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Abstract. The metabolic syndrome (MetSyn) is a significant risk factor
for cardiovascular events, but scarce information exists about its frequency in
Venezuela. In this cross-sectional study, we quantified the prevalence of the
MetSyn in a probabilistic, stratified sample of 274 subjects aged =18 years
from the Libertador district in Mérida, Venezuela. Secondary outcomes were
the measurement of thyroid hormones (free T, and TSH), leptin levels, and in-
sulin resistance index (HOMA2-IR). The frequency of MetSyn (percentage *+
95% confidence interval) according to several diagnostic criteria was as fol-
lows: National Cholesterol Education Panel (NCEP, original): 27.4%
(22.1-32.7); modified NCEP: 31.8% (26.3-37.3); International Diabetes Feder-
ation: 40.9% (35.1-46.7); Latin American Diabetes Association: 27%
(21.7-32.3), and Venezuelan criteria: 31.8% (26.3-37.3). The MetSyn was
more frequent in males than in females with most diagnostic criteria. The es-
timated prevalence of type 2 diabetes mellitus was 2.9% either according to
the patients’ self reports or to fasting glucose level found to be above 126
mg/dL. Abnormal HOMA2-IR index, free T, and TSH (above the 95t percen-
tile) were detected in 4.5%, 4.4% and 5.1% of the sample, respectively. Free T,
and TSH levels below the 5t percentile were detected in 4.4% and 4.7% of sub-
jects respectively. These values are presented for comparisons with forthcom-
ing studies in specific clinical populations. While studies are being conducted
about the different definitions of the MetSyn in Venezuela, we recommend
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analyzing and publishing local research data with all the available criteria so
as to allow comparisons with the results already reported in the literature.

Prevalencia del sindrome metabdélico, indice de insulino
resistencia y niveles de leptina y hormona tiroidea en la
poblacion general de Mérida (Venezuela).

Invest Clin 2015; 56(2): 169 - 181

Palabras clave: epidemiologia, panel para el colesterol, Federacion Internacional
de Diabetes, Asociacion Latino-Americana de Diabetes, criterios
venezolanos.

Resumen. El sindrome metabdlico (SM) es un factor de riesgo significati-
vo en la ocurrencia de eventos cardiovasculares. Sin embargo, existe poca infor-
macion sobre su frecuencia en Venezuela. En la presente investigacion transver-
sal, cuantificamos la prevalencia del SM es una muestra probabilistica de 274
sujetos con edad mayor o igual a 18 afos provenientes del municipio Liberta-
dor de la cuidad de Mérida, Venezuela. Como resultados secundarios, se cuanti-
ficaron los niveles de leptina, hormonas tiroideas (T, libre y TSH), y el indice de
resistencia a la insulina (HOMA2-RI). La frecuencia de SM (porcentaje = inter-
valo de confianza del 95%) de acuerdo a varios criterios diagnésticos fue la si-
guiente: Panel para el Colesterol (original): 27,4% (22,1-32,7); Panel para el
Colesterol (modificado): 31,8% (26,3-37,3); Federacion Internacional de Diabe-
tes: 40,9% (35,1-46,7); Asociacion Latino-Americana de Diabetes: 27% (21,7-
32,3) y criterios Venezolanos: 31,8% (26,3-37,3). Al utilizar la mayoria de los
criterios, el SM fue mas frecuente en hombres que en mujeres. La prevalencia
estimada de diabetes mellitus tipo 2 fue 2,9% tanto mediante el auto-reporte
como mediante la deteccion de glicemia en ayunas > 126 mg/dL. Se detecta-
ron niveles anormales (por encima del percentil 95) del indice HOMA2-IR, T, li-
bre y TSH en el 4,5%, 4,4% y 5,1% de la muestra respectivamente. Niveles de T,
y TSH por debajo del percentil 5 se detectaron en el 4,4% y 4,7% de sujetos res-
pectivamente. Los valores del HOMA2-RI y hormonas tiroideas también se pre-
sentan con el fin de permitir comparaciones con futuros estudios en poblacio-
nes clinicas especificas. Mientras se realizan estudios adicionales en Venezuela
sobre las diversas definiciones del SM, recomendamos analizar y publicar los re-
sultados cientificos locales con todos los criterios disponibles con ¢l fin de per-
mitir la comparacion con los estudios que ya estan disponibles.

Recibido: 27-07-2014 Aceptado: 30-01-2015

INTRODUCTION mal glucose, triglyceride and high density

lipoprotein cholesterol [HDL-c] levels) asso-

The metabolic syndrome (MetSyn) re- ciated with increased risk for the develop-

fers to the association of five factors (ab- ment of type 2 diabetes (Type 2 DM), heart
dominal obesity, hypertension and abnor- disease and stroke (1). The MetSyn is a sig-
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nificant predictive factor in relation to the-
se diseases, even though the contribution of
each of its constituting variables to eleva-
ted health risks is controversial (2, 3).

Some studies have evaluated the preva-
lence of MetSyn in the Venezuelan general
population (GP) and in specific groups
(4-12). In one early study conducted in
Zulia state, Florez et al. (4), reported an
age-adjusted prevalence of MetSyn of 31.2%
among 3.108 subjects aged 20 or over. In
this study as in most of those conducted in
Venezuela, the authors used the National
Cholesterol Education Program (NCEP)/
Adult Treatment Panel II (ATP III) (11)
criteria to diagnose the MetSyn. These cri-
teria have been criticized for using cut-off
points too high in waist circumference
(WC) and fasting glucose. In particular, the
WC limits appeared inadequate for Hispanic
populations. Therefore, new criteria for
Latin-America, including Venezuela that
lowered the cut-off points for WC and glu-
cose levels have been formulated (13-17).

