Online Appendix
M ethods

Assessments of lifestyle factors

At baseline and every 2-4 years thereafter, a atdul semi-quantitative FFQ with approximately
131 food items (1-3) was administered to colleat apdate dietary information. The FFQ was
designed to measure the usual diet consumed oggratst yearNutrient intake was computed
by multiplying the frequency of consumption of adfowith a pre-specified portion size by its
nutrient content and summing this value acrossredévant food items (1). Information on
smoking status and body weight was obtained froenrboal follow-up questionnaire. The
accuracy of self-reported body weight was validateé random subset of participants in the
NHS (N=140) and HPFS (n=123) (4). The Spearmanetaiion coefficient between self-
reported and measured body weight was 0.97 for botiorts (4). BMI was calculated as self-
reported weight in kilograms divided by the squafeheight in meters (kg/fin Alcohol
consumption was assessed using the FFQs, basedestions for daily consumption of beer,
wine, and spirits during the past year (5). Infotioraon the average time per week participants
spent on leisure-time physical activities, incluglimalking or hiking outdoors, running, jogging,
bicycling, tennis/squash/racquetball, lap swimmiagd calisthenics/aerobics/rowing machine
exercise was updated every two years using a vetldguestionnaire (6). In addition,
information on potential confounders, including agéhnicity, menopausal status and use of
postmenopausal hormones (women only), use of nitalinns, use of aspirin, family history of
diabetes or myocardial infarction (MI), presence absence of hypertension or
hypercholesterolemia, and medication use (suchsasgimn, antihypertensive drug, or cholesterol-

lowering medication) was obtained via biennial dioesaires. In addition, we also asked



diabetic patients to report recent hemoglobhic (HbAlc) levels in supplementary

guestionnaires administered in 2000 and 2005 iMNtH8 and 2000, 2004, and 2008 in the HPFS.

Ascertainment of T2D

The National Diabetes Data Group criteria were igdpo ascertain T2D diagnosis before 1998:
1) fasting glucose levels ertaimmol/l, blood gluzase levmmol/l during an oral glucose
tolerance test, or random blood glucose NHS anmntolgether with one or more diabetes-
related symptoms (weight loss, polyuria, excessimnet, or hunger); 2) elevated glucose levels
on more than one occasion in the absence of syngptom3) treatment with hypoglycemic

medication (insulin or an oral hypoglycemic age). Since 1998, the diagnosis criterion of
fasting glucose was lowered to 7.0 mmol/l by ADAtemia. After 2010, HbA1c>6.5% was

further included in the diagnosis criteria (8).
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Participants in the two cohorts (n=173,229)
Nurses’ Health Study (NHS): n=121,700
Health Professionals Follow-up Study (HPFS): n=51,529

v
Participants diagnosed with type 2 diabetes during follow-up (n=18,695)
NHS: n=14,582
HPFS: n=4,113

Participants were excluded (n=7,168):

1). with existing T2D, CVD, or cancer at
baseline, or reported CVD or cancer
before T2D diagnosis during follow-up

2). with implausible daily caloric intake
(<500 or >3,500 kcal/day for women,
and <800 or >4,200 kcal/day for men)

3). with missing information on body mass
index (BMI), smoking, alcohol, physical
activity, or FFQ at diabetes diagnosis

\4

v
Participants included in the final analysis (n=11,527)
NHS: n=8,970,
HPFS: n=2,557

Online Figure 1. Flowchart of participants included in the anadysi
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Online Figure 2. Hazard ratio (95% CI) of CVD incidence (A) and CWrtality (B) according to number of low-risk

lifestyle factors* among diabetic patients with amithout hypertension and/or hypercholesterolemiat

* Low-risk lifestyle factors: non-smoking, moderdtevigorous physical activity>50 min/week), high quality diet (top two fifths
of Alternative Healthy Eating Index), and moderaimohol consumption (5-15 g/day for women and @iy for men).

