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Objective: to analyze the changes in life expectancy (LE) and disability-free life 
expectancy (DFLE) in São Paulo’s elderly population to assess the occurrence of 
compression or expansion of morbidity, between 2000 and 2010. 
Methods: cross-sectional and population survey, based on official data for the 
city of São Paulo, Brazil, and data obtained from the Health, Well-Being and 
Aging Survey (SABE). Functional disability was defined as difficulty in perfor-
ming at least one basic activity of daily living. The Sullivan method was used to 
calculate LE and DFLE for the years 2000 to 2010. 
Results: from 2000 to 2010, there was an increase in disabled life expectancy 
(DLE) in all age groups and both sexes. The proportion of years of life free of di-
sability, at 60 years of age, decreased from 57.94% to 46.23% in women, and from 
75.34% to 63.65% in men. At 75 years of age, this ratio decreased from 47.55% to 
34.54% in women, and from 61.31% to 56.01% in men. 
Conclusion: the expansion of morbidity is an ongoing process in the elderly po-
pulation of the municipality of São Paulo, in the period 2000-2010. These re-
sults can contribute to the development of preventive strategies and planning 
of adequate health services to future generations of seniors.
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Introduction 
Cardiovascular diseases (CVD) are the leading cause of 
death in women and men in Brazil, accounting for about 
20% of deaths in individuals over 30 years.1 The differen-
ce in mortality between genders was noticed since the mid 
1980s and, since then, occurrence has increased among 
women.2

Certain conditions during pregnancy increase the 
risk of hypertension, diabetes and atherosclerosis, resul-
ting in a higher chance of coronary heart disease in wo-
men at a young age.2 Among the pathological conditions 
that can compromise the normal course of pregnancy 
and have close relationship with these changes, the preg-
nancy-induced hypertension syndromes (PHS) are the en-
tities most clinically relevant, being the leading cause of 
maternal and perinatal mortality in several studies in Bra-
zil and worldwide.3,4

Recently, the relationship between the occurrence of 
a pregnancy complicated by hypertension and the deve-
lopment of future complications was assessed, focusing 
on cardiovascular disorders due to the magnitude and 
importance they tend to assume in the context of public 
health.5,6 

The relationship between history of hypertension du-
ring pregnancy and the increased risk of CVD has been 
described in many studies whose results indicate PHS as a 
possible independent risk factor for cardiovascular disea-
se, which deserves more attention when assessing the obs-
tetric history of women, being even more important in the 
presence of traditional non-modifiable risk factors.6-8 

This study sought to identify if the history of PHS is 
associated with changes in risk factors, morbidities and 
the occurrence of cardiovascular events (CVE), in the long 
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run, characterizing the profile of cardiovascular risk (CVR) 
calculated according to the Framingham Score (FRS).

Methods 
This is a retrospective cohort study involving 60 women 
who gave birth in the Assis Chateaubriand Maternity 
School-UFC (MEAC) between 1992 and 2002 (mean fol-
low-up of 15.2 years). MEAC, located in Fortaleza, state 
of Ceará, is a tertiary hospital with specialized care in me-
dium- and high-risk pregnancies, which treats patients 
from the state capital and countryside. 

The sample size was calculated assuming the preva-
lence of HBP at 27% and mean odds ratio at 19.3, accor-
ding to a cohort study that assessed cardiovascular risk 
factors in women with history of pregnancy-induced hy-
pertension syndrome, for a power of 90% and significan-
ce level at 5%, resulting in a sample of 30 patients in each 
group.9

The group of exposed subjects comprised 30 women 
with any of the PHS classifications (three with chronic 
hypertension simultaneous to index pregnancy, two with 
pregnancy-induced hypertension, nine with mild pree-
clampsia, 13 with severe preeclampsia, two with pree-
clampsia superimposed on chronic hypertension, and 
one with eclampsia), and the group of non-exposed indi-
viduals included 30 women without pathological obste-
tric history, randomly selected in the same perinatal pe-
riod of the patients included in EG. One non-exposed 
patient was selected for each exposed. For diagnosis and 
classification of PHS, the patients’ medical records were 
checked. The classification considered was that on the 
day of hospital discharge and not on the day of admis-
sion.  

