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AmoteAéopota  HEYAAWV

Slatpodkwv
napatipnong
napEuBaonc.

Nutritional factor assessed Relative risk (95% CI)

Nutrients

Haeme (iron) 1.31(1.21-1.43) extreme groups*
Glycaemic index 1.19 (1.14-1.24) extreme groups*

Clycaemic load 1.13 (1.08-1.17) extreme groups*

Docosahexaenoic acid (DHA) or 1.04 (0.97-1.10) per 250 mg per day

’ eicosapentaenoic acid (EPA)
HEAETWVY
Vegetable fibre 1.04 (0.94-1.15) extreme groups*
KoL Fruit fibre 0.96 (0.88-1.04) extreme groups*
w«-Linolenic acid 0.93 (0.83-1.04) per 0.5 er da

agnesium 0.78 (0.73-0.84) extreme groups*
ereal fibre 0.67 (0.62-0.72) extreme groups*
itamin D 0.62 (0.54-0.70) extreme groups*

Food groups

rocessed red meat 1.51 (1.25-1.83) per 50 g per day
nprocessed red meat 1.19 (1.04-1.37) per 100 g per day
g per day

Ishor searood L1270 per

hite rice 1.11 (1.08-1.14) per 1 serving per day
reen leafy vegetables 0.86 (0.77-0.97) extreme groups*
reen leafy vegetables 0.84 (0.74-0.94) extreme groups*
airy products 0.86 (0.79-0.92) extreme groups*
hole grains 0.68 (0.58-0.81) per 3 servings per day
ugar-sweetened beverages 1.26 (1.12-1.41) extreme groups*®

ugar-sweetened beverages 1.18 (1.06-1.32) per 336 g per day
ecaffeinated coffee 0.80 (0.70-0.91) extreme groups*
otal coffee 0.70 (0.65-0.75) extreme groups*

Dietary patterns

editerranean diet 0.60 (0.43-0.85) Mediterranean diet supplemented with extra-virgin olive oil compared with control group (advicdlon
a low-fat diet), 0.82 (0.61-1.10) Mediterranean diet supplemented with nuts compared with control group
Iternate healthy eating index

HEI) 2010 0.77 (0.67-0.88) the highest compared with the lowest quintiles

ietary approaches to stop

ertension (DASH 0.75 (0.65-0.85) the highest compared with the lowest quintiles

Zheng 2018



Quowkn dpaotnplotnta

Aoknon

*  YynAn vs xapnAn ®A cuoxetiletal pe pelwon Tou oXeTikoU Kivduvou gudaviong A kot
nepinmou 30%

* BeAtiwon wvoouAwvogvaitoBnolog kat YAUKOLLKoU eAEyxou o€ Un-6Lafntkad atopa.

o JuumnepthapPBavovtat 6Aot oL TUTOL ACKNONG (evtoc & ektoc epyaociag).

e Aev adopd povo otnv KatavaAwon Bepuidwv.

ApaotnNPLOTNTEC KAOLOTIKEC

o Auénuévn dapkela kaBLOTLKWY SpacTnPLOTATWY > 2IMAACLOG Kivouvog epdaviong ZA

* 1 wpa eMUTAEOV UntpooTta otnV tnAsopaon =2 3,4% peyoaAutepo kivbuvo epudaviong ZA
HEoa o€ 3,2 €N

= Z00TaoN YO AVTLKATAOTACN KOBLOTLKWY SpaoTNPLOTATWY HE SpaoTnpLOTNTEC TTOU
nepAapBavouv kivnon kot aoknon.

Kolb & Martin, 2017



Quown dpaoctnplotnta

Authors (date) [ref.]

LTPA

Helmrich et al (1991) [14]
Lynich et al (1998) [13]
Haapanen et al E cmg?} [36
Haapanen et al il { E1 9a7) [3
James at al (19598

Folsom et al (2000) [82]
O=ada et al (2000) [65]

Wa narrmmgaa at al (2000) [69]
Hu et al (20

Weinstein ET a EEI 1 [12]
Meisinger et al EI? [2005) [37
hMeisinger et al (1) (2005) (3

Villegas et al (2008) [47]
Carlzson et al (2007) [41]
Magliaro et al (2008) [40]
Chien et al (2009) [68]

Fratts et al {20028 46}
Krishnan et al (2009) [64]
Siegel et al (2009) [60]
Demakakos et al (2010 ][?1]
Grantved at al (2012} [B1

Lee etal (2012} [67]
Steinbrecher et al (I} (2012) [38]
Steinbrecher et al (II) (2012) [38)
Grantved at al {1} (2014) [35]
Grantved et al {11} (2014) [35]
Ding etaj{ 18) [42]

Subiotal [I*=82 7%, p<0.001)

Total PA

Burchfiel et al (19895) [58)
Makanishi et al (2004) [57]
Ekelund et al (1) (2012) [39]
Ekelund etal (I} (2012) [39]
Fan et al (2014) [59]
Subtotal (05 6%, p<0.001)

Overall (1293.5%, p<0.001)

it

4

»
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t
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LA
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. 0.89
,2.23)
0.92
0.87
0.88
. 0.64
,0.99
1.91
 0.95)
1.04
. 0.84
0.85
| 0.06
0.99)
0.77
0.73
0.67
| 0.86
,0.97)
0.93
0.80
0.83
| 0.87
0.98)
0.87)

Soooooooo

SRFSIREERIZRRLBRSHEZIBIBRIRE

croooLoooooooo
5 O I =) 00 05 0D 00 da = = D = =D
03D D0 D O GRS NG O D= O

57, 0.01)
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R
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Ixetkol kivduvol yLa
A ava 10 MET h/wk
LTPA: Leisure-time PA

Smith Aet al, 2016



Quown dpaoctnplotnta

*  A0CO-££QPTWHEVN CUCYETLON
* a-d: dadopeTikd oesvapla 6cov adopd
ta MET h/wk avadopdg kat tn dtapkela

NG KABe ouvedplog

a b C d
LTPA MET hiweek HH a5%; G FA 5% Gl HH a5%; G RA as9 O
225 083 (0.92, 0.95) 0.92 {D-BD, 0.8 (KR F3 (090, D.94) 0.3 |DLES, 0.8
450 0BT [0.84, 0.90) 0.35 [0LE2, 0.84) 0B 10.82, D.889) 0.a2 07T, 0.ET)
10.00 076 (071, 0.81) 0.73 |{OUEY. 0.80) or3 (067, 0.78) 0.63 {0.B0, 0.Mg)
11.25 0.4 (068, 0.80) 072 [0UES, 0.7F) o [0.65, D.77) 0.67 |0.56, 0.75)
22.50 064 (0.56, 0.73) 0.61 (0.5, 0.71) 0B (0.52, D.70) 0.55 045, 0.67)
30.00 Q.ED (0.5, 0.70) 0.58 | D48, 0uBD) [ER-T S (0.47, D.68) 0.52 [D.41, 0UBS)
E0.00D 04T 1034, 0.65) 0.45 {031, 0UEE) 04 1031, D.63) 0.39 {026, 0.B0)

Smith Aet al, 2016



Quowkn Spaoctnplotnta & Alata

Analysis 2.8. Comparison 2 Diet plus physical activity versus comparator, Outcome 8 Incidence of type 2 diabetes.