T Adjusted for age (years), sex (men or womenyieitly (Caucasian, African American, Hispanic, osi&n), body mass index at
diabetes diagnosis (<25.0, 25.0-29.9, 30.0-3435.0 kg/nf), menopausal status (women only), family histofyd@betes

(yes/no), family history of myocardial infarctioges/no), current aspirin use (yes/no), current initdtnin use (yes/no), and

diabetes duration (years).



Online Table 1. Hazard ratio (95% CI) of CVD, CHD, and stroke iremd¢e according to individual and combined
lifestyle factors after diabetes diagnosis with thier adjustment of presence of hypertension or
hypercholesterolemia and medication use *

Person CVD Incidence CHD Incidence Stroke Incidence

Years Cases HRT(95% ClI) Cases HRT(95% Cl) Cases HRT (95% CI)

Cigar ette smoking

Never 66079 902 1.00 (ref) 696 1.00 (ref) 217 1red

Past 72009 1108  1.07 (0.98-1.17) 917 1.12 (1.24)1. 207 0.91 (0.75-1.10)
Current 1-14
cigarettes/day

Current>15
cigarettes/day

5669 124  1.79(1.48-2.17) 94  1.75(1.40-2.18) 31  94{1.32-2.85)

7209 177  2.10(1.78-2.49) 137  2.10(1.73-2.55) 43 .1221.49-3.01)

Alcohol consumption (g/day)

0 81615 1286 1.00 (ref) 1015 1.00 (ref) 288 1.ed)(r
1.0-4.9 37982 533 0.89 (0.80-0.99) 423 0.86 (0.B70 116 0.99 (0.79-1.24)
5.0-14.9 18333 304 0.93 (0.81-1.06) 249 0.91 (.78 61 1.06 (0.79-1.42)
>15.0 13035 188 0.72 (0.61-0.85) 157 0.70 (0.59)0.84 33 0.77 (0.53-1.13)
Physical activity (hour s/week)
0 85436 1421 1.00 (ref) 1112 1.00 (ref) 326 1.ed(r
0.1-0.9 28895 396 0.96 (0.85-1.08) 323 0.99 (0.8381 78 0.84 (0.65-1.09)
1.0-34 14680 220 1.03 (0.89-1.20) 183 1.07 (0.2511 39 0.89 (0.63-1.25)
>3.5 21955 274 0.88 (0.77-1.01) 226 0.89 (0.77-1.04) 55 0.88 (0.65-1.20)
Alternative healthy eating index (quintiles)
Q1 31223 517 1.00 (ref) 400 1.00 (ref) 121 1.e9)(r
Q2 30389 487 0.97 (0.86-1.10) 397 1.02 (0.89-1.17) 100 0.88 (0.67-1.15)
Q3 30208 437 0.89 (0.78-1.01) 348 0.90 (0.78-1.05) 92 0.83 (0.63-1.10)
Q4 30604 474 0.93 (0.82-1.05) 379 0.95 (0.82-1.09) 101 0.90 (0.68-1.18)
Q5 28542 396 0.85 (0.74-0.97) 320 0.87 (0.75-1.02) 84 0.80 (0.60-1.08)
Number of low-risk factors F
None 6443 148 1.00 (ref) 113 1.00 (ref) 38 1.00 (re
One 63036 987 0.61 (0.51-0.73) 782 0.64 (0.52-0.78) 212 0.51 (0.36-0.73)
Two 56610 840 0.55 (0.46-0.66) 658 0.56 (0.45-0.68) 199 0.54 (0.38-0.78)
Three or more 24877 336 0.48 (0.40-0.59) 291 D58(0.66) 49 0.33 (0.21-0.52)

* Further adjustment of presence of hypertensionypercholesterolemia and use of antihypertensiholesterol-lowering

drugs, based on the model in Table 2.

