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Online Supplemental File 

A. Model input parameters 

Table S1: Physical activity at baseline and estimates of disease incidence 

Parameters 

Male Female 

Distribution Source 
Inactive Low Moderate High Inactive Low Moderate High 

Baseline PA levels 12% 7% 25% 56% 23% 35% 20% 22% Fixed [1] 

Relative risk (95% CI) estimates used to adjust disease incidence 

CHD 1.0 0.87 

(0.80–0.95) 

0.78 

(0.74–0.82) 

0.70 

(0.66–0.75) 

1.0 0.87 

(0.80–0.95) 

0.78 

(0.80–0.95) 

0.70 

(0.80–0.95) 

lognormal [2] 

Stroke 1.0 0.85 

(0.80–0.91) 

0.81 

(0.74–0.88) 

0.76 

(0.68–0.85) 

1.0 0.85 

(0.80–0.91) 

0.81 

(0.74–0.88) 

0.76 

(0.68–0.85) 

lognormal [2] 

Heart failure 1.0 0.85 

(0.79–0.92) 

0.78 

(0.75–0.82) 

0.70 

(0.67–0.73) 

1.0 0.85 

(0.79–0.92) 

0.78 

(0.75–0.82) 

0.70 

(0.67–0.73) 

lognormal [3] 

Type 2 diabetes 1.0 0.93 

(0.92–0.95) 

0.75 

(0.69–0.80) 

0.60 

(0.51–0.70) 

1.0 0.93 

(0.92–0.95) 

0.75 

(0.69–0.80) 

0.60 

(0.51–0.70) 

lognormal [4] 

Breast cancer - - - - 1.0 0.97 

(0.94–0.998) 

0.94 

(0.90–0.98) 

0.86 

(0.83–0.90) 

lognormal [5] 

Colorectal cancer 1.0 0.90 

(0.85–0.95) 

0.83 

(0.77–0.97) 

0.79 

(0.74–0.85) 

1.0 0.90 

(0.85–0.95) 

0.83 

(0.77–0.97) 

0.79 

(0.74–0.85) 

lognormal [5] 
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Parameters 

Male Female 

Distribution Source 
Inactive Low Moderate High Inactive Low Moderate High 

CHD incidence 
 [6] 

<35 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% beta  

35-44 0.01% 0.00% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% beta  

45-54 0.10% 0.09% 0.08% 0.07% 0.02% 0.01% 0.01% 0.01% beta  

55-64 0.41% 0.36% 0.32% 0.29% 0.11% 0.10% 0.09% 0.08% beta  

65-74 1.08% 0.94% 0.84% 0.76% 0.44% 0.38% 0.34% 0.31% beta  

75+ 1.67% 1.45% 1.30% 1.17% 0.67% 0.59% 0.53% 0.47% beta  

Stroke incidence  [7] 

<35 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% beta  

35-44 <0.01% <0.01% <0.01% <0.01% 0.01% 0.01% 0.01% 0.01% beta  

45-54 0.01% 0.01% <0.01% <0.01% 0.01% 0.01% 0.01% 0.01% beta  

55-64 0.03% 0.03% 0.03% 0.02% 0.02% 0.02% 0.02% 0.02% beta  

65-74 0.08% 0.07% 0.07% 0.06% 0.05% 0.05% 0.04% 0.04% beta  

75-84 0.41% 0.35% 0.33% 0.31% 0.28% 0.23% 0.22% 0.21% beta  

Heart failure incidence  [8] 

<35 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% beta  

35-44 0.03% 0.02% 0.02% 0.02% 0.03% 0.02% 0.02% 0.02% beta  

45-54 0.04% 0.03% 0.03% 0.03% 0.01% 0.01% 0.01% 0.01% beta  

55-64 0.21% 0.18% 0.16% 0.14% 0.08% 0.07% 0.07% 0.06% beta  

65-74 0.48% 0.41% 0.37% 0.33% 0.28% 0.24% 0.22% 0.19% beta  

75-84 1.14% 0.97% 0.89% 0.80% 0.64% 0.55% 0.50% 0.45% beta  
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Parameters 

Male Female 

Distribution Source 
Inactive Low Moderate High Inactive Low Moderate High 

Type 2 diabetes incidence  [9] 

<20 0.01% 0.01% 0.01% 0.01% 0.03% 0.03% 0.03% 0.03% beta  

20–29 0.05% 0.04% 0.04% 0.03% 0.14% 0.12% 0.11% 0.10% beta  

30–39 0.17% 0.15% 0.13% 0.13% 0.24% 0.20% 0.18% 0.17% beta  

40–49 0.51% 0.44% 0.38% 0.37% 0.38% 0.32% 0.28% 0.27% beta  

50–59 0.99% 0.85% 0.74% 0.71% 0.67% 0.57% 0.50% 0.48% beta  

60–69 1.43% 1.23% 1.07% 1.03% 1.02% 0.88% 0.76% 0.74% beta  

70–79 1.53% 1.31% 1.15% 1.11% 1.23% 1.06% 0.92% 0.89% beta  

80–89 1.05% 0.90% 0.79% 0.76% 0.87% 0.74% 0.65% 0.63% beta  

Breast cancer incidence  [10] 