At the time of selection, the participants who expe-
rienced any other obstetric complications during index 
pregnancy, specifically multiple gestation, and those re-
lated to placental disorders, such as premature placental 
detachment and placenta previa, were excluded, as well 
as those with conditions knowingly related with future 
cardiovascular risk, such as gestational diabetes. At the 
time of the risk assessment, those who were pregnant or 
in the postpartum period were excluded. 

Patients selected in the first stage were invited for a 
clinical assessment via an invitation letter, home visit and/
or telephone contact explaining all of the objectives of 
the study, the exams to be conducted and emphasizing 
their freedom to accept participation in the study or other-
wise, without damages or loss. If they agreed, and after 
signing the informed consent form, an assessment was 
scheduled for evaluation of current clinical and obstetri-

cal variables, anthropometric assessment and laboratory 
assessment. The assessment of cardiovascular risks was 
conducted between March and September 2012.

The information collected in the medical records was 
checked with the patient and other up to date informa-
tion was sought. Risk information before and after the 
index pregnancy was evaluated: age, race, parity, marital 
status, occupation, education level, family income, cur-
rent obstetric history, smoking habits, current illnesses, 
practice of physical activity and family history of CVD 
(confounding variables), and also occurrence of CVE, cur-
rent morbidity and use of medication (dependent varia-
bles).

Other dependent variables were assessed in the phy-
sical exam: measuring of systolic blood pressure (SBP) 
and diastolic blood pressure (DBP) with the use of the 
semiautomatic monitor Microlife BP 3BTO-H, according 
to the recommendations of the VI Brazilian Hyperten-
sion Guideline,10 weight and percentage of body fat as-
sessments using a bioimpedance technique with the di-
gital body analyzer scale Wiso W835, calculation of the 
Body Mass Index (BMI) in accordance with the Brazilian 
Obesity Guidelines 2009/2010,11 waist (WC), abdominal 
(AC) and hip circumference (HC) measurements for cal-
culation of the following anthropometric ratios: waist to 
hip ratio (WHR), waist to height ratio (WHtR) and coni-
city index (C index), determined using the formula des-
cribed by Valdez.12

Total cholesterol and fractions of HDL, LDL and 
VLDL, triglycerides, AST and ALT, urea and creatinine 
and fasting glucose were analyzed. Patients were advised 
to fast for 12 hours and abstain from alcohol one day be-
fore collecting blood. The Tinder enzymatic method was 
used to analyze the samples of total cholesterol and frac-
tions and triglycerides, while the enzymatic method was 
used for the fasting glucose analysis, the Jaffe method for 
creatinine analysis and the UV kinetic method for evalua-
tion of AST and ALT measurements.

The cardiovascular risk was also assessed using the 
Framingham Risk Score, given its globally recognized va-
lidity, using the variables of age, LDL-C, HDL-C, blood 
pressure, presence of diabetes and smoking habits. The 
risk of cardiovascular events occurring in 10 years is esti-
mated using the total points for each factor. The revised 
Framingham Score for women was used.13

The data collected was tabulated and analyzed using 
the Statistical Package for Social Sciences for Personal 
Computer (SPSS-PC) software, version 18.0 with calcu-
lation of averages and standard deviations (SD) for analy-
sis of the clinical and metabolic variables. The Kolmogo-
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rov-Smirnov test was used to test the normality of the 
variables, while the Student’s t-test was used to compare 
the variables with the normal distribution, and the Mann-

-Whitney test for variables that were not normally distri-
buted. Fisher’s exact test was used for qualitative varia-
bles. Statistical significance was considered when the 
value of p < 0.05, with a confidence interval (CI) of 95%. 
The odds ratio was calculated for the variables that were 
statistically significant in the first analysis.   

