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Abstract

Objective: To identify sociodemographic and reproductive risk factors associated with MetS in
women in their fourth decade of life.

Methods: Cohort study conducted on women born from June 1978 to May 1979 in Ribeirdo Preto,
Brazil. Sociodemographic, clinical, and obstetric data were collected by interview and clinical
evaluation. Univariable and multivariable binomial logistic regression models were constructed to
identify the risk factors of metabolic syndrome and the adjusted relative risk (RR) was calculated.

Results: The cohort included 916 women, and 286 (31.2%) of them have metabolic syndrome. MetS
was associated with lack of paid work (RR 1.49; 95% Cl 1.14-1.95), marital status of without a partner
(RR1.33; 95% CI 1.03-1.72), low educational level (less than 8 years of schooling [RR 1.72; 95% CI 1.23-
2.41], 8 to 12 years of schooling [RR 1.37; 95% Cl 1.06-1.76], when compared with more than 12 years of
schooling), and teenage pregnancy (RR 2.00; 95% Cl 1.45-2.77). There was no association between
MetS, and the other covariates studied.

Conclusion: Metabolic syndromein a population of women in the fourth decade of life was associated
with lack of employment, lack of a partner, low educational level, and teenage pregnancy.
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Introduction

Metabolic syndrome (MetS) is a complex of interrelated risk
factors for cardiovascular disease (CVD). These factors in-
clude obesity (especially central obesity), dysglycemia, ar-
terial hypertension, and dyslipidemia (elevated triglyceride
levels and low high-density lipoprotein cholesterol levels).™

The first diagnostic criterion for MetS was proposed by
the World Health Organization (WHO), in 1999.3 In the same
year, the European Group for the Study of Insulin Resistance
(EGIR) proposed a new definition.®® In 2001, in the United
States, the National Cholesterol Education Program Adult
Treatment Panel IIl (NCEP-ATP III) proposed a new defini-
tion in which the diagnosis of MetS includes the co-occur-
rence of at least three of the five components mentioned.®
In 2005, the American Heart Association and the National
Heart Lung and Blood Institute (AHA /NHLBI) changed
only the fasting blood glucose cutoff from 110 to 100 mg/
dl in a review of these criteria after the American Diabetes
Association (ADA] suggested adjustments.®® As recently as
2005, the International Diabetes Federation (IDF) proposed
standardization of the existing diagnostic criteria to take
into account the presence of mandatory central obesity,
measured by waist circumference, along with the presence
of two other risk factors.®®

In 2015, the Brazilian Society of Cardiology proposed
NCEP-ATP Il criteria suitable for the diagnosis of MetS.")

In general, all MetS diagnostic criteria consider the
presence of dyslipidemia (elevated triglyceride levels and
low high-density lipoprotein cholesterol levels), arterial hy-
pertension, obesity, and hyperglycemia. Mandatory criteria
for analysis, as well as different reference values for arterial
hypertension and other biochemical measurements, have
been proposed, with no consensus on which combination
of risk factors should be considered in the final diagnostic
criterion for MetS.®

The incidence of metabolic syndrome often parallels
the incidence of obesity and incidence of type 2 diabetes
mellitus (T2DM). There is no global data on metabolic syn-
drome—which is harder to measure, but since MetS is about
three times more common than diabetes, the global preva-
lence can be estimated to be about one quarter of the world
population.® In Brazil, the prevalence of MetS in the adult
population was found to be 29.6%,"® reaching more than
40% in age groups over 60 years old.(™

Because MetS is associated with excess body fat, it has
riskfactors similar to overweightand obesity and theirclinical
and metabolic consequences. The following conditions have
been described as risk factors for the development of MetS:
positive family history, smoking, increasing age, obesity, low
socioeconomic status, menopause, sedentary lifestyle, high
sugar consumption, and excessive alcohol consumption.t2'

The prevalence of MetS in women ranges from 10.7% to
40.5%, depending on the population studied and diagnostic
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criteria, and may be associated with various women'’s dis-
eases such as polycystic ovary syndrome and gestational
diabetes.!”)

The prevalence of MetS shows a progressive increase
between the premenopausal and postmenopausal periods,
with ethnic heterogeneity, age, socioeconomic factors, life-
style, age at menarche, and number of pregnancies noted
as possible factors that may influence the increase in prev-
alence in women.'¥ These data from previous literature
suggest that obstetric history and possibly pregnancy may
influence the development of obesity and chronic diseases
associated with MetS.

Metabolic syndrome and obesity are diseases of great
concern in both women and men, as their prevalence is in-
creasing, and the risk of cardiovascular disease and mortali-
tyisrising. Since Brazilis a very large country, itis important
to focus on smaller geographic areas and individuals, since
they have different levels of development and the predictors
of prevalence of chronic diseases and MetS could play a dif-
ferent role. Epidemiological knowledge enables the devel-
opment of public policies to prevent and promote healthy
habits in a society.

Thus, the primary objective of the present study was to
identify sociodemographic and reproductive risk factors as-
sociated with metabolic syndrome in women in the fourth
decade of life, using a birth cohort analyzed since 1978/79.
The secondary objectives were to identify reproductive risk
factors for metabolic syndrome in women with previous
pregnancies and to describe the prevalence of chronic dis-
eases (obesity, diabetes mellitus, systemic arterial hyper-
tension, dyslipidemia, and metabolic syndrome) in women
in the fourth decade of life.