In the present study, we evaluated the
prevalence of MetSyn and its constituting
variables according to five diagnostic crite-
ria (13-17) in a probabilistic sample of
adults from the GP in Mérida, a university
town up in the Venezuelan Andes. As sec-
ondary outcomes, in all the subjects we
quantified the homeostatic model for the
insulin resistance index (HOMAZ2-IR) (18,
19), and the serum levels of tetraiodo-
thyroxine (T4), thyroid-stimulating hor-
mone (TSH). We also assessed the serum
leptin levels in a probabilistic subsample of
the interviewed subjects. This secondary
data aim to register normative data by in-
cluding abnormal values located out of the
5-10th and 90-95th percentiles.

SUBJECTS AND METHODS

This study was conducted in the main
district of Mérida (Libertador Municipium)

and was approved by the Los Andes Univer-
sity Ethics Committee.

We used a multistage design to obtain
a probabilistic sample out of a total of
204.879 subjects aged =18 years according
to the 2001 Venezuelan National Census
living at the Libertador municipality in
Mérida city. The primary selection units
were randomly selected segments of the
Libertador borough, where individual
houses were randomly selected as well.

Sample size was calculated according
to a simple random model with a two-tailed
95% confidence interval, a sampling error
of 5% and a 24% of estimated prevalence. A
minimum sample size of 280 subjects was
estimated and invited to enter the study.

For the assessment of leptin levels, we
selected every fifth consecutive subject
from a randomly organized list.

The basic sampling units were house-
holds that were randomly chosen in each
selected district segment. In each basic
unit, one subject out of all the adults that
were present at the time of the visit was
randomly selected. The inclusion criteria
were: (1) the subjects had to be 18 or more
years old and permanent residents in the
area; and (2) they must have signed an in-
formed consent for voluntary participation.

The selected subjects were assessed in a
single session in fasting conditions where
the following evaluations were conducted: a)
anthropometric variables were measured in
light clothes. Abdominal circumference was
measured in an equidistant point to the
lower ribcage border and the anterior-supe-
rior iliac spine, at the end of a normal expi-
ration; b) blood pressure was calculated as
the average of two measures in standing, sit-
ting and horizontal positions in a calm envi-
ronment; ¢) a cubital venous blood sample
was taken and immediately processed for
posterior serum analysis in a single assay,
and d) a detailed interview for collecting
personal, demographic and medical data.
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Analysis

Glucose and lipids levels were mea-
sured with an enzymatic method from Hu-
man (Berlin, Germany). Insulin and leptin
levels were assessed in duplicate using en-
zyme-linked immunosorbent assay (DRG,
Germany). Thyroid hormones were quanti-
fied in by chemiluminiscence (Siemens,
Germany). All the analyses were conducted
in a single assay, with intra essay variations
<10%.

The body mass index (BMI) was calcu-
lated as follows: weight (kg)/height (m?).
Obesity was defined as a BMI =30 kg/m?2.
The insulin resistance index (HOMAZ2-IR)
was calculated with an online computer
program (19).

The MetSyn was diagnosed according
to the following criteria (Table I): 1) Na-
tional Cholesterol Education Panel (NCEP,
original and modified) (13, 15); 2) Interna-
tional Diabetes Federation (IDF, 14);
3) Latin-American Diabetes Association
(ALAD, 16), and; 4) harmonized criteria of
the Venezuelan Society of Endocrinology
and Metabolism (17).

Statistical analysis

The frequency of the MetSyn and its
constituting variables was expressed as per-
centage and 95% confidence interval. Crude
and age-adjusted frequencies according to
the most recent Venezuelan census and
based on the procedure used by Florez et al.

TABLE I
DIAGNOSTIC CRITERIA FOR THE METABOLIC SYNDROME

Variable ATP III-AHA-NHLBTI* IDF ALAD Venezuelan Society
(a,b) of Endocrinology
and Metabolism (c¢)
Waist Females > 88; males Females = 80; males Females = 88; males Females = 88; males
circumference > 102 ecm (>94 for = 90 =94 =94
(em) Hispanics)
Fasting glucose =110 (a) 0 100 (b) =100 or previously =100, glucose =100 or under
(mg/dL) or under specific diagnosed type 2 intolerance or type 2 specific treatment
treatment diabetes diabetes

Triglycerides =150 or under =150 or under =150 or under =150 or under
(mg/dL) specific treatment  specific treatment  specific treatment  specific treatment

HDL-c (mg/dL)

Blood pressure

<40 (males), <50
(females) or under
specific treatment

Systolic pressure

(mm/Hg) =130 and/or
diastolic pressure >
85
Diagnosis

<40 (males), <50
(females) or under
specific treatment

Systolic pressure
=130 and/or
diastolic pressure
=85 or under
specific treatment

<40 (males), <50
(females) or under
specific treatment

Systolic pressure
=130 and/or
diastolic pressure
=85 or under
specific treatment

<40 (males), <50
(females) or under
specific treatment

Systolic pressure
=135 and/or
diastolic pressure
=85 or under
specific treatment

Three out of five Abdominal obesity + Abdominal obesity + Three out of five

two out of the
remaining four
criteria

two out of the
remaining four
criteria

*= Adult Panel Treatment III. (a) Original criteria (13). (b) Modified criteria (15). IDF = International Diabetes
Federation (14). ALAD = Asociacion Latino-Americana de Diabetes (Latin-American Diabetes Association) (16).

