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Prevalence of dyslipidemia among climacteric

women

Abstract

Background: The climacteric phase implies metabolic and hormonal changes that might
lead to adverse effects, such as dyslipidemia and cardiovascular risks.

Objective: Determine factors associated with the prevalence of dyslipidemia among
climacteric women treated in a reference clinic in southern Brazil.

Method: Cross-sectional study with 550 women aged 40-65 years treated in a clinic
specialized in climacteric therapies and gynecologic surgeries. A precoded and pretested
standardized survey with questions about socioeconomic, demographic, behavioral and
reproductive features was applied. Laboratory tests needed to define lipid profiles were
the analysis of HDL cholesterol, total cholesterol, and triglycerides. Multivariate analysis
(p<0.05) was used in the evaluation of data.

Results: 550 climacteric women were evaluated. Elevated prevalence of dyslipidemia
(83.8%) was found. The group presenting the largest number of dyslipidemic women
was the group aged 5665 years (92.5%). There was no significant association between
the occurrence of dyslipidemia and menopausal state. Multivariate analysis revealed that
dyslipidemias were 11% more prevalent in women aged 56-65 years (RP 1.11; CI,, 1.01 to
1.21 p=0.03) and 16% more frequent among women with three or more gestational periods
(p=0.04). The prevalence of dyslipidemia was also higher among obese women than among
the eutrophic ones, however, the significance level remained in a boundary zone (PR 1.12;
CI,,, 1.00 to 1.26 p=0.06).

95%

Conclusion: A higher prevalence of dyslipidemia was found among women with multiple
pregnancies, something that may be linked to hormonal and metabolic issues, as well
as dietary issues during pregnancy. The menopausal state was not associated with the
occurrence of dyslipidemia in this study. Possibly, the aging process and its metabolic
changes —more than the menopausal state itself— is the main factor associated with
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Introduction

Climacteric is a transition phase in women’s life, changing from
a reproductive period into a non-reproductive one. It happens with
endocrinal changes due to an ovarian follicular depletion, leading to
a definitive hypoestrogenism with menstrual cycle disorders until its
cessation (menopause).! It begins around the age of 35 and 40 years,
stretching out until 65 years.? Among the climacteric hypoestrogenism
consequences, literature has underlined its association with an increase
in low-density lipoproteins (LDL) and high-density lipoproteins
(HDL), favoring atherogenesis and increasing cardiovascular risks.

According to the World Health Organization,® cardiovascular
disease (CVD) is the world’s leading cause of death, making up 30%
of global deaths, almost the same rate found in Brazil.! More than
80% of all cardiovascular diseases (CVD) are found in medium and
low-income countries.* Since women live 5-8 years more than men
on average, the absolute number of deaths related to cardiovascular
diseases is significantly higher among women. Besides, approximately

one in every two women will die in consequence of cardiovascular
diseases, surpassing the deaths due to all neoplasias.” Nowadays it
is clear that different dietary habits define different aspects of the
atherosclerotic process and cardiovascular risk factors —including
during the climacteric , among them the plasma lipid levels, resistance
to insulin and glucidic metabolism, blood pressure, oxidative damage,
endothelial function, and vascular inflammation. Consequently,
dietary patterns interfere in the chances of atherosclerotic events.®
Due to the above-mentioned situations, this study aims at researching
factors associated with the prevalence of dyslipidemia among
climacteric women treated in a clinic in southern Brazil.

Method

The study was performed using the database provided in the
research work entitled “Climacteric state and metabolic syndrome
with climacteric women treated in a clinic in southern Brazil”, which
was approved by the Caxias do Sul University Ethics Committee
under document no. 124/08. It is a cross-sectional study, whose
data collection was performed at the Caxias do Sul University’s
Multidisciplinary Clinic and Climacteric Care, a reference of the
Brazilian Public Health Care System in the municipality of Caxias
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do Sul, in the state of Rio Grande do Sul. Data collection was
performed between January 2010 and April 2011.7 The sample size
was calculated to associate climacteric state and metabolic syndrome.
A sample of 687 women aged 40-65 years would allow a 1.6 odds
ratio, with a 95% confidence level, an 80% statistical power, keeping
a non-exposed: exposed ratio of 2:1, where non-exposed were
pre-climacteric women, and exposed ones were those in the post-
climacteric period.”