Study or subgroup Diet + physi- Comparater Risk Ratio Weight Risk Ratie
cal activity
ni'N niN M-H, Random, 85% CI M-H, Randam, 95% CI
Da Qing 1397 3/72 5176 e 16.3T% 0.68[0.51,0.93]
D#FP 2002 155/1078 3131082 s 35.03% 0.5[0.42,0.59]
5 2001 ITI2ES 58257 —— B.b6% 0.44[0.29,0.58]
EMPS 2003 /51 13/51 —— 2.31% 0.54[0.23,1.24]
HELF FD 2011 4/151 11/158 ——— L.F9% 236[0.12,1.11]
IDPF 2006 47120 T3/133 — 19.13% 0.7L[0.54,0.94]
JOPP 2013 H103 18/110 s — 2.52% 0.53[0.25,1.13]
Kosaka 2005 310z 32/358 ——— 132% 0.33]0.1,1.05]
Oldroryd 2005 /37 Bf32 —_— 2% 0.76[031,1.86]
PODOSA 2014 12/81 17/82 —— 3.52% 0.71[0.36,1.4]
SLIM 2003 11/61 15/60 — 3.74% 0.57[0.3,1.09]
Total (95% CI) 1122 1383 “ 100% 0.57[0.5,0.64]
Total events: 315 (Diat + physical activity), 614 (Comparator
Heterageneity: Taw'=0; Chi*=10.65, df=10{P=0.39); |*=5.11%
Test for overall effect: 2=B.7{P=0.0001) ) . . | . . .
Diet + physical activity 21 b L 2 = Comparatar

Hemmingsen B et al, Cochrane Database of Systematic Reviews, 2017



Analysis 2.18. Comparison 2 Diet plus physical activity versus comparator, Outcome 18 Fasting plasma glucose.

Study or subgroup Diet + phys- Comparator Mean Difference Weight Mean Difference
ical activity

N Mean(50) N Mean|50] Random, 95% CI Random, 95%: CI
Da Qing 1997 T 12027 76 1.6 (LE) + 1.49% -0.44-1.3,0.42]
D#P 2002 515 5.9 ([LE) 935 £.2(L1) - 2L.F% -0.3[-0.39,-0.31]
DFS 2001 231 TR 03 Lliog | 15.06% -0.1[-3.23,0.03]
EDIPS 2008 & 5.6 (0.7 P} 5.4 (0LE] B 5.75% 0.2[-0.19,0.5%]
HELF PD 2011 127 5.7 (0UB) 134 &i0.7) —— 16.17% -0.3[-0.46,-0.14]
IDPF 2006 108 6.1(1.4) 124 E.5 (18] — 5.35% -0.4[-0.81,0.01]
JOPF 2013 103 6 (DLE) 110 6 (0.5) -1 11.72% 0[-0:23,0.23]
Oldroyd 2005 n 0.3 (0.B) 4 .11 e a— 4.1% 0.13[-0.35,0.62]
PODOSA 2014 B4 5.9(0.8) E3 6 (1) — T 9.36% -0.13[-0.41,0.15]
SLIM 2003 57 63(1.1) | E.5 (0.5 — 6.71% -0.18[-0.54,0.1E]
Total *= 1755 1775 > 100% -0.17[-0.27,-0.06]

Heterageneity: Tau'=0.01; Chi*=13.7, di=®P=0,03); I’=51.38%

Test for owerall effect: 2=3.02(P=0])

Quowkn Spaoctnplotnta & Alata

Diet = physical activity -1 b 0 0.5 ! Comparator

Hemmingsen B et al, Cochrane Database of Systematic Reviews, 2017



KarmvioTikeg cuvnBeLeg

* YynAotepocg kivbuvoc epdaviong 2A og evepynTkoUC & madnTikoUg KATIVIOTEC
0€ OUYKPLON HE UN-KOTTVLOTEG

Meta-avaAvon npoorntikwy peAetwv: RR=1,6 Bapeic | RR=1,3 eAadpeic
KamvioTéC | RR=1,2 mpwnv KOVIOTEC

Kolb & Martin, 2017



RESEAACH AATICLE

Tobacco Use, Insulin Resistance, and Risk of
Type 2 Diabetes: Results from the Multi-

Ethnic Study of Atherosclerosis

Rachel J. Keith'**, Mahmoud Al Rifai**, Christopher Carruba®, Natasha De Jarnett’,
John W. McEvoy®, Aruni Bhatnagar'*~, Michael J. Blaha™, Andrew P. Defilippis"*%*

5931 atopa Stadopwv BVIKOTATWY
Yxéon karmvoul — rapouciog podlaBnitn

Yxéon kamvoul — Entintwon ZA

Table 6. Odds Ratios (95%) for the association of tobacco exposure and baseline prediabetes.

Cigarette
Mever
Former
Currant
Cigar
Mever
Former
Currant
Pipe
Mever
Former
Currant
Smokeless
Mewear
Former
Currant

Unadjusted

1 [refaranca)
1.05 (0.80,1.22)
0.91 [0.73,1.14)

1 [refaranca)
1.54 (1.11.2.14)
1.88 [0.88.4.00)

1 [refaranca)
1.10(0.83,1.48)
1.85 [0.73.4.67)

1 [refarance)
1.47 (0.77.2.79)
1.84 (0.50,5.80)

Model 1

1 {referenca)
0.90 (0.75,1.07)
0.88 (0.67,1.11)

1 {referenca)
1.51 (1.02,2.21)
218 (0.93,5.01)

1 {referenca)
1.05 (0.76,1.46)
2.05 (0.71,5.81)

1 (refarsnce)
1.28 (0.58,2.77)
1.41 (0.31,6.47)

Model 2

1 {referanca)
088 (0.72,1.08)
1.02 (0.76,1.38)

1 {referanca)
1.30 (0.86,1.98)
1.91 (0.76,4.77)

1 {referanca)
.81 (0.63,1.32)
2.04 (0.62 6.70)

1 (referanca)
.92 (0.35,2.45)
050 (0.04,5.668)

Keith RJ etal, 2016



Tobacco Use, Insulin Resistance, and Risk of
Type 2 Diabetes: Results from the Multi-
Ethnic Study of Atherosclerosis

Rachel J. Keith'**, Mahmoud Al Rifai**, Christopher Carruba®, Natasha De Jarnett’,
John W. McEvoy®, Aruni Bhatnagar'*~, Michael J. Blaha™, Andrew P. Defilippis"*%*

Table 7. Hazard ratios (85% Cl) for the association of tobacco exposure and incident diabetes.

M events
Cigarette
Menver 154
Former 160
Currant 45
Cigar
Mener 21
Former 24
Currant 4
Pipe
Menver 21
Former 36
Currant 2
Smokeless tobacco
Menar 343
Former 12
Currant 4

Uinadjusted

1 {reterenca)
1.35 (1.08,1.68)
1.07 (0LF7.1.459)

1 {reteranca)
1.74 (1.13,2.69)
0.82 (0.23,3.68)

1 {referanca)
146 (1.02.2.10)
0,69 (0.10,4.91)

1 {refarenca)
3.38 (1.85,6.18)
3.09 (07T 12.41)

Model 1

1 [referancs)
1.20 (0.85,1.51)
1.04 (0.74,1.46)

1 [refarance)
1.51 (0.96,2.38)
0.83 (0,22 3.61)

1 [referance)
1.43(0.97.2.12)
0.53 (0.00,4.49)

1 [refaranca)
318 (1.72,5.88)
275 (0.68,11.10)

Aev mopatnpABOnNKe KAMOLA OTATLOTLKA
ONUAVTLKA aveédptntn oxéon.