T Adjusted for age (years), sex (men or womenhieily (Caucasian, African American, Hispanic, osidn), body mass

index at diabetes diagnosis (<25.0, 25.0-29.9,-38.0,>35.0 kg/mi), menopausal status (women only), family history
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of diabetes (yes/no), family history of myocardiaflarction (yes/no), current aspirin use (yes/rarrent multivitamin
use (yes/no), diabetes duration (years), presericéypertension or hypercholesterolemia (yes/no)d arse of

antihypertensive or cholesterol-lowering drugs {yes Individual lifestyle factors were mutuallyjasted.

T Low-risk lifestyle factors: non-smoking, modertdevigorous physical activity=(L50 min/week), high quality diet (top two
fifths of Alternative Healthy Eating Index), and derate alcohol consumption (5-15 g/day for wometh &30 g/day for

men).



Online Table 2. Hazard ratio (95% CI) of CVD incidence and mortahtccording to combined lifestyle factors aftertdites diagnosis with further

adjustment of diabetes medication use and HbAlgldan a subset of participants (n=4,650) *

Person CVD Incidence CHD Incidence Stroke Incidence CVD Mortality
Years Cases HR (95% CI) Cases HR (95% CI) Cases HR (95% CI) Cases HR (95% CI)
Number of low-risk factors T
None 258z 57 1.00 (ref 46 1.00 (ref 13 1.00 (ref 9 1.00 (ref
One 26427 439 0.€4 (0.4¢0.8¢) 355 0.62 (0.4-0.8%) 87 0.6z (0.3%-1.15 133 0.66 (0.3-1.34
Two 2358’ 398 0.62 (0.4-0.83) 323 0.60 (0.4-0.87) 8C 0.63 (0.3~1.17) 107 0.58(0.29-1.17
Three or mor 10707 15€ 0.51 (0.3-0.70) 13t 0.51 (0.3-0.72) 23 0.43 (0.2-0.89 38 0.47 (0.2-0.99

* Adjusted for age (years), sex (men or women)nietty (Caucasian, African American, Hispanic, asi@n), body mass index at diabetes diagnosis (£25:0
29.9, 30.0-34.9>35.0 kg/nf), menopausal status (women only), family histoiyliabetes (yes/no), family history of myocardigarction (yes/no), current
aspirin use (yes/no), current multivitamin use (ye¥y diabetes duration (years), presence of hgpsitn or hypercholesterolemia (yes/no), use of
antihypertensive or cholesterol-lowering drugs {yey diabetes medication use (oral medication,dnbulin use, or others), and HbAlc levels (<7%4,9%%,

8-9.9%, 10-11.9%, arnel2%).

T Low-risk lifestyle factors: non-smoking, moder&tevigorous physical activity>50 min/week), high quality diet (top two fifths Afternative Healthy Eating

Index), and moderate alcohol consumption (5-15ygfdawomen and 5-30 g/day for men).



Online Table 3. Hazard ratio (95% CI) of CVD incidence and mortakitccording to individual and combined lifestylecttars after diabetes
diagnosis with further inclusion of BMI at diagnesi