All interviews were performed at the previously mentioned clinic
before the medical appointment and were conducted by trained
interviewers. A precoded and pretested standardized survey, with
specific socioeconomic, demographic and preceding behavioral and
reproductive features were applied. The demographic features were
age (in years), skin color (white and non-white) and marital status
(married/common-law marriage and not married). Socioeconomic
features were education (in full years) and family income (in number
of minimum salaries — according to values at the time of research).
In the analysis of behavioral features, smoking habits were classified
as a smoker, ex-smoker, and non-smoker. As for physical activities,
women were classified as sedentary (no regular physical activity)
and non-sedentary (at least one physical activity once a week for
a minimum of 30 minutes). Reproductive variables included the
age of first menstruation (menarche) and the number of previous
pregnancies. Laboratory tests needed for defining lipid profiles were
the analysis of HDL cholesterol, total cholesterol, and triglycerides.
They were collected from the participant patients’ medical protocol,
provided a time limit of four months. For those who had previous
tests, new tests were required by the physician in charge of the clinic,
with the patient’s consent. The outcome “dyslipidemia” was defined
based on the presence of at least one blood test alteration (HDL
cholesterol, total cholesterol, and triglycerides). To define climacteric
state, the participants were questioned if they still had uterus (cases
of hysterectomy were excluded) and the last 12 cycles/months were
analyzed. If menstrual cycles were regular, patients were classified
as premenopausal. If menstrual flow and periods were irregular, they
were classified as perimenopausal. Women who reported having no
menstruation (amenorrhea) for at least 12 consecutive months were
classified as postmenopausal.?

To ensure information quality control, 10% of the interviews were
repeated by phone, with a simplified questionnaire. Some defining
questions of this questionnaire, i.e., whose answer had no possibility
of change during the time the research was carried out, were made
by the research coordinators. Information encoding was also made
by research coordination. Data entry followed the double-entry
procedure, performed with program EPI-DATA 3.1. Entries were
compared and their consistency was analyzed. Bivariate analysis was
performed with program STATA 9.0 (Stata Corp., College Station,
USA).

The chi-square test was used to assess the existence of an
association between two quantitative variables. The bivariate analysis
included the outcome with the other features of the sample. The effect
of the sample’s features over dyslipidemia was calculated through
prevalence ratios and their 95% confidence intervals. Since this
outcome is quite frequent among this population, Poisson Regression
with robust variance was used for the multivariate analysis. The
model analyzed variables that presented p-value <0.20 in the bivariate
analysis. Demographic and socioeconomic variables were introduced
initially, later the reproductive and finally the behavioral ones. Only
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variables with significance up to 20% were kept in the multivariate
model. In the final analysis, a level of significance of up to 5% was
accepted.

Results

During the collection period (January 2010 to April 2011), 658
women at the Caxias do Sul University’s Multidisciplinary Clinic
and Climacteric Care were eligible to join the study, where 41 (6.2%)
of them were rejected and 67 (10%) did not complete the laboratory
tests. The following results counted 550 women. The age range with
the highest prevalence of dyslipidemia was between 56 and 65 years,
totaling 92.5% (p=0.04). An inverse association between education
and dyslipidemia was found. Women with more years of education
had a smaller percentage of dyslipidemia compared to the ones
with lesser years of education, but it had no statistical significance
(Table 1). When reproductive variables were analyzed, a statistically
significant increase (p=0.01) in the prevalence of dyslipidemia in
women with three or more pregnancies (86.3%) compared to women
that were never pregnant or with a single pregnancy (73.6%) was
noticed. A high prevalence of dyslipidemia was observed in women
with premature menarche, corresponding to 87.8% (11 years old or
less). As for the menopausal state, it was observed that women in
the postmenopausal period have a higher prevalence of dyslipidemia
(88.1%) compared to premenopausal and perimenopausal periods,
where this percentage was lower, 83.3% and 81.1% respectively.
However, these results were not statistically significant. Women
classified as obese according to the body mass index (BMI) presented
a higher percentage of dyslipidemia. Among the obese, 86.7% were
dyslipidemic, while among the eutrophic population the percentage
was reduced to 75.5% (p=0.02). There was a high prevalence of
women with abdominal obesity (66.4%). 86.1% among these were
dyslipidemic, while 79.3% of women without abdominal obesity were
dyslipidemic (p=0.04).