Model 2

1 {referenca)
1.02 (0.77,1.37)
(.86 (0.55,1.34)

1 {referanca)
1.58 (0.85,2.94)
190 (0.39,9.11)

1 {referanca)
1.36 (0.83,2.25)
110 (0.14,8.88)

1 {referenca)
2.159 (0.83,5.78)

Keith RJ et al, 2016



Tobacco Use, Insulin Resistance, and Risk of
Type 2 Diabetes: Results from the Multi-
Ethnic Study of Atherosclerosis

Rachel J. Keith'**, Mahmoud Al Rifai**, Christopher Carruba®, Natasha De Jarnett’,
John W. McEvoy®, Aruni Bhatnagar'*~, Michael J. Blaha™, Andrew P. Defilippis"*%*

Table 4. Beta coefficients (95% CI) for the cross-sectional association of dose and intensity of tobacco exposure and levels of insulin resistance

biomarkers.
Dose of tobacco exposure Intensity of tobacco exposure
Unadjusted Maodel 1 Model 2 Unadjusted Maodel 1 Model 2
Cigarette
Glucose, mgfdL 3.49 (1.01,5.87) 2.60 (0.10,5.11) 1.93 (-0.43,4.29) 3,52 [40.26,7.31) 375 (-0.11,7.61) 252 [-1.10,6.14)
Insulin, mU/L 0.03 (<0.03,0.10) 0.08 {0.01,0.14) 002 (-0.03,0,07) 0.05 (-0.0,0.15) 0.12 (0.02,0.22) 0.005 (-3.073,0.084)
HOMA-IR, % Q.07 [-0.04,0.14) 0,10 (0.03,0.17) 0.0 (-0.02,0.10) 0L09 [-0.02,0.20) 0.16 {0.05,0.27) 0.02 (-0.07.0.12)
Cigar
Glucose, mgfdlL 2.78 (0.06,5.50) 1.25 (-1.44,3.95) 1.08 {-1.43,3.60) 940,96 56,04 .67
{30.32,169.59) [-13.62,125.70) (-30.84,100.17)
Insulin, mUL 0.04 (<0.03,0.11) 10.06 {-0.01,0.13) -0.10 [— 243 (0.68,4.17) 3.21 (1.44,4.96) 1.31 [-0.15,2.80)
0.03,0.08)
HOMA-IR, % 0.07 (0.01,0.15) 0.076 U0 (-0.003,0010) 3.48 (1.48,5.48) 3.82 (1.81,5.83) 1.69 (0.02,3.356)
{-0.002,0.153)
Pipe
Glucose, mgfdlL 008 [-1.40258)  -0u44 (-2.43,1.55) -0.41 (-2.36,1.54) 3.43 [-14.77,8.33) 1.08 (-48.93,51.10)  -11.02 (-5B.64,36.59)
Insulin, mUL 0.03 (0.02,0.08) 0.06 (0.01,0.11) 0u0 (-0.01,0008) 1.589 (0.36,2.82) 2,60 (1.33,3.86) 1.060 (0.006,2.212)
HOMA-IR, % 004 (<0.02,0.10)  0.058 (0.002,0.117)  0.03 (<0.02,0.08) 1.98 (0.57,3.38) 266 (1.22,4.10) 0.96 [-0.25.2.18)
Smokeless
tobacco
Glucose, mgfdL 1.15 (-3.60,5.99) 1.22 (-3.54,5.97) 113 (-3.63,58%) 981 (-66.5586.16) 17.23 (-57.59,02.35) 14.97(-57.44 87.9%)
Insulin, mUVL 40.01 0,002 -0.05 (-0.15,0.06) <0.33 [-2.24,1.58) 0.18 (-2.07,1.70) -0.26 (-1.88,1.36)
(-0L13.0.11) [-0.118,0.122)
HOMA-IR, % 0.01 (40.13,0.15) 0.02 [<0.12,0.18) -0.03 (-0.15,0.09) 0,16 (-2.34,2.04) 008 (-2.08,2.22) -0.02 (-1.886,1.82)

Keith RJ et al, 2016



YuvnBeLeg UTtVOU

AwdpkeLa ' Yrivou
* 7-8 wpec UTIVOU NUeEPNOLWE =2 YapnAotepoc kivduvoc ZA
* AU&non kwvduvou katd 9% yla kaBe peiwon dldpkelag UTvou kKatd 1 wpa
* MeyaAUtepn SlapKela UTIVOU 1] UTIVOG KATA TN SLAPKeLa TNG NUEPAC =2 avénon
Kwwduvou (;)

Awatapayxeg Ynvou

* Jkop molotntag umvou (PSQI): cuoxEtion pe enimeda HbAlc kat yYAukolng vnoteiac.
* JUMMTWHOATA auTviag = HeyaAuTepn enimtwon ZA

e KowvwvLiko jetlag

e XpovotuTog

Kolb & Martin, 2017, Reutrakul S et al 2013



COKALL, COKMN2A,
CDKN 2B

MTNR1B, TCE7LZ,
KCNJ11

|

l

IR51, PPARG

Reduced beta-cell mass

Beta-cell dysfunction

|

/

Reduced insulin

Obesity

Insulin resistance not
due to obesity

™~

Insulin resistance

Predisposition to type 2
diabetes

Figure 3. Pathways to Type 2 Diabetes Implicated by Identified Commeon Variant Associations.

Type 2 diabetes results when pancreatic beta cells are unable to secrete sufficient insulin to maintain normoglycemia,
typically in the context of increasing peripheral insulin resistance. The beta-cell abnormalities fundamental to type 2
diabetes are thought to include both reduced beta-cell mass and disruptions of beta-cell function. Insulin resistance
can be the consequence of obesity or of obesity-independent abnormalities in the responses of muscle, fat, or liver
to insulin. Examples of susceptibility variants that, given current evidence, are likely to influence predisposition to

type 2 diabetes by means of each of these mechanisms are shown.
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Variant of transcription factor 7-like 2 (TCF7L2) gen:

confers risk of type 2 diabetes

Struan F A Grant 1, Gudmar Thorleifsson, Inga Reynisdottir, Rafn Benediktsson, Andrei

Manolescu, Jesus Sainz, Agnar Helgason, Hreinn Stefansson, Valur Emilsson, Anna

Helgadottir, Unnur Styrkarsdottir, Kristinn P Magnusson, G Bragi Walters, Ebba

Palsdottir, Thorbjorg Jonsdottir, Thorunn Gudmundsdottir, Arnaldur Gylfason, Jona

Saemundsdottir, Robert L Wilensky, Muredach P Reilly, Daniel ) Rader, Yu Bagger, Claus
Christiansen, Vilmundur Gudnason, Gunnar Sigurdsson, Unnur Thorsteinsdottir, Jeffrey R

Gulcher, Augustine Kong, Kari Stefansson

Affected Control
Allele frequency? frequency? RR® Two sided P°
Al alleles of DG10S478¢
lceland (1,185/931) a 0.636 0.724 0.67 2.1 x 1072
4 0.005 0.002 2.36 0.12
8 0.093 0.078 1.21 0.090
12 0.242 0.178 1.48 4.6 x 1077
16 0.022 0.015 1.53 0.076
20 0.001 0.003 0.39 a.17
Denmark (228/539) 4] 0.669 0.740 0.71 0.0048
a4 0.002 0.004 0.59 0.62
8 0.070 0.048 1.49 0.091
12 0.239 0.190 1.34 0.032
16 0.020 0.018 1.12 0.78
USA (361/530) -4 0.001 0.000 - -
4] 0.615 0.747 0.54 3.3 x 1072
4 0.003 0.004 0.73 0.72
8 0.085 0.049 1.79 0.0029
12 0.256 0.180 1.57 1.2 x 1074
16 £.040 0.020 207 0012
Allele X of DG10S478°
Iceland (1,185/931) X 0.364 0.276 1.60[1.31, 1.71] 2.1 x 10-¢
Denmark (228/539) X 0.331 0.260 1.4111.11, 1.79) 0.0048
USA (361/530) X 0.385 0.253 1.85[1.51, 2.27) 3.3 x 10-¢
Combined X - - 1.66[1.41,1.73) 4.7 < 10718