(¢) from reference 17.
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(4), are provided. The influence of the de-
mographic features on the prevalence of
the syndrome was investigated by binary lo-
gistic regression analysis. Age and race
were analyzed with the two-tailed ¢ test for
unrelated samples and chi-squared test, re-
spectively. Bivariate correlation was con-
ducted with the Pearson “r” coefficient
analysis. Results were considered signifi-
cant when p <0.05.

RESULTS

The study was conducted between Jan-
uvary and March of 2006 in 274 subjects
(63.9% females), representing 99.3% of the
calculated sample size (n = 280). Four in-
dividuals did not attend the examination
session, and two were not included in the fi-
nal  analysis due to  incomplete
anthropometric data. The present sample

women). This was due to a higher propor-
tion of women present at home when the
survey was conducted.

Age, race, personal history of hyper-
tension, dyslipidemia and sedentary life
were similar in females and males, but alco-
hol abuse and tobacco consumption were
significantly more frequent in males
(Table II).

Metabolic syndrome

The age-adjusted and unadjusted fre-
quency of the MetSyn diverged according to
the diagnostic criteria, ranging from 40.9%
to 27% in the unadjusted figures, as follows
(Table III): IDF > NECP (modified) > Vene-
zuelan criteria > NECP (original) > ALAD.
Glucose levels, WC and systolic pressure
were the MetSyn constituting variables
showing the highest variability, whereas
triglyceride, HDL-¢ and blood pressure lev-

had a 10.5 % excess of female representa- els showed small or no variability
tion (the local census reported 53.4% of (Table III).
TABLE II
UNWEIGHTED SOCIODEMOGRAPHIC CHARACTERISTICS
Females Males Total
(n =175, 63.9%) (n =99, 36.1%) (n = 274, 100%)

Age (mean = S.D) 413 = 15.3 (a) 441 = 15.3 423 = 15.3
Race [n (%)]

White 86 (49.1) (b) 48 (48.5) 134 (48.9)

Admixed 6 (3.4) 9 (9.1) 15 (5.5)

Afro-American 44 (25.1) 23 (23.2) 67 (24.5)

Native (Indian) 39 (22.3) 19 (19.2) 58 (21.2)
Conditions [n (%)]

Hypertension® 26 (14.9) (¢) 16 (16.2) 42 (15.3)

Dyslipidemia* 33 (18.9) (d) 16 (16.2) 49 (17.9)

Alcohol abuse 21 (12) (e) 49 (49,5) 70 (25.5)

Tobacco use 32 (18.3) () 31 (31.3) 63 (23)

Sedentary life 89 (50.9) (g) 47 (47,5) 136 (49.6)

t (272) = 1.4,p = 0.15. (b) y2 (3) = 4.1,p = 0.25. (c) = x> (1) = 0.005,p = 0.9. (d) 2 (1) = 0.4,p = 0.5.
(e) x2 (2) = 51.1, p = 0.000. (f) 2 (1) = 4.8, p = 0.02. (&) x2 (1) = 0.9, p = 0.4. * = the subject reports abnor-
mal values and/or specific pharmacological treatment.
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TABLE III
CRUDE (C) AND AGE-ADJUSTED (A) PREVALENCE OF THE METABOLIC SYNDROME
AND ABNORMAL VALUES OF ITS CONSTITUTING VARIABLES

Venezuelan
criteria

Cholesterol
panel
(original)

LatinAmerican
Diabetes
Association

31.8 (26.3-37.3)

26.4 (21.2-31.6)

27.4 (22.1-32.7)

22.4 (17.5-27.3)

27.0 (21.7-32.3)

23,7 (18.7-28.7)

41.2 (36.7-45.7)

37.7 (32.0-43.4)

30.3 (24.9-35.7)

27.5 (21.9-33.1)

41.2 (36.7-45.7)

37.7 (32.0-43.4)

9.1 (5.7-12.5)

7.5 (4.4-10.6)

5.8 (3.0-8.6)

4.9 (2.3-7.5)

9.1 (5.7-12.5)

7.5 (4.4-10.6)

84.7 (80.9-89.0)

84.2 (79.9-88.5)

84.7 (80.9-89.0)

84.2 (79.9-88.5)

84.7 (80.9-89.0)

84.2 (79.9-88.5)

39.8 (34.0-45.6)

36.4 (30.7-42.1)

39.8 (34.0-45.6)

36.4 (30.7-42.1)

38.7 (32.9-44.5)

35.7 (30.0-41.4)

18.2 (13.6-22.8

)
14.3 (10.2-18.4)

24.1 (19.0-29.2)

19.3 (14.6-24.0)

24.1 (19.0-29.2)

19.3 (14.6-24.0)

27.7 (22.4-33.0)

23.3 (18.3-28.3)

27.7 (22.4-33.0)

23.3 (18.3-28.3)

27.7 (22.4-33.0)

23.3 (18.3-28.3)