Person CVD Incidence CHD Incidence Stroke Incidence CVD Mortality
Years Cases HRT (95% CI) Cases HRT(95% CI) Cases HRt (95% CI) Cases HRt (95% CI)
BMI at diagnosis (kg/m?)
<25.0 2439t 364 1.00 (ref 25¢ 1.00 (ref 10¢ 1.00 (ref 15¢ 1.00 (ref
25 0-29.9 5291(  88C  1.12(0.9-1.27. 723  1.26 (1.0-1.45 17¢ 0.83 (0.6-1.06' 294 0.92 (0.7+1.12
30.0-34.9 4209: 647 1.14(1.03-1.31, 527 1.27 (1.0-1.49 132 0.87 (0.6-1.13 237 1.10 (0.8-1.36
>35.0 31567  42C 1.15 (1.0-1.34  33€ 1.25 (1.0-1.49 87 0.92 (0.6+-1.25 173 1.32 (1.0-1.66
Cigarette smoking
Nevel 6607¢ 90z 1.00 (ref 69¢€ 1.00 (ref 217 1.00 (ref 32C 1.00 (ref
Past 7200¢ 110¢  1.9(0.9¢1.19 917  1.14(1.0-1.26 207 0.91 (0.7-1.11 457 1.27 (1.0-1.47
Current -14 5669 124 1.78(147-2.16) 94  1.74 (1.40-2.17) 31 8811.28276) o0 157(1.10-2.24)
cigarettes/day
>
Currentz15 7209 177 2.09(1.76-2.47) 137  2.09 (1.73-2.54) 43 0821.47-2.95) *© 221(1.60-3.04)
cigarettes/day
Alcohol consumption (g/day)
0 8161°¢ 128¢ 1.00 (ref 101t 1.00 (ref 28¢ 1.00 (ref 55E 1.00 (ref
1.0-4. 3798: 53z  0.89(0.8-0.99) 422 0.86 (0.7-0.97 11€ 0.99(0.7¢-1.24 162 0.82 (0.6-0.99
5.0-14.¢ 1833¢ 304 0.93 (0.8-1.06 24¢ 0.90 (0.7+1.05 61 1.06 (0.7-1.41 73 0.62 (0.4+-0.80
>15.0 1303t 186  0.73(0.6-0.86, 157 0.71 (0.5-0.85 33 0.78 (0.5-1.14) 67 0.81 (0.6-1.07’
Physical activity (hour s'week)
0 8543¢ 1421 1.00 (ref 111z 1.00 (ref 32¢ 1.00 (ref 62¢ 1.00 (ref




0.1-0.€ 2889¢ 39¢€ 0.94 (0.8~1.06 32¢ 0.98 (0.8-1.11 78 0.82 (0.6:-1.06 121 0.79 (0.6-0.97
1.C-3.4 1468( 22C  1.02(0.8+1.18 182 1.05 (0.9+1.24 39 0.87(0.62-1.23 46 0.65 (0.4-0.88'
>3.E 2195¢ 274  0.87(0.7-0.99  22¢ 0.88 (0.7-1.02 55 0.86 (0.6-1.17 62 0.62 (0.4-0.82
Alternative healthy eating index (quintiles)
Q1 3122: 517 1.00 (ref 40C 1.00 (ref 121 1.00 (ref 213 1.00 (ref
Q~Z 3038¢ 487 0.97 (0.8-1.11 397 1.02 (0.8-1.18 10C 0.87 (0.6+-1.13 18¢€ 0.97 (0.7-1.19
Qz 3020¢ 437  0.89(0.9-1.020 346  0.91(0.7-1.05 92 0.83 (0.6-1.09 16€ 0.90 (0.7-1.11
Q4 3060 474  0.93(0.8-1.06) 37¢  0.96 (0.8-1.10 101 0.88(0.67-1.15 15€ 0.84 (0.6-1.04’
Q=& 2854 39¢  0.84(0.7-0.97  32C  0.87(0.7-1.02 84 0.78 (0.5-1.04 131 0.77 (0.6-0.97'
Number of low-risk factor st
None 2867 61 1.00 (ref 50 1.00 (ref 13 1.00 (ref 19 1.00 (ref
One 3871« 621  0.68(0.5-0.89 49z  0.66 (0.4-0.88 134 0.69 (0.3-1.24 264 0.65 (0.4+1.04
Two 5546: 84¢  0.58(0.4-0.75, 665  0.55(0.4-0.74 19€ 0.63 (0.3-1.13 34C 0.49 (0.3-0.78
Three or mor 5392: 78C  0.50(0.3+0.65 ~ 637  0.49 (0.3-0.66 15¢5 0.51 (0.2-0.92 23¢ 0.32(0.2¢-0.52;

* Time-varying variables (except BMI) were used ie thodel. Few patients (n=24) had BMI<18.5 kgandiagnosis in the study. BMI: body mass index.