<25     <0.01% <0.01% <0.01% <0.01% beta  

25 to 29     0.01% 0.01% 0.01% 0.01% beta  

30 to 34     0.03% 0.03% 0.03% 0.02% beta  

35 to 39     0.07% 0.07% 0.06% 0.05% beta  

40 to 44     0.13% 0.13% 0.12% 0.10% beta  

45 to 49     0.24% 0.23% 0.21% 0.19% beta  

50 to 54     0.30% 0.29% 0.27% 0.23% beta  

55 to 59     0.29% 0.28% 0.27% 0.23% beta  

60 to 64     0.38% 0.36% 0.34% 0.29% beta  

65 to 69     0.44% 0.42% 0.40% 0.34% beta  

70 to 74     0.37% 0.35% 0.33% 0.29% beta  

75 to 79     0.40% 0.39% 0.37% 0.32% beta  

80 to 84     0.44% 0.42% 0.40% 0.34% beta  
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Parameters 

Male Female 

Distribution Source 
Inactive Low Moderate High Inactive Low Moderate High 

Colorectal cancer incidence  [11] 

<30 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% beta  

30 to 34 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% beta  

35 to 39 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% beta  

40 to 44 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% beta  

45 to 49 0.03% 0.03% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% beta  

50 to 54 0.06% 0.05% 0.05% 0.05% 0.04% 0.04% 0.04% 0.03% beta  

55 to 59 0.10% 0.09% 0.08% 0.08% 0.07% 0.06% 0.06% 0.06% beta  

60 to 64 0.19% 0.17% 0.15% 0.15% 0.11% 0.10% 0.09% 0.09% beta  

65 to 69 0.26% 0.23% 0.21% 0.20% 0.15% 0.13% 0.12% 0.12% beta  

70 to 74 0.37% 0.34% 0.31% 0.29% 0.22% 0.20% 0.18% 0.17% beta  

75 to 79 0.44% 0.40% 0.37% 0.35% 0.26% 0.24% 0.22% 0.21% beta  

80 to 84 0.54% 0.49% 0.45% 0.43% 0.34% 0.31% 0.28% 0.27% beta  

Inactive: <30; Low: 30-149; Moderate: 150-420 and High: ≥421 MVPA min per week 
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Table S2: Estimates of mortality parameters 

Parameter 
Value 

Distribution Source 
Male Mean Male SE Female mean Female SE 

CHD case fatality rate      [6] 

<54 years 0.129 0.013 0.1245 0.0125 beta  

55-64 years 0.132 0.013 0.1597 0.0160 beta  

65-74 years 0.177 0.018 0.2235 0.0224 beta  

75-84 years 0.244 0.024 0.3009 0.0301 beta  

85+ years 0.315 0.032 0.3668 0.0367 beta  

Stroke case fatality rate 0.1730 0.0152 0.1730 0.0152 beta [12] 

Heart failure case fatality rate      [13] 

<35 years 0.0000 0.0000 0.0000 0.0000 beta  

35-55 years 0.0989 0.0050 0.0306 0.0001 beta  

55-64 years 0.1253 0.0037 0.1094 0.0001 beta  

65-74 years 0.1666 0.0028 0.1197 0.0001 beta  

75-84 years 0.1989 0.0027 0.1262 0.0001 beta  

85+ years 0.2279 0.0041 0.1240 0.0001 beta  

Death rate after 1st nonfatal CHD  [14] 

<45 years 0.0130 0.0020 0.0130 0.0050 beta  

45-54 years 0.0170 0.0010 0.0260 0.0030 beta  

55-64 years 0.0380 0.0020 0.0350 0.0020 beta  

65-74 years 0.0830 0.0020 0.0820 0.0030 beta  

75-84 years 0.1430 0.0040 0.1590 0.0040 beta  

85+ years 0.2620 0.0110 0.2660 0.0080 beta  

SMR for patients after a 1st 

nonfatal stroke 

2.40 0.08 2.21 0.10 Lognormal [15] 

Death rate after 1st nonfatal heart failure   [13] 

<55 years 0.0306 0.0001 0.0306 0.0001 beta  

55-64 years 0.1094 0.0001 0.1094 0.0001 beta  

65-74 years 0.1197 0.0001 0.1197 0.0001 beta  

75-84 years 0.1262 0.0001 0.1262 0.0001 beta  

85+ years 0.1240 0.0001 0.1240 0.0001 beta  

HR for death among patients 

with type 2 diabetes 

1.80 0.0269 1.80 0.0269 lognormal [16] 

Breast cancer mortality – – 0.0290 0.0004 beta [17] 

Colorectal cancer mortality 0.1038 0.0006 0.1035 0.0006 beta [17] 

Lung cancer mortality 0.3523 0.0004 0.3112 0.0005 beta [17] 

HR = Hazard ratio; SMR = Standardised mortality ratio 

Supplementary material BMJ Open

 doi: 10.1136/bmjopen-2018-027566:e027566. 9 2019;BMJ Open, et al. Gc VS



 

6 

B. Model validation results 

1. Cohort profile 

 

Figure S1: Cohort profile (male)  

 

Figure S2: Cohort profile (female) 
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3. Risk of disease events 

 

Figure S5: CHD incidence: model predicted versus data informing model parameter by age-group and gender 

 

 

 

Figure S6: Stroke incidence: model predicted versus data informing model parameter by age-group and gender 
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Figure S7: Heart failure incidence: model predicted versus data informing model parameter by age-group and gender 

 

 

 

Figure S8: Incidence of type 2 diabetes: model predicted versus data informing model parameter by age-group and gender 
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Figure S9: Breast cancer (female) incidence: model predicted versus data informing model parameter by age-group and 

gender 

 

 

 

Figure S10: Colorectal cancer incidence: model predicted versus data informing model parameter by age-group and gender 
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