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|dentification of Risk Factors for Type 2 Diabetes in a
Population-based, Prospective Cohort (EPIC-Potsdam)
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« 27.548 Participants * Prospective study design

from Potsdam « >90% Compliance

> e pepliElien * precise, prospective monitoring

* Age 35-65 years of nutritional and lifestyle
parameters
Time course
M
Initial 1. Recall 2. 3. 4. Recall (2005)

examination
1994-1998

* 849 incident type 2 diabetics Validation in EPIC Heidelberg:

« 24318 healthy controls * 658 incident type 2 diabetics

« 23398 healthy controls




Statistical concept of calculation DV[_

Estimating the probability of incident
type 2 diabetes in the next 5 years
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Risk Factors for Incident Type 2 Diabetes in the

EPIC-Potsdam Cohort

Risk factor Relative risk (95% CI) p-value points
Waist circumference (cm) 1.076 (1.071-1.082) <0.0001 7.4
Height (cm) 0.976 (0.967-0.984) <0.0001 -2.4
Age (years) 1.044 (1.035-1.053) <0.0001 4.3
Hypertension (self report) 1.587 (1.375-1.831) <0.0001 46
Intake of whole grain bread 0.918 (0.855-0.986) 0.0193 -9
(each 50 g/day)
Intake of red meat 1.639 (1.228-2.187) 0.0008 49
(each 150 g/day)
Consumption of coffee 0.958 (0.926-0.991) 0.0142 -4
(each 150 g/day)
Alcohol consumption 0.821 (0.705-0.954) 0.0104 -20
(between 10 and 40 g/day)
Sports, biking, gardening 0.984 (0.973-0.995) 0.0060 -2
(h/week)
Former smoker 1.267 (1.094-1.469) 0.0016 24
Current heavy smoker, 1.901 (1.470-2.458) <0.0001 64

(=20 cigarettes/day)
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An Accurate Risk Score Based on
Anthropometric, Dietary, and Lifestyle
Factors to Predict the Development of Type

2 Diabetes
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Estimated probability (in %) to develop
diabetes mellitus in the next 5 years DI/E

Schulze et al., Diabetologie und Stoffwechsel (2007)

Age
Waist 35 45 55 65
(cm)
80 0.4 0.6 1.0 1.5
90 0.9 1.3 2.0 3.1
100 1.8 2.8 4.2 6.4
110 3.7 5.7 8.6 12.9

120 1.7 11.6 17.2 25.2

Person with height 170cm, never smoker, no alcohol consumption, no
consumption of red meat, whole grain bread and coffee, no history of
hypertension and no activity in sports, biking and gardening



Risk Factors for Incident Type 2 Diabetes in the
EPIC-Potsdam Cohort
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Risk factor Relative risk (95% CI) p-value
Waist circumference (cm) 1.076 (1.071-1.082) <0.0001
Height (cm) 0.976 (0.967-0.984) <0.0001
Age (years) 1.044 (1.035-1.053) <0.0001
Hypertension (self report) 1.587 (1.375-1.831) <0.0001 . .
Stimulation of
Intake of whole grain bread (each 50 g/day) 0.918 (0.855-0.986) 0.0193 | « G|p1 secretion?
Intake of red meat (each 1.639 (1.228-2.187) 0.0008
R Median Intake, g/d
Consumptior ; | Favors : Favors
Lowest High Cereal : Low Cereal
Source Highest (Referent) RR (95%) Fiber Intake : Fiber Intake

Alcohol cons|  Samerén et al,' 1997 10.2 25 0.70 (0.51-0.96) —

Meyer et al,’* 2000 94 Z7 0.64 (0.53-0.79) ——

o1 e Hu et al,’® 2001 NA NA 0.59 (0.52-0.68) .

Sports, bikinl oo ¢ etal. 162002 (White) 9.4 5.2 0.75 (0.60-0.92) -

Stevens et al,'® 2002 (Black) 94 5.2 0.86 (0.65-1.15) ——
Former smol  Montonen et al,'” 2003 30.5 9.2 0.39 (0.20-0.77) ——

Hodge et al, 2! 2004 18.4 48 1.08 (0.73-1.59) e

Schulze et al,'8 2004 8.8 34 0.63 (0.47-0.85) ——
Current heay o ot Study 16.6 66 0.72 (0.56-0.93) -

Total 0.67 (0.62-0.72) L 4 :
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(Schulze MB, et al. Arch Intern Med 2007;167:956-65)
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Risk Factors for Incident Type 2 Diabetes in the
EPIC-Potsdam Cohort
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Risk factor

Relative risk (95% CI) p-value

points

Waist circumference (cm)

1.076 (1.071-1.082) <0.0001

7.4

Height (cm)

Age (years)

7

Hypertension (self report) /

Intake of whole grain breaW

Intake of red meat (e%

Consumption of coffee (each 150 g/day)

Alcohol consumption (between 10 and 40 g/day)

Sports, biking, gardening (h/week)

Former smoker

Current heavy smoker (=20 cigarettes/day)

Health Professionals Follow-up Study:

van Dam R., et al. Diabetes Care 2002;25:417-24

Nurses‘ Health Study 2:

Schulze M.B., et al. Diabetologia 2003;46:1465-73

Nurses‘ Health Study:

Fung T.T. et al. Arch Intern Med 2004;164:2235-40

Women'‘s Health Study:

Song Y., et al. Diabetes Care 2004;27:2108-15

Shanghai Women‘s Health Study:

Villegas R., et al. Int J Med Sci. 2006;3:152-9

(Schulze MB et al. Diabetes Care 2007;30:510-5)




