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Objetivo: El proposito de esta investigacion fue determi-
nar la prevalencia de Sindrome Metabdlico (SM) y factores
asociados en la poblacién adulta del Municipio Maracaibo.

Materiales y métodos: Estudio descriptivo, transversal,
con muestreo aleatorio multietapico, con 2.230 indivi-
duos de ambos sexos, mayores de 18 afos de edad. Para
el diagnostico de SM se utilizaron los criterios propues-
tos por ATPIII-2005, IDF-2005 e IDF-2009, utilizando la
prueba kappa de Cohen y la escala de valoracion Landis y
Koch para evaluar el nivel de concordancia entre las tres
clasificaciones. Se construyeron 3 modelos de regresién
logistica para la evaluacién de factores de riesgo relacio-
nados a SM.

Resultados: La prevalencia de SM fue de 42,4%, 41,6%
y 35,5% segun IDF-2009, IDF-2005 y ATPIII-2005 respec-
tivamente. El grado de concordancia entre IDF-2009 y
ATPIII-2005: k=0.86 (p<0,00001); entre IDF-2005 y AT-
PllI-2005: k=0.84 (p<0,0001); y entre IDF-2005 e IDF-20009:
k=0.98 (p<0,000001). Los componentes mas prevalentes
fueron obesidad abdominal con 75,1% (IDF-2005 e IDF-
2009) y 48,9% (ATPII-2005), HDL-C bajas (57,8%) e HTA
(38.8%). En el analisis multivariante se observé que la edad,
insulinorresistencia, IMC y PCR-us son factores de riesgo
para padecer SM en las tres clasificaciones. HOMA b-cell y
actividad fisica en tiempo de ocio son factores protectores.

Conclusién: La prevalencia de SM en nuestra poblacion
constituye una de las mas elevadas a nivel mundial. Las
clasificaciones utilizadas exhiben un nivel casi perfecto de
concordancia debido a que 4 de los 5 componentes son
iguales, por lo que las diferencias observadas radican en
los puntos de corte de circunferencia abdominal.

Palabras clave: sindrome metabdlico, criterios diagndsticos,
inflamacién cronica subaguda, insulinorresistencia, obesidad.

Obijective: the purpose of this investigation was to de-
termine the prevalence of Metabolic Syndrome (MS) and
associated factors in the adult population of Maracaibo.

Materials and Methods: This is a descriptive, cross-
sectional study, with a randomized multietapic sampling
method, which recruited 2,230 individuals from both gen-
ders, 18 years and older. To diagnose MS, 3 definitions
were used: the IDF-2009, IDF-2005 and ATPIII-2005; level
of agreement was calculated using the k Cohen function
and the Landis and Koch assessment scale. Finally, three
logistic regression models were constructed to evaluate
risk factors associated with each MS definition.

Results: MS prevalence was 42.4%, 41.6% and 35.5%
using IDF-2009, IDF-2005 and ATPIII-2005 respectively.
Agreement level between IDF-2009 and ATPIII-2005 was
k=0.86 (p<0,00001); between IDF-2005 and ATPIII-2005
was k=0.84 (p<0,0001); and between IDF-2005 and IDF-
2009 was k=0.98 (p<0,000001). The most prevalent met-
abolic component was abdominal obesity with 75.1%
using IDF-2005/IDF-2009 and 48.9% with ATPIII-2005,
Low HDL-C with 57.8% and high blood pressure with
38.38%. Multivariate analysis showed that age, insulin re-
sistance, BMI, and CRP-us are risk factors for MS; HOMA
b-cell function and leisure time physical activity resulted to
be a protective factors for MS.

Conclusions: MS in our population is one of the highest in
the world. All 3 criteria showed a near-perfect agreement
levels, probably due to the fact that 4 out of 5 compo-
nents are identical; therefore the observed differences are
due to differences in waist circumference cut-off points.

Key words: metabolic syndrome, diagnostic criteria, low
grade inflammation, insulin resistance, obesity.
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he clustering of dysglycemia, abdominal obesity,

hypertriacylglyceridemia, Low HDL-C and high

blood pressure has been recognized as Meta-
bolic Syndrome (MS)", a well-known risk factor for car-
diovascular diseases (CVD)? and Type 2 Diabetes Mellitus
(T2DM)>. Several diagnostic criteria have been proposed
to identify subjects with MS, having evolved through the
years in accordance to pathophysiological factors and epi-
demiological evidence®.

There are, however, three MS classifications that have en-
dured the test of time and are still applied to investigate
this clinical entity’s prevalence and epidemiological behav-
ior worldwide®. In chronological order, the International
Diabetes Federation statement was published in Sep-
tember 2005 (IDF-2005)%, in order to easy the confusion
that was observed between comparability studies using
several SM criteria, especially concerning the difficult task
to properly assess Insulin Resistance (IR) in large cross-sec-
tional studies and the real influence of this phenomenon
in cardiovascular risk. They proposed that abdominal obe-
sity should be a prerequisite for the diagnosis of MS, and
suggested the application of ethnic-specific cut-off points
for waist circumference (WC); albeit, several regions in
the world remain without proper reference values, such
as Latin America. This lack of information is important,
given the essential role of obesity on cardiovascular risk
and clustering of other metabolic variables as agreed dur-
ing the panel.

The Third Report of the National Education Program-
Adult Treatment Panel (NCEP-ATPII) was first published
in 20027 and its update in October 2005 (ATPIII-2005) by
the American Heart Association (AHA) and the National
Heart, Lung and Blood Institute (NHLBI)®. This expert panel
didnt use any direct measure of IR, placed great interest
in abdominal obesity, and reduced the threshold for im-
paired fasting glycemia (IFG) from 110 mg/dL to 100 mg/
dL. Moreover, it reinforced the notion that other satellite
diseases may also predispose to IR and MS itself, such as
polycystic ovary syndrome, non-alcoholic fatty liver, eleva-
tion of C-Reactive Protein (CRP) and microalbuminuriag.

Finally, the Harmonizing criteria were published in Oc-
tober 2009 by the International Diabetes Federation,
NHLBI, AHA, World Heart Federation, International Ath-
erosclerosis Society and International Association for the
Study of Obesity (IDF-2009)°, in order to resolve the dif-
ferences between IDF-2005 and ATPIII-2005, deciding
denying to consider obesity as an obligatory prerequisite
for MS diagnosis, but however, the issue of appropriate
ethnic-specific WC cutoffs was reinforced, suggesting the
necessity of more investigation in order to obtain regional
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cut-off values for WC. Regrettably, this matter is still a
problem in many areas so that regions without local WC
cutpoints were recommended to those from other conti-
nents. This statement also highlighted the importance of
mixed ethnicity, its genetic influence over metabolic traits
and cardiovascular risk, and that changes will have to be
done in future diagnostic criteria in order to fill the need
in such populations’™.

The diagnostic efficacy of each set of criteria depends on
the characteristics of the population applied to, and fac-
tors such as age, gender, ethnicity and end-point of pre-
vention and intervention''® can influence the veracity of
the results. The city of Maracaibo is known for its high
prevalence of obesity?°, physical inactivity?!, and presence
of biochemical markers of low grade inflammation?%23, all
metabolic variables which would be influential during MS
diagnosis. Therefore, the purpose of this investigation was
to evaluate prevalence of MS using the ATPIII-2005, IDF-
2005 and IDF-2009 criteria, their agreement and factors
associated with this diagnosis.