© 2006 Nature Pyhlishing.Group http://www.nature.com/naturegenetics

Shown is the allele frequency in affected individuals and controls and the corresponding association of DG10S478 to
type 2 diabetes, together with the number (7 of subjects (individuals with type 2 diabetes/controls), the haplotype
relative risk (RR) and P values.
2Allelic frequencies, rather than carrier frequencies, are presented in the table. YRR calculated assuming a multiplicative model;
95% confidence interval indicated for RR of composite allele X. “Two-sided 7 values calculated for each allele using a likelihood
ratio test statistic with adjustment for the relatedness of Icelandic individuals with type 2 diabetes (Supplementary Methods)
9Frequency and association for all the alleles of DG10S478 in the |celandic, Danish and US cohorts are shown separately.
®Frequency and association for the composite at-risk allele X (nonzero alleles) of DG10S478 in all three cohorts and in the
cohorts combined using a Mantel-Haensze| modelt!

I o
1.0. 1.0
! 0.9 0.9
k 0.8 0.8
: 0.7 0.7
P z 0.6 0.6
(512255372 §. 03 03
DG108478 {i° Y 0.4 0.4
i ' 0.3 0.3
i 0.2 0.2
} 0.1 0.1
: 0 0
Genotype relative risk (GRR)?
Cohort 00 OX [95% c.i.] XX[95% c.i.] PAR
lceland 1 1.4111.17,1.70] 2.27[1.70, 3.04] 0.21
Denmark 1 1.37 [0.98,1.90] 1.92[1.13, 3.26] 0.17
USA 1 1.64[1.23, 2.19] 3.29[2.13, 5.07] 0.28
Combined 1 1.451[1.26, 1.67] 2.41 [1.94, 3.00] 0.21

3Risk for heterozygous carriers (OX) and homozygous carriers (XX) compared with risk for non-

carriers (00). c.i.,

confidence interval. FAR, population attributable risk.
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Fine-mapping of an expanded set of type 2 diabetes loci to single-variant
resolution using high-density imputation and islet-specific epigenome maps
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New genetic loci implicated in fasting glucose homeostasis and

their impact on type 2 diabetes risk
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to monogenic mutations
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Table 3 | Prevalence and clinical impact of a high GPS

High GPS definition Reference group 0Odds ratio 95% CI Pvalue
CAD

Top 20% of distribution Remaining 80% 255 2.43-2.67 <1x10-%
Top 10% of distribution Remaining 90% 289 2.74-3.05 <1x103°
Top 5% of distribution Remaining 95% 334 312-358 6.5%10°%4
Top 1% of distribution Remaining 99% 483 4.25-546 1.0x10™
Top 0.5% of distribution Remaining 99.5% 517 434-612 79x107®
Atrial fibrillation

Top 20% of distribution Remaining 80% 243 2.29-259 21x10°7
Top 10% of distribution Remaining 90% 274 2.55-2.94 70x10™
Top 5% of distribution Remaining 95% 3.22 2.95-3.51 11x10%2
Top 1% of distribution Remaining 99% 463 3.96-539 29x10%
Type 2 diabetes

Top 20% of distribution Remaining 80% 233 2.20-246 31x10°
Top 10% of distribution Remaining 90% 249 2.34-2.66 1.2%107%
Top 5% of distribution Remaining 95% 275 2.53-298 1.7x10%
Top 1% of distribution Remaining 99% 3.30 2.81-3.85 14%10%
Top 0.5% of distribution Remaining 99.5% 3.48 279-429 4.3x10%°
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Interactions of Dietary Whole-Grain Intake

With Fastin

Gonetic Locl

Glucose= and Insvlin-Related
in Individvuals of European

A meta-analysis of 14 cohort studies

Table 2—Meta-analyzred asseciation between daily whole-grain intake and fasting glucose and fasting insulin tn I'4 cohorts

Regression coefhcient (B [95% C1]
mepresenting expected change in

FEegression cocfhcient (B [95% 1]
representng expected change in

fasting glocose [mmold] per fazting insulin [{Inlpmold] per
one-daiby-serving—greater one-daily-serving—greater
n whole-grain intakee) F mi whole-grain intale) F

Model 1: age. sex energy intake,

field center, or population

structunc* 48,723 D27 o —0015] =0.0001 34,201 0025 to — 00171 L R A
Podel 2: model 1 + education

lewvel, physical activity, alcohol

intake, and smokdng status 48,207 D17 o —001o) =0.00301 34,108 0026 o — 00171 L R A
Model 2 model 2 + 1ed or

processed meat, fish,

vegetables, fruit, coffee, muts,

and sceds# 5, 5E5 16 to —OU0R) =030l 30903 —i0.01a 0021 to — 00110 =IO
Podel 4 model 2 + BMIE 465,928 —i0.009 A3 o —0U05] =0.0001 33937 —i0.011 0015 to — 00070 Q0303
*Energy intake was not estimared in the Age Ge .ﬂ."Em'l.'n:-'rl.Tn:ntliusmpu'bﬂu}--l:l::.ﬂga'nk Study cohort. Field cerflet was an'l*:d @5 a cowariate in the Health, Aging,

[ ]=:E

and BEody Composition Stady; the Cardiowasc

the Atherosclerosis Risk in Communities Scady,

¥ Heart Stady, and the Invecchiare in

Chianti (Aging in the Chianti Area) Smdy. Prancipal components were used o adjust for popularion strocture in the Fromingham Heart Soudy and the Farraly Fleart
Stady. TEducarion level and physical acoviny were defined umaquely by cohort. Smooking status was characterized as current, bommer. or never in 12 cochorts and as

current or ot current in 3 cohorts (Framingham Heart Study: Age, Gene/Environment Suscepeibality-Reylgavik Smdy: Uppsala

tadital Study of Adult BMenl

Educarion level, smolang status, amd aloohol inkake were oot adjusted io the Gene-Diet Atrica Investigation on Childhood Obesity cohort (Afith and sixth graders).

#rlost cohores included each of dhetary covarates listed in the mble a5 servings per day or groms per day; exceptions are noted m the online supplement. EBMI was
modeled as a contfinucuas variable m all cohorts (kgim®).