Methods

This was a cross-sectional observational study embedded
in a cohort study. The sample of this study consisted of
women from the 1978/79 birth cohort, conducted in the city
of Ribeirdo Preto, Sdo Paulo State, Brazil.'® This is the first
Brazilian cohort that evaluated these data.

Ribeirdo PretoisaBrazilian cityin the state of Sdo Paulo,
arich and industrialized region with a Human Development
Index (HDI]) of 0.800, and a population of 698,259 in 2022.
U8) It is one of the most developed cities in the country, with
99% of homes having running water and a sewage system.('®)

At the beginning of the cohort study in the late 1970s,
the records and charts of three public and five private ma-
ternity hospitals were evaluated, in which 98% of all deliv-
eries in the community® from June 1978 to May 1979 (n
= 6,973) were reviewed.!” In the following two years, the
city’s registry offices were visited to record the deaths in
the first year of life of the children born during this period.
(8) The first follow-up of this cohort occurred in 1987/1989,
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when the children were sought in schools;™ 2,898 children
aged 8 to 11 years were evaluated.® The second follow-up
occurred in 1996/1997, when 2,083 male participants aged
18 or 19 years were evaluated on the occasion of enlist-
ment in military service.'® Between 2002 and 2004, the
cohort was again visited and 2,103 participants aged 23
to 25 years were assessed.'™ The last follow-up of this co-
hort took place in 2016/2017, when 1,775 participants (25%
of the original sample) aged 37 to 39 years were evaluated
(Figure 1.

1978/79 birth cohort
(n=6973)

l

2016/17 follow-up

(n=1775)
—> Men (n=846)
v
Women
(n=929)
) Excluded:

« pregnant (n=2)
« without anthropometric data (n=6)
» without complete answers (n=5)

v

Included women
(n=916)

Figure 1. Flow chart of participants in the 1978/79 birth cohort in
Ribeirao Preto

The mothers interviewed, from whom data and data
on their children were collected, gave verbal consent and
were discharged by their responsible physicians.® The
last follow-up of the study was submitted to the Research
Ethics Committee of the University Hospital, Ribeirdo Preto
Medical School, University of So Paulo and was approved
under number 1.282.710.

Women who had participated in the last follow-up
(2016/17) were included in the present study (n=929).
Participants were invited to come to the research center on
a specific day and time. Eligible participants were informed
of the aims of the study and asked to sign the free informed
consent form. Data collection did not begin until partici-
pants signed the form.

Women who were pregnant at the time of the study
(n=2), women who did not undergo anthropometric data
collection (n=6), and women who did not answer the ob-
stetric history questionnaire (n=5) were excluded. Pregnant
women were excluded because anthropometric data may
not reflect a diagnosis of obesity and metabolic syndrome,
depending on gestational age.

Questionnaires containing demographic,
clinical, and reproductive data were used in the surveys
(2016/17).

social,
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The following sociodemographic variables were col-
lected: race/ethnicity (white and others), paid work (to be
engaged in a paid activity at the time of application of the
guestionnaire), socioeconomic class, stable marital status
(to live with a partner [married, cohabiting or stable rela-
tionship] or not [single, widowed]), educational level (years
of schooling: < 8 years, 9 - 11 years, > 12 years), smoking (it
was considered present if the patient answered that she
had the habit of smoking, regardless of the number of cig-
arettes), alcohol misuse (alcohol abuse was considered to
be the consumption of more than 3 doses in a day or more
than 7 doses in a week, each dose being the equivalent of 10
g of alcohol),®9 and illicit drug use (the habit of using any il-
licit drug [cocaine, marijuana, opiates, volatile solvents and
hallucinogens] was marked as present, regardless of the fre-
quency of use).

Socioeconomic status was defined according to the
Associagédo Brasileira de Empresas de Pesquisa (ABEP)
@) categories. The estimated monthly household income
for each ABEP category was: A (>20x minimum wage), B
(10-20x minimum wage), C (4-10x minimum wage), D
(2-4x minimum wage), and E (<2x minimum wage).®" The
minimum wage in Brazil at completion of this study was
US$267.81 per month.

The clinical variables used in this study were those
related to the diagnosis of metabolic syndrome: diabetes
mellitus, dyslipidemia, obesity, and arterial hypertension.
The presence of these comorbidities was considered posi-
tive if the woman was already aware of this diagnosis, if she
was taking medication for these diseases, or if the diagnosis
was made during the examination by physical examination
or laboratory tests.

Variables related to sexual and reproductive health in-
cluded previous pregnancies, number of previous pregnan-
cies (0, 1, and > 2), age at first pregnancy (< 20 years, 20 to
29 years, > 30 years), previous abortion, parity (0, 1,and > 2),
previous cesarean section, and breastfeeding (breastfeed-
ing more than half of children or less).

Participants underwent body composition assess-
ment, anthropometry, blood sampling, and blood pressure
measurement. Trained health personnel collected the data.
Information on chronic diseases was collected by interview.
An existing medical condition was present if the participant
was diagnosed with systemic arterial hypertension, diabetes
mellitus, dyslipidemia, or was receiving treatment.

