Body mass index Is strongly associated with impaired insulin sensitivity in Europeans from 14 countries,
independent of age, sex, social class and smoking habits: the RISC Study
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Background and Aims ~ Patient characteristics ~ Table 1 < Conclusions ~
e Impaired insulin sensitivity (IS) is associated with a large number of fotal Male -emale insulin se.“s't“"ty (M/l) according to e In this study, obesity is found to be strongly associated with impaired IS
cardiovascular risk factorS, inc|uding Obesity and Smoking_ AsS Subjects from low Number . 1284 575 709 occupatlonal category and ge“der inde.pe.ndently of Oth.er COvariateS, espeCiaIIy of social baCkgrOund and SmOking
social class tend to be more obese and smoke more, it is of interest to test Age (years)” ) 44.0+/-8.3 43.4+/-8.4 44-6"'/'8-2** | o | ) habits in healthy subjects across Europe.
whether impaired IS differs with social class. I\B/K/I”(T(g?rfé@n/m\/l) ;g;zz‘l ;égz—gg ;ggzzz Insulin sensitivity (M/l) (mg/kg/min/nM) e The results imply that prevention of obesity should therefore be the main
e This study was aimed to analyse the relationship among IS, obesity, social Waisgt (%m)*) 87.0+/:1.2 9 93.9+/:1'o 4 81 '3+/:1i 0 Male Female objeptive to prevent impairment of IS in all subjects at risk, irrespective of their
\ background parameters and smoking habits in European healthy individuals. / Smokers (number) 594 | 266 | 33.4 | Non-manual 12 24/-6.1 15 5+/-7 5** \ social background. /
Occupational category (numbers): .
_ Non-manual 969 427 542 Self-employed 11.6+/-6.3 14.3+/-6.0
Materials and Methods Self-employed 66 39 27 - B
anua O+/-7. 2+/-6.
e This investigation is a part of the ongoing Relationship between Insulin \ vianual 249 109 140
Sensitivity and Cardiovascular disease (RISC) study aimed to investigate, during “Data presented as mean+/-SD and numbers * Data presented as mean+/-SD
the follow-up, the role of insulin resistance in the development of cardiovascular \ p<0.001 vs male / ** p<0.01 vs corresponding category in male
disease in 19 European centers in 2002—2004. Participants were recruited in Q'NS between occupational category in both, male and female /
2002—-2004, in the centers shown in Figure 1. Res I 'I:s
e These subjects were selected to be healthy with a low cardiovascular risk profile. U
Inclusion criteria were: age 30-60 years, no symptomatic cardiovascular  No significant difference was seen in insulin sensitivity (M/I) (p=0.094) between \ T bl 2 %
disease, blood pressure <140/90 mmHg, total cholesterol <7.8 mmol/L, occupational groups adjusted for age (p= 0.41), sex (p<0.001), body mass index ableé ACkn OWIEdgmentS
triglycerides <4.6 mmol/L, and glucose (fasting/2 hours after oral glucose (BMI) (p<0.001), and study centre (p<0.001), in general or stratified for gender. BMI according to occupational \ | \
tolerance test) <7.0/11.1 mmol/L (Table 1., Figure 2.) category and gender RISC Investigators:
. . L Amsterdam, The Netherlands: R.J. Heine, J Dekker, S de Rooij, G Nijpels, W B
o In tehaCh SUthe_Ct, dat baselmi,_ a raQQIJ_? Oftdlatad V\{[as AC\IOIIGCtedEW?It%h mclu?jed t e The same results were obtained with waist circumference replacing BMI. Athens, Greece: A Mirakou, ;Tournis,eEeKyrialfopgtrjlou,I?’Tﬁg%akosupes o
antnropometric, demograpniCc and lite style data. AlIso, each O em undaerwen _ _ 2\ % Belgrade, Serbia: N Lalic, K Lalic, A Jotic, L Lukic, M Civcic
oral glucose tolerance test (OGTT), euglycaemic hyperinsulinaemic (40 * BMI ditfered between mgnual and n_on-rr:canual temale workers (p= 0.045), but BMI (kg/m’) Dublin, Ireland: J Nolan, TP Yeow, M Murphy, C DeLong, G Neary, MP Colgan, M Hatunic
mU/m?/min) clamp (insulin sensitivity expressed as M/l; mg/kg/min/ insulin level not between corresponding categories of male workers. (Table 2.) Male Female 'ga"kf““éG}:’m?"Yé_TAKgnlrad,é" abh'eﬁ, E? Eg?”eft} FBBratﬁﬂ H Ztu\ihfl\‘ﬂo'g TN e T