Although it was not statistically significant, it was observed that
women with arterial hypertension were more prone to dyslipidemia
that women with normal blood pressure. In Table 2, variables like
age, number of pregnancies and nutritional status were associated
with the prevalence of dyslipidemia in the multivariate model after
the adjustment for marital status, education, menopausal state, and
abdominal obesity. Multivariate analysis has found that older, obese
women, with a higher number of pregnancies, had a higher prevalence
of dyslipidemia, which is 11% higher among women aged 56-65 years
when compared to women aged 40-45 years (ICy,, 1.01 to 1.21).
An increase of 1.16 times on the prevalence of dyslipidemia was
found among women with three or more pregnancies concerning to
those without pregnancy or with one. As for the nutritional status,
the prevalence of dyslipidemia was found to be higher among obese

women than among eutrophic ones (RP 1.12; IC,, 1.00 to 1.26).

Discussion

The harmful changes in lipids, which are risk factors for CVD, are
sharper after the menopause, with possible increase in the triglyceride
levels (TG>150 mg/dL), elevations in LDL-C levels (>100 mg/
dL), and reduction in HDL-C (<40 mg/dL) levels — well-known
atherogenic conditions.® An elevation of 1% in LDL-C levels increases
CVD risk by 2%, and a decrease of 1% in HDL-C levels increases
this risk between 2% and 4.7%". Six months after menopause, total
cholesterol (CT), LDL-C, and TG levels increase between 5% and
10%, and two years later HDL-C decreases approximately 6%.°
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Table | Sample description and prevalence of dyslipidemia in relation to sociodemographic, reproductive and behavioral variables among climacteric women in
a clinic in the city of Caxias do Sul (RS), Brazil (n=550)

Variables n (%) Dyslipidemia P PR, . Cl %) p
Age (years) 0.04* 0.02
40—45 118(21.5) 83.1% |

46—50 115(28.2) 80.0% 0.96 0.86-1.08

51—55 143(26.0) 80.4% 0.97 0.86-1.09

56—65 134(24.4) 92.5% I.11 1.01-1.22

Color of skin 0.99 0.99
White 394(71.6) 83.8% |

Non-white 155(28.2) 83.8% 0.99 0.92-1.09

Marital status 0.14* 0.16
Not married 190(34.5) 80.6% |

Married 360(65.5) 85.5% 1.06 0.98-1.15

Education (years) 0.18* 0.19
0—4 years 154(28.1) 86.4% |

5—6 years 149(27.1) 84.5% 0.98 0.89-1.07

7—39 years 128(23.3) 82.8% 0.96 0.87-1.06

10 years or more 118(21.5) 80.5% 0.93 0.84-1.04
g:lr:i:);s‘l;come (No. of Minimum 031 093
0—2 152(27.6) 81.7% |

2,01—3,00 114(20.7) 89.5% I.10 0.99-1.21

3,01—5,00 151(27.5) 82.0% 1.01 0.90-1.12

5.0l or more 131(23.8) 83.2% 1.02 0.91-1.13

Smoking habits 0.47 0.30
Non smoker 290(52.7) 82.0% |

Ex-smoker 158(28.7) 86.1% 1.05 0.97-1.14

Smoker 102(18.5) 85.4% 1.04 0.95-1.15

Menarche 0.38 0.40
14 or more 190(34.5) 83.6% |

12—13 years 246(44.6) 82.1% 0.98 0.90-1.07

I'l years or less 115(20.9) 87.8% 1.05 0.96-1.15
Pregnancies 0.01* 0.02
0—I pregnancy 72(13.1) 73.6% |

2 pregnancies 129(23.4) 82.8% I.13 0.96-1.32

3 or more pregnancies 350(63.5) 86.3% 1,17 1.01-1.35
Menopausal status 0.15% 0,14
Premenopause 96(17.5) 83.3% |

Perimenopause 249(45.3) 81.1% 0.97 0.87-1.08
Postmenopause 201(36.5) 88.1% 1.06 0.95-1.17

High BP 0.44 0.47
Not 84(15.3) 81.0% |

Yes 466(84.7) 84.3% 1.04 0.93-1.16

Nutritional Status 0.02%* 0.03
Eutrophic 107(19.5) 75.5% |

Overweight 189(34.4) 84.7% .12 0.99-1.27

Obesity 254(46.2) 86.7% I.15 1.02-1.29

Abdominal Obesity 0.04 0.06
Not 185(33.6) 79.3% |

Yes 365(66.4) 86.1% 1.08 1.0-1.18
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Table 2 Reasons for prevalence of dyslipidemia adjusted in relation to
sociodemographic, reproductive and behavioral variables among climacteric
women in a clinic in the city of Caxias do Sul (RS), Brazil. (hn=550)

