.22 However, it must be highlighted  
that indexes and cutting points to identify central obesity 
in Brazil are not consensual23, and discrimination of 

these levels by ethnicity (white, brown and black people) 
seems to be needed to several CV risk factors24, although 
being complex.

Nevertheless, the results of our study reflect this 
problem, showing similar and increased levels of obesity 
and overweight in both genders. Still, it draws special 
attention to the high prevalence of central obesity in 
women, which is directly related to a high CV risk. 
The data reinforce the need to develop public policies 
to prevent obesity in general and others with focus on 
central obesity in female patients.3,5,19,20

Figure 1 – Number of cardiovascular risk factors classified according to gender.

Table 2 – Logistic regression for cardiovascular risk factors in women, adjusted for age

Cardiovascular risk factors Women
OR (CI 95%) p value

Smoking 0.56 (0.36-0.87) 0.009

Physical inactivity 1.50 (1.08-2.09) 0.015

Obesity 0.32 (0.18-0.54) < 0.001

Central obesity 6.83 (4.06-11.50) < 0.001

Hypertension 0.32 (0.20-0.51) < 0.001

Dyslipidemia 0.83 (0.59-1.19) 0.317

Adverse glycemic profile 1.01 (0.59-1.62) 0.970

Metabolic Syndrome 0.95 (0.55-1.62) 0.841

Hosmer-Lemeshow goodness-of-fit test: p=0.604. Area under the ROC curve: 0.791 (95% IC 0.745-0.838)
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Regarding dyslipidemia, although young women 
have a comparatively favorable profile, this tends to 
be reverted after menopause24,25 with evidence that 
between 50 and 79 years old its prevalence becomes 
higher in women.26 The criteria for drug therapy 
indication are the same. However, women receive 
it less frequently and are more prone to refuse 
and abandon treatment.3,24 Thus, improvements 
in identifying this issue and following it up are 
fundamental to ameliorate the prognosis.

In our study, the extremely high prevalence of 
dyslipidemia in young adults (Table 1) demonstrates that 
this is as a primary issue of public health and reinforces 
the need to identify it and establish an early control. 
In both genders, besides drug therapy (when needed), 
counseling actions about healthy habits, such as balanced 
nutrition, weight control and regular exercises, are 
fundamental.2,7,9,10,19

The association between glycemic profile and CV risk 
is well established for both genders.2,19,27 However, its 

Table 3 – Risk factors related to the gynecological history for hypertension in women

Total women
(n=424)

Hypertension
(n=78)

Normotension
(n=346) p-value

Menarche age, median[IQR] 13 [11-14] 12 [11.0-14.0] 13 [11.3-14.0]               0.769

Contraceptives, n(%) 126 (29.7) 20 (25.6) 108 (30.6) 0.414

Hypertensive disorders of pregnancy, n(%) 51 (12.0) 22 (28.2) 29 (8.4) p < 0.001

Precocious menopause, n(%) 28 (6.1) 11 (14.1) 15 (4.3) 0.003

HRT, n(%) 10 (2.4) 2 (2.6) 8 (2.3) 1.00

Nulliparous, n(%) 163 (38.4) 16 (20.5) 147 (42.5) p < 0.001

N. pregnancies, median [IQR] 2[1-3] 2 [1-3] 1 [0-2] p < 0.001

Values are median ([interquartile range] (IQR) (continuous variables) or absolute numbers and percentages (categorical variables).
HRT, Hormone Replacement Therapy
The bivariate analysis compares normotensive and hypertensive women through Mann-Whitney test (asymmetrical continuous variables) and chi-square 
test (categorical variables).

