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Identification of Risk Factors for Type 2 Diabetes in a 

Population-based, Prospective Cohort (EPIC-Potsdam)

• 27.548 Participants 

from Potsdam

• General population

• Age 35-65 years

• Prospective study design

• >90% Compliance

• precise, prospective monitoring 

of nutritional and lifestyle 

parameters

• 849 incident type 2 diabetics

• 24318 healthy controls

Initial

examination

1994-1998

4. Recall (2005)

Time course

2.1. Recall

Validation in EPIC Heidelberg:

• 658 incident type 2 diabetics

• 23398 healthy controls

3.



Statistical concept of calculation

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

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

(each 50 g/day)

0.918 (0.855-0.986) 0.0193 -9

Intake of red meat 

(each 150 g/day)

1.639 (1.228-2.187) 0.0008 49

Consumption of coffee 

(each 150 g/day)

0.958 (0.926-0.991) 0.0142 -4

Alcohol consumption 

(between 10 and 40 g/day)

0.821 (0.705-0.954) 0.0104 -20

Sports, biking, gardening 

(h/week)

0.984 (0.973-0.995) 0.0060 -2

Former smoker 1.267 (1.094-1.469) 0.0016 24

Current heavy smoker, 

( 20 cigarettes/day)

1.901 (1.470-2.458) <0.0001 64



Estimated probability (in %) to develop 
diabetes mellitus in the next 5 years

Age

Waist

(cm)

35 45 55 65

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 7.7 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

Schulze et al., Diabetologie und Stoffwechsel (2007)



Risk Factors for Incident Type 2 Diabetes in the 

EPIC-Potsdam Cohort

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

Intake of whole grain bread (each 50 g/day) 0.918 (0.855-0.986) 0.0193

Intake of red meat (each 150 g/day) 1.639 (1.228-2.187) 0.0008

Consumption of coffee (each 150 g/day) 0.958 (0.926-0.991) 0.0142

Alcohol consumption (between 10 and 40 g/day) 0.821 (0.705-0.954) 0.0104

Sports, biking, gardening (h/week) 0.984 (0.973-0.995) 0.0060

Former smoker 1.267 (1.094-1.469) 0.0016

Current heavy smoker ( 20 cigarettes/day) 1.901 (1.470-2.458) <0.0001

(Schulze MB et al. Diabetes Care 2007;30:510-5) 
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Intake of red meat (each 150 g/day)

Consumption of coffee (each 150 g/day) 0.958 (0.926-0.991) 0.0142

Alcohol consumption (between 10 and 40 g/day) 0.821 (0.705-0.954) 0.0104

Sports, biking, gardening (h/week) 0.984 (0.973-0.995) 0.0060

Former smoker 1.267 (1.094-1.469) 0.0016

Current heavy smoker ( 20 cigarettes/day) 1.901 (1.470-2.458) <0.0001
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Stimulation of 

Glp1 secretion?



Iron? Fat?

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 (each 50 g/day) 0.918 (0.855-0.986) 0.0193 -9

Intake of red meat (each 150 g/day) 1.639 (1.228-2.187) 0.0008 49

Consumption of coffee (each 150 g/day) 0.958 (0.926-0.991) 0.0142 -4

Alcohol consumption (between 10 and 40 g/day) 0.821 (0.705-0.954) 0.0104 -20

Sports, biking, gardening (h/week) 0.984 (0.973-0.995) 0.0060 -2

Former smoker 1.267 (1.094-1.469) 0.0016 24

Current heavy smoker ( 20 cigarettes/day) 1.901 (1.470-2.458) <0.0001 64

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

Iron? Fat?

0.976 (0.967-0.984) <0.0001 -2.4

1.044 (1.035-1.053) <0.0001 4.3

1.587 (1.375-1.831) <0.0001 46

Intake of whole grain bread (each 50 g/day) 0.918 (0.855-0.986) 0.0193 -9

Intake of red meat (each 150 g/day) 1.639 (1.228-2.187) 0.0008 49

0.958 (0.926-0.991) 0.0142 -4

0.821 (0.705-0.954) 0.0104 -20

0.984 (0.973-0.995) 0.0060 -2

1.267 (1.094-1.469) 0.0016 24

1.901 (1.470-2.458) <0.0001 64

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



Risk Factors for Incident Type 2 Diabetes in the 

EPIC-Potsdam Cohort

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

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 

(each 50 g/day)

0.918 (0.855-0.986) 0.0193 -9

Intake of red meat 

(each 150 g/day)

1.639 (1.228-2.187) 0.0008 49

Consumption of coffee 

(each 150 g/day)

0.958 (0.926-0.991) 0.0142 -4

Alcohol consumption 

(between 10 and 40 g/day)

0.821 (0.705-0.954) 0.0104 -20

Sports, biking, gardening 

(h/week)

0.984 (0.973-0.995) 0.0060 -2

Former smoker 1.267 (1.094-1.469) 0.0016 24

Current heavy smoker, 

( 20 cigarettes/day)

1.901 (1.470-2.458) <0.0001 64

Enhanced fatty acid 

oxidation?



7 bp Stop

Loss-of-function Mutation of Tbc1d1 in SJL is a 

Suppressor of Obesity and Diabetes in Obese Mice

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

SJL/SJL

SJL/SJL

SJLNZO



B6/B6: wildtype

SJL/SJL: Tbc1d1 knockout

Deletion of Tbc1d1 Increases Lipid Oxidation in Muscle

Increased respiratory quotient (RQ = CO2

produced / O2 consumed) 

-> altered substrate partitioning: glucose -> fat

B6.SJL.RCS.Nob1.10

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

(oxidative) (glycolytic)

Increased fatty acid oxidation



Web tool:  www.dife.de



Schulze et al., Diabetes Care 30, 510-15 (2007)
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Diabetes Risk Score - ROC Curve Fragebogen und Original-Score
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Fragebogen Original-Score

Sensitivity and specificity of prediction

Precision of the Risk Score

ROC AUC Fragebogen: 0.830

Spearman Correlation Original Score und Questionnaire:  0.981
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DRS Predicts an Unfavourable Profile of 

Biomarkers and Detects Prediabetes

Schulze et al., DMW 2008



Summary:  Prediction of Type 2 
Diabetes in the German Population

1. The German Diabetes Score in based on a 

prospective cohort (N=25,548) which is 

representative for the German general population.

2. The score allows identification of 80% of all cases 

expected within the next five years (sensitivity) with 

approximately 25% false positives (specificity).

3. Sensitivity and specificity can be increased by 

inclusion of serum parameters such as fasting 

plasma glucose.

4. At present, genetic testing does not enhances the 

sensitivity and specificity of the score.
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