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absTRacT
Objectives:	Describe	the	prevalence	of	metabolic	syndrome,	and	its	association	with	contem-
porary	lifestyle	factors.	Subjects and methods: In	2004-2005,	4,296	subjects	of	the	1982	Pelotas	
Birth	Cohort	were	evaluated,	and	metabolic	syndrome	(MetS)	was	assessed	in	3,599	according	
to	the	NCEP-ATP	III	and	IDF	criteria.	Results: Prevalence	of	MetS	was	5.9%	and	6.7%	for	NCEP-
ATPIII	and	IDF,	respectively.	Smoking,	alcohol	intake,	and	physical	activity	were	not	associated	
with	MetS.	Among	men,	the	body	mass	index	(BMI)	was	associated	with	MetS	–	overweight	
[RR:	3.14	(95%	CI,	1.97-5.00)]	and	obese	subjects	 [RR:	17.41	(95%	CI,	11.85-25.60)].	 In	women,	
family	income	and	schooling	were	inversely	associated	with	MetS,	overweight	increased	the	
risk	of	MetS	7.73	(95%	CI,	3.65-16.38)	times	and	obesity	40.67	(95%	CI,	20.85-79.33)	times.	Con-
clusions: MetS	was	more	prevalent	among	men	according	to	NCEP-ATP	III	criteria,	and	obesity	
was	the	main	risk	factor.	Arq Bras Endocrinol Metab. 2010;54(4):390-7	
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Resumo
Objetivos:	Descrever	a	prevalência	de	síndrome	metabólica	e	sua	associação	com	estilo	de	
vida	contemporâneo.	Sujeitos e métodos: Em	2004-2005,	foram	avaliados	4.296	participantes	
da	Coorte	de	nascidos	em	1982	de	Pelotas,	e	a	presença	de	síndrome	metabólica	(MetS)	pelos	
critérios	do	NCEP-ATP	III	e	da	IDF	foi	pesquisada	em	3.599	deles.	Resultados:	A	prevalência	de	
MetS	foi	de	5,9%	e	6,7%	pelo	NCEP-ATP	III	e	IDF,	respectivamente.	Fumo,	ingesta	de	álcool	e	ati-
vidade	física	não	foram	associados	com	a	MetS.	Entre	os	homens,	o	índice	de	massa	corporal	
(IMC)	foi	associado	com	a	MetS	–	sobrepeso	[RR:	3,14	(IC	95	%,	1,97-5,00)],	e	obesos	[RR:	17,41	
(95%	IC,	11,85-25,60)].	Entre	as	mulheres,	a	renda	familiar	e	a	escolaridade	foram	associadas	
inversamente	com	MetS;	o	sobrepeso	aumentou	o	risco	de	MetS	7,73	vezes	(IC	95%,	3,65-16,38)	
e	a	obesidade	aumentou	40,67	vezes	(IC	95%,	20,85-79,33).	Conclusões: MetS	foi	mais	preva-
lente	entre	os	homens	pelo	critério	do	NCEP-ATP	III	e	a	obesidade	foi	o	principal	fator	de	risco.	
Arq Bras Endocrinol Metab. 2010;54(4):390-7
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inTRoDucTion

The metabolic syndrome (MetS) is characterized by 
the presence of a set of cardiovascular risk factors 

related to resistance to insulin. Prevalence of MetS in-

creases with age, and is greater in populations with high 

prevalence of obesity such as that of the United States, 

where about 25% of adults have MetS, ranging from 7% 

at age 20 to 44% at 70 years of age (1). Recently, with 



Co
py

rig
ht

©
 A

BE
&

M
 to

do
s o

s d
ire

ito
s r

es
er

va
do

s.

391Arq Bras Endocrinol Metab. 2010;54/4

MetS: lifestyle and socioeconomic status

the increase in prevalence of obesity MetS began to be 
reported also among children and adolescents (2).

In Brazil, among 12 to 18-year-old girls from public 
schools in Niteroi, Rio de Janeiro State, the prevalence 
of MetS according to NCEP-ATPIII was 3.2% and in-
creased to 21.4% (95% CI, 9.86-33.00) among obese 
subjects (3). In the Ribeirão Preto cohort which used 
the same criteria prevalence was of 10.7% among men 
and 4.8% among women aged 23-25 years (4).