during the last 40 min of clamp) and ultrasound (US) examination of extracranial ¢ No interaction with waist and social class was noticed (p= 0.69). Non-manual 26.5+/-3.4 24.7+/-4.4 Gfa"s;":‘;v ;v;oztf;:;. R Pe‘ir?g’(néwa[;iﬁdee(; éogé’rri, Fa Nezsrf,aé Macgo%lélnok Shie|dse Lmﬁgrc’dm Srmine
carotid arteries e However, the BMI correlated significantly with M/l (p<0.001), but M/l was not » Kuopio, I,=inland: M Laakso, U Salmenniemi,,AAura, I,RRaisanén, U Ruotsalaiﬁen, TSistc;nen, M Laitinen, H Saloranta
e Here we report on 1284 subjects who completed the baseline studies, the data associated with smoking, after adjusting for all other factors including social Sel-employed 27.4+/-4.4 21.24/-5.0 'I:;::°I':‘;a'i'l%'_al\r/'ldl_:a%\i’l\l’ec§pgsr‘:ﬁ’e M";'r’:gzg’ |i\ E‘;ﬁz’etepgttfgzsc%’;’_geﬁgg‘i‘;bgkl\jlzitrepierre J Peyrat S Belran, A Serusolat
on the_ rela_t|0n5h_|p between (a) IS (meaSl_Jred by the euglyca_em|(_3 \ class. (Table 3.) / Manual 26.6+/-3.7 25 A+/-4.0 Madr,id, Spain: R. Gabri,el, EM Sén,chez, R. Ca_(raro,AFr,iera, B. Novella | | |
hyper|n§U||naem|C clamp), (b) bO(.:iy mass index (BMI) and waist C|rqumference ' ' ' ' Malmo, Sweden (1): P Nilsson, M Persson, G Ostling, (2): O Melander, P Burri
(determined during anthropometric measurements) and (c) occupational _ Data presented as mean+/-SD Milan, Italy: PM Piatti, LD Monti, E Setola, E Galluccio, F Minicucci, A Colleluori
cateaorv and smokina habits (determined from the lifestvle data questionnaire). . ] Newcastle-upon-Tyne, England: M Walker, IM Ibrahim, M Jayapaul, D Carman, C Ryan, K Short, Y McGrady, D Richardson
_g _ry L . ( _ y _ ; _ ) F I g u re 2 \ p<0.01vs non-manual female and p<0.05 vs manual female / Odense, Denmark: H Beck-Nielsen, P Staehr, K Hojlund, V Vestergaard, C Olsen, L Hansen
o Sta_tlstlcal( g:ggglczlaongi wz\a:/ _tedsted ;oy using t-test and univariate analysis of Insulin sensitivity (M/l) in study population \ E_eruglita,I Ita||5y|:= GB Boll I; I;’\lortcellllaEti,MC Far}lgllié F; .Lucildi, Il\:/I ?(alcinkaro,ASaturni
variance U TOr VWVINnAOws). = o ISa, italy: £ Ferrannini, A Natall, uscelll, Innola, 0zakova
K / accord'“g to occupatlonal category Rome, Italy: G Mingrone, C Guidone, A Favuzzi. P Di Rocco
Vienna, Austria: C Anderwald, M Bischof, M Promintzer, M Krebs, M Mandl, A Hofer, A Luger, W Waldhausl, M Roden
Table 3 -
- ~ , Project Management Board:
F'Qure 1 o Multivariate associations between insulin sensitivity (M/l) \ B Balkau (Villejuif, France), SW Coppack (London, England), JM Dekker (Amsterdam, The Netherlands), E Ferrannini (Pisa,
\ and age, sex, BMIl, smoking habits and social class ltaly), A Mari (Padova, Italy), A Natali (Pisa, Italy), M Walker (Newcastle, England)
80.00 | p=0.094
Pisa Malmo = . Insulin sensitivity (M/I) Core laboratories and reading centres:
k\antond (R;?me E 6000 " Total Men Women II:Iipids Dubl(i)nd, Irelang: P Gaf&neg, glNoIaE,HG Boranl_I e
msterdam aSqow =3 ormones Odense, Denmark: C Olsen, L Hansen, H Beck-Nielsen
Newcastle Vi eng 3 < ; Age P=NS P=NS P=NS Albumin:creatinine Amsterdam, The Netherlands: A Kok, J Dekker
. £ 400~ = Genetics Newcastle-upon-Tyne, England: S Patel, M Walker
Lyon Madrid = ~ P Sex p<0.001 / / Stable isotope laboratory Pisa, Italy: A Gastaldelli, D Ciociaro
Oder}se Athens = BMI p<0.001 p<0.001 p<0.001 Ultrasound reading centre Pisa, Italy: M Kozakova
Dublin Milan 2000 - IL Smoking habit “NS “NS “NS ECG reading, Villejuif, France: MT Guillanneuf
Perugia Belgrade MOKING habits P= P= P= Data Management Villejuif, France: B Balkau, L Mham | - |
Geneva Kuopio ‘ IT Occupational category p=NS p=NS p=NS Mathematical modelling and website management Padova, Italy: A Mari, G Pacini, C Cavaggion
Frankfurt 0.00 Coordinating office: Pisa, Italy: SA Hills, L Landucci. L Mota
Multivariate analysis (ANCOVA) has been applied and Further information on the RISC Study and participating centres can be found on www.egir.org.
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