International Cholesterol
Diabetes panel
Federation (modified)
C 40.9 (35.1-46.7)  32.5 (27.0-38.0)
Metabolic syndrome
A 34.4 (28.8-40.0) 26.9 (21.6-32.2)
C 65.7 (60.1-71.3)  41.2 (36.7-45.7)
Waist circumference
A 60.2 (54.4-66.0) 37.7 (32.0-43.4)
C 9.1 (5.7-12.5) 9.1 (5.7-12.5)
Glycaemia
A 7.5 (4.4-10.6) 7.5 (4.4-10.6)
C 84.7 (80.9-89.0) 84.7 (80.9-89.0)
HDL cholesterol
A 84.2 (79.9-88.5) 84.2 (79.9-88.5)
C 38.7 (32.9-44.5)  39.8 (34.0-45.6)
Triglycerides
A 35.7 (30.0-41.4)  36.4 (30.7-42.1)
C 24.1 (19.0-29.2) 24.1 (19.0-29.2)
Systolic pressure
A 19.3 (14.6-24.0)  19.3 (14.6-24.0)
C 27.7 (22.4-33.0) 27.7 (22.4-33.0)
Diastolic pressure
A 23.3 (18.3-28.3) 23.3 (18.3-28.3)
C 32.1 (22.6-37.6) 32.1 (22.6-37.6)

Systolic or
diastolic pressure
A

26.6 (21.4-31.8)

26.6 (21.4-31.8)

30.7 (25.2-36.2)

25.5(20.3-30.7)

32.1 (22.6-37.6)

26.6 (21.4-31.8)

32.1 (22.6-37.6)

26.6 (21.4-31.8)

Values represent percentage and 95% confidence interval. G = crude prevalence; A = age-adjusted prevalence.

The percentage of subjects with ab-

Influence of demographic variables

normal values of the MetSyn constituting
variables who were aware or under specific
pharmacological treatment was: fasting
glucose (0/24 = 0.0%); HDL-c (41/231 =
17.7%); triglycerides (21/105 = 20%; hy-
pertension: 41/87 = 47.21%). In the
whole sample, 2.9% reported being
treated for type 2 diabetes mellitus or
were found with fasting glucose levels
above 126 mg/dL. This may be cautiously
considered as an estimation of the preva-
lence of that disease.

The MetSyn frequency was higher in
males than in females, but the figures did
not reach statistical significance after ad-
justing for the other co-variables: IDF (45.5
% vs. 38.3%), NECP modified (42.4% vs.
26.9%), Venezuelan criteria (40.4% vs.
25.1%), NECP original (29.3% vs. 26.3%),
ALAD (34.3% vs. 22.9%) (Table IV). The fre-
quency increased with age and BMI, and
such a difference was statistically signifi-
cant with almost all the diagnostic criteria
(Table 1V). For example, with the Venezue-
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TABLE IV
INFLUENCE OF DEMOGRAPHIC AND CLINICAL VARIABLES IN THE FREQUENCY
OF METABOLIC SYNDROME

Variable Diagnostic criteria Wald (df) P
Gender IDF 0.7 (1) 0.9
NECP (modified) 2.1 (1) 0.1
Venezuelan criteria 24 (1) 0.12
NECP (original) 0.2 (1) 0.7
ALAD 0.9 (1) 0.4
Age IDF 19.0 (5) 0.002
NECP (modified) 14.7 (5) 0.001
Venezuelan criteria 13.9 (5) 0.01
NECP (original) 16.9 (5) 0.005
ALAD 8.6 (5) 0.1
Ethnicity IDF 1.6 (3) 0.7
NECP (modified) 3.6 (3) 0.3
Venezuelan criteria 4.2 (3) 0.2
NECP (original) 2.8 (3) 0.4
ALAD 3.4 3) 0.3
Body mass index IDF 35.7 (4) 0.000
NECP (modified) 43.5 (4) 0.000
Venezuelan criteria 44.7 (4) 0.000
NECP (original) 46.9 (4) 0.000
ALAD 36.0 (4) 0.000

The analysis was binary logistic regression analysis with MS (according to specific criteria) as Dependent variable,

and sex, age, BMI and ethnicity as covariates.

lan criteria, the age-related figures were:
18-29 yrs. (21.2%), 30-39 yrs. (15.8%),
40-49 yrs. (34.6%), 50-59 yrs. (47.3%),
60-69 yrs. (59.1%), >70 yrs. (61.5%). As re-
gards BMI, the MetSyn frequencies were:
<20 (0.0%), 20-24.9 (6.6%), 25-29.9
(36.5%), 30-34.9 (63.5%), =35 (85.7%). As
for race, no significant differences were ob-
served with any criteria (Table IV).

Leptin levels, insulin resistance index
(HOMA2-IR), and thyroid hormones

These data are presented as references
for future comparative studies. Leptin lev-
els were separately analyzed in females and
males because the values are significantly
higher in women even after correcting for
BMI (20). The expected positive correlation
between leptin levels and BMI was highly

significant (Table V). Since leptin levels
were measured in a subset of the whole
sample, the association between leptin and
MetSyn was not explored.

When considering the HOMA2-IR and
thyroid hormone levels, values above the 90
or 95t percentiles were considered as ab-
normal.