The pathogenesis of metabolic syndrome is multi-
factorial; insulin resistance and obesity are the major 
risk factors. Physical inactivity, advanced age, hormonal 
changes, and genetic alterations are known to exacerba-
te prevalence, but the role of each of these factors may 
vary according to ethnicity (1).

Prevalence of MetS is higher among low socioeco-
nomic status subjects (5-8) and this association is me-
diated by differences in diet, physical activity, obesity, 
and smoking, in addition to the greater deposition of 
abdominal fat related to high emotional stress (7).

This study was aimed at assessing the prevalence of 
MetS according to NCEP-ATPIII (9) and IDF (10) crite-
ria in the 1982 Pelotas birth cohort at age 22-23 years, and 
to evaluate its association with contemporary risk factors. 

subjecTs anD meTHoDs

In 1982, all children born alive in hospitals in the city 
of Pelotas, Southern Brazil, and whose family lived in 
the urban area of the city were examined (n = 5,914), 
and mothers were interviewed on socioeconomic, de-
mographic and health-related variables. Weight at birth 
was measured by the hospital staff using pediatric scales 
that were calibrated weekly. Gestational age was esti-
mated from the maternal recall of their date of the last 
menstrual period. The subjects have been followed-up 
and examined on several occasions and the study me-
thodology has been described elsewhere (11).

Between August 2004 and August 2005, a cen-
sus was taken in the city in search of residents born in 
1982. In addition to the census other tracing strategies 
were also employed (11). Following the interview, in-
dividuals were invited to donate blood which was col-
lected at an outpost set by the research team. Those 
subjects who did not show up were visited at home. 
At the time of collection, blood glucose was measured 
from fingertip blood using an Accu-Check Advantage 
(Roche) glucose meter which is accepted worldwide in 
community based diabetes screening (12,13).

 Information on the time of the last meal and of 
blood collection were recorded so that the time elapsed 
since the last meal could be estimated. Blood samples 
(5 mL) were collected from each subject by venous 
puncture. Colorimetric enzymatic methods were used 
for determining triglycerides (TG); HDL-cholesterol 
was measured using an ultrasensitive direct method, 
both using a Selectra 2 analyzer (Merck). 

In the 2004-2005 visits, weight was measured using 
a portable scale (Seca UNICEF) with 100 g precision. 
Weight of clothing was subtracted from the obtained va-
lue based on a table of weights of clothing items. Height 
was assessed using a standardized aluminum anthropo-
meter, with the subject’s head in the Frankfurt plan (14). 

Abdominal circumference was measured with the 
subject standing, arms relaxed alongside the body, and 
the tape measure placed at the level of the natural waist, 
at the narrowest part of the trunk, between the lowest 
rib and the iliac crest, at the end of a normal expira-
tion, and without compressing the skin. Measurements 
were taken using a thin inextensible measure tape, with 
0.1 cm precision. Blood pressure was measured twice, 
at the beginning and at the end of the interview, using a 
digital wrist sphygmomanometer (Omron HEM 629). 
In the present analysis we used the mean value of these 
two measurements.

The following criteria were used to define metabolic 
syndrome: 

NCEP-ATP III (National Cholesterol Education 
Program (NCEP)-Adult Treatment Panel III), defined 
by the presence of at least three of the following fac-
tors: abdominal circumference > 102 cm for men and 
> 88 cm for women; triglycerides ≥ 150 mg/dL; blood 
pressure ≥ 130/85 mmHg; HDL-cholesterol < 40 mg/
dL for men and < 50 mg/dL for women; fasting blood 
glucose ≥ 110 mg/dL (> 100 mg/dL may be used). 

International Diabetes Federation (IDF): abdomi-
nal circumference ≥ 94 cm for men and ≥ 80 cm for 
women, in addition to two of the following: triglyceri-
des ≥ 150 mg/dL or under treatment; blood pressure  
≥ 130/85 mmHg or under treatment; HDL-choleste-
rol < 40 mg/dL for men or < 50 mg/dL for women or 
under treatment, fasting blood glucose ≥ 100 mg/dL, 
or glucose intolerance or diabetes (10).

