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Metabolic Syndrome (MS)
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MS is a multiplex cardio-metabolic disorder which clusters together in the same individual
more often than might be expected by chance
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Evolution of the MS criteria

Insulin resistance-based definitions

ATPII
R-ATPIII

Obesity-based definitions

JIS 2009

3 or more of the following 5 criteria

1) 7TG 2 150 mg/d! or treatment

2) |HDL-C < 40 mg/dl &
<50 mg/dl @ or treatment

3) T SBP 2 130 mmHg
DBP > 85 mmHg or treatment

4) TFPG > 100 mg/dl or treatment

5) Waist Circumference (WC, cm) :
population-specific cut-off points

simpler and more operational
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Cardiovascular disease (CVD) risk prediction

Traditional risk assessment tools

Framingham g Age, gender, family history, smoking
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Cardiovascular disease (CVD) risk prediction

Traditional risk assessment tools
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® Traditional tools do not capture additional risk (obesity)

®* MS alone can not improve prediction of global CVD risk

® Neither MS nor risk tools can properly assess global CVD risk
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Global Cardio-Metabolic Risk concept

Inflammarory state, Prothrombotic
profile,
Insulin resistance

ging markers

Emer

Metabolic syndrome

Modifiable risk factors

The “building blocks” of global cardiometabolic risk, with adaptation from Després et al 2008

(Global cardiometabolic risk

Traditional CVD risk factors
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Geographical context

Grand-Duchy of
Luxembourg

/

3 geographical districts
2586 km?

Diekirch

Grevenmacher,
493,500 inhabitants -

Luxembourgers 56.3%
Foreigners 43.7%

Luxembourg




¥ Causes of mortality in Luxembourg (2007)
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Other Cardiovascular
7.9%

disease
36.9%

Cancers
27.6%

\

Infectious diseases

3.0% \
/

Metabolic disorders .
2.2% Neurological disorders 4.6%

3.2%

Respiratory diseases
7.5%

pr

\Gastrointestina|

diseases

External causes 7.2%

Directorate-General of Health, Luxembourg, 2007
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Age-standardized death rate per 100 000

Cardiovascular mortality
in Eu rope Uzbekistan 2005
Kyrgyzstan 2006

Republic of Moldova 2008
Bulgaria 2006

Georgia 2001

20-69 years

Lithuania 2008
Romania 2008
Estonia 2008
Serbia 2008
Hungary 2008
Slovakia 2005
Poland 2007
Croatia 2008

Czech Republic 2008
Highest mortality among Finland 2008
. | Luxembouro 200 NN |
the Western countries Portugal 2003
Malta 2008
Germany 2006

Slovenia 2008

United Kingdom 2007
Cyprus 2007

Belgium 2004
Denmark 2006
Ireland 2008
Sweden 2007
Spain 2005
Austria 2008
Netherlands 2008
Norway 2007
Ttaly 2007
Iceland 2008
France 2007
Israel 2007
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[
300 350 400

[ I
50 100 150 200 250

0

European detailed mortality database (DMDB)
Copenhagen, WHO Regional Office for Europe, 2006



MS (ATPIII definition) Worldwide public health challenge

1 Diabetes
1 Obesity
Lifestyle




MS (ATPIII definition) Worldwide public health challenge

No data for Luxembourg
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Objectives
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Inductive exploratory approach

® |nvestigate the epidemiological profile of MS in the general
resident population of Luxembourg

® |dentify the potential socio-economic and behavioral
determinants of MS

“Group at risk”

« Evidence-based interventions »
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ORISCAV-LUX survey

Observation of Cardiovascular Risk Factors
in Luxembourg

® 1St nationwide cross-sectional survey (November 2007-
January 2009)

® Population of residents (18-69 years) of Luxembourg

¢ Stratified random sample of 1432 participants
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Method of data collection

Mailing
(invitation/information) Phone contact
with coupon-answer

Appointement Investigation centre

‘‘‘‘‘‘‘

S — G —

questionnaire

PAQ ([

FFQ 2o
4. 27 (W
AUDIT ||=~ &

15t step

R
BN
—
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Height Blood pressure

2" step

Waist and hip circumferences

3rd step

Hair sample Urine



Sampling procedure (1)

Stratified random sample District Diekirch
Grevenmacher

D | - k | r[:h ' Luxembourg

Gender 'ﬁ' Q\

Grevenmacher,
_ Age category 18-69y

Luxembourg

The distribution of selected subjects in each stratum is proportional to their distribution in the source population
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Sample representativeness (1)

Comparison of participants to source population according to gender

60 -
P=0.19
50 -
40 -
32 30 -
20 -
10 ~
0
Men Women
W Population m Participants
298,521 1432
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Sample representativeness (2)

Comparison of participants to source population according to district

80 -

%

Luxembourg Diekirch Grevenmacher

B Population B Participants
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Sample representativeness (3)

Comparison of participants to source population according to age groups
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Sample representativeness (4)

To assess whether the health status affected the response rate

Comparison between participants and non-participants

® Demographic indicators (profession, nationality)

® Morbidity indicators (prescribed medications,
hospital admission and medical measures)

National medical administrative
database
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Sample representativeness (4)

Conclusion*

Investigated clinical profile (hospital admission and
cardiovascular health-related medical measures) was
comparable in both groups (participants vs non-participants)