Abnormal values of the HOMA2-IR
(>90th and 95t percentiles) were observed
in 9.5% and 4.7% respectively of the total
sample). The HOMA2-IR descriptive statis-
tics are displayed in Table VI. The
HOMAZ2-IR was significantly higher in sub-
jects with MetSyn according to the ALAD
criteria than those without it, even after
controlling for BMI (1.2 = 0.07 vs. 0.9 =
0.04,F (1,272) = 10.3, p = 0.001).
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TABLE V
LEPTIN SERUM LEVELS (pg/mL)

Females (n = 32)

Mean Range Correlation with Percentile
90

+S.D BMI, Pearson

coefficient (p)

Males (n = 13)

Mean Range Correlation with Percentile
+ S.D BMI_,' ?earson 10 90
coefficient (p)

16.9 (8.1) 3.7-38.9  0.69 (0.000) 83 31.5 7.9(5.6) 116  0.89 (0.000) 1.5 155

TABLE VI
INSULIN RESISTANCE INDEX AND THYROID HORMONE LEVELS

Variable Females (n = 175) Males (n = 99) Total (n = 274)
Mean = Range  Percentile Mean = Range Percentile Mean = Range Percentile
S.D S.D S.D
10 90 10 90 10 90
Insulin 097+ 035 039 173 1.1= 0.33- 041 19 1.01= 0.33- 0.40 1.8
resistance 0.63 4.4 0.60 3.0 0.62 4.37
index
(HOMA2-IR)
Tetraiodothyro 1.10 =  0.55- 092 129 1.14 = 0.02- 092 1.47 1.11= 0.02- 092 1.34
xine (ng/dL) 0.17 2.19 0.23 1.85 0.20 2.19
Thyroid 1.65+= 0.05- 1.05 224 2.04 = 0.54- 093 2.65 1.79 = 0.05-  0.99 2.43
stimulating 0.69 6.0 3.87 38.45 2.39 38.45
hormone
mlU/mL

No subject had either a previous diag-
nosis of, or was under treatment for a thy-
roid disease. Abnormally low Ty levels (be-
low the 10th or 5th percentiles) were de-
tected in 24 (8.8%) and 12 (4.4%) subjects
of the whole sample respectively. Abnor-
mally high T, levels (above the 90th or 95th
percentiles) were detected in 26 (9.5%) and
12 (4.4%) subjects respectively. Abnormally
low TSH levels (below the 10th or 5th per-
centiles) were detected in 24 (8.8%) and 13
(4.7%) subjects of the whole sample respec-
tively. Abnormally high TSH levels (above
the 90th or 95th percentiles) were detected
in 27 (9.9%) and 14 (5.1%) subjects respec-
tively.

When combining both data sets ana-
lyzed with the 5-95th percentile cut-off lim-
its, hyperthyroidism was detected in ap-

proximately 4.4-4.7% of the population,
whereas hypothyroidism was observed in ap-
proximately 4.4-5.1% of the sample. Seven
out of fourteen subjects with high TSH lev-
els (50% of the abnormal TSH group and
2.5% of the whole sample) had normal T4
levels. Therefore, this value should be con-
sidered with caution as an estimation of
subclinical hypothyroidism.

The frequency of MetSyn was similar in
subjects with or without abnormal TSH levels:
25.9% vs. 27.1 %, %2 (1) = 0.000, p = 1.0.

Correlation analysis

Several positive and negative correla-
tions were observed among the anthropo-
metric and biochemical variables
(Table VII). This information is presented
for comparative analysis in future studies.
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TABLE VII
CORRELATION ANALYSIS MATRIX
Waist Glucose Triglycerides HDL-c¢  Systolic Diastolic HOMA-IR Free  TSH
circumference pressure  pressure T4

Waist 0.22 0.08 0.01 0.43 0.52 0.52 -0.03  0.15
circumfer. 0.000)*  (0.2) 0.9)  (0.000)* (0.000)* (0.000)* (0.7) (0.01)*

Glucose 0.06 -0.07 0.21 0.16 0.43 0.04 0.04

0.3) 0.2)  (0.00)* (0.001)* (0.000)* (0.5) (0.5)

Triglyicerides 0.38 0.01 0.002 0.093  0.001 -0.01

(0.000)*  (0.8) 0.9) 0.1)  (0.9) (0.8)

HDL-¢ 0.006 0.02 -0.05 0.09 -0.11

(0.9) 0.7) 0.4 (0.1) (0.7

Systolic 0.79 0.34  0.000 0.09

pressure (0.000)*  (0.000)* (0.99) (0.1)

Diastolic 0.29 0.03 0.11
pressure (0.000)*  (0.6) (0.08)

HOMA-IR -0.03  0.14
0.6) (0.02)*

Free T4 -0.5

(0.000)*
TSH

Values represent Pearson coefficient and associated probability. (¥) statistically significant, p < 0.05. n = 274 for

all analysis.
DISCUSSION

This study described the frequency of
MetSyn and related variables according to
several diagnostic criteria in Merida city.
On the one hand, it will allow comparisons
with studies conducted in other countries
and in Venezuelan cities with different eth-
nic and nutritional features. On the other
hand, the results presented in this GP sam-
ple will be compared with those obtained in
a set of studies conducted in specific clini-
cal populations in this city, particularly in
drug-treated subjects with psychiatric
and/or neurological disorders.

The study has the limitation of a
higher proportion of females than that re-
ported in the local census (63.9% vs.
53.4%). Besides, the blood pressure quanti-
fication included standing and lying down
measures in addition to the sitting position,
the formers not being included in previous

studies. And lastly, the sample was not ad-
justed by race and socioeconomic status.
These features hinder the strict comparison
of this data with previous studies.

The MetSyn is a pathological condition
affecting almost one third of the general
population in Latin America (11). By in-
cluding anthropometric, blood pressure,
lipid and carbohydrate variables in its defi-
nition and given its predictive value for car-
diovascular and metabolic disorders, the
MetSyn is the focus of numerous preventive
and therapeutic strategies.