The following risk factors were evaluated in 2004-
2005: 

Obesity: defined as body mass index ≥ 30 kg/m2.
Overweight: defined as body mass index between 

25 and 29.9 kg/m2.
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Current diet: based on the frequency of intake (dai-
ly, weekly and monthly) of 70 food items. Block score 
was used for assessing the consumption of fiber and 
fat (15). Low fiber consumption was considered if the 
amount of fiber in the diet was less than 20 g a day. 
Scores of 25 or higher were considered as high for fat. 
Carbohydrate (CH) intake, expressed as a percentage 
of total daily or annual kilocalories was another mea-
sure of diet pattern. The percentage of total caloric in-
take from CH was categorized as high (> 60%), middle 
(50%-60%), and low (< 50%). 

Physical activity: leisure time physical activity was 
evaluated using the International Physical Activi-
ty Questionnaire long version (16).Weekly scores of 
physical activity were estimated by the sum of time of 
walking and moderate physical activity plus time spent 
on vigorous activities multiplied by two. Those subjects 
whose scores were lower than 150 minutes of leisure 
time were classified as sedentary (17).

Family income: the total income of the family mem-
bers in the month before the interview (in minimum 
wages).

Achieved schooling: the highest school grade succes-
sfully completed by the subject, divided into 4 catego-
ries: < 4 years, 5 to 8 years, 9 to 11 years, and ≥ 12 years. 

Smoking: those subjects who reported smoking 
every day in the last week were considered as smokers.

Alcohol consumption: reported as number of doses 
of alcoholic beverages a day.

Skin color: the subjects self-referred their skin color 
after hearing the options: white, black, mixed, Asian or 
indigenous. As the number of subjects was too small 
in the last two groups, they were mixed in the analysis.

Data analysis was carried out using Stata 9.0 software. 
In the bivariate analysis, the chi-squared test was used. 
Since the prevalence of some outcomes was higher than 
10%, and in this situation the odds ratio overestimates 
the prevalence rate, we used the Poisson regression with 
robust adjustment of the variance in the multivariate 
analysis to estimate the prevalence ratio (18). Multivaria-
te analysis was done according to a hierarchical model in 
which socioeconomic and demographic factors determi-
ne diet and habits (alcohol intake, smoking, and physical 
activity) and those habits interfere with current BMI and 
in the outcome metabolic syndrome. Backward selection 
of the variables was used; variables with p ≤ 0.20 were 
maintained in the model. Fasting time was not associated 
with metabolic syndrome, and therefore estimates were 
not controlled for fasting time. 

The study protocol was approved by the Federal 
University of Pelotas Research Ethics Committee; all 
subjects provided written consent for the interview and 
for blood collection and analysis. 

ResulTs

In 2004-2005, we interviewed 4,296 subjects (77.4% 
followed-up, including the 282 registered deaths). Of 
the interviewed subjects, 3,832 provided a blood sample 
(71% of the original cohort, and 91% of interviewed sub-
jects). Compared to the original cohort, subjects in the 
extreme income groups were less likely to be traced (19). 
We excluded from the metabolic syndrome analysis 103 
women who were pregnant at the time of the interview. 

Prevalence of metabolic syndrome was 5.9% (N = 
213) according to NCEP-ATPIII and 6.7% (N = 240) 
according to IDF. 

Table 1 shows the characteristics of the studied sam-
ple, stratified by sex. Approximately 75% of the subjects 
were white; 48% had between 9 and 11 years of scho-
oling; about one-third of the families had incomes be-
tween one and three minimum wages (MW), and other 
third between 3.1 and 6.0 MW. Prevalence of smoking 
was 26.0%; low fiber intake was reported by 69% of 
subjects, while high fat intake was reported by 64%, the 
latter being greater among men. Consumption of more 
than one dose of alcohol per day was reported by 23% 
of the sample (11% of women and 34% of men). Sixty-
four percent of the subjects were considered as sedenta-
ry during leisure time. Prevalence of obesity was 8.3%, 
and of overweight, 21%. 