DiapeTEs CaRE, voLiiE 33, numeer 12, DeEceseer 2010



Tahle 3—Meta-analbyzed interactions between daily whele-grain intake and genotype for select SMNPs Jor fasting glucose and fasting insulin in

14 cohores™

Eegression coefficient for

Clacose— or interaction betwreen daily P fo5%
insulin-raising Zervings cd whole grains = SHFP unce rtainty
allelefother Humber of for fasting glucase (mrmol/1) intervall
SHP Mearest gene allele cohorts n B SE F (a0
Glhacose-related SHF
r=a-HETS FPROXD T 13 43,527 —0.=011 QL0003 0.7l Q0-571
ab= L=y ) CRR T 14 48,303 LUy ] Q0027 013 QO (0=55)
TESG0ERT SGEPC2 T 13 43,488 — 000l Q0032 .98 O (0-572
=11 70B067T ADCYS AN 13 43,555 0. 003 Q003G .28 I4 (=611
=11 52000 SLCEAZ TrA 13 43,451 Q.00 Q00T 089 O (0-572
T=215913549 DGRBS TMEMISS ThS 13 43,561 — 00044 Q0029 012 Q=570
r=Ha0T51T G AN 14 48,325 0. 0002 Q0035 095 O (0-55)
=11558471 SLCEAS AN 1o G0, TTE — 00007 Q0034 .84 O (0—G2)
=7 0534200 GLES3 AT 13 43,262 Q0015 Q02 S 060 O 0=570
r=10BE5122 ADRAZA T 13 43,391 0. 00E 2 Q004 0.0 Q=572
=450a5585 TCFTL2 T/A 12 45,211 Q004 LU e ] nas 51 (6-T52
1=11605924 CRYZ Al 13 43,567 —0.001a 00029 0.58 Q=572
T=79-+4584 MADD AT 13 43,261 Q0049 QU033 014 O 0=570
=1 74550 FADA1 ThZ 14 48,162 — 0027 Q0028 034 32 (-6
=10830963 MTNRIB ST 13 43 433 Q.0m2e QU035 042 32 (D65}
=11071857 C2 OB AN 13 42,500 0. 0035 00031 028 Q=572
Regression coefiicient for
interaction betwreen daily
servings of whole grains = SHP
Insulin-related SMF for fasting insulin [(Infpmold]
— —
E‘amm GCRR It T+ T3, TaT NS EXTES D oe 1 (0-38)
——— TETT TSR ) e O (0=57)

*Regression coefbcient for interaction betwreen daily semangs of whole grains = SHF for fastimg glucose (mmold) and Easting insulin [(Inlpmold], adnisted for age.
sex, energy inmake (not in the Age, GeneErwvironment Susceptibiligr-Reyljavile Study), and held center (Health, Aging, and BPody Composidom Soudy; the
Cardicwvascular Health Study; the Atherosclerosis Risk 1o Comomunities Stady; ard the [ovecchiare 1o Chaanti [Aging in the Chismn Area] Stedy) and population
struchare by principal components in the Framingham Heatt Study and the Family Heartt Stady.
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Several type 2 diabetes-associated variants in genes annotated to WNT
signaling interact with dietary fiber in relation to incidence of type 2

diabetes

HR of incident type 2 diabetes by genotype and quintiles of fiber intake

Genotype

XR"

RR

b c
HR per Rallele Pirend ™ P interaction

TCF7L2 157903146
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2009 Fuhrman[£0] :—:— 0.75(0.58,097) 234
2009 Kato[41] e + . 0.40 (0.20,0.78) 0.33
2009 Kato[41] : -t 082 (0.60,1.11) 1.64
2009 wvan Dieren[5] r - 0.24 (0.65, 1.08) 240
2010 Boggs(e) 1 0.83 (0.69, 1.01) 4.27
2010 Oba[7] —5- 0.70 (0.44,1.12) 0.7
2010  Oba[f | 0.69(0.45,0.98) 1.29
2010 Sartoreli[g] T 0.76 (0.59,0.98) 241
2011  Hjelvikg] —_— 0.63 (0.58, 0.69) 20.55
2011  Zhang[10] g » 0.75 (0.44,1.37) 048
2012 Floegel[11] | 0.77 (0.63, 0.894) 387
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2013 Doo[13] S —— 0.89 (0.80, 0.99) 1365
v Overall (Fsquared = 54.2%, p = 0.000) <b 0.71 (0.68, 0.74)
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Multivariable-adjusted HR (95% CI) for risk of type 2 diabetes per one serving per day increment
of each dietary factor, stratified by incretin-related SNPs, in the EPIC-InterAct study (n= 18,638)
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Multivariable-adjusted HR (95% CI) stratified by|genetic risk score

d p value for the interaction

of each dietary factor with incident type 2 diabetes in the EPIC-InterAct study (n=18,638)
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Gene-diet quality interactions on haemoglobin Alc and type 2 - 14089 Bpetavol (3733 pe Satpodika Sedopéva)
diabetes risk: The Airwave Health Monitoring Study - Anpuoupyio GRS a6 87 kowoUg SNPs

- Emidpaon ota emnineda %HbA1c kat otov kivéuvo
Rebeca Eriksen® | Rachel Gibson™® | Maria Aresu® | AndyHeard® | Queenie Chan® | Elld)dVlcr]C SA2

Evangelos Evangelou® | He Gao® | Paul Elliott® | Gary Frost®

TABLE 1 Genetic score association with HbA1c% in the Airwave Health Monitoring Study (n = 14 085)

Model 1° Model 2° Model 3¢
B 95% CI P-value il 95% CI P-value il 95% Cl P-value
HbA1c (%) 0.03 0.03,0.05 <0.0001 0.03 0.03,0.05 <0.0001 0.03 0.02,0.04 <0.0001

Abbreviations: Cl, confident interval; g, beta-coefficient.

2Adjusted for body mass index, age and sex.

bAdjusted for waist circumference, age and sex.

“Adjusted for age, sex, body mass index, smoking, physical activity, diabetes diagnosis and glucose lowering medication.

TABLE 2 Risk of prediabetes and type

a -
Cases/Subcotiort ot axd ol 2 diabetes by per one point (standardized)
Prediabetes® 5253/8820 1.09 1.05,1.13 <0.0001 increase in genetic score, the Airwave
Type 2 diabetes® 516/13 569 114 1.04, 1.24 0.006 Health Monitoring Study (n = 14 085)

Abbreviations: 95% Cl, 5% confidence interval; OR, odds ratio.

aAdjusted for age, sex, BMI, smoking, physical activity.

bHbA1c > 5.7 < 6.5% and not on glucose lowering medication or previously diagnosed with
diabetes.

“‘HbAlc 26.5% and/or diagnosed with diabetes and/or glucose-lowering medication.
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Gene-diet quality interactions on haemoglobin Alc and type 2
diabetes risk: The Airwave Health Monitoring Study

Rebeca Eriksen® | Rachel Gibson™® | Maria Aresu® | AndyHeard® | Queenie Chan® |
Evangelos Evangelou® | He Gao® | Paul Elliott® | Gary Frost®

HbAlc (%)

Interacting variables n I 95% ClI P\ eraction
Alcohol categories

Mo alcohol intake 767 Ref 0.6

Within UK allowance® 1670 -0.19 -1.57,1.18

Above UK allowance® 1296 0.34 -1.08, 1.76
BMI categories

BMI (18.50-24.99 kg/m?) 1273 Ref 0.03

BMI (25-29.99 kg/m?) 1741 011 -0.01,1.22

BMI (>30 kg/m?) 711 1.88 0.41,3.34

Abbreviations: Beta, beta-coefficient interaction effect; BMI, body mass index; Cl, confident inter-
val; HbAlc, glycated haemoglobin.

“Beta-coefficient for the estimated difference in HbA1c% per unit increase in genetic risk score
interacting with alcohol or BMI category adjusted for age, gender, smoking, physical activity, (BMI),
(alcohol). Mote: alcohol included in BMI model and BMI in alcohol model.

>0 unit and <2 units of alcohol/d.

