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Abstract
Introduction: Preeclampsia is a serious complication of pregnancy
and childbirth that can contribute to the late onset of cardiovascular
risk factors, among which the metabolic syndrome.

Objective: Identifying the prevalence of metabolic syndrome and its
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individual components in women who had preeclampsia and normal
risk of pregnancy, evaluated five years after delivery.
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collection conducted from March to December 2011 in a maternity
hospital school, Natal-RN-Brazil. The sample included 70 women who
had previous preeclampsia and 75 with normal pregnancy, selected
by simple random probability sampling method.

Results: It appeared as a cardiovascular risk factor, with statistical
significance for metabolic syndrome p = 0.042, but also the fasting
glucose levels p = 0.030, HDL cholesterol p = 0.049, systolic and
diastolic pressure p <0.001.

Conclusion: Therefore, preeclampsia appears as a potential risk factor for metabolic syndrome, hence as long-term cardiovascular risk
factor.
Keywords
Metabolic Syndrome X; Pre-eclampsia; Insulinresistence; Cardiovascular
Diseases.
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Introduction
Preeclampsia (PE) is defined as a multisystem and
multifactorial disorder identified by the presence
of hypertension and proteinuria after 20 weeks of
pregnancy of unknown etiology which affects 10%
of pregnancies. [1, 2] This injury has been recognized by the American Heart Association (AHA) as a
complication of pregnancy associated to increased
cardiovascular risk in the long term,3 because scientific findings demonstrate that the permanent vascular dysfunction promoted of this disease seems
to lead to the onset of cardiovascular risk factors,
including Metabolic Syndrome (MS). [4, 5]
MS is a complex disorder characterized by the
concomitant presence of individual components
such as abdominal obesity, hyperglycemia, elevated
blood pressure, hypertriglyceridemia, low concentration of High Density Lipoproteins (HDL-C). [6]
Studies conducted in many countries, have identified a high prevalence of MS in adults more than
25%. [7, 8]. These findings demonstrate upward
progression of this syndrome in both developed and
in developing countries. [9] Concerning for women
who had PE, the authors reported a high prevalence
of MS, around 39%, and high frequency, three to
five times higher in this group when compared to
women who had habitual risk pregnancy. [10]
It is considered relevant association of MS to 2.5fold increase in cardiovascular mortality. However,
systematic review shows that few researches have
investigated the SM a risk factor for late cardiovascular disease among women who presented PE. [11]
In Brazil, there is no representative scientific evidence of the prevalence of this syndrome and little is
known about the characteristics of this condition
in specialized units of the Sistema Único de Saúde
(SUS). [12]
This fact suggests that there is a lack of screening of these women to a previous history of PE.
In that direction, this research has relevance from
the epidemiological point of view. Because seeks
to provide recognition of MS and the actual car-
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diovascular risk condition into two groups: women
after five years of PE history and those with normal
risk of pregnancy. Therefore it is possible to favor
the implementation of preventive and therapeutic
interventions that can minimise the morbidity and
mortality in both groups mentioned in relation to
cardiovascular risk.
In this context, the following question arises:
What is the prevalence of metabolic syndrome and
its individual components (abdominal obesity, hyperglycemia, increased blood pressure, hypertriglyceridemia, low HDL - C) in women who had PE and
normal pregnancy evaluated five years after birth?
Thus, this study aims to identify the prevalence of
metabolic syndrome and its individual components
in women who had preeclampsia and normal pregnancy, evaluated five years after delivery.