The project was approved by the Research Ethics Com-
mittee/MEAC under Report nº83/11. 

Results  
The groups did not differ in terms of age, parity, family 
history of CVD, race, smoking habits, physical activity or 
menopause.

Age at the time of delivery varied from 15 to 43 (ave-
rage of 26.2 ± 7.7) years, and at the time of the risk asses-
sment varied from 28 to 61 (average of 41.3 ± 8.8) years.

The patients did not differ in terms of prior obstetric 
history at index pregnancy in relation to the number of 
pregnancies (2.2 ± 2.3 x 3.0 ± 4.1; p = 0.78), parity (1.0 ± 

1.9 x 1.2 ± 2.7, p = 0.26) and number of abortions (0.2 ± 
0.4 x 0.8 ± 1.9; p = 0.25). 

The number of years in school varied between zero 
and eleven years (6.9 ± 3.1 x 6.8 ± 3.9; p = 0.91). Educa-
tion level was not different between groups. Family in-
come calculated using the number of minimum salaries 
varied between 0.5 and 3 (1.5 ± 0.6 x 1.5 ± 0.7; p = 1.00). 
Family income showed no difference between the groups, 
either. 

Table 1 presents the current clinical history of the pa-
tients collected via anamnesis during a clinical visit.

The diagnosis of at least one morbid condition was 
informed by 40% of the women, showing a trend for a 
greater number of women with a diagnosis in the group 
of exposed patients.

High Blood Pressure (HBP) was the most frequent in 
both groups, having been cited by 15 (25%) of patients in 
association with other pathologies or otherwise. Type 2 
diabetes mellitus (DM) was the second most reported di-
sease, with eight cases (13.3%). Dyslipidemias also occu-
pied a significant number of cited cases, accounting for 
13.3% of cases. 

Table 1  Current long-term medical history of women with (EG) and without pregnancy-induced hypertension (NEG). 
MEAC-UFC. Fortaleza, 2012

Exposure

Non-exposed Exposed 

n % n % p*

Current diseases diagnosed/undergoing treatment 8 26.7 16 53.3 0.06*

Disease classification**

HBP 2 6.7 13 43.3 -

DM 1 3.3 7 23.3

Dyslipidemias 2 6.7 6 20

Occurrence of admissions 9 30 9 30 1.00*

Occurrence of CVE*** - - 3 10 0.23**

Family history of CVD/CVE** 25 86.2 29 96.7 0.19**

Classification of the family history of CVD/CVE**

HBP 22 75.8 21 70 -

DM 7 24.1 14 46.6

AMI 4 13.8 7 23.3

Stroke 5 17.2 7 23.3

Use of medication

Antihypertensive 3 10 11 36.7 0.03**

Hypoglycemic 1 3.3 7 23.3 0.05**

Anticoagulant 1 3.3 2 6.7 1.00**

Fibrates/statins 1 3.3 4 13.3 0.35**

Hormonal contraceptives 1 3.3 4 13.3 0.35**

* Different statistical tests were used in the analysis: *X2 test; **Fisher’s test.
** The patients cited one or more pathologies.
*** HBP: high blood pressure; DM: diabetes mellitus; AMI: acute myocardial infarction; CHF: congestive heart failure; CVE: cardiovascular event; CVD: cardiovascular disease.
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tihypertensive medication and 13.3%, the use of hypoglyce-
mic medication. The OR was calculated for the use of anti-
hypertensive medication, with a score of 5.2 (95CI: 1.3-21.2).

Table 2 presents the clinical and metabolic variables 
related to an unfavorable cardiovascular profile, with ave-
rages and standard deviations for each group.

The weight of the patients analyzed varied between 
45 and 99.9 kg with a mean of 70.4 ± 12.5 kg, and no sta-
tistically significant difference between the patients.

The BMI assessment showed a statistically significant 
difference between the groups, with values between 19.7 
and 46.9 kg/m2 and a mean of 29.9 ± 4.9. The highest BMI 
values were found in the exposed group. The OR calcu-
lation was 1.13 (95CI: 1.00-1.3).