Table 4 – Prevalence of cardiovascular risk factors in women according to educational level

Cardiovascular risk factors
Total

population
(n=424)

Functional 
illiterate 

(n=42)

Middle 
education

(n=46)

High school/
Technical 

course (n=207)

Graduation/
Post-graduation

(n=129)

Physical inactivity, n(%) 204 (48.1) 11 (26.2) † 19 (41.3) 100 (48.3) 74 (57.4) *

Smoking, n(%) 52 (12.3) 11 (26.2) * 10 (21.7) * 21 (10.1) 10 (7.8) *

Obesity, n(%) 107 (25.2) 17 (40.5) * 13 (28.3) 50 (24.2) 27 (20.9)

Central obesity, n(%) 206 (48.6) 29 (69.0) † 26 (56.5) 96 (46.4) 55 (42.6)

Hypertension, n(%) 78 (18.4) 16 (38.1) † 12 (26.1) 33 (15.9) 17 (13.2)

Dyslipidemia, n(%) 271 (63.9) 32 (76.2) 30 (65.2) 128 (61.8) 81 (62.8)

Adverse glycemic profile, n(%) 52 (12.3) 11 (26.2) * 3 (6.5) 23 (11.1) 15 (11.6)

Metabolic Syndrome, n(%) 72 (17.0) 17 (40.5) ‡ 10 (21.7) 30 (14.5) 15 (11.6)

* p<0.05; † p<0.01; ‡ p<0.001
The categorical variables were expressed in number of individuals (n) and percentages. 
The bivariate analysis compares each educational level through chi-square test (categorical variables) in relation to total population.
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influence seems to be greater in women. In non-diabetic 
populations, CV complications are more prevalent 
among men in every age range, except in very elderly 
individuals. In patients with DM, such differences are 
reduced28, suggesting that the disease counters the 
cardioprotective effect of female sex hormones in pre-
menopause.29 The higher relative risk of CV mortality 
in women with diabetes may be related, among other 
hypotheses, to earlier insulin resistance3-5 and a higher 
average BMI when DM is diagnosed.27

In our study, the prevalence of GI and DM were low 
and similar between men and women (Table 1), possibly 
due to the young cohort. Despite that, it is important to 
remember that more unfavorable outcomes in young 
women will demand more attention to this group, both 
in monitoring and possible interventions.2,19

Regarding hypertension, our results were similar 
to those achieved in other studies in Brazil30 and 
worldwide.31,32 Data suggest that women in this age range 
are less prone to develop hypertension, a disease that 

Table 5 – Logistic regression for cardiovascular risk factors and low education in women adjusted for age

Cardiovascular risk factor
Women

OR (IC 95%)
p value

Smoking 3.25 (1.70-6.20) < 0.001

Physical inactivity 0.46 (0.28-0.77) 0.003

Obesity 1.08 (0.57-2.03) 0.818

Central obesity 1.72 (0.94-3.13) 0.080

Hypertension 2.38 (1.33-4.29) 0.004

Dyslipidemia 1.29 (0.76-2.21) 0.350

Adverse glycemic profile 1.06 (0.52-2.15) 0.872

Metabolic Syndrome 1.24 (0.59-2.60) 0.566

Hosmer-Lemeshow goodness-of-fit test: p=0.632. Area under the ROC curve: 0.784 (95% IC 0.739-0.846)
Obs: Low education included those who studied until completing middle education (n=88)

Table 6 – Prevalence of cardiovascular risk factors in women according to occupation

Cardiovascular risk factors
Total 

population
(n=424)

Formal job
(n=208)

Informal job
(n=65)

Unemployed
(n=81)

Housewife
(n=26)

Student
(n=44)

Physical inactivity, n(%) 204 (48.1) 97 (46.6) 29 (44.6) 41 (50.6) 10 (38.5) 27 (61.4)*

Smoking, n(%) 52 (12.3) 19 (9.1)* 15 (23.1) † 9 (11.1) 6 (23.1) 3 (6.8)

Obesity, n(%) 107 (25.2) 57 (27.4) 16 (24.8) 23 (28.4) 8 (30.8) 3 (6.8) †

Central obesity, n(%) 206 (48.6) 106 (51.0) 32 (49.2) 40 (49.4) 15 (57.7) 13 (28.5)*

Hypertension, n(%) 78 (18.4) 37 (17.8) 13 (20.0) 16 (19.8) 8 (30.8) 4 (9.1)