Method
Analytical-descriptive transversal study conducted
at the Maternidade Escola Januário Cicco, exclusive
SUS referral center for high-risk pregnant women,
located in the city of Natal/RN, Brazil.
The study population consisted of 573 women
who had PE history and usual risk of pregnancy who
had their deliveries five years ago, at maternity where this research was conducted, and had been registered in the database of women's health research
group of Obstetrics and Gynecology Department of
the Universidade Federal do Rio Grande do Norte.
Considering that the reports in the literature are
included in a time span of 10 years for the emergence of CVD in women who had previous PE [13], it is
justified the choice of five-year time interval in the
current research, in order to evidence the existence
of cardiovascular risk factors earlier in this population. In order to implement preventive measures
that may to minimize the morbidity and mortality
from CVD.
In order to calculate the sample size, it was used
as reference a prevalence of 20% of the metabolic
This article is available at: www.intarchmed.com and www.medbrary.com
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syndrome in the general population of Natal/ RN,
Brazil [14], a statistical power of 80% and alpha value of 0.05. The calculated sample was 80 women,
however, to correct possible losses, it was opted for
an initial number of 161 women selected through
simple random probability sampling method.
Regarding the inclusion criteria were considered:
women who had clinical and laboratory diagnosis
of PE with no cognitive disorders, living in Natal/RN,
Brazil. The following exclusion criteria were defined:
inadequate information regarding the PE diagnosis in the medical record of the patient, pregnancy
complicated by PE before the established period of
five years, chronic and gestational diabetes before
PE, current pregnancy, the use of corticosteroids or
drugs that interfere in metabolism of glucose, except for the oral hypoglycemic agents.
Failed to participate in the study 16 women: eight
were due to lack of diagnostic confirmation of PE,
five for presenting chronic hypertension and three
for having gestational diabetes. The final sample
consisted of 145 women eligible for the study and
classified into two groups: normal (n = 75) and PE
(n = 70).
Data were collected from March to December
2011 in three stages by the main. Initially a questionnaire was applied concerning clinical variables
(personal history of chronic disease, family history
of cardiovascular risk factors, current health status
and use of medications), and obstetric history (time
since birth, number of pregnancies and complications during puerperal period).
After completing the questionnaire, blood pressure (BP) was measured by the indirect method,
by using the portable digital tensiometer OMRON
HEM 705 CP, tested and validated with appropriate
braces to measure the circumference of the arm of
participants, at a range from 0 to 300 mmHg and
accuracy of ± 3 mm Hg. All the technical requirements for adequacy of obtaining the BP followed
the specifications of the VI Brazilian Guidelines on
Hypertension arterial. [15]
© Under License of Creative Commons Attribution 3.0 License
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Anthropometric data were measured and calculated as recommended by the World Health Organization. [16] For the measurement of weight and
height, digital anthropometric scale was used, type
platform (Filizola, Brazil, with capacity for 150 kg
and resolution of 0.1kg) calibrated before starting
the collection.
Waist circumference was measured at the smallest circumference between the lower costal margin
and the iliac crest, had used a flexible and inelastic
tape with 0.1 cm range and a maximum length of
150 cm. Every woman was evaluated standing, facing the appraiser with her legs together; her arms
crossed over her chest, and at the time of measurement, it was asked to participant to keep abdominal
muscles relaxed.
The body mass index (BMI) was calculated from
weight and height being obtained by the following
formula: weight (kg) divided by squared height (m)
(BMI = weight [kg]/height2 [m2]). Women were
classified by BMI, using the cutoff points recommended by the World Health Organization16 that
considers low weight BMI <18,4 kg.m2, appropriate weight for BMI varied from 18.5 and 24.9
kg.m2, overweight BMI of 25.0 to 29,9 kg.m2, and
obesity for the values as from 30.0 kg.m2.
The third phase consisted of collecting 10 ml of
blood after 12 hours of fasting for laboratory analysis and determination of HDL-C, triglycerides and
fasting glycemia. The samples were sent for laboratory analysis, processed and analyzed on the same
day of collection by use of the instrument COBAS
6000 - ROCHE.
Fasting glucose and triglycerides were obtained
by applying the enzymatic method and HDL-C obtained using the enzymatic methods after precipitation.
According to the criteria established by International Diabetes Federation [17], was held the diagnosis
of MS in women who had essentially altered waist
circumference (≥80cm) plus two of the following
components: triglycerides (≥150mg/dl), HDL-C
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Results

(<50m/dl), fasting glucose≥100mg/dl), systolic blood
pressure ≥ 130 mmHg or diastolic blood pressure
≥ 85 mmHg, or were carrying out treatment for
these situations.
The project was approved by Comitê de Ética da
Universidade Federal do Rio Grande do Norte under
number CEP-UFRN 08/01, and all participants received information on the importance of research, leaving them free to volunteer or not, according to the
informed agreement consent and, in accordance to
Resolution 196/96 of the National Health Council,
revoked by Resolution 466/12.18
Statistical analysis was performed using Pearson’s
Chi Square test, considered the 5% level of significance by the software Statistical Package for the
Social Sciences - SPSS, version 18.0.

In the present study 145 women were enrolled, 70
of these who had historical diagnosis of PE and
75 of normal risk of pregnancy. Table 1 shows the
prevalence of metabolic syndrome and its individual
components in women who had previous history of
PE and normal risk of pregnancy. According to the
criteria of the International Diabetes Federation [17]
SM appeared as a risk factor.
Regarding to the components of MS evaluated,
all had higher prevalence in women who had PE
history compared to normal. However stands out as
a risk factor three components in the group of women who had PE having the following significance:
elevated blood glucose (p = 0.030), low HDL-C (p
= 0.049) and systolic and diastolic blood pressure
changed.
Figure 1 shows the distribution of the individual
components of the metabolic syndrome in two

Table 1. M
 etabolic Syndrome prevalence and individual components in women who had a history of preeclampsia (n = 70) and normal risk of pregnancy (n = 75), according to the International Diabetes
Federation. Natal, Brazil, 2013.
Normal risk pregnancy

Variables
Waist circumference ≥ 80 cm
Fasting glucose ≥100mg/dL
HDL – C < 50 mg/dl
Triglycerides ≥150mg/dL
Systolic blood pressure ≥130mmHg
Diastolic blood pressure ≥85mmHg
Metabolic Syndrome