In relation to the occurrence of cardiovascular events, 
three cases were documented among the 60 patients as-
sessed (5%), all of which occurred in patients from the ex-
posed group. In relation to the classification, the occur-
rence of one case of deep vein thrombosis was reported, 
and two cases of cerebrovascular accidents. There was no 
statistically significant difference between the groups in 
relation to the occurrence of CVE.

After taking history of medication use by patients, we 
found a statistically significant difference in the use of an-
tihypertensive and hypoglycemic medication, with a trend 
towards a difference between the groups. These medicines 
are used to treat the illnesses cited most by the patients in 
the study, with 23.3% of the sample reporting the use of an-

Table 2  Long-term clinical and metabolic characterization of women with (EG) and without pregnancy-induced 
hypertension (NEG). MEAC-UFC. Fortaleza, 2012

Clinical and metabolic characteristics Exposition   

p*Non-exposed Exposed

Anthropometric variables

Weight (kg) 68.6±9.5 72.3±14.8 0.25*

Height (m) 1.54±0.1 1.52±0.1 0.06*

BMI (kg/m2) 28.5±3.2 31.2±5.9 0.03*

SBP (mmHg) 119.4±14.3 129.9±22.1 0.03*

DBP (mmHg) 78.9±11.3 83.5±15.0 0.19*

AC (cm) 93.1±9.8 97.2±12.4 0.16*

WC (cm) 86.5±8.6 89.1±11.8 0.32*

HC (cm) 102.7±8.3 106.9±11.1 0.10*

WHR 0.8±0.1 0.8±0.1 0.63*

C Index 1.2±0.1 1.2±0.1 0.84*

WHtR 0.6±0.1 0.6±0.1 0.12*

Biceps skin fold (mm) 13.1±5.3 15.6±8.7 0.19*

Body fat (%) 42.9±6.1 42.4±7.5 0.75*

Metabolic variables 

Total cholesterol 177.6±40.1 191.6±30.8 0.13*

Triglycerides 143.4±97.5 155.1±73.3 0.60*

LDL-c cholesterol 104.7±31.4 124.0±28.4 0.02*

HDL-c cholesterol 42.2±11.1 39.9±10 0.40*

VLDL-c cholesterol 28.2±20.1 30.2±12.9 0.66*

AST 35.6±14.2 28.2±6.9 0.01*

ALT 30.2±15.2 23.8±7.9 0.06*

Urea 25.1±7.4 22.4±6.5 0.16*

Creatinine 0.7±0.1 0.8±0.3 0.17*

Fasting glucose 96.5±9.9 121.1±59.3 0.02**

*Different statistical tests were used in the analysis: *Student’ t-test; **Mann-Whitney. 
BMI – Body Mass Index; SBP – systolic blood pressure; DBP – diastolic blood pressure; AC – abdominal circumference; WC – waist circumference; HC – hip circumference; WHR – waist to hip ra-
tio; C Index – conicity index; WHtR – waist to height ratio; LDL-c - Low Density Lipid; HDL-c - High Density Lipoprotein; VLDL-c - Very Low Density Lipoprotein; AST - aspartate transaminase; 
ALT - alanine aminotransferase.
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SBP was also shown to be significantly different 
between the groups, with values between 88 and 192 
mmHg and a mean of 124.6±19.1 mmHg. The patients 
in the exposed group presented higher average SBP va-
lues. The OR calculation was 1.03 (95CI: 1.00-1.06).

DBP varied between 56 and 111 mmHg, with a mean 
of 81.2±13.3 mmHg, and no statistically significant dif-
ference between the groups.

The waist (WC), abdomen (AC) and hip circumferen-
ce (HC) measurements were taken. The WC measurements 
varied between 64 and 115 cm and presented a mean of 
87.8±10.3 cm. The AC measurements varied between 69 
and 119 cm, with a mean of 95.2±11.2 cm. The HC mea-
surements varied between 82 and 133 cm, with a mean 
of 104.7±9.9 cm. None of these presented a statistically 
significant difference between groups. 