>2 units of alcohol/d.
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Gene-diet quality interactions on haemoglobin Alc and type 2
diabetes risk: The Airwave Health Monitoring Study

Rebeca Eriksen® | Rachel Gibson™® | Maria Aresu® | AndyHeard® | Queenie Chan® |
Evangelos Evangelou® | He Gao® | Paul Elliott® | Gary Frost®

TABLE 3 The effect of genetic-diet interactions on HbA1c acrosq genetic risk tertiles,|the Airwave Health Monitoring Study (n = 3733)

GRS tertile 1 GRS tertile 2 GRS tertile 3

Lowest risk Highest risk

n =1085 n=1485 n=1161
Dietary components I’ 95% Cl i 95% Cl P nteraction
DRV score® Ref -0.01 -0.02,0.003 -0.01 -0.03,0.01 0.15
Carbohydrates (per 10 g) Ref -0.001 -0.01, 0.005 -0.04 -0.01, 0.002 0.41
Fibre (per 10 g) Ref -0.02 -0.1,01 -0.04 -0.1, -0.004 0.71
Fruit, vegetable (per Ref -0.02 -0.04, -0.01 -0.01 -0.03,0.01 0.12

100 g)
| Wholegrains (per 100 g) Ref -0.1 -0.1, 0.01 -0.07 -0.1, 0.01 0.04

Total fat (per 10 g) Ref 0.005 -0.01, 0.02 0.01 -0.01,0.03 0.64
Saturated fat (per 10 g) Ref 0.01 -0.03,0.05 0.006 -0.03,0.05 0.86
Added sugars (per 10 g) Ref -0.002 -0.01, 0.009 -0.006 -0.02,0.01 0.55

Abbreviations: Cl, confident interval; DRV, dietary reference value score; GRS, genetic risk score; P interaction; P-value type lll error; £,
beta-coefficient.

Estimated effect on HbA1c% per increase in nutrient variable interaction with GRS tertiles adjusted for age, gender, smoking, alcohol, energy intake,
physical activity, BMI, diabetes diagnosis and treatment.

ECoefficients represent per 1 point increase in DRV score.
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- 7098 cuppetéyovteg, 4,8 €t follow-up
- MNapépPaon yia MedDiet
- CLOCK gene: KipkadeLog pubuog

Table 1 Demographic, clinical, lifestyle and genetic characteristics of the study part|(ipants at baseline acc

rding to the

CLOCK-rs4580704 genotype
CC(n=2667) CG (n = 3415) GG (n = 1016) P!

Age (years) 66.9 (6.2) 67.0 (6.2) 67.0 (6.3) 0.961
Weight (Kg) 769 (12.0) 771 (12.1) 754 (11.5) <0.001
BMI (Kg/m?) 300 (38) 300 (3.9) 297 (38 0.030
Waist circumference (cm) 100.5 (103) 1006 (109) 993 (103) 0.002
Female sexn, % 1551 (58.2) 1932 (56.6) 587 (57.8) 0444
Current smaokers n, % 365 (13.7) 494 (14.5) 143 (14.1) 0.399
T2D prevalence n, % 1314 (49.3) 1616 (47.3) 497 (48.9) 0.291
CLOCK-rs4580704 n, % 0570

MedDiet with EVOO 501 (33.8) 1208 (35.4) 339 (334)

MedDiet with nuts 927 (34.8) 1078 (31.6) 328 (323)

Control 839 (31.5) 1129 (33.1) 349 (34.4)
SBP (mm Hg) 149.1 (20.8) 1496 (20.7) 149.5 (21.0) 0676
DBP (mm Hg) 835 (11.1) 83.5 (10.9) 830 (11.0) 0.38%
Heart rate (bpm) 715 (11.1) 1.4 (11.3) 70.7 (10.8) 0117
Total cholesterol (mg/dL) 2099 (37.8) 2112 (39.0) 2100 (36.2) 0417
LDL-C (mg/dL) 1292 (33.7) 1300 (34.0) 1296 (32.7) 0635
HDL-C (mg/dL) 538 (13.7) 536 (139 54.5 (14.3) 0.224
Triglycerides (mg/dL) 1375 (75.5) 1376 (75.1) 1326 (68.6) 0.109
Fasting glucose (mg/dL) 1229 41.8) 1218 (41.8) 1204 (39.1) 0.268
Energy intake (kcal/d) 2275 (603) 2281 (605) 2272 (605) 0.887
Total fat (g/d) 98.8 (30.3) 99.1 (306) 978 (29.9) 0.510
Saturated fat (g/d) 252 6.2) 255 (9.3) 250 (89) 0313
MUFA (g/d) 489 (16.0) 49.0 (16.0) 486 (16.0) 0.832
PUFA (g/d) 15.8 6.9) 159 (7.2) 156 (6.6) 0.380
Proteins (g/d) 923 (228) 926 (23.2) 93.2 (23.5) 0.558

Jom b~ Ish-l\ 220 2 mf\(\ 220 B1 13 220 0 B1 o A fa¥el+krl

Adherence to the MedDiet (points)? 86 (2.0 87 (2.0) 87 (2.0) 0.037
Alcohol consumption (g/d) 83 (14.4) 86 (14.1) 84 (146) 0.718
Physical activity (METs-min/day) 232 (238) 227 (237) 243 (253) 0218

Total indicates the maximum number of participants included with genotype data and demographic, anthropometric, adherence to MedDiet, physical activity and
clinical variables. For dietary intake obtained by food-frequency questionnaires n = 7040 subjects were analyzed after exclusion of n = 58 subjects with invalid data.
Biochemical data were available for fasting glucose (n = 6716 participants) total cholesterol (n = 6834 participants), HDL cholesterol (n = 6753 participants), LDL

cholesterol (n = 6698 participants), and triglycerides (n = 6795 participants)

MUFA Monounsaturated fatty acids, MedDiet Mediterranean diet, EVOO extra virgin olive oil

@ Based on a 14-point screener of adherence
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Table 2 Incidence rate and hazard ratios (HR) for type-2 diabetes (T2D) depending on the CLOCK-rs4580704 in non-T2D
subjects

CLOCK genotypes Non-T2D subjects at baseline (n = 3671)

Cases Person-y Incidence rate® Model 1 Model 2
HR 95%Cl P value HR 95%Cl P value
Dominant model
CcC 130 6088.5 214 100 (Reference) 1.00 (Reference)
CG+ GG 156 10727.7 14.5 0.68 (0.54-0.86) 0.001 0.69 (0.54-0.87) 0.002

Model 1: adjusted for sex, age, center and dietary intervention group

Model 2: adjusted for variables in model 1 plus BM, drinking, smoking, physical activity, medication (hypertension, dyslipemia and glucose), adherence to the
Mediterranean Diet and total energy intake at baseline

? Crude incidence rates were expressed per 1000 person-years of follow-up

100

Fasting glucose (mg/dL)
g 2

&

Py =0.014
P, =0.009
CC [n=1284) €6 (n=1686) GG (n=481)
CLOCK-rs4580704 SNP

Fig. 1 Association between the CLOCK-rs4580704 SNP and fast-

ing glucose in non-T20 subjects at baseline. Means values and SE
of means (error bars) are represented depending on the CLOCK
genotypes. The P-values for the polymorphism were obtained in the
dominant model for G-carriers vs CC subjects. P, Unadjusted model.
P, Model adjusted for sex, age, field center and BMI
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Genetic predisposition, Western dietary pattern, and the risk of
type 2 diabetes in men'2

TABLE 3

Lu Qi, Marilyn C Cornelis, Cuilin Zhang, Rob M van Dam, and Frank B Hu Interactions between dietary patterns and the genetic risk score in relation w diabetes rsk”