Risk Factors for Incident Type 2 Diabetes in the

EPIC-Potsdam Cohort

Risk factor Relative risk (95% CI) p-value points
Waist circumference (cm) 1.076 (1.071-1.082) <0.0001 7.4
Height (cm) 0.976 (0.967-0.984) <0.0001 -2.4
Age (years) 1.044 (1.035-1.053) <0.0001 4.3
Hypertension (self report) 1.587 (1.375-1.831) <0.0001 46
Intake of whole grain bread 0.918 (0.855-0.986) 0.0193 -9
(each 50 g/day)
Intake of red meat 1.639 (1.228-2.187) 0.0008 49
(each 150 g/day)
Consumption of coffee 0.958 (0.926-0.991) 0.0142 -4
(each 150 g/day)
Alcohol consumption 0.821 (0.705-0.954) 0.0104 -20
(between 10 and 40 g/day)
Sports, biking, gardening 0.984 (0.973-0.995) 0.0060 -2
(h/week)
Former smoker 1.267 (1.094-1.469) 0.0016 24
Current heavy smoker, 1.901 (1.470-2.458) <0.0001 64

(=20 cigarettes/day)
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Enhanced fatty acid
oxidation?

Schulze et al., Diabetes Care 30, 510-15 (2007)



L oss-of-function Mutation of Tbc1d1 in SJL is a

Suppressor of Obesity and Diabetes in Obese Mice D‘
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Deletion of Thbc71d7 Increases Lipid Oxidation in Muscle
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Increased respiratory quotient (RQ = CO,
produced / O, consumed)
-> altered substrate partitioning: glucose -> fat

Increased fatty acid oxidation

Chadt et al., Nature Genetics 40, 1354-1359 (2008)



DEUTSGHER Web tool: www.dife.de
DIABETES-

RISIKO-SCORE s
FRAGEBOGEN

Testen Sie Ihr Risiko, innerhalb der ndachsten 5 Jahre an einem
Typ-2-Diabetes (Altersdiabetes) zu erkranken. l

Ein Typ-2-Diabetes tritt nicht plotzlich auf, Achtung: Bitte fiillen Sie alle Felder aus und folgen Sie dem Pfeil 'Weiter' zum néchsten Abschnitt
sondern entwickelt sich schleichend lber Der Test ist nicht anwendbar, wenn

Jahre, wobei Gefédfe und Augen bereits bei Ihnen bereits ein Typ-1- oder Typ-2-Diabetes 7 = o e |

frilhzeitig geschadigt werden kénnen. bekannt ist oder Sie schon einmal erhdhte [ pigETEG ] BRNRONG | Ernenng |- ki it

Schwere Folgeschaden sind Herz-Kreislauf- Blutzuckerwerte hatten. Sollte Letzteres der Fall 1hr Geschlecht Omannlich O weiblich

Erkrankungen, Blindheit oder Nierenversagen. sein, sprechen Sie bitte mit lhrem Arzt ber Ihr

Wenn Sie Ihr Typ-2-Diabetes-Risiko rechtzeitig Erkrankungsfisiko. thr Alter in Jahran 35

erkennen, kénnen Sie durch einfache MaB-

nahmen der Erkrankung vorbeugen. Thés KOrRCRaFBDict

ihr Taillenumfang in cm
Zur YergriBerung der Messanleitung
fUhren Sie den Mauszeiger tber das

Der von Wissenschaftiem des Deutschen
Instituts fir Emahrungsforschung Potsdam-
Rehbriicke (DIfE) entwickelte Fragebogen
informiert Sie tber lhr Typ-2-Diabetes-Risiko
und (iber Faktoren, die es beeinflussen,

[ Taillenumfang nicht bekannt?
Klicken Sie hier, um den Taillenumfang mit Hilfe
Ihrer Gewichtsangabe zu schatzen,

Mutzen Sie auch die Online-Version des
Deutschen Diabetes-Risiko-Scores.

Sie finden den Online-Test unter www.dife.de.
Er infarmiert Sie umfassend und gibt thnen

Hatten Sie jemals oder haben Sie O Nein Oaa
zurzeit erhohten Blutdruck:

individuell zugeschnittene Empfehlungen zur ‘ Zuriick Weiter ’
Risikosenkung.
KONTAKT e
DEL.ITISCHES INSTITUT FL:lR | Dr. Gisela Olias :; Willkommen Test Hintergrund Risikofaktoren Berechnung
ERNAHRUNGSFO{ES’CHUNG Presse- & Offentlichkeitsarbeit Ifl'
POTSDAM-REHBRUCKE | Arthur-Scheunert-Allee 114-116 "]|- ® 2007 Dautsches Instibut fiir Ermshrungsforschung Potsdarm-Rehbricke (DIE) i
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Gemeinschaft Fax: 033200 - 88 503

Fotrs: ARNE Dewign, Pholocase com, Proskgsis e Email: presse@dife.de



Precision of the Risk Score

DI/ E

B L s Sensitivity and specificity of prediction

Diabetes Risk Score - ROC Curve Fragebogen und Original-Score
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DRS Predicts an Unfavourable Profile of

Biomarkers and Detects Prediabetes
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Summary: Prediction of Type 2

Diabetes in the German Population Dyf_

. The German Diabetes Score in based on a

. The score allows identification of 80% of all cases

prospective cohort (N=25,548) which is
representative for the German general population.

expected within the next five years (sensitivity) with
approximately 25% false positives (specificity).

. Sensitivity and specificity can be increased by
inclusion of serum parameters such as fasting
plasma glucose.

. At present, genetic testing does not enhances the
sensitivity and specificity of the score.
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