The following anthropometric ratios were calculated: 
waist to hip ratio (WHR), C Index and waist to height ra-
tio (WHtR), with WHR values found varying between 0.70 
and 0.97 with a mean of 0.8±0.1 in the sample. The C In-
dex varied between 1.00 and 1.39, with a mean of 1.2±0.1. 
The WHtR presented a greater variation between the 
groups, varying between 0.42 and 0.79m with a mean of 
0.6±0.1.There was no significant difference for the three 
parameters analyzed above. 

There were statistically significant differences for the 
values of the LDL portion of the cholesterol and fasting 
glucose, with higher values in the group of exposed pa-
tients. The LDL-c measurement varied between 50.2 and 
189 mg/dL with a mean of 113.5±31.3. Fasting glucose 
varied between 75 and 339 mg/dL with a mean of 
108.8±43.9. An OR for LDL-c of 1.02 was found (95CI: 
1.00-1.04) while for fasting glucose the OR was 1.03 (95CI: 
1.00-1.07).

The total cholesterol values found in the sample va-
ried between 115 and 276 mg/dL, with a mean of 184.5 
± 36.1 mg/dL. The triglyceride values varied between 32 
and 413 mg/dL with a mean of 149.3 ± 85.7 mg/dL whi-
le the HDL-c varied between 25 and 70 mg/dL with a 

mean of 41.1 ± 10.6 mg/dL. There was no significant dif-
ference for the three parameters analyzed above. 

The Framingham Risk Score was used for the cardio-
vascular risk assessment, estimating the risk of cardio-
vascular events in 10 years. Table 3 presents the scores re-
lating to the Framingham Score calculation and the high 
and low risk categorization based on this score. 

The Framingham Score varied in relation to scores with 
values between -7 and 22 with an average of 5.5 ± 6.6. The 
OR for the Framingham Score was 1.09 (95CI: 1.00-1.19).

Three patients (5%) presented high cardiovascular 
risk, all in the exposed group; however, this variable was 
not statistically significant between the groups. When the 
frequency of low risk classification for CVE, characteri-
zed as a risk of less than 10%, was analyzed a statistically 
significant difference was found between the groups, with 
all of the patients from the non-exposed group included 
in this classification. Only two patients were classified as 
having an intermediate risk (3.3%), characterized as a risk 
between 10 and 20%. 

Discussion 
The groups of patients analyzed were similar in terms of 
baseline characteristics in the period they started being 
monitored in relation to age, number of pregnancies, pa-
rity, abortions and smoking habits, factors which could 
cause a differentiated cardiovascular risk for age and smo-
king status are factors that affect the risk of CVE. Results 
of current studies present a differentiated cardiovascular 
profile for multiparous women and women with a his-
tory of consecutive abortions.14,15

In relation to current clinical history, the groups sho-
wed differentiated profiles for morbidity and use of me-
dication, with the group of exposed patients holding a 
more unfavorable morbidity profile when compared to 
the non-exposed group. 

Hypertension assumes a prominent role among the 
group of morbidities stated, with a frequency higher than 
expected for the general population found in this study. 

Table 3  Long-term characterization of cardiovascular risk using the Framingham Score in women with (EG) and without 
pregnancy-induced hypertension (NEG). MEAC-UFC. Fortaleza, 2012

Exposition    

p*Non-exposed Exposed

Framingham score 3.7 ± 6.1 7.5 ± 6.8 0.03*

Low risk for CVE (n,%) 30 (100%) 24 (80%) 0.02**

High risk for CVE (n,%) - - 3 (10%) 0.11**

*Different statistical tests were used in the analysis: *Student’ t-test; **Fisher’s test. CVE – cardiovascular event; CVR – cardiovascular risk.
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One study found a prevalence of 22.7% for HBP, a lower 
value than that presented in our study.16