Subject Selection

The cross-sectional research, The Maracaibo Metabolic
Syndrome Prevalence Study (MMSPS)?4, was planned and
executed in the city of Maracaibo, the second largest city
of Venezuela with 2,500,000 inhabitants. The sampling
method has been previously published, but the main as-
pects will be detailed?*. Using population estimations for
the population of Maracaibo (1,428,043 for 2007 accord-
ing to the National Institute of Statistics) the sample size
estimate was calculated to be 1,986 individuals’ =18 years
of age. Considering that in a previous pilot study approxi-
mately 10% of the subjects didn't accomplish all the steps
of the study (unpublished data), an oversampling number
of 200 individuals was calculated. Between July 2008 and
July 2011, a total of 2,230 subjects were recruited, with
244 added for oversampling purposes. The inclusion crite-
rion was to be =18 years of age; meanwhile, the exclusion
criteria were pregnancy and any current acute illness that
may alter biochemical parameters: recent surgery, viral
hepatitis, acute pancreatitis and other acute infections.

The city of Maracaibo is divided into parishes 18: Anto-
nio Borjas Romero, Bolivar, Cacique Mara, Caracciolo Par-
ra Pérez, Cecilio Acosta, Cristo de Aranza, Coquivacoa,
Chiquinquird, Francisco Eugenio Bustamante, Idelfonso
Vésquez, Juana de Avila, Luis Hurtado Higuera, Manuel
Dagnino, Olegario Villalobos, Raul Leoni, Santa Lucia, San
Isidro, and Venancio Pulgar. The sampling method was
done using a 2-stage method?*. In the first phase, the
sorting was random and stratified —where each stratus
was represented by sectors from each of the 18 parish-
es— choosing 4 from each parish. The second sampling
was stratified to represent a city block, selected using a




random number generation tool. Once the houses were
selected, every adult in the family unit from the selected
city blocks was invited to participate in the study. Each
individual signed a written consent prior to any interro-
gation, physical examination or laboratory workup. This
study was approved by the Ethic Committee from the En-
docrine and Metabolic Diseases Research Center at Uni-
versity of Zulia, Venezuela.

Anamnesis

A complete medical history was obtained with trained
personnel. Important history details were gathered such
as personal history of chronic diseases such as hyperten-
sion, T2DM, and ischemic heart disease. Ethnicity was di-
vided in Hispanic Whites, Amerindians, Afro-Venezuelans,
Mixed Race (any individuals with 2 or more genetic lin-
eages?®) or Others (Arabic and/or Asian). The Graffar Scale
modified by Mendez-Castellano? was applied to assess
socioeconomic class. Academic status was evaluated in
the following manner: a) llliterate, those who do not pos-
ses any skills in reading and writing; b) Primary Education,
those who only achieved primary school education; c) Sec-
ondary Education, those who had obtained a high school
degree; and d) Higher Education, those who had attained
technical or university/college degrees. Occupational Sta-
tus was classified into ‘Currently Employed’ and ‘Unem-
ployed’. Alcohol intake was evaluated by estimating the
amount of milliliters (mL) of ingested alcohol based on
the type of drink (beer, spirit drinks and wine)?’. Then,
daily grams of alcohol consumed were calculated using
the formula [daily consumed mL x Degree of Alcohol x
0.8/100]%. Alcohol consumption (‘Drinker’) was defined
as an ingestion of more than 1gr per day of any type of al-
coholic drink?®. Smoking pattern was defined as follows*’:
a) 'Non-Smokers’, those who have never smoked, or have
consumed less than 100 cigarettes in their life; b) ‘Cur-
rent Smokers’, those who have smoked =100 cigarettes in
their life or whom have stopped the habit less than 1 year
of this interrogation; and c) ‘Former Smokers’, those who
have smoked =100 cigarettes in their life yet stooped the
habit over a year ago.

Physical activity

Physical activity (PA) was evaluated using the International
Physical Activity Questionnaire3', which categorized it in
four domains, Transportation, Occupation, Household
and Leisure Time; being the latter the domain used in this
data analysis. Once the data was obtained in the leisure
sphere, it was divided in two groups: individuals with
MET's=0 (Inactive) and those with METs >0. Afterwards,
this last group was divided into quintiles, obtaining the
following classification: a) Q1 or very low PA, with Male:
<296,999 METs and Female <230,999 METs; b) Q2 or
Low PA, with Male 297,000-791,999 METs and Female
231,000-445,499 METs; c) Q3 or Moderate PA, with Male
792,000-1532,399 METs and Female 445,500-742,499
METs; d) Q4 or High PA, with Male 1532,400-2879,999

METs and Female 742,500-1798,499 METs; and e) Q5 or
Very High PA, with Male >2879,000 METs and Female
1798,500 METs.

Blood Pressure

After 15 minutes rest, with the subject in a sitting posi-
tion with both feet touching the floor and arm resting at
heart level, blood pressure was taken using a calibrated
mercury sphygmomanometer with a proper sized cuff.
Systolic blood pressure was determined when the first Ko-
rotkoff sound is heard, while diastolic blood pressure was
determined at the fifth Korotkoff sound. Pressure mea-
surement was taken 3 times, with at least 15 minutes in
between takes.

Anthropometry

Waist circumference was measured using calibrated non-
elastic measuring tape in accordance to the anatomical
landmarks proposed by the USA National Institutes of
Health protocol?”: with subjects standing in their under-
garments, an imaginary mark was delimited midpoint be-
tween the lower border of the rib cage and the iliac crest,
taking the length at the end of expiration. Weight was
assessed using a digital scale (Tanita, TBF-310 GS Body
Composition Analyzer, Tokyo — Japan), while Height was
obtained with a calibrated rod in millimeters and centime-
ters; the patients were shoeless and wearing light clothing
at all times. Body Mass Index was calculated using the
formula [Weight/Height?, expressed in kg/m?]3.

Laboratory Analysis

After 8-12 hours of fasting, serum levels of total choles-
terol, triacylglycerides (TAG), HDL-C and basal glycemia
were determined using computerized equipment (Human
Gesellschoft Biochemica and Diagnostica MBH, Magde-
burg, Germany). Fasting insulin was quantified using a
commercial ultrasensitive ELISA-based kit (DRG interna-
tional. Inc. USA. New Jersey), with a detention limit of <1
mU/L. HOMA2-IR and HOMAZ2-bcell models were calcu-
lated using the HOMA Calculator available at http:/www.
dtu.ox.ac.uk/homacalculator/, HOMAZ2-IR cut-off point
was set at =2 as previously evaluated in our population
(unpublished data). HOMA b-cell was distributed in ter-
tiles as follows: Tertil 1: <117.90; Tertil 2: 117.90-162.06;
and Tercil 3: =162.07). Likewise, Lipoprotein(a) [Lp(a)]
concentration was determined using the turbidimetric
latex method (Human Gesellschoft Biochemica and Diag-
nostica MBH, Magdeburg, Germany); the threshold for
Lp(a) was =30 mg/dL**. High sensivity C-Reactive Protein
(hs-CRP) was determined employing turbidmetric immune
essays (Human Gesellschoft Biochemica and Diagnostica
MBH, Magdeburg, Germany); elevated serum levels was
set at 75" percentile in our population (0.765 mg/L)?. Fi-
nally, the plasma concentration of TSH, FT, and FT, was
determined using the DRG International Inc. USA kit;
Subclinical Hypothyroidism diagnosis was made accord-
ing to NHANES criteria®: normal levels of FT, (0.9-1.9 ng/
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dL) with elevated TSH (=4.12 mUI/L) and absence of prior
personal history of thyroid disease.

Metabolic Syndrome Definitions

The MS criteria used in this study were:

1. IDF-2009 definition required 3 of the following 5 vari-
ables®: a) Elevated WC (Men =90 cm and Women =80
cm); b) Hypertriacylglyceridemia =150 mg/dL or specific
treatment for this abnormality; c) Low HDL-C, Men <40
mg/dL, Women <50 mg/dL or specific treatment for
this abnormality; d) Elevated Blood Pressure, Systolic
=130 mmHg, Diastolic 285 mmHg, or previous diagno-
sis of hypertension; e) Elevated Fasting Glucose, Glyce-
mia =100 mg/dL or drug treatment for hyperglycemia.