Am J Clin Nute 200%,89:1455-8. Printed in USA. © 2009 American Society for Nutrition ) Detary pi.l.llm'n.‘-i‘

‘Western dietary paitern

<10 (n = 503) 0.79 (046, 1.38) D81 (0.48, 1.57) LO7 (065, 1.76) 0169

1011 in = %K) 058 (0067, 1.44) 102 (0L.69, 1.459) 1.40(0.97, 2.01) .06
=12 (n = 1126} 1.23 (D88, 1.73) 1.49 (1.06, 2.09) 206 (1.48, 2.88) 0.
<10 (n = 503) 1 (L85 (050, 1.44) L.O7 (0.65, 1.76) 125 (079, 2.11) 024 NS
1011 in = %K) 1 075 (052, 1.0T) (.81 (056, 1.18) 077 (053, 1.11) 021 —
=12 (n = 1126} 1 081 (058, 1.14) 0.71 (051, 0.9%) LB (059, 1.13) .16 —
" The analvses were adjusted for age, BMI, smoking, alcohol consumption, physical activity, family history of diabetes, and total energy intakes. Q.
quartile.
’ . ? Defined by counting the number of risk alleles of 10 single nucleotide polymorphisms from a genomewide association study, including HHEX
- 1196 AcBevwv- 1337 paptupwVv il & 4 poY Ly 4 &
(rs1111875) COKALT (r=T756992), FGFZEP2 (n4402960), SLO30AR (rs13266634), WES! (510010131, COKN2AZR (rs564398, rs10811661), TOF7L2
- A posteriori dietary patterns (rs12255372), PPARG (rs1801282), and KCNJIT (rs5219).
.  Values are odds ratios (95% Cls) caleulated by using an unconditional logistic regression model.
- GRS ort6 10 SNPs

Odds ratio
= N
o i M W
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Previously Associated Type 2 Diabetes Variants May
Interact With Physical Activity to Modify the Risk of
Impaired Glucose Regulation and Type 2 Diabetes

A Study of 16,003 Swedish Adults

Ema C. Brito," Valeriya Lyssenko,” Frida Renstrom,' Géran Berglund,® Peter M. Nilsson,*
Leif Groop,” and Paul W. Franks'*

17 SNPs
16003 Mn-6aBntikot,
KOTOY WY NG

Participant characteristics stratified by level of physical activity

(n = 16,003)
Fhysically Physically

Variahle inactive active P
n 3,456 18,548 —
Sex (M/F) 2E8V1168  8,115/4.433 0087
Baseline age (years) 447+ 7.3 45.7 + 6.8 < (.0001
Baseline BMI (kg/m®) 246 £ 3.7 242 +31 < 000001
Baseline fasting glucose

{mmol1) 487+ 048 481 + 049 =<0.0001
Baseline 2-h glucose

{mmol/1)* ab67+ 1564 S04+ 144 0,480
Baseline glucose

regulation (NGRJAGR) 2 585/4870 9,601/2,047 0,088
Developed diabetes

10 962/1, 566 0,003

{nofyes) 2 O5RM407

ZounbLkN¢



Previously Associated Type 2 Diabetes Variants May
Interact With Physical Activity to Modify the Risk of
Impaired Glucose Regulation and Type 2 Diabetes

A Study of 16,003 Swedish Adults

Ema C. Brito," Valeriya Lyssenko,” Frida Renstrom,' Géran Berglund,® Peter M. Nilsson,*
Leif Groop,” and Paul W. Franks'*

TABLE 2
Tests of association and gene * physical activity interaction for 17 polymorphisms on [GR risk {(vs. NGR) and 2-h glucose levels (mmol/1)

Main effects (OR or B-coefficient) and P values (for main effects and interactions)
Owerall P Physically inactive Physically active
IGR risk 2-h glucose IGR 2h IGR risk (OR, 2-h glucose IGR risk 2-h glucose

BEadalais Dl g1 P value) (B-coefficient, F* value) (OR, P value) (B-coefficient, * value)

CODENZA/B (rs108116861)*  1.08, 0.084 0.02, 0.432 0,015  0.013 0.91, 0.197 -0.12, 0,064 1.12, 0.0075 0.06, 0.070
HNFIE {rs4430796) 1.02, 0361+ 0.02, 0.6517 0026 0.0009 0.92, 0.126 -0.13, 0.005 1.06, 0.066 0.04, 0.056
PPARG (rs1801282) 1.01, 0.744 0.01, 0.790 0041 0776 (.88, 0.097 -0.01, 0.877 1.05, 0.221 0.01, 0.717

30 T 1w T T T T T Tt 0.96, 0.540 0.01, 0.798 L.06, 0.0565 0.0a, 0.047
WEFST (rs10010131) 1.03, 0.231 -0.01, 0.651 0,140 0.082 0.96, 0.456 -0.08, 0.087 1.05, 0.082 0.01, 0.748
TCF7LZ (rsT903146) 1.10, 0.001 0.06, 0.012 0141 0.600 1.01, 0.858 0.03, 0.538 1.13, 0.0005 0.06, 0.012
ADAMTES (re4607103) 1.08, 0.351 -0.02, 0.420 0155 0.784 0.94, 0.420 -0.01, 0.886 1.05, 0.138 -(0.02, 0.405
CDKALT (rs7754840) 1.06, 0.024 0.04, 0.049 0222 0.716 1.14, 0.033 0.02, 0.659 1.04, 0.165 0.05, 0.051
CAMKID (xs12770790) 1.08, 0.308 0.01, 0.633 0238 0.753 0.96, 0.565 -0.00, 0.978 1.05, 0.143 0.02, 0.565
NOTCHZ (rs10823931) 1.11, 0.013 0.04, 0.190 0313 0.281 1.20, 0.042 0.12, 0.129 1.09, 0.092 0.03, 0.471
KCNJII (rsB218) 1.04, 0.144 0.04, 0.047 0301 0974 1.00, 0.148 0.04, 0,301 1.03, 0.388 0.04, 0.072
THADA (rs7578597)% 1.04, 0.357 -0.,03, 0.511 0472 0484 0.98, 0.858 0.02, 0.774 1.06, 0.249 -0.03, 0.358
IGFBP2 (rs44029607 1.10, 0.002 0.02, 0.012 0627 0.871 1.12, 0.057 0.06, 0.289 1.09, 0.014 0.06, 0.025
JAZF] (re864745)% 1.04, 0.154 0.05, 0.008 0830 0435 1.05, 0.384 0.08, 0.078 1.04, 0.253 0.04, 0.034
HHEX (rs1111875) 1.08, 0.005 0.05, 0.024 0862 0.802 1.08, 0.220 0.03, 0.485 1.09, 0.010 0.05, 0.031
MTNRIB (rs10830063) 1.18, =0.0001 0.06, 0.009 0812 0.300 1.20, 0.004 0.10, 0.067 118, =0.0001 0.05, 0.048
TSPANS (rsTOB1581) 1.04, 0.141 0.02, 0.053 0880 0857 1.04, 0.602 0.06, 0.286 1.04, 0.210 0.04, 0.091

P values are unadjusted for multiple statistical comparisons. Effect estimates are expressed as ORs (IGR vs. NGR) or B-coefficient {mmoll of 2-h glucose) per copy of the risk allele at
each locus. Data are adjusted for age, sex, and BMI and are ranked by P value for the test of gene % physical activity interaction on IGR risk. *The major allele is shown as the risk allele.
In all other cases the minor allele is the risk allele. This result has previously been reported (14). Fasting glucose and type 2 diabetes data also have previously been reported in this
cohort for MTWRIE (15). Associations with type 2 diabetes have been reported for all other SNPs (10).
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Zhr glucose (mmaolil)