Body height was measured with a stadiometer at-
tached to a smooth wall, scaled in centimeters, with the
patient standing upright and barefoot, arms extended along
the body, head in the Frankfurt plane (imaginary line from
the external auditory canal to the inferior orbit) and eyes fo-
cused on a point at eye level, legs parallel, and heels, calves,
buttocks, scapulae, and occiput ( back of the head) pressed
against the stadiometer or wall. Weight was measured using

Rev Bras Ginecol Obstet. 2024;46:e-rbgo8. 3
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a Welmy® digital anthropometric scale with a capacity of
200 kg and an accuracy of 100 g. The patient was positioned
in the center of the scale, barefoot, upright, arms extended
along the body, with the feet together and in such a way that
the weight was distributed symmetrically, avoiding support
more firmly on one of the legs and with the gaze fixed. on a
point on the straight line.

Based on measured weight and height measurements,
BMI was calculated according to the formula BMI = weight
(kg)/height (m?) and classified according to the World Health
Organization® as underweight (<18.5 kg/m2), normal weight
(between 18.6 and 24.9 kg/m2), overweight (between 25 and
29.9 kg/m2) and obese (=30 kg/m2). The different BMI cate-
gories were grouped for better analysis, initially BMI <24.9 kg/
m2, BMI between 25 and 29.9 kg/m2 and BMI >30 kg/m2.

Waist circumference (WC) was measured in an upright
posture with the abdomen relaxed, arms outstretched, legs
parallel and slightly apart, waist uncovered, and breathing
normal. The last rib was located and marked during inha-
lation. The iliac crest is located and marked. The midpoint
between the two anatomical points was calculated and
marked where the zero point of the tape was positioned, and
the tape was passed around the waist without being tight or
loose and at the same level in all parts of the waist. The pa-
tient was asked to inhale and then exhale completely. The
measurement was recorded at the end of the breath.

Laboratory samples were collected during the women's
visit to the research center. Blood glucose and lipid profile
(triglycerides, total cholesterol, high-density lipoprotein
(HDL) cholesterol) were measured with an automated bio-
chemist (Weiner, Rosario, Argentina).

The National Cholesterol Education Program Adult
Treatment Panel criteria Il (NCEP-ATP II1), revised by the
American Heart Association and the National Heart, Lung,
and Blood Institute (AHA /NHLBI),® were used to diagnose
the metabolic syndrome. The choice of this criterion was
based on the one most used in Brazil and recommended by
the Brazilian Society of Cardiology.

Thus, a metabolic syndrome is present when three of
the five criteria below are met:

e Central obesity - waist circumference of more than 88
cm (personally measured during the collection of an-
thropometric measurements);

e Hypertension - systolic blood pressure >130 and/or dia-
stolic blood pressure > 856 mmHg (measured in person
at the time of anthropometric data collection) or use of
antihypertensive medication or previous diagnosis of
arterial hypertension;

e Altered blood glucose (blood glucose >110 mg/dl) or
diagnosis of diabetes or taking medication to treat di-
abetes mellitus;

e Triglycerides >150 mg/dl or previous diagnosis of dys-
lipidemia or use of hypolipidemic agents;
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e HDL cholesterol < 50 mg/dl or previous diagnosis of
dyslipidemia or use of lipid-lowering agents.

For risk factor analysis, women were divided into two
groups: one with metabolic syndrome and one without met-
abolic syndrome.

To search for factors associated with metabolic syn-
drome, univariate analysis was performed using the covari-
ates described above. Binomial logistic multiple regression
was performed, and the adjusted relative risk (RR) and 95%
confidence interval (95% CI) were calculated. Univariate
analysis using the covariates described was applied to iden-
tify predictors of metabolic symdrome. All variables with P
< 0.10 in the univariate analysis were included in a multiple
logistic regression model.

After analysis of factors associated with metabolic syn-
drome in all women in the study, patients who had never been
pregnant were excluded. The aim was to analyze the reproduc-
tive and obstetric characteristics associated with metabolic
syndrome in women with a previous pregnancy. The same
statistical strategy was used for this analysis, with unadjusted
and adjusted RR obtained by binomial logistic regression. All
variables with P < 0.10 were included in the multivariate model.

Data from individual patients were entered into Excel
spreadsheets to create a database. The SAS 9.3 program
(SAS Institute Inc, Cary, NC, USA) was used for all statisti-
cal analyzes. A significance level of 5% (p < 0.05) was used.
Missing data were excluded from the analysis.

This research was conducted in accordance with the
DeclarationofHelsinkiandapprovedbythe Ethics Committee
of the Faculty of Medicine of Ribeirédo Preto, University of Sdo
Paulo 1.282.710 — CAAE 454859156.7.0000.5440. All phases of
this cohort were submitted to and approved by the Research
Ethics Committee.

Results

The study included 929 women who were used for data col-
lection. Women who were pregnant at the time of the study
(n=2), women who did not undergo anthropometric data col-
lection (n=6), and women who did not answer the obstetric
history questionnaire (n=5) were excluded. Subsequently,
916 women were evaluated.