2. The IDF-2005 stated the following®: mandatory El-
evated WC (Men =90 cm and Women =80 cm) plus
any two of the following: a) Hypertriacylglyceridemia
=150 mg/dL or specific treatment for this abnormal-
ity; b) Low HDL-C, Men <40 mg/dL and Women <50
mg/dL or specific treatment for this abnormality; c) El-
evated Blood Pressure, Systolic =130 mmHg, Diastolic
=85 mmHg, or previous diagnosis of hypertension; d)
Elevated Fasting Glucose, with Impaired Fasting Glyce-
mia =100 mg/dL or previous diagnosis of T2DM.

3. The ATPIII-2005 definition required 3 of the following 5
components®: a) Elevated WC (Men =102 cm and Women
=88 cm); b) Hypertriacylglyceridemia =150 mg/dL or spe-
cific treatment for this abnormality; ¢) Low HDL-C, Men
<40 mg/dL, Women <50 mg/dL or specific treatment for
this abnormality; d) Elevated Blood Pressure, Systolic =130
mmHg, Diastolic 285 mmHg, or previous diagnosis of hy-
pertension; e) Elevated Fasting Glucose: Glycemia =100
mg/dL or drug treatment for hyperglycemia.

Statistical Analysis

Initially, the quantitative variables distribution was evalu-
ated using the Geary test and those with not normal dis-
tribution were submitted to logarithmic transformation.
The quantitative variables were expressed as arithmetic
means + standard deviation (SD), except CRP-us which
was expressed as median and p25-p75. t-Student test and
one way ANOVA with Tukey’s post-hoc analysis were em-
ployed in order to assess differences between arithmetic
means. For medians comparisons the Mann-Whitney’s U
test was employed. Qualitative variables were expressed
in absolute and relative frequencies and their associa-
tion was evaluated with the 2 (Chi square) test and dif-
ference of proportions with the Z Test. The degree of
concordance between SM classifications was determined
employing both, the Cohen’s Kappa coefficient and the
Landis-Koch’s assessment scale3®3’. This scale covey a
classification for kappa agreement results: a) <0,00: no
agreement; >0,00-0,20: insignificant; 0,21-0,40: discreet;
>0,41-0,60: moderate; 0,61-0,80: substantial; 0,81-1,00:
near perfect. Two logistic regression models were made in
order to estimate the Odds Ratio (IC95%) for MS accord-

Resultados

ing to each diagnostic classification. The first SM model
(MS according to the IDF-2009) was adjusted for: sex, age
group, ethnic groups, educational status, socioeconomic
status, family history of diabetes mellitus, alcohol con-
sumption, smoking habit, physical activity in the leisure
sphere according to IPAQ, presence of IR, BMI categories
and HOMA B-cell tertiles; a second adjustment was made
including the previous variables (model 1) plus the pres-
ence of elevated CRP. In the second and third model (SM
according to IDF-2005 and SM according to ATPIII-2005
respectively); the variable adjustment was similar to the
first one. The data were analyzed employing the Statisti-
cal Package for Social Sciences (SPSS) for Windows (SPSS
IBM Chicago, IL). The results were considered statistically
significant if p<0,05.

General characteristics of the population

Overall, there were 2,230 individuals, 47.4% (n=1,058)
were men and 52.6% (n=1,172) were women, with an
arithmetic mean age of 39.3+15.4 years. The metabolic
and anthropometric characteristics of the population are
depicted in Table 1.

Prevalence of Metabolic Syndrome

The overall prevalence of MS was 42.4% (n=946) accord-
ing to the IDF-2009, 41.6% (n=927) using the IDF-2005
and finally, 35.5% (n=791) when applying the ATPIII-2005
criteria (Figure 1). When distributing the individuals ac-
cording to gender and IDF-2009 consensus, there was a
higher prevalence of MS in men, with 44.6% of the men
and 40.4% of women (c2=3,956, p=0,047; Z Test <0,05).
Such pattern was observed when using the IDF-2005 but
with no significant difference between genders (x?=3,02
p=0,082; Z Test >0,05). Contrary, there were more wom-
en diagnosed with MS when applying the ATPIII-2005
criteria, albeit no differences were observed (x? =0,85
p=0,358; Z Test >0,05). Likewise, there was an increase
in MS diagnosis as age progressed (Figure 2), observing
that the majority of the patients were seen at 40 years
and beyond. Finally, Figure 3 shows the distribution of
the subjects according to the MS consensus used and the
level of agreement between them. When considering the
ATPIII-2005 and IDF-2009 consensus, the level of agree-
ment is k=0.86 (p<0,00001). Meanwhile, when evalu-
ating ATPIII-2005 and IDF-2005, the level of agreement
was k=0.84 (p<0,0001). Lastly, the level of agreement be-
tween IDF-2005 and IDF-2009 was k=0.98 (p<0,000001).

Metabolic Syndrome components

When evaluating each component of the syndrome indi-
vidually, it was observed that abdominal obesity was the
most prevalent with 75.1% (n=1,675) according to IDF-
2009/IDF-2009, while it was 48.9% (n=1,091) when us-
ing the ATPIII-2005 WC cutpoints. When stratified by gen-




der, women were mostly found to have obesity compared
to men, during application of IDF-2005/IDF-2009 (79,0%
vs. 70,8% respectively; c?=20,080, p<0,001) as well as
ATPIII-2005 (57,8% vs. 39,0% respectively; ?=78,764
p<0,001) cutoff points. The second most prevalence com-
ponent was Low HDL-C levels, with 57.8% (n=1,288),
and as elevated WC, it was more prevalent in women
than in men (64,2% vs. 50,7%; c?=41,549 p<0,001).

Metabolic Syndrome and Sociodemographic variables
For this investigation, the Sociodemographic variables an-
alyzed were ethnicity, socioeconomic status, educational
status and working condition according to each MS con-
sensus (Table 2). The only variable with a significant asso-
ciation was Educational status, with x?=86,465; p<0.001
for the IDF-2009, x?=82.583; p<0.001 for IDF-2005, and
¥?=93,334; p<0.001 for ATPIII-2005.

Metabolic Syndrome and Psychobiological variables
The psychobiological variables, alcohol, smoking and
leisure time physical activity and their association with
MS criteria are depicted in Table 3. Former and current
smokers had higher prevalence of MS, and this habit
was found to be associated with all three MS definitions,
with x?=35,804; p<0.001 for the IDF-2009, x?=36,066;
p<0.001 for IDF-2005, and x?=34,663; p<0.001 for AT-
PII-2005. This pattern was also observed in inactivity or
low leisure time physical activity individuals, where lack
of this type of physical activity was associated with all
the MS criteria, where IDF-2009 rendered x?=51,754;
p<0.001, IDF-2005 x2=91,065; p<0.001, and ATPIII-2005
X?=58,947; p<0.001. Alcohol doesn’t seem to be associ-
ated with any MS definition.

Metabolic Syndrome and other metabolic disturbances
When analyzing MS and markers of Low grade inflamma-
tion such as CRP-us and Lp(a), both particles were associ-
ated with all three MS consensuses, where Lp(a) obtained
IDF-2009 x?=26,766; p<0.001, IDF-2005 x2=26,968;

p<0.001, and ATPIlI-2005 x?=20,594; p<0.001; while
CRP-us rendered IDF-2009 x2=78,313; p<0.001, IDF-
2005 %?=70,597; p<0.001, and ATPIlI-2005 x*=84,541;
p<0.001. Moreover, insulin resistance was highly associ-
ated with MS diagnosis with every definition used, with
IDF-2009 x*=160,97; p<0.001, IDF-2005 x?=198,339;
p<0.001, and ATPIlI-2005 x?=198,339; p<0.001. Like-
wise, HOMA b-cell function was also associated with MS,
with IDF-2009 x?=26,63; p<0.001, IDF-2005 x*=21,90;
p<0.001, and ATPII-2005 x?=24,14; p<0.001. Interest-
ingly, Subclinical Hypothyroidism was found to be associ-
ated with the 3 definitions, where the following results
were obtained: IDF-2009 x?=4,485; p=0.028, IDF-2005
¥?=5,536; p=0.019, and ATPIII-2005 x?=7,416; p=0.006.
Just as expected, T2DM and obesity measured by BMI
were also associated with the 3 MS criteria; see Table 3.