Response rate does not invalidate the results

Allows generalizing the findings for the population

*Alkerwi et al. BMC Medical Research Methodology 2010, 10:80



Metabolic syndrome Epidemiological profile (1)
R-ATP Il definition

3 or more of the following criteria

twc § >102cm 4 >88cm

| HDL-C 1 <40 mg/dl $ <50 mg/d|

or treatment

T TG 2 150 mg/dI or treatment

T SBP 2 130 mmHg
1 DBP 2 85 mmHg

or treatment

T FPG 2 100mg/dl or diagnosed diabetes
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Epidemiological profile (2)

Prevalence (%)

70 -

60 -

50 -

40 -

30 +

20 -

10

Prevalence of metabolic syndrome by gender

24.7%

P<0.0001

30.8

18-69 years

B Women H Men
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Epidemiological profile (3)

Prevalence (%)

70

60 -

50 -

40 +

30 +

20 +

10

24.7%

P<0.0001

30.8

P<0.0001

Prevalence of metabolic syndrome by gender and age

60.4

18-69 years 18-29 years 30-39 years 40-49 years 50-59 years 60-69 years

B Women H Men
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Epidemiological profile (4)

Prevalence of metabolic syndrome components

20 P<0.0001
62.5
60 -
P<0.0001

50 - P=0.0002
g P=0.014
© 40 - 36.5 P<0.0001
8 35.1 <0.000 29.0
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Abdominal obesity Raised TG Low HDL-C High BP Hyperglycaemia

B Women H Men
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Epidemiological profile (5)

Metabolic syndrome — Logistic regression
Socio-economic factors

[Variable Age and gender adjusted odd ratio OR 9% CL P ]
Marital status Divorced/separated [ j—— 078 048 1.25 0.667
Widowed e 1.23 058 256
Primary e 233 157 348 <0.0001
Level of education
Secondary e — 150 1.04 2.17
Retired I 115 115 15.02 (37
Wark status
Sick leave,disabled,unemployed e —— 177 085 3N
Housewives Yes ! 240 151 381 <0.0001
Subjective economicalsatus  Diffcu P — LR (0]
[ 1.5 121 253 0.003

Objectve economical status  Below rsk of povery

0.5 1 15 2 25 3 3544355

Reference category: married, university level of education, employed, working women, easy subjective economical status, above risk of poverty threshold



Epidemiological profile (6)

Metabolic syndrome — Logistic regression
Lifestyle factors

[Variable Age and gender adjusted odd ratio OR  95%CL P ]
A
Smoking staus Current smokers 149 105 210 0.078
Former smokers L 112 079 159
: : [
Number o igarete 1120 cigarettes daily - 141 089 222 0034
More than 20 cigarettes daily I — 7 1108
- A 0.044
Physical actviy Moderately active 137 099 189
Inactive - 153 104 226

0.3 = el ] 05 5 S

—

Reference category: non-smokers, less than 10 cigarettes/day, physically active



Epidemiological profile (7)

Metabolic syndrome — Logistic regression

Family history
[ variable Age and gender adjusted odd ratio B s P
Hypertension - (61 147 22 00
Diabetes — 240 171 3% <0000
Myocardial infarction W — 115 08 163 0416
Corebro-vascular accident —— 103 072 147 041

Reference category: no family history of (hypertension, diabetes, myocardial infarction, CVA

1 =11t



Epidemiological profile (8)

Metabolic syndrome — Logistic regression

Dietary factors

[Variable Age and gender adjusted odd ratio OR  95%CL P ]
Total fat, % £ (Toor} 30 — 084 055 129 043
Satured fat, % E 10 I 060 039 091 0.02
Poly unsatured fat, % E {6 o210 N 147 087 136 030
Mono unsatured fat, % E {10 or >14 . 103 073 145  0.86
wb/w3 ratio 35,5 N N N EoE 491 082 945 0.081
Cholesteral, mg/day 2300 ol 110 081 149 053
Total carbohydrates, % E &5 or )75 [ — — 145 007 211 025
Simple sugar; % E >10 L 027 043 056  0.0004
Total protein, % E {10 or >15 ) 136 114 215 0.0060
Sodium, glday Vi —— 093 062 134 .73
Fruits and veqgetables, gjday {400 i 09 070 131 g0
Total fibres, g/day <25 T 102 076 137 090
Soluble fibre, giday 4l S 083 04 176 0.74

[ [ [
0.1 1 10

Reference categories are those who respect the WHO recommendations, 2003



Epidemiological profile (9)

Metabolic syndrome — Logistic regression
Final multivariate model

[Variable Fully adjusted odd ratio OR  95%CL p ]
Age I 1.09 1.07 111 <0.0001
Gender Men mmmmmm 308 212 447 <0.0001
Level of education  Primary E— 193 118 3.45  0.030

Secondary I — 134 086 2.09
Physical activity Inactive . el — 193 118 3.17 0.01
Moderately active s 149 101 2.1?
Family history Diahetes s 246 162 373 <0.0001
Hypertension —e— 144 1.00 2.08 0.05
Total protein <10 or>15 I—— 1.59 1.0 231 0.014
Simple sugar >10 I [ 025 0.09 063 ppps

0.5 1 15 2253 45



Conclusion

® The MS is an important health problem in Luxembourg (24.7%)
® MS increases remarkably with age in both genders

¢ Significant gender-specific differences
¢ Low education level, physical inactivity, inadequate protein diet
and family history of diabetes and hypertension were the most

important determinants of the MS

¢ Lifestyle-oriented intervention might be the promising approach
for the primary prevention of MS
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cref Added-values of the study
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® First reliable source of information for Luxembourg

® Provides scientific evidence for public health decision-makers
® Increases Luxembourg visibility at international level

® Model to reproduce the study in the neighboring regions

® Reinforcement of international collaboration

® Generates new hypotheses for future research
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