One study found that among 191 analyzed women 
with a history of PHS, 32.5% were hypertensive 21 years 
after the birth, a lower result than that found in this study, 
which presented a frequency of 43.3% in the group of ex-
posed patients.17 

The study found different relative risks for occurren-
ce of HBP in women with a history of PHS depending on 
its seriousness. For women with a history of pregnancy-

-induced hypertension syndrome (PHS), the RR was found 
to be 2.47 while for preeclampsia/eclampsia (PE/E) the 
RR was 3.89.7

The frequency of DM and dyslipidemias in treatment 
was also shown to be important in our study, with two 
conditions reported by 13.3% of patients. In the group of 
exposed patients, DM was reported by 23.3%, a high fre-
quency considering that presented in a national study, 
with a prevalence of 3.7% for diabetes mellitus.16 

Analyzing the association between hypertensive di-
sorders and the risk of maternal cardiovascular morbi-
dity and type-2 diabetes after follow-up for an average of 
14.6 years, one study found that women with pregnancy-
-induced hypertension presented a risk 3.12 times higher 
for type 2 DM diagnosis, and in those with PE the risk 
was 3.68 times higher.6  

The use of medication was also statistically signifi-
cant when comparing the history of women with PHS 
and without exposure, but with a less striking risk gra-
dient than that observed for the occurrence of hyperten-
sion. Women with a history of PHS presented RR of 1.89 
and women with a history of PE/E had an RR of 1.90 for 
the use of medication.7

The literature is vast in pointing out that women with 
a history of PHS tend to present greater frequencies of 
hypertension and DM diagnoses and the use of antihy-
pertensive and hypoglycemic medications.6,7,18

The small number of cases of CVE did not enable a 
significant different to be found between the groups, but 
draws attention to the fact that all cases found occurred 
in patients with a history of PHS.   

Various studies evaluating CVE such as outcomes of 
the follow-ups of women with a history of PHS indicate 
a higher frequency of such events in this group.6,18,19 

The practice of physical exercise was not shown to be 
different between the groups, with a low frequency of 
physical activity found in the sample studied. These re-
sults are comparable with the study which verified that 
the majority of women interviewed (68%) did not practi-
ce physical activity.20

In relation to the clinical and metabolic assessment of 
the patients, important differences were found, which are 
significant to assessing the cardiovascular risk profile, the 
main objective of the assessment. The BMI was found to 
be significantly different in women with a history of PHS, 
data which has already been presented in other studies.5,21

A study that analyzed 40 women with a history of 
PHS and 14 with a history of normotensive pregnancies, 
after a follow-up period of 14.6 years in the exposed group 
and 15.9 years in the non-exposed group, found higher 
BMI, AC and DBP values in women with a history of PHS, 
with a mean BMI of 29.96 ± 6.13 kg/m2, AC of 93.15 ± 
12.31 cm and DBP of 82 ± 11.86 mmHg in the exposed 
group (p = 0.019, 0.026 and 0.047, respectively).5

In our study, the mean BMI measurements in the two 
groups were higher than those found in this study5, de-
monstrating an even more unfavorable profile in this 
sample in relation to excess weight/obesity, which was 
found in 90% of the sample, drawing attention to the fact 
that class 2 and 3 obesity were only found in patients with 
a history of PHS. Another study found a prevalence of 
47.7% for excess weight and obesity in women from São 
Leopoldo, state of Rio Grande do Sul (Brazil).16 

Studies indicate that excess weight and obesity repre-
sent a serious health risk and are strongly associated with 
an increased risk of cardiovascular diseases, type 2 diabe-
tes mellitus and metabolic disorders.22

One study that evaluated 168 pairs of women recrui-
ted between 1989 and 1997, 7.8 years after delivery, 105 
of which had a history of PHS and 63 with a history of 
PE, found higher average BP in patients with a history of 
PHS, with mean SBP values equal to 115 mmHg, lower 
than those presented by the patients in this study (129, 
±22.1 mmHg).21

Fraser et al.23 found that approximately 20 years af-
ter pregnancy, women with a history of PHS or PE pre-
sented higher BMI, WC and BP when compared with wo-
men with a history of normotensive pregnancies. The 
authors also found altered pressure values upon the birth 
of SGA infants.