Tables 2 and 3 show the distribution of MetS and 
its components according to socioeconomic and demo-
graphic variables. MetS was more prevalent among men, 
only according to NCEP criteria, in the lowest family in-
come by IDF, and obese subjects by both criteria. As to 
MetS components, women showed significantly higher 
prevalence of abdominal obesity, and of altered HDL-
cholesterol. Men showed significantly greater prevalence 
of high blood glucose, triglycerides, and blood pressure. 
There was significant difference in distribution of MetS 
components according to skin color: abdominal obesity 
and systolic blood pressure were more prevalent in non-
white, and triglycerides among white subjects. Regar-
ding family income, only low HDL- cholesterol and ab-
dominal circumference were higher among the poorest. 
Finally, regarding the criteria all components of MetS 
were significantly more frequent among obese subjects.
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Table 1. Characteristics of the population of the 1982 Pelotas Birth Cohort, 
Brazil, at age 23

Variable Total
number (%)

men
number (%)

Women
number (%)

Sex 4,296 (100) 2,213 (51.5) 2,083 (48.5)

Skin color
White 
Black or mixed
Asian or indigenous

4,296
3,238 (75.4)
908 (21.1)
150 (3.5)

1,658 (74.9)
471 (21.3)

84 (3.8)

1,580 (75.9)
437 (21.0)

66 (3.2)

Schooling (years)*
0 to 4 
5 to 8
9 to 11
≥ 12 

4,296
349 (8.1)

1,208 (28.1)
2,070 (48.2)
669 (15.6)

208 (9.4
718 (32.4)

1,011 (45.7)
276 (12.5)

141 (6.8)
490 (23.5)

1,059 (50.8)
393 (18.9)

Family income (MW)*
≤ 1
1.1 to 3.0
3.1 to 6.0
> 6.0

4,296
298 (6.2)

1,454 (33.9)
1,359 (31.6)
1,215 (28.3)

107 (4.8)
721 (32.6)
714 (32.3)
671 (30.3)

161 (7.7)
733 (35.2)
645 (31.0)
544 (26.1)

Smokers*
Yes
No

1,103 (25.7)
3,193 (74.3)

611 (27.6)
1,602 (72.4)

492 (23.6)
1,591 (76.4)

Alcohol intake*
 Zero
Up to 1 dose/day
> 1 dose/day

1,391 (32.4)
1,916 (44.6)
989 (23.0)

540 (24.4)
919 (41.5)
754 (34.1)

851 (40.8)
997 (47.9)
235 (11.3)

Fiber intake (Block)
< 20 g/day
≥ 20 g/day

2,970 (69.1)
1,326 (30.9)

1,546 (69.9)
667 (30.1)

1,424 (68.4)
659 (31.6)

Fat intake (Block)*
Low
High

1,546 (36.0)
2,750 (64.0)

715 (32.3)
1,498 (67.7)

811 (39.9)
1,252 (60.1)

Physical activity during 
leisure time (minutes)*

Zero
10-140
150 and over

1,983 (46.1)
784 (18.3)

1,529 (35.6)

637 (28.8)
454 (20.5)

1,122 (50.7)

1,346 (64.6)
330 (15.8)
407 (19.6)

BMI (kg/m2)*
< 18.5
18.5 to 24.9
25.0 to 29.9
≥ 30

N = 4,288
257 (6.0)

2,794 (65.2)
881 (20.6)
356 (8.3)

107 (4.9)
1,424 (64.6)
509 (23.1)
166 (7.5)

150 (7.2)
1,370 (65.8)
372 (17.9)
190 (9.1)

Metabolic syndrome 
(NCEP-ATP III)*

N = 3,599
213 (5.9) 132 (7.2) 81 (4.6)

Metabolic syndrome 
(IDF)*

240 (7.08) 115 (6.3) 125 (7.1)

NCEP-ATP III-National Cholesterol Education Program III – IDF-International Diabetes 
Federation. * p < 0.05 MW: Monthly minimum wage.

Because there was interaction between income and 
sex (p = 0.002), the analyses were stratified according 
to sex. Table 4 presents crude and adjusted prevalence 
ratio for MetS based on the NCEP-ATP III criteria, 
stratified by sex. In the crude analysis, males had a PR of 

MetS of 1.56 (95% CI, 1.19-2.05) according to NCEP-
ATP III, and 0.88 (95% CI, 0.69-1.13) according to 
IDF. Among males, skin color, income, and schooling 
were not associated with MetS. Family income reached 
the significant threshold for being considered as a con-
founder and was maintained in the model. None of the 
behavioral variables (smoking, alcohol intake, diet, and 
physical activity) was associated with MetS (p > 0.05), 
both in crude and adjusted analyses BMI was the only 
variable associated with MetS among men. 