Risk factors for each Metabolic Syndrome classification
When analyzing MS definitions and associated risk factors,
the models were analyzed according to each classification.
Table 4 shows IDF-2009 and associated factors, where male
gender (OR: 1.67; 1C95% 1.24-2.35, p<0.01), 60-69 year
age group (OR: 21.15; 1C95% 8.09-55.27, p<0.01), obe-
sity (according to WHO) (OR: 7.65; 1C95% 4.87-12.01,
p<0.01) and insulin resistance (OR: 3.29; IC95% 2.25-4.83,
p<0.01) were associated with higher risk for MS with this
criteria; whereas, the highest HOMA b-cell tertile was as-
socviated with lower risk for MS (OR: 0.47; IC95% 0.29-
0.76, p<0.01). When using the IDF-2005 criteria, the same
variables retained a similar pattern (Table 5), with higher
risk offered by 60-69 year age group and elevated BMI
with OR: 8.71; 1C95% 5.53-13.73, p<0.01. Lastly, when
evaluating ATPIII-2005 (Table 6), 3 important findings can
be highlighted: a) First, male gender no longer conferred
risk for MS; b) Very high physical activity in leisure time is
a protective factor (OR: 0.46; IC95% 0.25-0.86, p<0.02);
and ¢) BMI resulted in a higher risk for MS with OR: 17.05;
IC95% 9.99-29.08, p<0.01.

Figure 1. Prevalence of Metabolic Syndrome in the general population according to gender and 3 Metabolic Syndrome Diagnostic

criteria. Maracaibo, 2012
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Table 1. General characteristics of the population. Distributed according to Metabolic Syndrome diagnostic criteria Maracaibo, 2012

IDF-2009 IDF-2005 ATPIII-2005
MS Absent MS Present LB MS Present MS Absent MS Present
(n=1284, 57,6%) (n=946, 42,2%) (;‘:'1302;” (n=927, 41,6%) (n=1439,64,5%) (N=791,35,5%) =
Mean*SD Mean*SD Mean+SD Mean*SD Mean*SD MeantSD
Age (years) 33,4+13,6 47,3£13,9 9,63x10" | 33,5:13,7 47,4138 |6,98x1072| 34,45:¢14,23 | 48,19+13,28 [1,53x10"
BMI (kg/m?) 26,145,3 31,246,13 2,93x10% | 26,153 31,4460  [1,19x10%| 26,19+518 | 32,21+6,15 [3,17x10
}’(\:’sj?tdm“mfe'ence 88,4+13,0 102,9414,1 7,05x10" | 88,3130 | 103,3:139 |2,04x10"| 88,71£12,57 |105,24+14,00 |7,48x107
Fﬁ;%‘f)g'ycemia 89,7£16,0 110,7+42,2 3,74x10% | 90,4£19,1 110,1£41,1  [3,63x10%5| 90,17+15,97 | 113,98+45,05 [1,00x10
Fasting insulin (uU/ml) 12,6+7,8 17,4£10,8 7,52x10% | 12,647,9 17,5¢10,8 | 2,33x10° | 12,778,10 | 18,15£10,96 |2,15x10°°
HOMA 2-IR 1,84+1,10 2,70+1,63 1,86x10% | 1,85£1,11 2,70£1,64 [589x104¢|  1,86£1,12 2,8241,67 |2,26x10%
HOMA B-cell 146,7+59,2 140,072,2 1,51x10° | 1459+59.4 | 141,0£72,3 |8,16x10° | 146,91+62,32 | 138,53£69,79 |5,08x10°07
(T;t:/' df;“"eSte“" 179,8+40,3 2054488 | 7,10x10% | 180,5:409 | 204,9¢486 [3,32x10%| 181,94:41,62 | 206,67+49,00 |7,51x10°
?ln?g/_:LE))L_C cholesterol | 444 6439 1 166,0¢47,7 | 1,30x107 | 132,5:39.9 | 166,4+47,5 |8,69x10%5| 134,78+40,95 | 168,19+47,86 |1,53x10
(Tr:glcgl'_g;'yce”des 88,2£46,9 186,0£126,5 | 1,28x107"® | 89,8+492 | 186,7+127,3 |2,64x10°7| 94,86£54,56 |194,16£132,92|7,45x10
HDL-C Male (mg/dL) 45,1411,8 35,7483 1,81x105 | 44,9+11,8 357483  [1,14x10| 43,91£11,80 | 3550+8,26 |6,87x10%
HDL-C Female (mg/dL) |  50,712,1 41,248,7 8,28x104 | 50,66+12,19 | 41,20¢875 | 1,8x104 | 50,11412,12 | 41,0948,89 |844x10%
LDL-C (mg/dL) 113,8£36,0 130,6839,4 | 4,77x10% | 1144365 | 130,1£39,1 |596x10%8| 11542+36,82 | 131,02439,29 |3,35x107"
VLDL (mg/dL) 17,6£9,4 37,3£25,1 4,88x10% | 17,9:9.8 3774253  [3,50x10%°| 18,92+¢10,90 | 38,85:26,42 |6,95x10-7
Lp(a) (mg/dL) 27,0413, 29,8+14,0 <0.0001 27,0¢13,6 20,8413,9 | <0.0001 | 27,27+13,76 | 29,97+13,84 | <0.0001
SBP (mmHg) 113,5¢13,7 127,9¢17,0 | 506x10% | 1137138 | 127,9¢17,1 |3,86x10%2| 114,33%14,00 |129,36+17,01 |1,47x10°°
DBP (mmHg) 73,3495 82,5112 7,84x10% | 73,4496 82,5¢112 |1,04s10%| 73,86:074 | 8343+11,18 |1,37x10¢
hs-CRP-us total (mg/L)T| 0,3(0,08-0,5) | 0,4 (0,1-1,0) | 3,84x10°¢ | 0,3(0,08-0,6) | 0,4(0,1-1,0) [4,75x10"%| 0,3(0,08-0,61) |0,5(0,21-1,16) |6,36x10°"
CRP-us Male (mg/LT | 0,3(0,08-0,575) | 0,4(0,18-0,95) | 6,67x10° [0,3(0,08-0,576)| 0,4(0,18-0,94) |4,72x107 | 0,3(0,08-0,57) |0,5(0,28-1,01) |3,71x10
CRP-us Female (mg/L)T| 0,3(0,08-0,0611)| 0,5(0,21-1,19) | 5,60x10"° [0,3(0,08-0,619)| 0,5(0,21-1,19) | 1,4x10"" | 0,3(0,90-0,62) |0,5(0,23-1,25) | 2,66x10°"

IDF-2009: IDF/AHA/NHLBI/WHF/IAS/IASO-2009; IDF-2005: International Diabetes Federation-2005; ATPII1-2005: Third Report of the Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults.
BMI: Body Mass Index; hs.-CRP: high sensivity C-Reactive Protein; DBP: Diastolic blood pressure; SBP, Systolic blood pressure.
*t Student Test
TExpressed in Median (p25-p75), comparison calculated with U Mann-Whitney test.

Figure 2. Metabolic Syndrome prevalence according to age group according to 3 Metabolic Syndrome Diagnostic criteria. Maracaibo, 2012
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Table 2. Prevalence of Metabolic Syndrome according to sociodemographic variables. Maracaibo, 2012.