The AB and WC measurements, important parame-
ters in the evaluation of central obesity24 had higher means 
than the value considered appropriate according to na-
tional consensuses; however, this difference was not sig-
nificant between groups.11,25 

The accumulation of fat in women in the region of 
the trunk and abdomen is related to changes occurring 
in recent decades relating to dietary and lifestyle habits, 
which could indicate an increasingly higher exposure to 
cardiovascular risks.24
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In addition to isolated anthropometric measurements, 
three important anthropometric ratios were analyzed 
(WHR, C Index and WHtR) already described in the lite-
rature in relation to their effectiveness in identifying the 
differentiated cardiovascular risk profile.24,26,27 

In this study, none of the ratios showed difference 
between the groups evaluated, with only the C Index and 
WHtR displaying higher values than recommended as 
cut-off points for the assessment of cardiovascular risk 
in women.26,27

Analyzing the blood chemistry characteristics, an un-
favorable lipid profile was found in the exposed sample, 
where the measurements of LDL cholesterol were higher, 
which is concerning given that this portion of choleste-
rol is related with an unfavorable cardiovascular risk pro-
file in the general population. The study found lower ave-
rage LDL-c in the sample studied (120.7 ± 33.2), with no 
statistically significant difference between the groups in 
relation to this measurement.5 

The measurements of the average total cholesterol, 
triglycerides and VLDL were higher in the exposed group; 
nevertheless, the differences were not found to be statis-
tically significant, unlike the results of other studies sho-
wing a completely altered lipid profile in patients with a 
history of PHS.21 The small sample may have been res-
ponsible for the lack of statistical significance in relation 
to these values.

In both groups, the mean values for HDL-c portion 
were lower than the value recommended by national con-
sensuses as ideal parameters for the female population, 
being the second most altered measurement in the sam-
ple studied (75.9%). The fraction of HDL cholesterol in-
cludes actions that contribute to protection of the vas-
cular bed against atherogenesis, such as the removal of 
oxidized lipids in LDL, inhibition of attachment of adhe-
sion molecules and monocytes to the endothelium and 
stimulation of nitric oxide release. Therefore the reduc-
tion in the levels of this portion of cholesterol, an abnor-
mality demonstrated in other studies, is troublesome.28

The difference in fasting glucose was statistically sig-
nificant, with exposed patients presenting the highest 
averages. When analyzed for their adequacy in terms of 
the parameters considered as normal for evaluation of 
diabetes, all patients with values above that recommen-
ded by the Brazilian Diabetes Society,11 i.e., 126 mg/dL, 
were allocated to the exposed group. 

Regarding the cardiovascular risk profile calculated 
using FRS, the study showed that 16% of women with a 

history of PHS had Framingham risk scores 30% higher 
than women with a history of normotensive pregnancies, 
even after adjustment for pre-pregnancy BMI. The au-
thors believe that the explanation for the entire cohort 
being assessed as a low risk profile for CVE resides in the 
young age of the patients in the study, having found an 
average risk of 3%, with evidence of variations related to 
complications during pregnancy.23 

In this study, we only found five patients in the sam-
ple (8.5%) with an unfavorable cardiovascular risk profi-
le according to the Framingham Score. Even in small 
numbers, the occurrence of an unfavorable risk profile 
for CVE (intermediate or high) in the exposed group in-
dicates the need for research with larger samples in the-
se groups, temporally assessing the modification of this 
risk according to exposure. 

The body of evidence published so far demonstrates 
the need for a differentiated clinical attention for patients 
with a history of PHS, encouraging more specific and ear-
lier reviews in this group of patients, with postpartum 
and long-term follow-up focusing on the prevention of 
cardiovascular events.