In women, family income and schooling were in-
versely associated with prevalence of MetS. Smoking, 
fiber, fat and alcohol intake, and physical activity were 
not significantly associated with MetS. In the last level, 
overweight showed a PR of 7.73 (p < 0.001) and obe-
sity of 40.67 (p < 0.001) after adjustment for family 
income and schooling. 

The model using MetS as an outcome, as defined 
by the IDF classification, showed no appreciable diffe-
rences (Table 5). Among women, higher income and 
schooling remained as a protective factor, and a higher 
fiber intake was significantly associated with MetS. 

Discussion 

The high prevalence of cardiovascular risk factors 
among young adults is alarming, and similar results 
have been described in other studies (4,20,21). In the 
present study, using NCEP criteria, MetS was more 
prevalent among men. This is similar to what has been 
reported in other Latin-American studies with young 
adults (4,21,22). 

Brunner and cols. (5), in 1997, reported a higher 
risk of MetS among workers of lower socioeconomic 
class, irrespective of sex, and suggested that this may 
explain the inequities in distribution of coronary disea-
se in England, a phenomenon also seen in other studies 
(23,24). Loucks and cols. (25) detected an interaction 
between sex and socioeconomic level in the same direc-
tion as that found in the present study, the prevalence 
of MetS was positively related to income among men, 
but negatively related to women. Salaroli and cols. (26) 
also found higher prevalence among lower socioecono-
mic women, with no association in men. Differences in 
prevalence of obesity according to sex and income may 
explain the interaction found in the present study, given 
that obesity is more frequent among women of lower 
income, with no difference in men, in our sample. In-
deed, after controlling for obesity the term for signifi-

MetS: lifestyle and socioeconomic status
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Table 2. Distribution of prevalence of metabolic syndrome and its components defined based on NCEP-ATP III, according to sex, skin color, obesity, and 
socioeconomic indicators in the 1982 Pelotas cohort, at age 23

sex skin color family income (terciles)  obesity

female male White nonwhite 1 2 3 yes no

Blood glucose 12.9 20.9* 16.6 18.0 18.4 15.8 16.7 24.4* 16.3

HDL-cholesterol 25.9* 13.0 19.2 19.7 27.4* 16.9 13.4 31.7* 18.2

Triglycerides 10.1 22.9* 18.3* 12.0 14.8 17.2 18.2 39.9* 14.6

Abdominal circumference 10.9* 4.2 6.7 9.4& 9.8* 7.7 4.7 67.7* 2.0

Systolic blood pressure 13.2 35.5* 24.1 27.8& 23.3 26.8 24.8 47.7* 23.0

Metabolic  syndrome 4.6 7.2* 5.9 6.1 6.3 5.9 5.6 39.3* 2.9

* p ≤ 0.001; & p ≤ 0.05.

Table 3. Distribution of prevalence of metabolic syndrome and its components defined based on IDF, according to sex, skin color, obesity, and socioeconomic 
indicators in the 1982 Pelotas cohort, at age 23

sex skin color family income (terciles) obesity

female male White nonwhite 1 2 3 yes no

Blood glucose 30.1 43.2* 36.4 37.5 38.4 35.8 35.9 46.2* 35.8

HDL-cholesterol 25.9* 13.0 19.2 19.7 27.4* 16.9 13.4 31.7* 18.2

Triglycerides 10.1 22.9* 18.3* 12.0 14.8 17.2 18.2 39.9* 14.6

Abdominal circumference 24.5* 10.2 16.3 19.0& 19.7* 18.6 12.6 94.1* 10.1

Systolic blood pressure 13.2 35.5* 24.1 27.8& 23.3 26.8 24.8 47.7* 23.0

Metabolic syndrome 7.1 6.3 6.5 7.1 7.8& 6.9 5.3 51.7* 2.6

*p ≤ 0.001; & p ≤ 0.01.

cance of interaction was reduced (p = 0.11). Another 
possible explanation would be the higher parity found 
among women of lower socioeconomic level, since hi-
gher parity has been associated with greater abdominal 
obesity (27).