Most of them (80.2%) were white, had a paid job (90%),
lived with a partner (67.2%), had more than 12 years of
schooling (45.9%), belonged to socioeconomic class A/B
(68%), had ever been pregnant (77.7%), were nonsmokers
(88.8%), did not drink alcohol (78.4%), and did not use illicit
drugs (96.6%) (Table 1). The prevalence of metabolic syn-
drome was 31.2%. The prevalence of clinical comorbidities
was 11.2% for diabetes mellitus, 19.5% for systemic arterial
hypertension, 18.3% for dyslipidemia, 34.7% for overweight,
and 33.7% for obesity (Table 1).



Sociodemographic and reproductive risk factors associated with metabolic syndrome in a population of Brazilian women from the city of Ribeirdo Preto: a cross-sectional study

Table 1. Sociodemographic and clinical characteristics of women in
the Ribeirdo Preto cohort 1978/79 (n=916)

Variables n(%)
Race/ethnicity White 735(80.2)
Other (black, brown, yellow) 181(19.8)
Paid work Yes 720(90.0)
No 80(10.0)
Marital status With a companion 614(67.2)
Without a companion 300(32.8)
Educational level <8 o121
(years of schooling) g9-11 382(42.0)
>12 417(45.9)
Socioeconomic class A/B 598(68.0)
c 262(29.7)
D/E 20(2.3)
Previous pregnancy Yes 72(77.7)
No 202(22.3)
BMI classification Low weight or adequate 289(31.6)
Overweight 318(34.7)
Obesity 309(33.7)
Diabetes mellitus Yes 102(11.2)
No 811(88.8)
Dyslipidemia Yes 167(18.3)
No 744(81.7)
Arterial hypertension Yes 178(19.5)
No 734(80.5)
Metabolic syndrome Yes 286(31.2)
No 630(68.8)
Smoking Yes 102(11.2)
No 812(88.8)
Alcohol misuse Yes 171(21.6)
No 620(78.4)
Illicit drug use Yes 31(3.4)
No 385(96.6)

The diagnosis of metabolic syndrome was made using
clinical variables in conjunction with anthropometric data,
blood pressure measurement, and laboratory test results
(blood glucose and lipidogram). Table 2 shows the percent-
age of women in whom these variables were altered within
the diagnostic criteria for MetS.

Table 2. Waist circumference, blood pressure measurement, and
results of laboratory tests for fasting glucose, triglycerides, and HDL
cholesterol in women of the 1978/79 cohort

Variables n(%)
Waist circumference > 88 cm 404(44.)
Blood pressure

Systolic 2130 mmHg 148(16.1)

Diastolic > 85 mmHg 174(19.0)
Fasting glucose >110 mg/dl 107(1.7)
Triglycerides >150 mg/dl 219(23.9)
HDL cholesterol <50 mg/dl 516(56.33)

Table 3 shows the binomial logistic multiple regres-
sion analysis performed to determine the predictors for
MetS. After multivariate analysis, the risk factors for meta-
bolic syndrome remained lack of paid work (RR 1.49; 95% Cl
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1.14-1.95), marital status without a partner (RR 1.33; 95% Cl
1.03-1.72), and less than 8 years of schooling (RR 1.72; 95%CI
1.23-2.41) and 8 to 12 years of schooling (RR 1.37; 95%CI 1.06-
1.76) compared with more than 12 years of schooling (edu-
cational level). The other covariates were not associated
with MetS. There was no collinearity between the variables
included in the multiple regression models.

Table 3. Sociodemographic and reproductive factors associated
with metabolic syndrome in women of the 1978/79 cohort

Metabolic Syndrome

Variables Yes No Unadjusted RR*  Adjusted RR™
(n=286) (n=630) (95%CI) (95%ClI)
n(%) n(%)
Race/ethnicity
White 224(78.3)  511(81.1)  1.00 (reference)
Other 62(21.7)  119(18.9)  1.12(0.89-1.41)
Paid work
Yes 208(85.2) 512(81.1) 1.00 (reference) 1.00 (reference)
No 36(14.8) 44(79)  155(119-2.03)  1.49(1.14-1.95)

Marital status

With a partner 206(72.3) 408(64.9) 1.00 (reference) 1.00 (reference)
Without a partner 79(277)  221(351)  1.27(1.021.58)  1.33(1.03-1.72)
Educational level
<8years 52(18.3) 58(9.3)  1.95(1.50-253) 172 (1.23-2.41)
9-11years 131(461)  251(401)  1.41(113-1.76)  1.37(1.06-1.76)
>12 years 101(36.6) 316(650.6) 1.00 (reference) 1.00 (reference)
Socioeconomic class
A/B 171(62.2)  427(70.6) 1.00 (reference) 1.00 (reference)
c 97(36.3) 165(27.3) 1.29(1.05-1.58)  1.15(0.91-1.46)
D/E 7(2.5) 13(21)  1.22(0.66-2.25) 1.01(0.42-2.42)
Previous pregnancy
Yes 227(79.6) 483(76.8) 1.12(0.88-1.43)
No 58(20.3) 146(23.2) 1.00 (reference)
Number of pregnancies
0 58(20.3) 146(23.2) 1.00 (reference) 1.00 (reference)
1 61(21.4) 187(29.7) 0.86(0.63-1.17)  0.77 (0.55-1.06)
>2 166(68.3) 296(471) 1.26(0.98-1.62) 0.90 (0.68-1.20)
Smoking
Yes 37(13) 65(10.3)  1.18(0.90-1.56)
No 248(87) 564(84.7) 1.00 (reference)
Alcohol misuse
Yes 49(20.3) 122(22.2) 0.92(0.70-119)
No 193(79.7)  427(77.8) 1.00 (reference)
Illicit drug use
Yes 12(4.2) 19(3.0) 1.25 (0.79-1.96)
No 274(95.8) 611(97)  1.00 (reference)