Preeclampsia

n

%

n

%

No

31

41.3

20

28.6

Yes

44

58.7

50

71.4

No

72

96.0

60

85.7

Yes

3

4.0

10

14.3

No

18

24.0

8

11.4

Yes

57

76.0

62

88.6

No

62

82.7

51

72.9

Yes

13

17.3

19

27.1

No

72

96.0

48

68.6

Yes

3

4.0

22

31.4

No

73

97.3

51

72.9

Yes

2

2.7

19

27.1

No

58

77.3

44

62.9

Yes

17

22.7

26

37.1

p-value
0.108
0.030
0.049
0.155
< 0.001
< 0.001
0.042

Font: Research data
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Figure 1: F requency of the number of metabolic
syndrome components in the group of
women who had a history of normal
risk of pregnancy (75) and preeclampsia
(70), according to International Diabetes
Federation. Natal, Brazil, 2013.

Font: research data

groups of women considering zero to five for both
components. So it is emphasized than most of women who had PE history present greater number of
individual components compared to the usual risk in
pregnant women: 11.4% of these women had three
components, 10% five components, and 8.6% four
components.
Among women who had a history of normal risk
of pregnancy, also indicates Figure 1, that only 4%
had three components, only 2.7% had four components and none had five components. Absence of
individual components prevailed in group of women
with a history of normal risk of pregnancy (90.7%)
compared to PE group (62.9%).

Discussion
Among women studied, those who had PE history
are exposed to increased cardiovascular risk in the
long term, compared to those of normal risk of
pregnancy because it reveals statistical significance
for MS. Another study shows that MS increases at
twice the risk cardiovascular. [11] Thus, another researcher found among women who had previous
© Under License of Creative Commons Attribution 3.0 License
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PE: three to four times higher risk of developing
hypertension and two times more than developing
ischemic heart disease, accident stroke and peripheral artery disease, compared to women who had
pregnancy complications. [3]
This paper presents prevalence of MS in 37.1%
in the group of women who had PE historical and
22.7% in the group who had a history of normal
risk of pregnancy, as diagnostic criteria established
by the International Diabetes Federation. [17] This
result is similar to the study conducted on Chinese
women who had PE corresponding history to 39%.
[10]
Metabolic Syndrome is on an upward progression around the world, especially in women who
PE history, which characterizes it as a public health
problem because studies have indicated an increased risk of MS in adulthood. [20, 21]
Is interesting that, among the individual components of MS, there were statistical significance
in systolic blood pressure ≥ 130mmHg and diastolic ≥ 85mmHg, HDL-C <50 mg/dl, and fasting glucose ≥100mg/dl. Data corroborated by another
researcher who found the same combining individual components in women who had previous
PE. [19]
Among women in this study there was a predominance of systolic blood pressure ≥ 130 mmHg
and diastolic blood pressure ≥85mmHg in the group
who had PE history in comparison to usual risk pregnancy group. This is worrisome, since hypertension
is considered major cardiovascular risk factor by associating often on metabolic disorders and target
organ damage. [22] Thus, individuals presenting this
blood pressure range already have cardiovascular
and kidney disease established. [15] Hypertension is
considered major cardiovascular risk factor by associating often to metabolic changes and target organ
damages. [22]
A low level of HDL-C was the second most prevalent component of MS among women who had
previous PE, converging with results from another
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study that found similar values. [20] It is also noteworthy that such component provides protective properties in prevention of CVD. In this sense,
its reduction is associated to the onset of ischemic
heart disease independently of other cardiovascular
risk factors. [22]
As concerns glycemia ≥ 100 mg/dL, the third
most prevalent SM component in women who had
PE history, compared to usual risk pregnancy, it deserves attention as a risk factor because of their
association as a marker of diabetes mellitus and
cardiovascular risk. Similar data were also found in
other investigations. [19, 20]
In that perspective, Figure 1 confirms that women who had previous PE showed a higher number
of individual components of MS in compared to
normally risk pregnancy. For certain experts, sum of
individual components of MS is related to a higher
incidence of coronary artery disease. [15]
It is considered that early identification of individual components of MS alone is clinically important
because it will favor implementation and realization
of advice regarding changes in lifestyle to prevent
the onset of MS, as well as its associated complications. [23] In addition, study points out that dietary
interventions and healthy lifestyle has potential to
reduce risk of preclampsia. [24]

Conclusion
Women who had PE history, five years ago, present potential cardiovascular risk factor in the long
term because it was found that systolic and diastolic
blood pressure, low levels of HDL-C and fasting hyperglycemia are risk factors for MS and its individual
components.
So it is essential screening of women who had
PE in order a control these risks and preventing cardiovascular diseases. Through medical consultation
and nursing care, and health education activities it
is possible to sensitize target group of this research
regarding healthy lifestyle.
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It is considered that the cross-sectional design of
this study makes it impossible to establish a causal
relationship from results, by simultaneously collect
data about exposures and outcome. Therefore, it is
suggested other states must investigate causality.
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