 Contemporary diet, smoking, alcohol use, and phy-
sical activity were not associated with MetS, contrary 
to what has been reported in other studies (28-31), 
with the exception of higher risk in those women with 
higher fiber consumption. A possible explanation for 
these results is the fact that ours is a young popula-
tion, who may not have been exposed to these factors 
long enough to have had an effect on the components 
of MetS. Non-differential information bias is another 
potential explanation for the lack of an association, gi-
ven that diet was measured indirectly. Moreover, rever-
se causality may have minimized the impact of physi-
cal activity, with more obese individuals having been 
more physically active. On the other hand, even within 
a small sample in which physical activity was evaluated 
during adolescence (N = 227, data not shown), this 
variable was not associated with MetS, thus suggesting 
that reverse causality is not the most plausible explana-
tion for this lack of association. 

One of the weaknesses of the present study is that 
blood collection did not follow a period of prolonged 
fasting: on average, subjects had eaten their last meal 
3.7 hours before blood collection, with a median pe-
riod of 3 hours. In our sample, there was no associa-
tion between duration of fasting and altered HDL (p 
= 0.33) but this variable was associated with altered 
blood glucose levels (p < 0.001) and triglycerides (p < 
0.001). However, the prevalence of metabolic syndro-
me was not associated with time of fasting (p = 0.13). 
Therefore, we do not believe that our findings were 
biased by fasting time. 

Another limitation of the study is the fact we used 
random capillary blood glucose (RCBG), however this 
is the most convenient way to reach large numbers of 
people, and in a publication evaluating the screening 
tests for type 2 diabetes, the World Health Organi-
zation (WHO) found that studies have mostly used 
RCBG measured with a blood glucose meter and re-
ported a sensitivity between 68%-74% and specificity 
ranging from 66%-77%, depending on age, with a cut 
point of 5.6 mmol (100 mg/dL). The same report of 
the WHO says that although the accuracy of a glucose 
meter has been questioned, these problems are “not 

MetS: lifestyle and socioeconomic status
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Table 4. Poisson regression of RR for metabolic syndrome according to 
NCEP-ATP III criteria; crude and adjusted for demographic, socioeconomic, 
and behavioral factors, stratified by sex in the 1982 Pelotas cohort at age 23

men  Women

crude adjusted crude adjusted

Variable RR RR RR RR

Skin color
  White 
  Nonwhite 

p = 0.98
1.00
0.99 

(0.68-1.45)

p = 0.98¹
1.00
0.99 

(0.68-1.45)

p = 0.64
1.00
1.12 

(0.69-1.81)

p = 0.67¹
1.00
0.90 

(0.56-1.45)

Family income 
(terciles)
  Lower 
  Middle 

  Upper  

p = 0.18
1.00
1.16 

(0.76-1.79)
1.32 

(0.87-2.00)

p = 0.08¹
1.00
1.24 

(0.79-1.95)
1.54 

(0.95-2.48)

p = 0.001
1.00
0.69 

(0.43-1.11)
0.38 

(0.21-0.70)

p = 0.02¹
1.00
0.78 

(0.48-1.25)
0.52 

(0.28-0.96)

Schooling (years)
0 to 4 
 
5 to 8

9 to 11

≥ 12

p = 0.48 
0.90 

(0.45-1.83)
1.01 

(0.61-1.70)
0.71 

(0.42-1.19)
1.00

p = 0.17¹
1.20 

(0.55-2.59)
1.23 

(0.70-2.17)
0.78 

(0.46-1.32)
1.00

p = 0.001
3.31 

(1.13-9.63)
3.60 

(1.51-8.59)
2.38 

(1.027-5.55)
1.00

p = 0.06¹
2.26 

(0.77-6.61)
2.53 

(1.03-6.21)
1.94 

(0.82-4.58)
1.00

Smoking p = 0.42
0.85 

(0.58-1.25)

p = 0.24²
0.77 

(0.50-1.19)

p = 0.94
0.98 

(0.59-1.62)

p = 0.37²
0.79 

(0.47-1.33)

Alcohol intake 
  Zero
  Up to 1 dose/day

  > 1 dose/day  

p = 0.67
1.00
0.99 

(0.65-1.52)
1.09 

(0.71-1.69)

p = 0.56²
1.00
1.04 

(0.67-1.60)
1.14 

(0.72-1.83)

p = 0.29
1.00
0.96 

(0.62-1.50)
0.59 

(0.25-1.38)

p = 0.80²
1.00
1.13 

(0.72-1.78)
0.73 

(0.31-1.73)