We report here that the frequency of
MetSyn varies considerably according to the
definition adopted. For example, in the
present study, the top value (IDF, 34.4%)
was almost one third higher than those re-
ported at the bottom ranges (NCEP original
[22.4%] and ALAD [23.7%]). These dispari-
ties are mainly due to the different cut-off
points adopted for abdominal obesity (WC):
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in the IDF criteria, the cut-off points are 8
(in women) and 4 cm (in men), i.e. lower
than those required by the ALAD criteria.
The waist cut-off point for the original
NECP is 12 em higher than the one used in
the IDF model. The differences in the other
MetSyn constituting variables among the
diagnostic criteria are less conspicuous.

The age-adjusted prevalence of MetSyn
in our study according to the NECP original
criteria was 22.4 % (17.5-27.3). This figure
is lower than those reported by Florez et al.,
(4) in a probabilistic sample of 3108 sub-
jects from the GP in the Venezuelan state
of Zulia (31.2%, 95% CI = 29.6-32.9), by
Ruiz-Fernandez et al. in a non-probabilistic
sample of 100 subjects in Valencia, capital
of the Venezuelan Carabobo state (57%)
(7), by Becerra-Leal et al., in a probabilistic
sample of 109 ethnically mixed subjects in
rural Mucuchies (Mérida state) (38%) (9),
and by Escobedo et al., in 1836 subjects in
Barquisimeto city (Lara state) (26%) in the
CARMELA study (8).

The age-adjusted frequency of abnor-
mal values of the following variables of the
MetSyn was higher in the Zulia state (4)
than in Mérida: WC (42.9% vs. 27.5%),
glycaemia (10.9% vs. 4.9%) and blood pres-
sure (38.1% vs. 26.6%), whereas triglycer-
ides (32.3% vs. 36.4%) and HDL-c levels
(65.3% vs. 84.2%) were higher in our sam-
ple.

Like Florez et al. (4), we found that
the MetSyn was more frequent in males,
but sex differences did not reach statistical
significance after covariate analysis. In
fact, the difference reached its lowest
value in the analysis using the original
NECP criteria (29.3% vs. 26.3%, see Re-
sults section).

Florez et al., (4) indeed reported that
the frequencies of abnormal WC and HDL-C
levels were significantly higher in women
than in men, whereas an opposite pattern
was reported for glucose, triglyceride and

blood pressure values. In our analysis with
the original NCEP criteria and age and BMI
as covariates in the logistic regression, the
following figures were observed (females vs.
males): triglycerides (38.9% vs. 41.1%, p =
0.9), HDL-c (86.3% vs. 81.8%, p = 0.3),
blood pressure (26.9% vs. 41.4%, p = 0.06),
WG (35.4% vs. 21.2%, p = 0.000) and
glycaemia (2.3% vs.12.1%, p = 0.005).

The study of Becerra et al., (9) re-
ported a higher frequency of MetSyn than
we did (38% and 43% according to the
ATP-III and IDF criteria respectively) and a
slightly higher frequency in females than in
males is worth discussing, because it was
conducted in the same state of this investi-
gation. However, that study was carried out
in a rural area, of a high altitude (more
than 2.000 meters of difference between
both villages) and with a higher proportion
of ethnically mixed subjects (100% vs. 5.5%
in our study). It is thus possible that these
differences in methods explain the studies’
discrepancies.

While it is not the objective of this
study, it is worthwhile comparing the Vene-
zuelan and the Latin-American criteria to
enrich the discussion about which criteria
should be adhered to in future comparative
studies. The cut-off points for WC, glucose
and HDL-c levels are similar in both lists,
whereas the systolic pressure has a higher
cut-off point (=135 vs. 2130 mm/Hg), and
the triglyceride definition includes 150
mg/dL in the Venezuelan criteria. An im-
portant difference between the two criteria
is that the Latin-American criteria require
abdominal obesity to be mandatory in order
to diagnose MetSyn. Since the difference in
the triglyceride criteria is negligible, and
since the diastolic pressure criteria, in con-
trast to the systolic ones, are similar, it ap-
pears that it is the abdominal obesity re-
quirement that better discriminates be-
tween both sets of criteria. Therefore, the
Venezuelan criteria consider abdominal
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obesity as having the same diagnostic
weight as the lipid level, carbohydrate and
blood pressure abnormalities, whereas the
ALAD criteria propose a more prominent
role for the WC status.

To clarify which set of criteria predicts
the highest health risk is a major scientific
and clinical issue. A robust finding is that
the risk of type 2 diabetes and CVD signifi-
cantly increases as more components of the
MetSyn definitions are included, for exam-
ple from 3 to 4 or more (21).

According to most MetSyn definitions,
the relative risk for incident diabetes is
higher than for cardiovascular diseases
(CVD) (22) Impaired fasting glucose (IFG)
is the strongest predictor for type 2 diabe-
tes development; the other criteria compo-
nents are similar or better than IFG to pre-
dict CVD (23).

An index of central obesity (WC/
height) was tested in China as a substitute
for the single WC assessment according to
the NECP and IDF criteria, but its risk pre-
dictive value for CVD was not better than
that of the standard WC criteria (24). Be-
sides, empirically-derived MetSyn criteria
were not better predictors of CVD than did
the already existing definitions (25). These
last authors concluded that “the existing
metabolic syndrome definitions will be suffi-
cient for use in clinical practice and re-
search studies should the MetSyn debate
conclude in a recommendation for its con-
tinued use” (25).