Dyslipidemia, n(%) 271 (63.9) 137 (65.9) 44 (67.7) 41 (50.6) † 18 (69.2) 31 (70.5)

Adverse glycemic profile, n(%) 52 (12.3) 29 (13.9) 10 (15.4) 6 (7.4) 4 (15.4) 3 (6.8)

Metabolic Syndrome, n(%) 72 (17.0) 42 (20.2) 11 (16.9) 11 (13.6) 6 (23.1) 2 (4.5)*

* p<0.05; † p<0.01; ‡ p<0.001
The categorical variables were expressed in the number of individuals (n) and percentages. 
The bivariate analysis compares each occupation status through chi-square test (categorical variables) in relation to total population.
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may be related to a higher level of female sex hormones. 
However, controversies about the subject persist since 
many other factors seem to interfere in this context, 
such as obesity, race/ethnicity, gynecological history, 
and social determinants.30 In our study, hypertension 
was strongly correlated with low-educated women, 
even after adjusting for age (Table 5). A retrospective 
analysis of large cohorts involving patients of different 
age ranges describes earlier BP elevations in women, even 
when adjusting it to the remaining CV risk factors.4,31 
Our data demonstrate that hypertensive women have a 
higher prevalence of HDP history, early menopause and 
previous pregnancies. (Table 3) Thus, additional studies 
are needed to better establish this relationship.

Regarding risk factors related to lifestyle, our study 
showed a higher prevalence of sedentary lifestyle in 
women (Tables 1 and 2), except among those with lower 
education (Tables 4 and 5). This is an independent CV risk 
factor and regular physical activities have proved benefits 
to women in every age range.33 The increased prevalence 
we observed was already described in the Brazilian 
population34, and it signals the magnitude of this public 
health issue. Regarding women, it is possible to question 
whether these high levels may be related to social issues, 
such as double shift of work22, but the actual determinants 
of this difference deserve further investigation.

Smoking was less frequent in women of our sample. 
However, the difference does not minimize its impact: 

the prevalence of smoking in women is growing1 and 
there is evidence that smoking women have a higher risk 
of developing CV diseases compared to smoking men.35 
Among other outcomes, the risk of acute myocardial 
infarction seems to be higher36 and general CV mortality37 
seems higher, although additional studies are needed to 
investigate the cause of these differences.

Risk factors specific to women

Early menopause and menarche, HDP, gestational 
DM and prematurity are independent CV risk factors 
in women.2,3,5-7 In our study, some of these correlations 
become evident with significantly higher levels of 
hypertension in this young population among women 
who presented HDP, early menopause, and a higher 
number of pregnancies (Table 3). The same consideration 
highlights the importance of collecting and analyzing 
data still unavailable about gestational DM and 
prematurity in our sample. This also applies to the 
prevalence of polycystic ovary syndrome. Despite well 
studied in the literature7,37, the association between oral 
contraceptives use and hypertension was not shown in 
our sample, possibly due to the shorter period of use.38 
Regarding the age of menarche, it was not observed 
different prevalence of hypertension: it is possible that 
it will happen to the enlargement of the sample and a 
longer follow-up.

Table 7 – Logistic regression for cardiovascular risk factors in women out-of-work and those in formal job

Cardiovascular risk factor Women outside labor market
OR (IC 95%)

(n=151)

Women with formal job
OR (IC 95%)

(n=208)

Smoking 1.35 (0.70-2.61) 0.53 (0.29-0.97) £

Physical inactivity 0.97 (0.62-1.51) 0.88 (0.60-1.29)

Obesity 1.34 (0.73-2.46) 1.16 (0.68-1.98)

Central obesity 1.04 (0.60-1.79) 1.13 (0.71-1.81)

Hypertension 1.41 (0.80-2.50) 0.81 (0.48-1.36)

Dyslipidemia 0.58 (0.37-0.91) £ 1.20 (0.80-1.79)

Adverse glycemic profile 0.61 (0.29-1.38) 1.31 (0.72-2.39)