“Simple binomial logistic regression; **Multiple binomial logistic regression; RR - relative risk; 95% CI - 95%
confidence interval; Variables included in the multivariate model - paid work, marital status, educational level,
socioeconomic class, and number of pregnancies

After analyzing the factors that were associated with
MetS in all women in the study, patients who had never been
pregnant were excluded. After multivariate analysis, only
teenage pregnancy (before 20 years of age) continued to be
associated with MetS in women with a previous pregnancy
compared with age at first pregnancy over 30 years (RR 2.00,
95% Cl 1.45-2.77). The other covariates were not associated
with MetS. Table 4 shows the unadjusted and adjusted RR of
the covariates studied. There was no collinearity between
the variables included in the multiple regression models.

Rev Bras Ginecol Obstet. 2024;46:e-rbgo8. 5
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Table 4. Reproductive and obstetric factors associated with
metabolic syndrome in women of the 1978/79 Ribeirado Preto cohort
who had at least one pregnancy

Metabolic Syndrome

Unadjusted . "
Variables (n:Z:s) (n =N4084) RR Ad][;::ZII;R
(95%ClI)
n(%) n(%)
Age at first pregnancy
<20 years 90(411)  114(24.9) 2.00(1.44-276) 2.00(1.45-2.77)
20-29years 92(42.0) 213(46.5) 1.36(0.98-1.90) 1.37(0.98-1.91)
>30 years 37(16.9) 131(28.6) 1.00 (reference) 1.00 (reference)
Previous abortion
Yes 56(24.6) 128(26.5) 1.00 (reference)
No 172(75.4) 356(73.5) 1.07(0.83-1.37)
Parity*
0 8(3.5) 26(5.4) 1.00 (reference)
1 72(316) 205(42.3) 110(0.58-2.09)
>2 148(64.9) 253(52.3) 1.56(0.84-2.91)
Previous cesarean section
Yes 157(68.9) 323(66.7) 1,06 (0.84-1.34)
No 71(31.1) 161(33.3)  1.00 (reference)
Breastfeeding (> 50%)
Yes 200(87.7) 421(87)  1.00 (reference) 1.00 (reference)
No 28(12.3) 63(13) 0.95(0.68-1.32)  1.07(0.74-1.56)

‘Simple binomial logistic regression; **Multiple binomial logistic regression; RR - relative risk; 95% Cl - 85%
confidence interval; Variables included in the multivariate model: age at first pregnancy and breastfeeding

Discussion

The population consisted of women aged 37 to 39 years
from a cohort study conducted in the city of Ribeirdo Preto.
Participants were recruited by telephone, through advertise-
ments in the media and social networks, and by searching
a digital environment, strategies that may not have reached
some groups. Only 1,775 of 6,973 women were then available
for data collection. This sample represents 25% of the orig-
inal sample, a loss of 75% of the individuals. This loss may
result in a significant bias in the results of this study.

The prevalence of metabolic syndrome was 31.2%. The
prevalence of clinical comorbidities was 11.2% for diabetes
mellitus, 19.5% for systemic arterial hypertension, 18.3% for
dyslipidemia, 34.7% for overweight and 33.7% for obesity
metabolic syndrome.

Women were divided into two groups according to the
presence or absence of metabolic syndrome to identify fac-
tors associated with this disorder. The associated sociode-
mographic factors were low educational level (less than 8
years of schooling and 8 to 12 years of schooling compared
with more than 12 years), lack of a paid job, and lack of a part-
ner, and the only factor associated with reproductive health
was teenage pregnancy (< 20 years).

Considering that almost a third of the population of
women in this study have a diagnosis of metabolic syndrome
is a concern and reflects the need for attention to the prob-
lem. The high rates of MetS in the studied population suggest
that the sample is susceptible to other metabolic disorders
and consequently to increased cardiovascular risk.®

Comparing our incidence data with the literature is an
effort, since the articles are very heterogeneous.

6 Rev Bras Ginecol Obstet. 2024;46:e-rbgo8.

Literature data show that the occurrence of MetS coin-
cides with that of obesity and T2DM. Approximately 85% of
patients with T2DM also have MetS and are therefore at in-
creased risk for CVD.®% In 2017, about 12.2% of the US adult
population had T2DM. About a quarter of them were unaware
of the disease. Not surprisingly, the prevalence of MetS was
three times higher and accounted for about one-third of
the US adult population. Fortunately, the National Health
and Nutrition Examination Survey (NHANES) has released
recent data showing that the number of people affected is
declining: 24% of men and 22% of women.®*

Few Brazilian studies aimed to estimate the prevalence
of metabolic syndrome and identify associated factors, es-
pecially in the female population.