IDF-2009 IDF-2005
Present Absent Present

Absent

Absent

ATPIII-2005

Present

n n % X2(p) n n_ % X2(py n n_ % X2 (pf

Ethnic grpup 2.006 (0,735) 2.720 (0,606) 3,319 (0,506)
Mixed Race 985 | 58,2 | 707 | 41,8 1000 ) 59,1 | 692 | 40,9 1103 | 65,2 [ 589 | 34,8

Hispanic White 192 | 54,5 | 160 | 45,5 193 | 54,8 | 159 | 45,2 217 |1 61,6 | 135 | 38,4
Afro-Venezolan 36 | 54,5 | 30 | 455 37 | 56,1 29 | 43,9 39 | 59,1 | 27 | 40,9

Amerindian 63 | 59,4 [ 43 [ 40,6 65 | 613 ] 41 |387 72 [ 67,9 | 34 | 321

Others 8 | 571 6 42,9 8 57,1 6 | 429 8 57,1 6 | 42,9

Socioeconomic Status 5,662(0,226) 4,383(0,357) 4,074 (0,396)
Strata |: Upper Class 24 66,7 12 [ 333 24 66,7 ] 12 | 333 25 1694 | 11 | 30,6

Strata II: Upper-Middle Class | 238 | 57,6 | 175 | 42,4 239 | 57,9 | 174 | 421 273 | 66,1 | 140 | 33,9

Strata Ill: Middle Class 524 | 59,7 | 354 | 40,3 529 | 60,3 | 349 | 39,7 580 [ 66,1 | 298 | 33,9

Strata IV: Working Class 444 | 55,6 | 354 | 44,4 456 | 57,1 | 342 [ 42,9 497 | 62,3 | 301 37,7

Strata V: Extreme Poverty 54 [ 51,4 | 51 | 48,6 55 | 52,4 | 50 | 47,6 64 | 61,0 [ 41 [ 39,0

Educational Status 86,465(<0.001) 82.583(<0.001) 93,334 (<0.001)
llliterate 22 | 423 | 30 [ 57,7 23 | 442 ] 29 | 558 29 | 558 | 23 | 442

Primary Education 1381 39,1 | 215 | 60,9 144 | 40,8 | 209 | 59,2 159 | 45,0 [ 194 | 55,0

Secondary Education 688 | 66,1 | 353 | 33,9 697 | 67,0 | 344 | 33,0 759 | 72,9 [282] 27,1

Higher Education 436 | 55,6 | 348 | 44,4 439 [ 56,0 | 345 [ 44,0 492 | 62,8 | 292 | 37,2

Working Status 0,458(0,496) 0,355(0,551) 0,70 (0,792)
Employed 739 | 57,0 | 558 | 43,0 751 | 57,9 | 546 | 42,1 834 | 64,3 | 463 | 35,7

Unemployed 545 | 58,4 | 388 | 41,6 552 | 59,2 | 381 | 40,8 605 | 64,8 [ 328 | 35,2

“Chi-square Test.
Figure 3. Level of Agreement between the 3 Metabolic Syndrome diagnostic criteria. Maracaibo, 2012
ATPIII-2005:
35,5% (1=791)
[ IDF- 2009 & ATPIII-2005: IDF-2005 & ATPIII-2005: ]
x: 0,86 (p<0,00001) K=: 0,84 (p<0,0001)
IDF-2009: IDF-2005:
42.4% (1=946) 41,6% (1=927)
[ IDF-2009 & IDF-2005: ]
20,98 (p<0,000001)
Figure 4. Prevalence of Metabolic Syndrome Components. Maracaibo, 2012
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Table 3. Metabolic Syndrome prevalence according to psychobiological traits and selected metabolic disorders. Maracaibo, 2012

Consenso 2009 IDF-2005 ATPIII-2005

Absent Present Absent Present Absent Present

n % n % x2(p)” n % n % X2 (p)” n % n % x2(p)”
Alcohol consumption® 0,418 (0,518) 0,131 (0,717) 0,105 (0,746)
Non-Drinker 904 | 58,0 | 654 | 42,0 913 | 58,6 | 645 | 41,4 1002| 64,3 | 556 | 35,7
Drinker 380 | 56,5 292 | 43,5 390 | 58,0 | 282 | 42,0 437 (65,0 235 | 35,0
Smoking 35,804 (<0,001) 36,066 (<0.001) 34,663 (<0,001)
Non-smoker 953 | 61,7 | 591 | 38,3 965 | 62,5 579 | 37,5 1055 68,3 | 489 | 31,7
Current smoker 169 | 51,5 | 159 [ 48,5 175 | 53,4 | 153 [ 46,6 197 [ 60,1 | 131 | 39,9
Former smoker 155 | 45,6 | 185 | 54,4 156 | 45,9 | 184 | 54,1 178 | 52,4 | 162 | 47,6
Leisure time physical activity 51,754 (<0,001) 91,065 (<0.001) 58,947(<0.001)
Inactive 721 | 53,2 | 634 | 46,8 735 | 54,2 | 620 | 45,8 812 | 59,9 | 543 | 40,1
Very low 100 [ 59,9 | 67 (40,1 102 [ 61,1 | 65 [38,9 110 (65,9 | 57 | 34,1
Low 106 [ 58,9 74 [411 108 [ 60,0 ( 72 (40,0 121 |67,2| 59 |328
Moderate 107 | 61,5| 67 [38,5 107 | 61,5| 67 [38,5 118 (67,8 | 56 |32,2
High 100 [ 59,9 | 67 |[40,1 100 [ 59,9 | 67 |[40,1 114 | 68,3| 53 |31,7
Very high 150 | 80,2 37 (19,8 151 180,7| 36 (19,3 164 |87,7| 23 | 123
Lipoprotein(a) 26,766 (<0.001) 26,962 (<0.001) 20,594 (<0.001)
Normal 706 61,7 | 439 | 38,3 716 | 62,5 429 | 37,5 777 | 67,9 368 | 32,1
High 344 | 49,4 | 353 | 50,6 350 | 50,2 | 347 | 49,8 400 57,4 | 297 | 42,6
hs-CRP 78,313(<0.001) 70,597(<0.001) 84,541(<0.001)
Normal 681 | 63,9 | 385 | 36,1 684 | 64,2 382 | 35,8 70,8 | 311 | 29,2|70,8
High 132 (37,1 224 (62,9 138 38,8 | 218 [ 61,2 43,8200 | 56,2 43,8
Insulin resistence® 160,97 (<0.001) 198,339(<0.001) 198,339 (<0.001)
Absent 761 | 70,3 | 322 | 29,7 848 | 78,3 | 235 | 21,7 848 | 78,3 | 235 | 21,7
Present 399 (42,3 | 544 | 57,7 455 (48,3 | 488 [ 51,7 455 (48,3 | 488 | 51,7
HOMA B-cell Tertiles 26,63 (<0.001) 21,90 (<0.001) 24,14 (<0.001)
<117.90 377 | 32,5 358 | 41,3 390 | 33,1 | 345 | 40,6 430 (33,0 305 | 42,2
117.90-162.06 427 (36,8 | 231 [ 26,7 429 (36,4 | 229 [ 27,0 468 (35,9 190 | 26,3
2162.07 356 | 30,7 | 277 | 32,0 358 | 30,4 | 275 | 32,4 405 (31,1 228 | 31,5
BMI (kg/m?)T 370,713(<0.001) 396,625 (<0.001) 482,977 (<0.001)
<249 583 | 83,9 112 | 16,1 594 | 85,5 101 | 14,5 631 (90,8 64 | 9,2
25-29.9 448 | 57,0 | 338 [ 43,0 456 | 58,0 | 330 [ 42,0 539 | 68,6 | 247 | 31,4
> 30 253 | 33,8 | 496 | 66,2 253 | 33,8 | 496 | 66,2 269 | 35,9 | 480 | 64,1
T2DM 179,51 (<0.001) 170,63 (<0.001) 225,748 (<0.001)
Absent 1263| 61,8 | 780 | 38,2 1278 62,6 | 765 | 37,4 1412 69,1 | 630 | 30,9
Present 21 | 11,2 | 166 | 88,8 25 | 13,4 | 162 | 86,6 27 |14,4| 161 | 85,6
Subclinical Hypothyroidism 4,485 (0,028) 5,536 (0,019) 7,416 (0,006)
Euthyroid state 216 | 61,7 | 134 | 38,3 220 162,9( 130 | 37,1 237 (67,7 113 | 32,3
Hypothyroid state 18 |43,9| 23 |56,1 18 |43,9| 23 |56,1 19 |46,3| 22 [53,7

®Drinker > 1gr/day; SHOMA2-IR >2.00; According to WHO.