Metabolic Syndrome 0.76 (0.36-1.62) 1.57 (0.85-3.28)

£ p<0.05; # p<0.01; *p<0.001
Hosmer-Lemeshow goodness-of-fit test: p=0.594. Area under the ROC curve: 0.772 (95% IC 0.738-0.825) 
Obs: Outside labor market (unemployed, housewife and student)
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Social and demographic factors

In terms of CV risk, women are particularly vulnerable 
to situations such as poverty, violence,21 and absence of 
an adequate social protection network.6,39 In our study, 
the most revealing data concerning this scenario are the 
association between low educational status (a strong 
indicator of socioeconomic standing) and the prevalence 
of hypertension, dysglycemia, smoking and metabolic 
syndrome, which confirms findings from other studies 
previously developed in Brazil.40 

In our study sample, 21% of young women were 
classified as having a low educational status – either 
functionally illiterate or basic-level (up to eight years) 
education. Their adverse cardiovascular risk profile 
suggests that they need to be main targets of primary 
care prevention strategies. As for occupational status, 
only non-consistent and sporadic associations were 
noticed. Given the large number of women in informal 
employment (15% in our sample) and the ever-fluid 
nature of this indicator, it is clear that a longer follow-up 
and perhaps a larger sample will be needed to investigate 
these relationships. 

Living in remote locations and belonging to certain 
ethnicities30,39,40 (black, mixed-race and indigenous 
women) may also affect risk6 and thus, in some cases, 
constitute confounding factors. Our sample, however, 
is restricted to an urban area; the location of residence 
does not seem to skew the results. Racial profiles, on the 
other hand, will have to be further addressed in future 
analyses, as their possible relationships with our sample’s 
risk profiles have not yet been measured.

On the other hand, data related to the occupation 
did not reveal consistent correlations. It is possible that 
the small size of the sample and the fluid nature of this 
indicator makes it difficult to interpret the data – a longer 
follow-up of the patients will be needed to determine 
whether these associations with CV risk are real.

Regarding study limitations, we can highlight that 
until now only 65% of the target population living in the 
coverage area of CSE-Lapa was assessed, being therefore 
a smaller than expected sample. This may have prevented 
the achievement of statistical significance of some data. In 
the specific assessment of women, the lack of information 
about the prevalence of some specific or more impacting 
risk factors on women's CV health, such as polycystic 
ovarian syndrome, gestational diabetes, autoimmune 
diseases, or psychiatric diseases, as well as specific 
issues of domestic violence, abuse, and harassment, 

may have somehow created a bias in our analysis. Data 
concerning these parameters must be incorporated in 
future assessments. Similarly, comparisons between 
impacts of socioeconomic data, especially household 
income, and CV risks in men and women will also be 
useful to compare vulnerabilities between these groups.

Conclusions

We conclude that this population of young women 
presents an adverse cardiovascular and metabolic risk 
profile, mainly related to central obesity and sedentary 
lifestyle, as well as a high prevalence of dyslipidemia, and 
this scenario is worsened among low-educated women.

	
Perspectives

Primary prevention of CV diseases in young adult 
women has particularities that must be addressed in 
order to develop adequate risk assessment strategies and 
better interventions to avoid unfavorable outcomes. In 
comparison with men and older women, young women 
are less diagnosed, less counseled, less treated, and less 
followed up. In the long term, this can be translated in a 
higher morbidity. Thus, the point is not only to develop 
more studies to investigate the risk profiles of this 
population, but also to empower healthcare professionals 
to better respond to these specific demands.

LapARC study is currently enrolling participants with 
the initial objective to trace the CV risk profile of this 
young population. This cohort will be followed-up in the 
long term to identify the main risk factors responsible 
for future outcomes. This preliminary data has already 
identified traditional risk factors and socioeconomic 
determinants greatly affect these young women. Based 
on these data, we can later guide public policies capable 
of identifying particularities in the development of 
CV diseases in women as well as the elaboration of 
preventive approaches more suitable for the demands 
of this population.
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