Higher fiber intake p = 0.10
1.33 

(0.94-1.86)

p = 0.09²
1.35 

(0.950-1.92)

p = 0.86
1.04 

(0.66-1.64)

p = 0.75²
1.06 

(0.67-1.68)

 High fat intake p  = 0.99
1.00 

(0.70-1.42)

p = 0.69²
0.93 

(0.64-1.34)

p = 0.13
0.72 

(0.47-1.10)

p = 0.44²
0.85 

(0.54-1.33)

Physical activity 
during leisure time 
(minutes)
   Zero
  10-140 
  150 or more

p = 0.34
1.18 

(0.80-1.73)
1.31 

(0.87-1.98)
1.00

p = 0.22²
1.25 

(0.84-1.87)
1.38 

(0.91-2.10)
1.00

p = 0.32
1.52 

(0.80-2.88)
1.91 

(0.91-4.02)
1.00

p = 0.73²
1.24 

(0.64-2.39)
1.56 

(0.72-3.35)
1.00

BMI (kg/m2)
  Normal
  Overweight 
 
 Obese 

p < 0.001
1.00
3.06 

(1.90-4.95)
17.87 

(11.75-27.17)

p < 0.001³
1.00
3.14 

(1.97-5.00)
17.41 

(11.85-25.60)

p < 0.001
1.00
7.99 

(3.72-17.19)
42.65 

(21.68-83.92)

p < 0.0014

1.00
7.73 

(3.65- 16.38)
40.67 

(20.85-79.33)

1: adjusted for variables in the first level (skin color, schooling and family income); 2: adjusted for 
schooling, family income and variables of the second level (smoking, alcohol intake, higher fiber 
and fat intake and physical activity; 3: Adjusted for schooling, family income, higher fiber intake 
and BMI; 4: Adjusted for schooling, family income and BMI.

Table 5. Poisson regression of RR for metabolic syndrome according to 
IDF criteria; crude and adjusted for demographic, socioeconomic, and 
behavioral factors, stratified by sex in the 1982 Pelotas cohort at age 23

men Women

crude adjusted crude adjusted

Variable RR RR RR RR

Skin color
  White 
  Nonwhite 

p = 0.39
1.00
0.83 

(0.54-1.28)

p = 0.471

1.00
0.85 

(0.55-1.32)

p = 0.10
1.00
1.36 

(0.95-1.96)

p = 0.721

1.00
1.07 

(0.74-1.55)

Family income 
(terciles)
  Lower
  Middle

  Upper

p = 0.15
1.00
1.51 

(0.95-2.40)
1.42 

(0.89-2.26)

p = 0.161

1.00
1.59 

(0.97-2.62)
1.46 

(0.86-2.49)

p < 0.001
1.00
0.62 

(0.42-0.91)
0.34 

(0.21-0.56)

p = 0.0051

1.00
0.72 

(0.49-1.06)
0.53 

(0.31-0.90)

Schooling (years)
  0 to 4 

  5 to 8

  9 to 11

  ≥ 12

p = 0.89
0.88 

(0.42-1.83)
0.79 

(0.46-1.38)
0.72 

(0.43-1.23)
1.00

p = 0.561

1.13 
(0.51-2.53)

0.89 
(0.48-1.63)

0.75  
(0. 43-1.31)

1.00

p < 0.001
5.67 

(2.18-14.75)
5.65 

(2.44-13.10)
3.74 

(1.64-8.57)
1.00

p = 0.011

3.60 
(1.29-10.07)

3.78 
(1.55-9.21)

2.98 
(1.27-7.00)

1.00

Smoking p = 0.35
0.82 

(0.54-1.24)

p = 0.302

0.79 
(0.51-1.23)

p = 0.86
0.97 

(0.65-1.44)

p = 0.384

0.82 
(0.53-1.27)

Alcohol intake 
  Zero
  Up to 1 dose/day

  > 1 dose/day

p = 0.34
1.00
0.98 

(0.62-1.57)
1.22 

(0.76-1.95)

p = 0.322

1.00
0.98 

(0.61-1.58)
1.27 

(0.77-2.08)

p = 0.009
1.00
0.80 

(0.56-1.13)
0.40 

(0.18-0.85)

p = 0.104

1.00
0.94 

(0.66-1.33)
0.48 

(0.22-1.05)