T Adjusted for age (years), sex (men or womenyieity (Caucasian, African American, Hispanic, osi@n), menopausal status (women only), family ysto
of diabetes (yes/no), family history of myocardiafarction (yes/no), current aspirin use (yes/rmjrent multivitamin use (yes/no), and diabetesation

(years). Individual lifestyle factors were mutuadigijusted.

T Low-risk lifestyle factors: 18BMI at diabetes diagnosis<25.0 kg/mon-smoking, moderate to vigorous physical actigity50 min/week), high quality diet
(top two fifths of Alternative Healthy Eating Indg»and moderate alcohol consumption (5-15 g/dayfamen and 5-30 g/day for men).



Online Table 4. Hazard ratio (95% CI) of CVD incidence and mortaléccording to different
combinations of low-risk lifestyle factoedter diabetes diagnosis*

CVD Incidence CVD Mortality

Person
Cases HRT (95% CI) Cases HRT (95% CI)
Years

Two low-risk factor s (high quality diet, moderate alcohol consumptitn)

None 74624 1198 1.00 (ref) 511 1.00 (ref)

One or more 76902 1113 0.91 (0.84-1.00) 347 1 (0871-0.94)
Threelow-risk factors (above two plus moderate to vigorous physical agjivt

None 64810 1020 1.00 (ref) 442 1.00 (ref)

One 59962 918 0.94 (0.86-0.99) 328 0.78 (0.68-0.90)

Two or more 26654 373 0.85 (0.75-0.96) 88 0.532046)
Four low-risk factors (above three plus non-smoking)

None 6443 148 1.00 (ref) 47 1.00 (ref)

One 63036 987 0.62 (0.52-0.74) 442 0.63 (0.46-0.86)

Two 56610 840 0.55 (0.46-0.66) 294 0.46 (0.34-0.64)

Three or more 24877 336 0.48 (0.40-0.59) 75 0.322(0.47)

* Low-risk lifestyle factors: 18.8BMI at diabetes diagnosis<25.0 kd/nmon-smoking, moderate to vigorous
physical activity #150 min/week), high quality diet (top two fifths Afternative Healthy Eating Index), and
moderate alcohol consumption (5-15 g/day for wolmeh 5-30 g/day for men).

T Adjusted for age (years), sex (men or womenieitly (Caucasian, African American, Hispanic, cgidn),
menopausal status (women only), family history iabdtes (yes/no), family history of myocardial ition
(yes/no), current aspirin use (yes/no), currentiritdmin use (yes/no), and diabetes duration gkear

T Each lifestyle factor was further adjusted wheeytwere not included in the low-risk lifestyle szo
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Online Table 5. Hazard ratio (95% CI) of CVD incidence and mortaltccording to individual and combined lifestylettars shortly before

diabetes diagnosis

I?(erson CVD Incidence CHD Incidence Stroke Incidence CVD Mortality
ears
Cases HR* (95% Cl) Cases HR* (95% Cl)  Cases  HR* (95% ClI) Cases HR* (95% CI)
BMI (kg/m?)
<250 23982 359 1.00 (ref 256 1.00 (ref 106 1.00 (ref 14¢ 1.00 (ref
25.0-29.9 52391 844 1.08 (0.9-1.23 702 1.22(1.0-1.41 155 0.79 (0.6-1.02; 287 0.94 (0.7-1.15]
30.0-34.9 40204 633 1.19 (1.0-1.37 520 1.33(1.1-1.56 122 0.90 (0.6-1.18 214 1.22(0.9¢-1.52
>35.0 28705 392 1.21(1.0-1.41 305 1.25(1.0-1.49 89 1.19 (0.8+1.61 154 1.72 (1.3-2.19
Cigarette smoking
Nevel 6536: 89¢ 1.00 (ref 69t 1.00 (ref 211 1.00 (ref 31k 1.00 (ref
Past 6120- 89¢  1.05(0.9-1.16, 75  1.13(1.01-1.26 16C 0.81 (0.6-1.01 31¢ 1.06 (0.9+1.26
Current -14
_ 6664 145  1.79(1.49-2.14) 120  1.93(1.58-2.35) 25 .2910.84-1.97) 41 1.70 (1.23-2.31)
cigarettes/day
Current>15
. 12053 289  1.91(1.66-2.20) 219  1.88(1.60-2.21) 76 2.08 (1.57-2.75) 116 2.58 (2.07-3.22)
cigarettes/day
Alcohol consumption (g/day)
0 6599¢  99€ 1.00 (ref 79€ 1.00 (ref 21C 1.00 (ref 36( 1.00 (ref
1.C-4.¢€ 4389. 67t 0.96 (0.8-1.06 532 0.93 (0.8-1.04 15¢ 1.14 (0.9-1.42 22¢ 0.84 (0.7-1.00
5.C-14.¢ 2161+ 33¢  0.87(0.7-0.95 27¢  0.81(0.7-0.93 66 0.98 (0.7-1.30 122 0.82 (0.6+-1.03
>15.( 1377¢ 221  0.80(0.6-0.94  18C  0.77 (0.6-0.91 43 0.99 (0.7+-1.41 83 0.85 (0.6+-1.10