A Brazilian study, analysis of a representative sample
(n =59,402) (2013 National Health Survey) revealed a prev-
alence of metabolic syndrome of 7.5% in men and 10.3% in
women.®) Another study, a systematic review, showed that
the overall pooled prevalence of MetS in the Brazilian gen-
eral population was 33%, with a large heterogeneity. When
broken down by sex, the prevalence was 26% in men and
38% in women. Prevalence in the different habitats was 34%
in urban areas, 15% in rural areas, 28% in Quilombola, and
37% in the indigenous population. Across regions, preva-
lence was 37% in the South, 30% in the Southeast, 38% in
the North, 31% in the Northeast, and 39% in the Midwest. The
pooled prevalence of MetS with age was < 45 years: 43% and
> 45 years: 42%, and prevalence by year of study implemen-
tation was 31% in 2015-2019, 35% in 2010-2014, and 28% in
2005-2009.%9

A cross-sectional study selected 581 women (aged 35-
65 y) from among those enrolled in a family health program
in the city of Pindamonhangaba, Brazil. Metabolic syndrome
was identified in accordance with the definition of the
National Cholesterol Education Program Adult Treatment
Panel Ill. The prevalence of metabolic syndrome was 42.2%
(95% Cl, 38.1-46.2). The following factors were associat-
ed with metabolic syndrome: the 45- to 54-year age group
(prevalence ratio, 1.54; 95% Cl, 1.08-2.01), the 55- to 65-year
age group (prevalence ratio, 3.51; 95% Cl, 1.49-3.10), hyperuri-
cemia (prevalence ratio, 2.95; 95% Cl, 1.15-1.86), and sleep ap-
nearisk (prevalence ratio, 2.41; 95% Cl, 1.16-1.82). The authors
found an inverse association between metabolic syndrome
and having had more than 5 years of schooling (prevalence
ratio, 0.65; 95% Cl, 0.65-1.04).(2"

A study from Amazonas, Brazil aimed to estimate the
prevalence of the individualand general components of met-
abolic syndrome in adults and older adults and identify the
independent predictors of metabolic syndrome. The overall
prevalence of metabolic syndrome was 47.5%. Advanced age,
being female, having a higher body mass index, and a having
lower educational level independently increased the odds of
metabolic syndrome.?®
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The analysis of data from this study had some limita-
tions. The prevalence determined in the present study may
have been influenced by some limitations of this cohort
follow-up study, including the recruitment process, the
number of women from the original cohort who participat-
ed in data collection, and the fact that the data were from
a single city.

This percentage of women who were not followed up
may have introduced some bias into the study by poten-
tially determining a more common profile in the study. For
example, women with more comorbidities might be more
interested in health studies than women without chronic
conditions, which would increase the prevalence of obesity
in the sample.

The characteristics of the women who participated in
the 2016/17 assessment made the population more homo-
geneous. Most of these women were white, had more than
eight years of schooling, lived with a partner, held paid jobs,
and belonged to a higher socioeconomic class; these con-
ditions may also have introduced some bias into the study.
The fact that the study captured a rather homogeneous and
biased population, perhaps because of the greater demand
for participation in the study by women with chronic con-
ditions, the main outcome of the study, may have hindered
statistical analysis. For example, this difficulty may have
limited the association of obesity and prior pregnancy. In
addition, whether the data were from a single Brazilian city
may limit the generalizability of the present results.

In the case of women with higher levels of education,
possible explanations include greater social pressure
and better access to weight control and weight loss pro-
grams, whether or not they are healthy.#%%0 On the other
hand, women with low levels of education may have diffi-
culty making better food choices and have limited access
to weight loss programs. Among teenage mothers, there
are both sociodemographic and physiologic risk factors
for obesity and metabolic symdrome. Sociodemographic
risk factors include black race/ethnicity, poverty, and low
educational attainment.®"32 Physiological risk factors are
higher gestational weight gain and greater postpartum
weight retention than that observed in adults.®®

In contrast to expectations, this study did not find an
association between other reproductive factors and meta-
bolic syndrome. Pregnancy and postpartum are critical pe-
riods for the development of overweight and obesity; how-
ever, although the relationship between maternal preg-
nancy weight and the risk of becoming obese has been the
focus of studies in recent years,3+3the level of evidence is
still dubious. Studies like the present one rely on the phys-
iology of gestational weight gain in part at the expense of
body fat accumulation during pregnancy in an attempt to
show the association between previous pregnancies and
obesity.(5637

Damaso EL, Bettiol H, Cardoso VC, Nadai MN, Moises EC, Vieira CS, et al

One major strength of this study is its cohort design.
Birth cohort studies have been a top priority on the research
and technology agenda of developed countries.®® The as-
sessment of a group of live births over a given period allows
to monitor the health of these individuals throughout their
lives.®®

In summary, the present results are in line with the
global scenario of metabolic syndrome being a highly prev-
alent disease in adults. Primary prevention strategies are
necessary, and attention must be paid to women with low
educational level, no paid work, without a partner and to
pregnant adolescents. During prenatal care of teenagers,
interventions that promote appropriate weight gain are vi-
tal to prevent postpartum weight retention because excess
gestational weight gain is a strong predictor of maternal
overweight and obesity after pregnancy.?

Conclusion

Metabolic syndrome in a population of women in the
fourth decade of life was associated with lack of employ-
ment, lack of a partner, low educational level, and teenage
pregnancy.