Despite the clear association with an increased risk 
in patients with a history of PHS, due to the similarity 
between the groups regarding other risk factors for CVD, 
the findings should be interpreted with caution. The num-
ber of patients can be considered small. It was difficult 
to find many of the patients owing to changes of address 
and phone numbers, and a considerable number refused 
to participate. Although random, there may have been a 
selection of cases very similar to the controls, which may 
also have contributed to the identification of few diffe-
rences for the risk assessments. 

The analysis was able to provide a relatively long fol-
low up, which should be considered very positive. Howe-
ver, follow up times with longer monitoring periods are 
needed, especially after the implementation of protecti-
ve measures to investigate whether the risk can be modi-
fied or be considered as unchanging, similar to a family 
history of CVD. That is, there is still doubt as to whether 
PHS is an event associated with increased risk of CVE alo-
ne or if this increased risk is only associated with other 
factors that it causes: increased central obesity, metabo-
lic syndrome, hyperglycemia, and hypertension.

Further investigations should be made into the relation-
ship between the severity of PHS and its recurrence with the 
severity of interference in cardiovascular risk, and the asso-
ciation with other sexual and reproductive factors, inclu-
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ding isolated and joint adverse perinatal outcomes. The ideal 
would be to assess the real value of each obstetric factor (e.g. 
prematurity, low birth weight and fetal growth restriction) 
on the risk of the development of future CVE. 

Conclusion 
The study showed an unfavorable cardiovascular risk pro-
file in patients with a history of PHS, demonstrated  
through changes in anthropometric measurements such 
as BMI and WC, as well as metabolic measurements, such 
as the lipid profile (LDL-c cholesterol), and glycemic mea-
surements (fasting glucose), even in patients considered 
young for the prevalence of such conditions. The patients 
in the exposed group presented higher Framingham Risk 
Scores.

Resumo

Síndrome hipertensiva gestacional e risco cardiovascular.

Objetivo: caracterizar o perfil de risco cardiovascular em 
longo prazo de mulheres com história de síndrome hiper-
tensiva da gestação (SHG) e compará-lo ao de mulheres 
com histórico de gestação normotensa. 
Métodos: este é um estudo de coorte retrospectivo que in-
cluiu 60 mulheres que deram à luz na MEAC-UFC entre 
os anos de 1992 e 2002 (seguimento médio de 15,2 anos). 
O grupo de exposição (GE) foi composto por 30 mulheres 
em qualquer categoria de SHG, e o grupo de não exposi-
ção (GNE) compreendeu 30 mulheres sem história de pa-
tologia obstétrica. Foram avaliados os dados antropomé-
tricos e laboratoriais associados ao risco cardiovascular e 
calculados o escore Framingham (variáveis dependentes). 
Para variáveis quantitativas, foram usados o teste t de Stu-
dent e o teste de Mann-Whitney. Para variáveis qualitati-
vas, aplicou-se o teste exato de Fisher. Considerou-se a sig-
nificância estatística como p<0,05. 
Resultados: GE apresentou valores mais altos de IMC (p=0,03, 
OR=1,13, IC 1,00-1,3), PAS (p=0,03, OR=1,03, IC 1,00-1,06), 
LDL-C (p=0,02, OR=1,02, IC 1,00-1,04) e glicose de jejum 
(p=0,02, OR=1,03, IC 1,00-1,07), além de valores mais altos 
no escore de Framingham (p=0,03, OR=1,09, IC 1,00-1,19). 
As mulheres em GE usaram medicamentos anti-hipertensi-
vos com mais frequência (p=0,03, OR=5,2, IC 1,3-21,2). 
Conclusão: foi encontrado um perfil de risco cardiovas-
cular desfavorável nas pacientes com história de SHG em 
comparação com as mulheres sem esse histórico.

Palavras-chave: pré-eclâmpsia; hipertensão induzida pela 
gravidez; doenças cardiovasculares; fatores de risco; epi-
demiologia. 
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