Several significant correlations were
observed in the bivariate analysis of the
MetSyn constituting variables. This rein-
forces the postulated physiological associa-
tion among them and indirectly supports
the conceptual validity of the syndrome.

As expected, the serum leptin levels
were higher in women than in men and the
well-known positive correlation  between
hormone levels and BMI (20) was observed
in both genders.

The thyroid hormone and the
HOMA-IR data presented here are expected
to be used for future comparisons in ongo-
ing studies. By combining the frequencies
of abnormal TSH and T4 levels, we report
an estimated prevalence of hypothyroidism
of 4.4-4.7% (2.5% of the subclinical type)
and hyperthyroidism of 4.4-5.1%. These val-
ues must be cautiously interpreted because
they were based only on laboratory data and
no clinical examination was conducted. Un-
fortunately, there are no other published
data about thyroid dysfunction in the Vene-
zuelan adult GP that would allow a compar-
ison with the results reported here. The
third National Health and Nutrition Exami-
nation Survey in the United States reported
hypothyroidism in 4.6% of the sample (0.3%
clinical and 4.3%  subclinical) and
hyperthyroidism in 1.3% (0.5% clinical and
0.7% subclinical) (26). We expect to com-
pare our data with future studies conducted
in Venezuela.

Finally, 2.9% of the subjects either re-
ported type 2 diabetes mellitus or were
found to have glucose levels similar or
above 126 mg/dL. Hoffman et al., (27) re-
ported newly diagnosed type 2 diabetes in
6.5% of Hispanic subjects but only 46% of
these subjects had fasting glucose levels
=126 mg/dL. Hence, the values reported
here may underestimate the actual preva-
lence of that disease.

This descriptive study corroborates
that significant differences exist in the fre-
quency of MetSyn and its constituting vari-
ables according to the diagnostic criteria
selected. The Latin American Diabetes As-
sociation criteria give a prominent status to
abdominal obesity, whereas the Harmonized
Venezuelan criteria attribute the same
weight to the five MetSyn variables. This
may account for the differences observed
between both criteria schedules. This is why
the authors recommend analyzing the
MetSyn frequency data with both (or more)
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diagnostic criteria in the research about
the construct validity of the MetSyn that is
currently being conducted in Venezuela.

ACKNOWLEDGMENTS

Part of this study was the thesis of Dr.
E. Uzcategui to apply for the Doctorate in
Medical Sciences at Zulia University,
Maracaibo, Venezuela, and was funded by
the Scientific, Humanistic, Artistic and
Technological Council of Los Andes Univer-
sity, Mérida (Venezuela), Grant M-838-05-
07-C, and by the National Council for Sci-
ence and Technology (Caracas, Venezuela),
Grant 2005-000-384. We are grateful to
Francoise Salager-Meyer for her editorial
assistance.

REFERENCES

1. Reaven GM. Banting lecture 1988. Role of
insulin resistance in human disease. Diabe-
tes 1988; 37:1595-1607.

2. Schmidt C, Bergstrom GML. The meta-
bolic syndrome predicts cardiovascular
events: results of a 13-year follow-up in ini-
tially healthy 58-year-old men. Metabol
Synd Relat Dis 2012, 10(6): 394-399.

3.  Dusseault-Belanger F, Cohen AA, Hivert
MF, Courteau J, Vanasse A. Validating
metabolic  syndrome through principal
component analysis in a medically diverse,
realistic cohort. Metab Syndr Relat Disord
2013; 11(1): 21-28.

4.  Florez H, Silva E, Fernandez V, Ryder E,
Sulbaran T, Campos G, Calmon G, Clavel
E, Castillo-Florez S, Goldberg R. Preva-
lence and risk factors associated with the
metabolic syndrome and dyslipidemia in
White, Black, Amerindian and Mixed His-
panics in Zulia State, Venezuela. Diabetes
Res Clin Pract 2005; 69(1):63-77.

5. Ryder E, Silva E, Sulbaran T, Fernandez
V, Campos G, Calmon G, Clavell E, Ra-
leigh X, Florez H. Black Hispanics have a
worse cardiovascular risk profile than
mixed Hispanics in Venezuela. Invest Clin
2007; 48: 45-55.

6.

10.

11.

12.

Sirit Y, Acero C, Bellorin M, Portillo R.
Metabolic syndrome and other factors car-
diovascular risk in workers of a plant of vi-
nyl polychloride. Rev Salud Pdblica
(Bogota) 2008; 10: 239-249.
Ruiz-Fernandez N, Espinoza M, Barrios E,
Reigosa A. Cardiometabolic factors in a
comunity located at Valencia city, Vene-
zuela. Rev Salud Puablica (Bogota) 2009;
11:383-394.

Escobedo J, Schargrodsky H, Champagne
B, Silva H, Boissonnet CP, Vinueza R,
Torres M, Hernandez R, Wilson E. Preva-
lence of the metabolic syndrome in Latin
America and its association with sub-clini-
cal carotid atherosclerosis: the CARMELA
cross sectional study. Cardiovasc Diabetol.
2009; 26; 8:52.

Becerra A, Arata- Bellabarba G, Velaz-
quez-Maldonado E. Prevalencia de sindro-
me metabdlico en la poblacién urbana de
Mucuchies, Mérida. Rev Venez Endrocrinol
Metab 2009; 7 (3): 16-22.