Higher fiber intake p = 0.48
1.15 

(0.79-1.69)

p = 0.482

1.14(0.78-
1.67)

p = 0.05
1.42 

(1.01-2.01)

p = 0.044

1.31 
(1.01-2.00)

 High fat intake p = 0.48
1.15 

(0.79-1.67)

p = 0.802

1.05 
(0.69-1.60)

p = 0.008
0.63 

(0.45-0.89)

p = 0.094

0.75 
(0.53-1.05)

Physical activity 
during leisure time 
(minutes)
   Zero

  10-140 

  150 or more

p = 0.33
1.20 

(0.79-1.81)
1.33 

(0.85-2.07)
1.00

p = 0.172

1.31 
(0.85-2.00)

1.41 
(0.90-2.20)

1.00

p = 0.68
0.96 

(0.62-1.48)
1.19 

(0.69-2.04)
1.00

p = 0.184

0.76 
(0.50-1.17)

0.94 
(0.54-1.62)

1.00

BMI (kg/m2)
  Normal
  Overweight
 
  Obese 

p < 0.001
1.00
35.69 

(8.47-150.45)
403.68 

(100.46-
1622.10)

p < 0.00013

1.00
35.76 

(8.8-150.75)
406.98 

(101.26-
1635.74)

p < 0.001
1.00
18.74 

(9.86-35.63)
48.47 

(26.14-
89.87)

p < 0.0015

1.00
17.67 

(9.30- 33.56)
42.53 

(22.67-
79.80)

¹: adjusted for variables in the first level: skin color, family income, and schooling; ²: adjusted for 
second level variables: alcohol intake, smoking, low fiber, high fat intake, and leisure time 
physical activity; ³: adjusted for smoking, alcohol intake, physical activity and BMI; 4: adjusted for 
family income, schooling and second level variables; 5: adjusted for family income, schooling, 
higher fat, and fiber intake, physical activity during leisure time and BMI.

MetS: lifestyle and socioeconomic status
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necessarily insurmountable and the final decision about 
their use will depend on resources and related practical 
considerations” (13). The mean blood glucose level in 
this study was 97.3 ± 15.1 mg/dL and the median was 
95.0 mg/dL, similar to a study performed in Vitória, 
ES, with mean fasting blood glucose of 98.9 ± 19.9 
and 95.1 ± 13.7 in men and women without MetS, 
respectively (26).

Despite this being a young population, obesity was 
strongly associated with risk of MetS. Countless studies 
have detected associations between obesity and MetS 
(32,33); in the Bogalusa Heart Study, childhood obesi-
ty was the strongest predictor of MetS in adult life (34) 
as well as the most important risk factor for cardiovas-
cular disease (35,36), which remains as the major cause 
of death worldwide, especially in developing countries. 

The findings in the present study confirm the need 
for early intervention against obesity so as to prevent its 
impact on cardiovascular risk factors. It is necessary that 
health workers be alerted as to the need for measuring 
blood pressure, BMI, and abdominal circumference, 
in addition to metabolic parameters, especially among 
the obese, at earlier ages. It will also be necessary that 
health workers orient patients as to leading a healthy 
lifestyle, by means of adequate nutrition and physical 
activity. This may help delay or prevent the progression 
of MetS to diabetes mellitus, cardiovascular disease, 
and other complications that can affect the survival of 
future generations. 

This article is based on data from the study “Pelo-
tas Birth Cohort, 1982” conducted by a Postgraduate 
Program in Epidemiology at Universidade Federal de 
Pelotas. The 1982 Birth Cohort study is currently su-
pported by the Wellcome Trust initiative entitled “Ma-
jor Awards for Latin America on Health Consequences 
of Population Change”. Previous phases of the study 
were supported by the International Development Re-
search Center, The World Health Organization, Over-
seas Development Administration, European Union, 
National Support Program for Centers of Excellence 
(PRONEX), the Brazilian National Research Council 
(CNPq) and Brazilian Ministry of Health.

Disclosure: no potential conflict of interest relevant to this article 
was reported. 
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