"Chi-square test




Table 4. Risk factors associated with Metabolic Syndrome according to IDF/AHA/NHLBI/WHF/IAS/IASO-2009. Maracaibo 2012.

Model 1* Model 2**
Crude Odds Ratio Adjusted Odds Ratio Adjusted Odds Ratio b
(IC 95%2) (IC 95%2) (IC 95%2) P

Gender
Female 1.00 - 1.00 - 1.00 -
Male 1.19 (1.00 - 1.40) 0.05 1.62(1.24 -2.12) <0.01 1.67 (1.18 - 2.35) <0.01
Age Groups (years)
<20 1.00 - 1.00 - 1.00 -
20-29 1.78 (1.06 - 3.00) 0.03 1.57 (0.82 - 3.00) 0.18 1.21 (0.54 - 2.70) 0.65
30-39 4.79 (2.85- 8.04) < 0.01 2.77 (1.42- 5.43) <0.01 2.64 (1.15-6.03) 0.02
40-49 11.10 (6.67- 18.48) <0.01 7.00 (3.59 - 13.63) <0.01 6.52 (2.84 - 14.97) <0.01
50-59 15.58 (9.25 - 26.24) <0.01 9.35 (4.74 - 18.45) <0.01 10.11 (4.34 -23.55) <0.01
60-69 26.06 (14.38 - 47.21) <0.01 17.04 (7.99 - 36.34) <0.01 21.15(8.09 - 55.27) <0.01
=70 24.99 (12.47 - 50.10) <0.01 15.23 (6.43 - 36.06) <0.01 15.46 (5.13 - 46.59) <0.01
Leisure time Physical Activity
Inactive 1.00 - 1.00 - 1.00 -
Very low 0.76 (0.55 - 1.06) 0.10 0.95 (0.62 - 1.48) 0.83 1.05 (0.58 - 1.94) 0.86
Low 0.79 (0.58 - 1.09) 0.15 0.76 (0.49 - 1.17) 0.21 0.96 (0.54 - 1.72) 0.89
Moderate 0.71(0.52 - 0.98) 0.04 0.95 (0.61 - 1.47) 0.80 1.26 (0.71 - 2.23) 0.43
High 0.76 (0.55 - 1.06) 0.10 1.15(0.73 - 1.81) 0.55 1.09 (0.60 - 1.99) 0.76
Very high 0.28 (0.19-0.41) <0.01 0.62 (0.38 - 1.03) 0.07 0.81(0.44 - 1.51) 0.51
BMI (kg/m?)
<249 1.00 - 1.00 - 1.00 -
25-29.9 3.93 (3.07 - 5.03) <0.01 3.20 (2.32 - 4.40) <0.01 3.85(2.51-5.90) <0.01
230 10.21 (7.93 - 13.14) <0.01 6.17 (4.40 - 8.64) <0.01 7.65 (4.87 - 12.01) <0.01
HOMA B-cell
<117.90 1.00 - 1.00 - - -
117.90-162.06 0.57 (0.46 - 0.71) <0.01 0.50 (0.37 - 0.69) <0.01 0.57 (0.38 - 0.87) <0.01
2162.07 0.82 (0.66 - 1.01) 0.07 0.43 (0.29 - 0.63) <0.01 0.47 (0.29 - 0.76) <0.01
Insulinorresistence®
Absent 1.00 - 1.00 - 1.00 -
Present 3.22 (2.68 - 3.87) < 0.01 3.71(2.74 - 5.02) <0.01 3.29 (2.25-4.83) <0.01
hs-CRP¢
Normal 1.00 - - - 1.00 -
High 3.00 (2.34 - 3.85) <0.01 - - 2.74 (1.92 - 3.91) <0.01

a Confidence Interval (95%); b Significance level; c HOMA2-IR: 22; d High hs-CRP 20.765mg/L
* Model 1: Adjusted by gender, age group, ethnicity, education status, working status, socioeconomic statis, antecedente familiar de diabetes mellitus, alchol consumption,
smoking, leisure time physical activity, BMI insulin resistance, and HOMA B-cell tertiles.
** Model 2: Model 1 adding High hs-CRP.




Table 5. Risk factors associated with Metabolic Syndrome according to IDF-2005. Maracaibo 2012

Crude Odds Ratio

Model 1*

p°

Adjusted Odds Ratio

p°

Model 2**

Adjusted Odds Ratio

(IC 95%*) (IC 95%3) (IC 95%*)
Gender
Female 1.00 - 1.00 - 1.00 -
Male 1.19 (1.00 - 1.40) 0.05 1.57 (1.20 - 2.05) <0.01 1.62 (1.15 - 2.28) <0.01
Age Groups (years)
<20 1.00 - 1.00 - 1.00 -
20-29 1.78 (1.06 - 3.00) 0.03 1.64 (0.84 - 3.21) 0.15 1.20 (0.54 - 2.68) 0.65
30-39 4.79 (2.85-8.04) <0.01 2.89 (1.45-5.77) <0.01 2.54 (1.11-5.81) 0.03
40-49 11.10 (6.67- 18.48) <0.01 7.52 (3.79 - 14.93) <0.01 6.34 (2.77 - 14.53) <0.01
50-59 15.58 (9.25 - 26.24) <0.01 9.76 (4.86 - 19.62) <0.01 9.53 (4.09 -22.15) <0.01
60-69 26.06 (14.38 - 47.21) <0.01 17.09 (7.91 - 36.93) <0.01 19.69 (7.58 - 51.3) <0.01
270 24.99 (12.47 - 50.10) <0.01 14.38 (6.04 - 34.26) <0.01 11.92 (4.06 - 34.99) <0.01
Leisure time Physical Activity
Inactive 1.00 - 1.00 - 1.00 -
Very low 0.76 (0.55 - 1.06) 0.10 0.94 (0.61 - 1.47) 0.80 1.13 (0.89 - 2.06) 0.69
Low 0.79 (0.58 - 1.09) 0.15 0.75(0.48 - 1.15) 0.19 0.89 (1.32-1.59) 0.70
Moderate 0.71(0.52 - 0.98) 0.04 0.99 (0.64 - 1.55) 0.99 1.32(1.13-2.33) 0.35
High 0.76 (0.55 - 1.06) 0.10 1.22(0.77 - 1.92) 0.39 1.13 (0.85 - 2.05) 0.68
Very high 0.28 (0.19 - 0.41) <0.01 0.63 (0.38 - 1.05) 0.08 0.85 (0.91 - 1.56) 0.59
BMI (kg/m?)
<249 1.00 - 1.00 - 1.00 -
25-29.9 3.93 (3.07 - 5.03) <0.01 3.49 (2.51-4.83) <0.01 4.11 (2.67 - 6.33) <0.01
=30 10.21 (7.93 - 13.14) <0.01 7.01(4.97 -9.87) <0.01 8.71 (56.53 - 13.73) <0.01
HOMA B-cell
<117.90 1.00 - 1.00 - - -
117.90-162.06 0.60 (0.49 - 0.75) <0.01 0.55(0.40 - 0.76) <0.01 0.64 (0.42 - 0.97) 0.03
2162.07 0.87 (0.70 - 1.08) 0.20 0.48 (0.33 - 0.69) <0.01 0.55 (0.34 - 0.88) 0.01
Insulinorresistence®
Absent 1.00 - 1.00 - 1.00 -
Present 3.22 (2.68 - 3.87) <0.01 3.53 (2.61-4.78) <0.01 3.01 (2.07 - 4.39) <0.01
hs-CRP¢
Normal 1.00 - - - 1.00 -
High 3.00 (2.34 - 3.85) <0.01 - - 2.46 (1.73 - 3.49) <0.01

a Confidence Interval (95%); b Significance level; c HOMA2-IR: 22; d High CRP-us: 20.765mg/L

* Model 1: Adjusted by gender, age group, ethnicity, education status, working status, socioeconomic statis, antecedente familiar de diabetes mellitus,
alchol consumption, smoking, leisure time physical activity, BMI insulin resistance, and HOMA (-cell tertiles.