Variables :?ljus ted ClI (95%) p
Age (years) 0.03
40—45 |

46—50 0.96 0.86-1.07

51—55 0.96 0.96-1.07

56—65 I.11 1.01-1.21

Pregnancy 0.04
0—1 pregnancy |

2 pregnancies .12 0.96-1.31

3 or more pregnancies .16 1.00-1.31

Nutritional Status 0.06
Eutrophic |

Overweight .11 0.98-1.25

Obesity .12 1.00-1.26

There is a tendency for high dyslipidemia rates among individuals
with lower levels of education. Women with up to 4 years of education
presented a high percentage of dyslipidemia. According to Wamala et
al.,” women with a lower educational level had an increased risk for
factors associated with cardiovascular diseases and type 2 diabetes.
The same result was observed by Oliveira et al.,* where the majority
of dyslipidemic women (51.1% of the sample) had fewer years of
education. It may be suggested that the lack of education is associated
with a higher prevalence of dyslipidemia due to a lesser knowledge
of appropriate food intake and healthy habits. This study found that
women with three or more pregnancies presented a higher prevalence
of dyslipidemia. This result is consistent with a cohort study performed
in China with 7,352 women aged 50-93 years. BMI, waist/hip ratio,
triglyceride and glucose levels were positively associated with the
number of children.!” Pregnancy is seen as a factor associated with
weight increase for women, possibly due to excessive weight gain
during pregnancy, which is related to an increased cardiovascular risk.
It is estimated that postpartum weight retention is between 0.5 kg and
3.8 kg at each pregnancy."!

It was observed that women whose menarche age is equal or
inferior to 11 years presented a tendency to higher dyslipidemia
levels. Mendonza et al.,'? studied 1,980 women during postmenopause
and found an increased risk for higher hypercholesterolemia levels,
overweight, and obesity among those whose menarche happened
when they were 11 years old or less. Such results are consistent
with the study performed with 9,097 Chinese women, which also
observed that early menarche was associated with an abdominal fat
increase, higher triglyceride and total cholesterol levels, as well as
with a decrease of HDL cholesterol in adult women."”® This study
observed that 88.1% of the women classified in postmenopause
presented dyslipidemia, although it was not statistically significant.
Piazza, De Lorenzi e Saciloto.,'* also observed a higher percentage of
dyslipidemia among postmenopausal women, and the average of their
total cholesterol levels was 237mg/dL, whereas among premenopausal
women the average came down to 216mg/dL. Besides the tendency
to gain weight, postmenopausal women are also prone to changes in
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their lipid metabolism, due to estrogenic deprivation, which elevates
the total cholesterol, lipoproteins and triglycerides levels, leading
to a lipid profile that is highly favorable to atherogenesis in this
population, particularly when associated with diabetes mellitus and
hypertension Pasquali et al.’’ Literature has outlined climacteric,
particularly the postmenopause period, as the most risky period in
terms of cardiovascular diseases. Therefore, it is extremely important
to know the age in which menopause comes to different populations.'

Regarding nutritional status, in the present study, obese women
presented a higher prevalence of dyslipidemia. According to Oliveira
et al.,’ it was observed that BMI and the waist circumference were
significantly associated with dyslipidemia during climacteric. Among
women with dyslipidemia, there was a significantly more elevated
proportion of weight excess (42.2% overweight and 31.1% obesity)
and abdominal obesity than among women with no dyslipidemia. In
another study with women aged 45-54 years, which included women
in premenopause, in the menopause transition and postmenopause
periods, it was observed that changes in the concentration of
triglycerides and LDL cholesterol are associated with age and to BMI,
while changes in HDL cholesterol are associated only with BML."

In the present study, it was observed that 66.4% of women
presented abdominal obesity and among these women 86.1% were
dyslipidemic. In a study performed in Scotland with postmenopausal
women who did not make use of hormone replacement, a positive
correlation between waist circumference and serum concentrations of
insulin & triglycerides was verified, as well as negative correlations
among this anthropometric variable and HDL cholesterol, even among
eutrophic women, according to BML'® Another study, performed in
a climacteric clinic with 518 women aged 45-65 years, verified a
significant association between waist circumferences above 80cm and
dyslipidemia.!*?

Finally, it was observed that climacteric is strongly linked to
several hormonal changes, including the increase of dyslipidemia
prevalence, which can be strengthened with increased age, obesity,
and increased number of pregnancies. We emphasize the importance
of conducting longitudinal studies with women from the beginning of
reproductive life for further clarification on the relationship between
hormonal aspects and dyslipidemia. Studies that consider women’s
sociodemographic and lifestyle characteristics may provide insights
for a better understanding of this relationship and contribute to the
proposition of preventive measures as a guide public health policies.
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