Contributors

Damaso EL, Bettiol H, Cardoso VC, Nadai MN, Moises ECD,
Vieira CS and Cavalli RC were involved in the design and in-
terpretation of the analysis, contributed to the writing of the
manuscript and read and approved the final manuscript.

References

1. Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, et al.
Harmonizing the metabolic syndrome: a joint interim statement of the International
Diabetes Federation Task Force on Epidemiology and Prevention; National Heart,
Lung, and Blood Institute; American Heart Association; World Heart Federation;
International Atherosclerosis Society; and International Association for the Study of
Obesity. Circulation. 2009;120(16):1640-5. doi: 10.1161/CIRCULATIONAHA.109.192644

2. World Health Organization (WHO). Definition, diagnosis and classification of diabetes
mellitus and its complications: report of a WHO consultation. Part 1, Diagnosis and
classification of diabetes mellitus. Geneva: WHO; 1999.

3. Balkau B, Charles MA, Drivsholm T, Borch-Johnsen K, Wareham N, Yudkin JS, et al.
Frequency of the WHO metabolic syndrome in European cohorts, and an alternative
definition of an insulin resistance syndrome. Diabetes Metab. 2002;28(5):364-76.

4. Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adults. Executive Summary of the Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III). JAMA. 2001;285(19):2486-97. doi:
10.1001/jama.285.19.2486

5. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al. Diagnosis
and management of the metabolic syndrome: an American Heart Association/National
Heart, Lung, and Blood Institute Scientific Statement. Circulation. 2005;112(17):2735-
52. doi: 10.1161/CIRCULATIONAHA.105.169404

6. Alberti KG, Zimmet P, Shaw J. Metabolic syndrome-a new world-wide definition.
A Consensus Statement from the International Diabetes Federation. Diabet Med.
2006;23(5):469-80. doi: 10.1111/1.1464-5491.2006.01858.x

7. | Diretriz Brasileira de Diagnodstico e Tratamento da sindrome metabélica. Arq Bras
Cardiol. 2005;84(Supl. 1):3-28. doi: 10.1590/S0066-782X2005000700001

8. Monte IP, Franga SL, Vasconcelos RN, Vieira JR. Comparagao entre quatro diferentes
critérios de diagnostico de sindrome metabdlica em individuos do Arquipélago do
Marajo (Para, Brasil). Rev Assoc Bras Nutr. 2019;10(1):96-102.

Rev Bras Ginecol Obstet. 2024;46:e-rbgo8. 7



Sociodemographic and reproductive risk factors associated with metabolic syndrome in a population of Brazilian women from the city of Ribeirado Preto: a cross-sectional study

20.

21

22

23.

Damaso EL, Bettiol H, Cardoso VC, Nadai MN, Moises EC, Vieira CS, et al

Saklayen MG. The global epidemic of the metabolic syndrome. Curr Hypertens Rep.
2018;20(2):12. doi: 10.1007/s11906-018-0812-z

. de Carvalho Vidigal F, Bressan J, Babio N, Salas-Salvadé J. Prevalence of metabolic

syndrome in Brazilian adults: a systematic review. BMC Public Health. 2013;13:1198.
doi: 10.1186/1471-2458-13-1198

Vieira EC, Peixoto MR, Silveira EA. Prevalence and factors associated with metabolic
syndrome in elderly users of the Unified Health System. Rev Bras Epidemiol.
2014;17(4):805-17. doi: 10.1590/1809-4503201400040001

McCracken E, Monaghan M, Sreenivasan S. Pathophysiology of the metabolic
syndrome. Clin Dermatol. 2018;36(1):14-20. doi: 10.1016/j.clindermatol.2017.09.004

. Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon MR, Heymsfield SB. The metabolic

syndrome: prevalence and associated risk factor findings in the US population from
the Third National Health and Nutrition Examination Survey, 1988-1994. Arch Intern
Med. 2003;163(4):427-36. doi: 10.1001/archinte.163.4.427

. Mendes KG, Theodoro H, Rodrigues AD, Olinto MT. Prevaléncia de sindrome metabdlica

e seus componentes na transigdo menopausica: uma revisao sistematica. Cad Saude
Publica. 2012;28(8):1423-37. doi: 10.1590/50102-311X2012000800002

Barbieri MA, Gomes UA, Borros Filho AA, Bettiol H, Almeida LE, Silva AA. Saude perinatal
em Ribeirdo Preto, SP: a questdo do método. Cad Saude Publica. 1989;5(4):376-87. doi:
10.1690/50102-311X1989000400003

. Instituto Brasileiro de Geografia e Estatistica (IBGE). Ribeirdo Preto: panorama. 2022

[citado 2023 Jul 10]. Disponivel em: https://cidades.ibge.gov.br/brasil/sp/ribeirao-
preto/panorama

Confortin SC, Ribeiro MR, Barros AJ, Menezes AM, Horta BL, Victora CG, et al. RPS
Brazilian Birth Cohorts Consortium (Ribeirdo Preto, Pelotas and Sao Luis): history,
objectives and methods. Cad Saude Publica. 2021;37(4):e00093320. doi: 10.1590/0102-
311X00093320

. Cardoso VG, Simdes VM, Barbieri MA, Silva AA, Bettiol H, Alves MT, et al. Profile of three