Bermudez V, Marcano RP, Cano C, Arraiz
N, Amell A, Cabrera M, Reyna N, Mengual
E, Vega L, Finol F, Luti Y, Sanchez D,
Sanchez W, Gonzalez J, Montes J, Cano
J, Cano R, Velasco M, Miranda JL. The
Maracaibo city metabolic syndrome preva-
lence study: design and scope. Am J Ther
2010; 17:288-294.

Marquez-Sandoval F, Macedo-Ojeda G,
Viramontes-Horner D, Fernandez J, Salas
Salvadé J, Vizmanos B. The prevalence of
metabolic syndrome in Latin América: A

systematic review. Public Health Nutr
2011; 14:1702-1713.
Bermudez V, Pacheco M, Rojas J,

Cordova E, Velazquez R, Carrillo D, Parra
MG, Toledo A, Anez R, Fonseca E,
Marcano RP, Cano C, Miranda JL.
Epidemiologic behavior of obesity in the
Maracaibo City metabolic syndrome. PLoS
One 2012; 7(4):€35392.

Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol
in Adults. Executive Summary of the Third
Report of the National Cholesterol Educa-
tion Program (NCEP) Expert Panel on De-
tection, Evaluation, and Treatment of High
Blood Cholesterol in Adults. (Adult Treat-

Investigacion Clinica 56(2): 2015



Metabolic syndrome in Venezuela

181

14.

15.

1e6.

18.

19.

20.

ment Panel 1), J Am Med Assoc 2001;
285: 2486-2496.

Alberti KG, Zimmet P, Shaw J. Metabolic
Syndrome new world-wide definition. A
Consensus Statement from the Interna-
tional Diabetes Federation. Diabet Med
2006; 23 (5): 469-480.

Alberti KG, Eckel RH, Grundy SM,
Zimmet PZ, Cleeman JI, Donato KA,
Fruchart JC, James WP, Loria CM, Smith
S. Harmonizing the metabolic syndrome: A
joint interim statement of the Interna-
tional Diabetes Federation Task Force on
Epidemiology and Prevention; National
Heart, Lung, and Blood Institute; Ameri-
can Heart Association; World Heart Feder-
ation; International Atherosclerosis Soci-
ety; and International Association for the
Study of Obesity. Circulation 2009; 120:
1640-1645.

Guzman JR, Gonzalez-Chavez A, Aschner
P, Bastarrachea R. Consenso Latinoameri-
cano de la Asociacion Latinoamericana de
Diabetes (ALAD). Epidemiologia, diagnds-
tico, control, prevencion y tratamiento del
sindrome metabodlico en adultos. Consen-
sos ALAD. 2010; Vol. XVIII (1): 25-44.
Brajkovich IE, Caminos QR, Aure G, Nie-
to R. Sindrome Metabdélico. Sociedad Ve-
nezolana de Endocrinologia y Metabolis-
mo. Publicacion de GlaxoSmithKline Vene-
zuela C.A. 2010. 15-18.

Levy JC, Matthews DR, Hermans MP. Cor-
rect homeostasis model assessment
(HOMA) evaluation uses the computer pro-
gram. Diabetes Care 1998; 21(12):
2191-2192.

University of Oxford. HOMA calculator.
Downloaded on November 1th 2014.
(http://www.dtu.ox.ac.uk/homacalculator
/download.php).

Marquina D, Pena R, Fernindez E,
Baptista T. Abnormal correlation between
serum leptin levels and body mass index

21.

22.

24.

25.

26.

may predict metabolic dysfunction irre-
spective of the psychopharmacological
treatment. Int Clin Psychopharmacol
2011; 26 (3): 169-172.

Shin JA, Lee JH, Lim SY, Ha HS, Kwon
HS, Park YM, Lee WC, Kang MI, Yim HW,
Yoon KH, Son HY. Mectabolic syndrome as
a predictor of type 2 diabetes, and its clini-
cal interpretations and usefulness. J Diab
Invest 2013; 4 (4): 334-343.

Ford ES, Li C, Sattar N. Metabolic syn-
drome and incident diabetes: current state
of the evidence. Diabetes Care 2008; 31:
1898-1904.

Wilson PW, D’Agostino RB, Parise H,
Sullivan L, Meigs JB. Metabolic syndrome
as a precursor of cardiovascular disease
and Type 2 diabetes mellitus. Circulation
2005; 112: 3066-3072;

Luo W, Guo Z, Wu M, Hao C, Zhou Z, Yao
X. Index of central obesity as a parameter
to replace waist circumference for the defi-
nition of metabolic syndrome in predicting
cardiovascular disease. J Cardiovasc Med
(Hagerstown) 2014; 15 (10): 738-744.
Wild RP, McGinn AP, Kim M, Muntner P,
Wang D, Cohen HW, Ogorodnikova AD,
Reynolds K, Fonseca V. Empirical deriva-
tion to improve the definition of the meta-
bolic syndrome in the evaluation of cardio-
vascular disease risk. Diabetes Care 2011;
34:746-748.

Staehling NW, Flanders WD, Hannon WH,
Gunter EW, Spencer CA, Braverman LE.
Serum TSH, T4, and thyroid antibodies in
the United States population (1988 to
1994): National Health and Nutrition Ex-
amination Survey (NHANES III. J Clin
Endocrinol Metab 2002; 87(2):489-499.
Hoffmann IS, Alfieri AB, Cubeddu LX.
Prevalence of glucose abnormalities and
diagnostic value of fasting glucose and
fasting insulin in urban Hispanics. Am J
Ther 2013; 20 (4): 369-375.

Vol. 96(2): 169 - 181, 2015




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