** Model 2: Model 1 adding High hs-CRP.



Table 6. Risk factors associated with Metabolic Syndrome according to ATPIII-2005. Maracaibo 2012

Model 1* Model 2**
Crude Odds Ratio ; Adjusted Odds Ratio Adjusted Odds Ratio
(IC 95%2) P (IC 95%?) (IC 95%2)
Gender
Female 1.00 - 1.00 - 1.00 -
Male 0.98 (0.82-1.16) 0.77 1.13 (0.85 - 1.51) 0.39 0.98 (0.68 - 1.41) 0.92
Age Groups (years)
<20 1.00 - 1.00 - 1.00 -
20-29 2.11 (1.09 - 4.07) 0.03 1.83 (0.77 - 4.32) 0.17 1.24 (0.46 - 3.34) 0.67
30-39 6.21 (3.25- 11.87) <0.01 3.01(1.26-7.19) 0.01 2.01(0.74 - 5.50) 0.17
40-49 15.50 (8.20- 29.29) <0.01 8.39 (3.55 - 19.85) <0.01 4.78 (1.77 - 12.90) <0.01
50-59 18.79 (9.87 - 35.75) <0.01 9.66 (4.04 - 23.06) <0.01 7.05 (2.58 - 19.29) <0.01
60-69 32.80 (16.40-65.59) | <0.01 18.69 (7.41 - 47.12) <0.01 16.23 (5.45 - 48.34) <0.01
270 26.49 (12.36 - 56.78) | <0.01 16.59 (6.07 - 45.35) <0.01 12.91 (3.83 - 43.49) <0.01
Leisure time Physical Activity
Inactive 1.00 - 1.00 - 1.00 -
Very low 0.78 (0.55 - 1.09) 0.14 1.08 (0.68 - 1.72) 0.75 0.97 (0.51 - 1.86) 0.94
Low 0.73 (0.52-1.01) 0.06 0.72 (0.45-1.14) 0.16 0.87 (0.46 - 1.63) 0.66
Moderate 0.71(0.51-0.99) 0.05 0.97 (0.60 - 1.56) 0.89 1.29 (0.69 - 2.39) 0.43
High 0.70 (0.49 - 0.98) 0.04 0.89 (0.54 - 1.48) 0.67 0.78 (0.40 - 1.55) 0.48
Very high 0.21(0.13-0.33) <0.01 0.46 (0.25-0.86) 0.02 0.56 (0.26 - 1.21) 0.14
BMI (kg/m?)
<249 1.00 - 1.00 - 1.00 -
25-29.9 4.52 (3.35-6.09) <0.01 3.57 (2.44 - 5.22) <0.01 4.68 (2.80 - 7.83) <0.01
> 30 17.59 (13.07 - 23.68) | <0.01 11.93 (8.06 - 17.66) <0.01 17.05 (9.99 - 29.08) <0.01
HOMA B-cell
<117.90 1.00 - 1.00 - - -
117.90-162.06 0.57 (0.46 - 0.72) <0.01 0.41(0.29 - 0.58) <0.01 0.36 (0.22 - 0.58) <0.01
2162.07 0.79 (0.64 - 0.99) 0.04 0.29 (0.19-0.43) <0.01 0.21(0.12-0.36) <0.01
Insulinorresistence®
Absent 1.00 - 1.00 - 1.00 -
Present 3.87 (3.19-4.69) <0.01 4.97 (3.55 - 6.95) <0.01 5.28 (3.41-8.19) <0.01
hs-CRP¢
Normal 1.00 - - - 1.00 -
High 3.11(2.43 - 3.99) <0.01 - - 2.77 (1.91 - 4.02) <0.01

a Confidence Interval (95%); b Significance level; c HOMA2-IR: 22; d High CRP-us: 20.765mg/L

* Model 1: Adjusted by gender, age group, ethnicity, education status, working status, socioeconomic statis, antecedente familiar de diabetes mellitus, alchol consumption,
smoking, leisure time physical activity, BMI insulin resistance, and HOMA B-cell tertiles.

** Model 2: Model 1 adding High hs-CRP.



Table 7. Prevalence of Metabolic Syndrome in different regions of the world. Maracaibo, 2012

Continent

City (Country)

Total

Male
(%)

Female

(%)

Author, Year
(Reference)

MS Criteria

San Juan (Puerto Rico) 43,3 45,3 42,2 859 Pérez, 2008 (34) ATPIII*
Maracaibo (Venezuela) 42,4 44,6 40,4 2.230 Bermudez, 2012 IDF/AHA/NHLBI§
Santic spiritus (Cuba) 39,8 40,0 39,8 1.019 Bustillo, 2011 (36) ALAD#
United States of America 38,5 41,9 35,0 3461 Ford E, 2010 (35) IDF/AHA/NHLBI
Brasil FD (Brasil) 32,0 30,9 33,0 2.130 Dutra, 2012 (33) IDF/AHA/NHLBI
Mexico City (Mexico) 27,0 224 22,2 1.720 Escobedo, 2009 (40) ATPII
America Barquisimeto (Venezuela) 26,0 23,0 22,7 1.836 Escobedo, 2009 (40) ATPIII
Santiago (Chile) 21,0 15,3 19,0 1.648 Escobedo, 2009 (40) ATPIII
Bogota (Colombia) 20,0 14,7 18,2 1.550 Escobedo, 2009 (40) ATPIII
Canada 19,1 17,8 20,5 1800 Riediger, 2011 (41) IDF/AHA/NHLBI
Lima (Peru) 18,0 13,2 17,7 1.645 Escobedo, 2009 (40) ATPIII
Buenos Aires (Argentina) 17,0 17,3 9,7 1.476 Escobedo, 2009 (40) ATPII
Quito (Ecuador) 14,0 55 16,4 1.627 Escobedo, 2009 (40) ATPIII
Tehran (Iran) 30,1 24,0 42,0 10.368 Azizi, 2003 (37) ATPIII
Northern India 31,6 22,9 39,9 1.091 Gupta ,2004 (42) ATPIII
Asia Beijing (China) 23,2 24,5 22,7 16.442 Li, 2010 (43) IDFY
Hong Kong 17,1% 15,3 18,8 2.843 Thomas, 2005 (44) ATPIII
Taiwan a 11,2 18,6 8.320 Chuang, 2002 (45) ATPIII
Turkey 33,9 28,0 39,6 4.259 Kozan, 2007 (38) ATPIII
Europe Greece a 24,2 22,8 4.753 Athyros, 2005 (16) ATPIII
Yecla (Murcia, Spain) 20,2 23,8 16,8 317 Martinez, 2006 (46) ATPIII
Italy a 15,0 18,0 2.100 Miccoli, 2005 (47) ATPIII
. Australia 30,7 34,0 27,2 11.247 Cameron, 2007 (39) IDF
Africa y Oceania -
Seychelles 25,1 25,0 35,0 1255 Kelliny, 2008 (48) IDF

2Data not shown

*Third Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults

§IDF/AHA/NHLBI/WHF/IAS/IASO-2009
FLatinamerican Diabetes Association
{lInternational Diabetes Federation-2005

he Metabolic Syndrome is one of the most con-

troversial definitions in the medical field due to

the number of criteria that have been proposed
and the notorious issue concerning the anthropometric
variable, waist circumference. Nevertheless, the purpose
of these definitions throughout time is the identification
of high risk individuals for CVD? and T2DM?3. The defini-
tions used in this investigation are in chronological order,
the International Diabetes Definition published in 20058,
the Adult Treatment Panel Il whose actualization came
out in 20058, and finally the Harmonizing consensus
which was released in 2009°.