Brazilian birth cohort studies in Ribeirdo Preto, SP and Sao Luis, MA. Braz J Med Biol
Res. 2007;40(9):1165-76. dot: 10.15690/s0100-879x2006005000148

. Tomé FS, Cardoso VC, Barbieri MA, Silva AA, Simdes VM, Garcia CA, et al. Are birth

weight and maternal smoking during pregnancy associated with malnutrition and
excess weight among school age children? Braz J Med Biol Res. 2007;40(9):1221-30.
doi: 10.15690/s0100-879x2006005000163

Department of Agriculture, Department of Health and Human Services. Dietary
guidelines for Americans, 2020-2025 [Internet]. 9th ed. 2020 [cited 2023 Jul 12].
Available from: https://www.dietaryguidelines.gov/sites/default/files/2020-12/
Dietary_Guidelines_for_Americans_2020-2025.pdf

Associagéo Brasileira de Empresas de Pesquisa. Critério de classificagdo econdmica
Brasil. 2016 [citado 2018 Fev 8]. Disponivel em: http://www.abep.org/criterio-brasil

World Health Organization (WHO). Obesity: preventing and managing the global epidemic:
report of a WHO consultation. Geneva: WHO; 2000. (WHO technical report series).

Expert panel report: Guidelines (2013) for the management of overweight and obesity
in adults. Obesity. 2014;22(52):541-410.

8 Rev Bras Ginecol Obstet. 2024;46:e-rbgo8.

24,

25,

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Fahed G, Aoun L, Bou Zerdan M, Allam S, Bou Zerdan M, Bouferraa Y, et al. Metabolic
syndrome: updates on pathophysiology and management in 2021. Int J Mol Sci.
2022;23(2):786. doi: 10.3390/ijms23020786

Ramires EK, Menezes RC, Longo-Silva G, Santos TG, Marinho PM, Silveira JA. Prevalence
and factors associated with metabolic syndrome among Brazilian adult population:
National Health Survey - 2013. Arq Bras Cardiol. 2018;110(5):455-66. doi: 10.5935/
abc.20180072

de Siqueira Valadares LT, de Souza LS, Salgado Junior VA, de Freitas Bonomo L, de
Macedo LR, Silva M. Prevalence of metabolic syndrome in Brazilian adults in the last 10
years: a systematic review and meta-analysis. BMC Public Health. 2022;22(1):327. doi:
10.1186/s12889-022-12753-5

Schmitt AC, Cardoso MR, Lopes H, Pereira WM, Pereira EC, de Rezende DA, et al.
Prevalence of metabolic syndrome and associated factors in women aged 35
to 65 years who were enrolled in a family health program in Brazil. Menopause.
2013;20(4):470-6. doi: 10.1097/gme.0b013e318272c938

Gouveia ER, Gouveia BR, Marques A, Peralta M, Franga C, Lima A, et al. Predictors of
metabolic syndrome in adults and older adults from Amazonas, Brazil. Int J Environ
Res Public Health. 2021;18(3):1303. doi: 10.3390/ijerph18031303

Demuth A, Czerniak U, Ziotkowska-tajp E. A comparison of a subjective body
assessment of men and women of the Polish social elite. Homo. 2013;64(5):398-409.
doi: 10.1016/1.jchb.2013.07.001

Paquette MC, Raine K. Sociocultural context of women’s body image. Soc Sci Med.
2004;59(5):1047-58. doi: 10.1016/j.socscimed.2003.12.016

Ogden CL, Lamb MM, Carroll MD, Flegal KM. Obesity and socioeconomic status in
children and adolescents: United States, 2005-2008. NCHS Data Brief. 2010;(51):1-8.

Chang T, Choi H, Richardson CR, Davis MM. Implications of teen birth for overweight
and obesity in adulthood. Am J Obstet Gynecol. 2013;209(2):110.e1-7. doi: 10.1016/j.
ajog.2013.04.023

Schooll TO, Hediger ML, Schall JI, Ances IG, Smith WK. Gestational weight
gain, pregnancy outcome, and postpartum weight retention. Obstet Gynecol.
1995;86(3):423-7. doi: 10.1016/0029-7844(95)00190-3

Diemert A, Lezius S, Pagenkemper M, Hansen G, Drozdowska A, Hecher K, et al. Maternal
nutrition, inadequate gestational weight gain and birth weight: results from a prospective
birth cohort. BMC Pregnancy Childbirth. 2016;16:224. doi: 10.1186/512884-016-1012-y

Marmitt LP, Gongalves CV, Cesar JA. Healthy gestational weight gain prevalence and
associated risk factors: a population-based study in the far South of Brazil. Rev Nutr.
2016;29(4):445-55. doi: 10.1590/1678-98652016000400001

Nogueira Al, Carreiro MP. Obesity and pregnancy. Rev Med Minas Gerais. 2013;23(1):86-
95. doi: 10.6935/2238-3182.20130014

Gabbe SG, Niebyl R, Simpson JL. Obstetrics: normal and problem pregnancies. 7th ed.
Philadelphia: Elsevier; 2017.

Wadsworth M, Kuh D, Richards M, Hardy R. Cohort profile: the 1946 National Birth Cohort
(MRC National Survey of Health and Development). Int J Epidemiol. 2006;35(1):49-54.
doi: 10.1093/ije/dyi201