Physical activity (hour s'week)
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0.1-0.€
1.C-34

e

>3.2

Alternative healthy eating index (quintiles)

Q1
Q:
Q:
Q 4
QE

6832¢

3568¢

17158

2411

3623:

3129¢

2844;

2650:

2281t

Number of low-risk factorst

None

One

Two

Three or mor

337¢

3805¢

5216¢

5168

971

54¢

301

407

53¢

482

45¢

77

58¢

75€

80¢

1.00 (ref

1.02 (0.9-1.14
1.23 (1.0-1.40

1.14 (0.9-1.29

1.00 (ref

1.01 (0.8-1.15
1.05 (0.9-1.19
1.09 (0.9-1.24

0.88 (0.7+1.02

1.00 (ref

0.75 (0.5--0.96
0.61 (0.4-0.78

0.59 (0.4-0.76

765

44z

24¢

331

43z

39C

374

34¢

245

1.00 (ref

1.06 (0.9-1.21
1.27 (1.0-1.47

1.17 (0.9-1.34

1.00 (ref

1.03 (0.8-1.18
1.06 (0.9-1.22
1.05 (0.9-1.22

0.84(0.71-0.99

1.00 (ref

0.76 (0.5-1.02
0.64 (0.4-0.85

0.58 (0.4-0.79

83

10¢

97

88

10C

81

1.00(ref)

0.91 (0.7-1.16
1.12 (0.8-1.51

1.07 (0.8-1.40

1.00 (ref

0.97 (0.7-1.28
1.01 (0.7+1.35
1.24 (0.9-1.65

1.12 (0.8-1.51

1.00 (ref

0.68 (0.4-1.13
0.50 (0.3-0.82

0.60 (0.3-0.98

32

20¢

28t

281

1.00 (ref
1.23 (1.0-1.47
1.47 (1.1-1.83

1.18 (0.9+1.47

1.00 (ref
1.07 (0.8+1.31
0.95 (0.7-1.18
1.02 (0.8-1.27

0.96 (0.7+1.22)

1.00 (ref
0.58 (0.4-0.85
0.45 (0.3-0.65

0.39 (0.2-0.56,

* Adjusted for age (years), sex (men or women)nieity (Caucasian, African American, Hispanic, osidn), menopausal status (women only), family

history of diabetes (yes/no), family history of nagedial infarction (yes/no), current aspirin usesno), current multivitamin use (yes/no), and eiab

duration (years). Individual lifestyle factors wenaitually adjusted. BMI: body mass index.

t Low-risk lifestyle factors before diabetes diasjiso18.5BMI<25.0 kg/nf, non-smoking, moderate to vigorous physical ati150 min/week), high

quality diet (top two fifths of Alternative Healthyating Index), and moderate alcohol consumptiehSs/day for women and 5-30 g/day for men).
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