Each definition criteria has a crucial characteristic. For ex-
ample, IDF-2005 established that abdominal obesity was
mandatory to diagnose MS and WC was defined accord-
ing to ethnic group. The ATPIII-20058 was an update from
the ATPIII-2002 7, which maintained the previous cutpoints
for WC, TAG, HDL-C and blood pressure, but adjusted

glycemia to 100 mg/dL. These two criteria had major dif-
ferences concerning WC cut-off points where the first
was established to be ethnic specific, whereas the second
maintained a simpler worldwide cutpoint of WC, =102
c¢m in men and =88 cm in women. Both ATPIIl kept such
cutpoint because it was observed that subjects tended to
have 2 metabolic components presents and to be insulin
resistance when having WC was between 94-101 cm’#.
However, these arbitrary cutpoints cannot be considered
population-specific and this lack of sensitivity would un-
der diagnose obesity in certain populations, such as in Lat-
in America. This argument was revised in IDF-2009° and
it was concluded that each ethnic group should research
and develop appropriate WC in order to accurately evalu-
ate abdominal obesity, and therefore improve diagnostic
precision of MS diagnosis. Given all these modifications,
prevalence of MS around the world depend on the criteria
used (Table 6°%°3), and this offers limitation in regards to
comparison and prediction of CVD risk.



Worldwide prevalence of MS varies according to age,
gender, ethnic group, prevention goal and MS defini-
tion applied. The Chinese Multi-provincial Cohort Study>
evaluated prevalence of MS in over 26 thousand adults
from the Chinese population using ATPIII-2005 and IDF-
2005, reporting a level of agreement between both cri-
teria of k=0.786 in men and k=0.0887 in women; also
ATPIII-2005 was able to diagnose 4% more people with
MS because it doesn’t reduce the spectrum of diagnosis
to just obese individuals, because those with 3 metabolic
variables other than elevated WC are considered to have
MS. These conclusions are also observed in other inves-
tigations such as Forero et al."" in Colombia with scarce
agreement of k=0.3997 apparently due to differences in
detecting obese subjects.

When comparing agreement on 3 or more criteria, vary-
ing results are observed especially when age and gender
is concerned. Paula et al.’? evaluated the adequacy of 4
MS diagnosis in a Brazilian sample of elderly women (AT-
PIlI-2002, ATPII-2005, IDF-2005 and IDF-2009), report-
ing that the ATPIII-2005 consensus was more adequate
to diagnose MS in elderly women, with an agreement of
k=0.79 between ATPIII-2002 and IDF-2009; such findings
are supported by recent results from Saad et al.® in an-
other Brazilian sample of women beyond 60 years of age.

In another Latin American country, Mora Garcia et al.’
evaluated the level of agreement of 4 MS definitions in the
population of Cartagena, reporting that IDF-2009 rendered
the highest prevalence of MS with 36.3%, with an agree-
ment between IDF-2005 of k=0.893, while a lower Cohen
function of k=0.711 with ATPIII-2005, apparently due to
differences between WC cut-off points. The recommended
application of IDF-2009 in an adult population is not only
observed in South American studies' ", it has also been
suggested in the Greeks'®, in Iranians' and Malaysians'.
However, the recommendation seems to change when
CVD prevention is the main objective, where ATPIII-2005
seems to be more predictive than other definitions (ANOVA
p<0.001 ™), and it's associated with higher risk for coro-
nary disease (OR=2.48; 95%Cl 1.80-3.82 '®), cerebrovascu-
lar disease (OR=2.14; 95%CI 1.19-3.86 '°), and peripheral
artery disease (OR=1.55; 95%Cl 1.04-2.32 '°).

Our results show that there is a very good level agreement
between these 3 MS consensuses, probable due to high
prevalence not only of overweightness and obesity?°, but
of other metabolic components in the city such as hyper-
tension® and dyslipidemia®®, and amplifying factors such
as low grade inflammation???* and sedentary life style?'.
In fact, 2 previous studies evaluated the prevalence of
MS in Venezuela using ATPIII-2005 criteria: the CARMELA
study* and the investigation from Florez et al.*’. The city
of Barquisimeto was the place of analysis in the CARMELA
reporting a prevalence of 26%. Whereas, Florez et al.>’
published a prevalence of MS in the city of Maracaibo of
31.2%, very similar results to ours when using the same

criteria, with 35.5%. However, higher results are observed
using the IDF-2009 consensus, demonstrating that the
only anthropometric variable might be the key to define
an appropriate MS consensus.

As was confirmed within these results, abdominal obesity
was the most prevalent component with all the definitions
used here, followed closely by low HDL-C levels and high
blood pressure. Moreover, the only Sociodemographic
variable associated with MS diagnosis was education sta-
tus, specifically in those with lowest educational achieve-
ments. These results differ from those published by Moe-
bus et al.’, where IDF-2005 dependent MS diagnosis was
higher in those with the highest educational status, mea-
sured as more than 10 years of schooling. Other factors
associated with MS were former smoking probably due to
rebound obesity observed in these individuals®®, and low
physical activity during leisure time which associated with
higher tendency for obesity?'°, high blood pressure®,
hyperglycemia®" and MS®. Indeed, this type of physical
activity resulted to be a protective variable in all the MS
consensuses, especially when applying ATPIII-2005, a cri-
teria that selects heavier subjects during the MS diagnosis,
which by definition would show sedentary lifestyles®.

Insulin resistance and decreased insulin secretion are fea-
tures observed previous to the actual installment and di-
agnosis of metabolic syndrome or dysglycemia®, as early
as 3 years prior to the diagnosis of diabetes®. These two
features tend to worsen as other MS components clus-
ter, being abdominal obesity the most important aggre-
gating variable®#%>. In this regard, Chen et al.®® reported
that insulin resistance and HOMA b-cell function asso-
ciated with BMI in men, while WC was associated with
such variables in women. Finally, it has been reported that
a 20% decrease in HOMA b-cell function is associated
with cardiovascular events (OR: 1.09; 95%CI 1.05-1.14)
and cardiovascular-related death (OR: 1.10; 95%Cl 1.07-
1.14)%7. Therefore, early detection and management of
pancreatic beta cell function appears to be important®,
especially when presence of lower insulin secretion is as-
sociated with MS, as shown in our results (Table 3), where
higher HOMA b-cell function serves as a protection factor
in all three MS definitions.

Low grade inflammation seems to play an important role
in MS, as both markers used here are positively associated
with this diagnosis. Lipoprotein(a) is a modified LDL-C parti-
cle which has an additional apoprotein, apoprotein (a), and
has been widely related to higher risk of coronary and cere-
brovascular events®®’°, being recognized as a determinant
for residual risk (HR:1.27; 95%CI 1.01-1.59, p=0.04) (71).
We have previously demonstrated that MS diagnosis is as-
sociated with higher levels of Lp(a) (c2=28,33; p<0.0001)%.
Therefore, it is not surprising to find it associated with di-
agnosis of MS in all 3 criteria. In regards to CRP-us, higher
levels of this particle have been related to lower physical ac-
tivity, higher BMI and insulin resistance in our population??,
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