—t—

(n=4B3) (n=810) (n=348)
Genotypes

GIG G, Al
(n=2,120){n=3,441){n=1420)

FIG. 1. Interaction between the HYFIB rs4430796 variant and physical
activity on 2-h glucose levels in 8,600 Swedish middle-aged men and
women. B, physically inactive; (], physically active. Data are means
adjusted for age and sex. Error bars are 85% CIs. Picmenion = 0200009,
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Genetic variants near the IRS7 gene, physical activity and type 2
diabetes in US men and women

M. A. He,

Table 1 Associations between SNPs 1522813 and 2943641 and type 2 diabetes in NHS and HPFS

NP Genotype  NHS (women) HPF& (men) Meta-analysis
Cases Controls Crude OR povalue  Adjusted pvalue Cases Controls  Crude OR pvalue Adjusted pvalue QR (95% CI) o value
(n=1467) (r=1754) {95% CI} OR {95% CI)" (n=1,124} {e=129E) (95% CI) OF. (95% CI)°
rs1522813 GG TE4 (53.4) 1,003 (57.2} L.00 - 1.00 - S50 (B0} 691 (5320 1.00 - 1.00 - - -
GA 581 (39.0) 630 (359 LI {1.02-1.37y 0.03 125 {1.03-1.51) 0.2 470 (41.8) 510 (3937 116 (098-1.37) 000 1221 (1.00-1.46)  0.06 1.23{1.07-1.41) 0.003
AL 107 7 0 I'Jll'n:ﬂ\ II'EME'} 1A%y 0o 0 T e O e T '|I'|.1|’91'l E'J'I'".lﬂ'h b e AT -k I"ll'ﬁ 11&rﬂl:ﬁ‘,ll:l.1'l o0 | O T O I T X )
Additive - - 110 (0.99-1.23) 0.09 L17T{L01-1.35) 0.03 - - 116 (1.02-1.31) 002 119 (1.03-1.37y 0.019 LI {1.06-1.300 0.002
szl
ra2f4364] OO 621 (437} TIZ(41.2) .00 - 1.0 - 510 (45.4) 539 (41.5) 1.00 - 1.00 - - -
CT 636 (43.4) TOE (45.5) 090 (0.77-1.04) 016 091 {0.75-1.113 036 480 (43.5) 570 (439 091 (0.76-1.08) 026 092 (0.76-1.12) 0.41 0.92 (D.E0-1.05) 0218
TT 190 (13.00 234 {13.3) 091 (0.74-1.14) 0.42 0.83 {0.62-1.117 0.21 125 (11,17 189 (1460 0.70 (0540900 0006 0067 (0.50-0.90% 0008 075 (0.61-0.92)  0.006
Additive - - 094 (0LES-1.04) 0.23 0.91 {0.80-1.04) O.IE - - 0BG (0.76-0.96) 0009 OUBS (0.74-0.97) 0016 088 (080097 0,008
izl

* Adjusted for age, BMI (five categories), family history of disbetes (ves, no), smoking (never, past or current), alcohol (five categories), menopausal status (pre- or post-menopausal [rever, past or current
hormone use|; women only), quintiles of physical activity (MET h'week for men m HPFS, hiweek for women in NHS) and quintiles of energy-adjusted polyunsaturated fatty acid:saturated fatty acid ratio, and
miakes of frans fat and cercal fibre
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Genetic variants near the IRS7 gene, physical activity and type 2
diabetes in US men and women

M. A. He. * IRS1:insulin receptor substrate
* Rs1522813 x PA o€ yuvaikeg
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Interaction of single nucleotide polymorphisms in ADRB2, ADRB3, TNF,
1L6, IGFIR, LIPC, LEPR, and GHRL with physical activity on the risk
of type 2 diabetes mellitus and changes in characteristics of the
metabolic syndrome: The Finnish Diabetes Prevention Study

Tuomas O. Kilpeldinen®*, Timo A. Lakka®", David E. Laaksonen™*, Ursula Mager®,
Titta Salopuro®, Agata Kubaszek®, Boryana Todorova®, Olli Laukkanen®, Jaana Lindstrom®,
Johan G. Eriksson®, Helena Himiliinen®, Sirkka Aunola”, Pirjo Ilanne-Parikka™,
Sirkka Keiniinen-Kiukaanniemi®', Jaako Tuomilehto® "™, Markku Laakso®, Matti Uusitupa®
for the Finnish Diabetes Prevention Study Group

. Finnish DPS
. MNayxvooapkol pe IGT
. MNapakoAolBnon yla 4,1 £€tn

Table 2
Baseline characteristics of participants in the Finnish DPS

Characteristic Level at baseline

n 487

Sex (male/female) 162/325
Age (y) 55470
Weight (kg) B6.3 + 14.3
BMI (kg/m’) 313+ 4.5
Waist circumference (cm) 101.2 = 11.0
Fasting plasma glucose (mmol/L) 6.1 0.7
2-h plasma glucose {mmol/L} 5.9+ 1.5
Fasting serum insulin (mU/L) 14773
2-h serum insulin (mU/L) 954 £ 655
Energy intake (kcal) 1767 £+ 527
Total fat intake, energy adjusted (g) 722 12.7
Saturated fat intake, energy adjusted (g) J2E+HR2
Fiber intake, energy adjusted (g) 199 + 6.6
Total PA (hiwk)” 3.7(3.19.3)
Moderate-to-vigorous PA (h/'wk) 1.7 (0.5-4.0)
Low-intensity PA (h/wk) 3.0(1.2-5.9)

Body weight (kg)

Waist circumference (cm)

-4

5 4

GHRL - change in moderate-to-vigorous PA

Leu72Leu {n = 355

780

mPA 1st terdile (-1.6 hiwk)
B P4 2nd tedile (0.3 hiwk)
OPA 3rd terile (2.6 hiwk)

Met allele (n = 105)

P= 001

-1

24

5

T4

P for interaction® = 0.001

Leu72Lleu (n = 353

P =380

mPA st terile (-1.6 hiwk)
B PA 2nd tertile (0.3 hiwk)
O PA 3rd tertile (2.6 hiwk)

Met allele (n = 104)

P = 001

P for interaction® = 0.008

- 3 ouadec ®A

- AnoteAéopara
lou €toug
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metabolic syndrome: The Finnish Diabetes Prevention Study
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Lys109Lys (n = 183) Arg allele (n = 276)

D.

o

E 2]

E

&

g

=

B .l P= 631

[=]

a

2 F=.020

% A mPA st tertile (-3.2 hiwk)

> B PA 2nd tertile (0.3 hiwk)

O PA 3nd tertile (3.4 hiwk)

=10

P for interaction* = 0,017

LEPR — change in total PA

HDOL-concentration (mmalfT)

HDL-concentration (mmaol)

0,1

AA (n = 253) C allele (n = 207)

0.08 1
0.06
0.04 -
0.02 4

0
£.02 4
0,04 4
0,06 -
0,08 4

P=.001 P =160

mPA st tertile (-3.2 hiwk)
mPA 2nd tertile (0.3 hiwk)
DPA 3nd tertile (3.4 hiwk)

01

P for interaction® = 0.005
AA (n = 253) C allele (n = 207)

P = 567

B PA 15t tertile (=16 hiwk)
B PA 2nd tertile (0.3 hiwk)
0O PA 3rd tertile (2.6 hiwk)

P for interaction* = 0,024

GHRL
A. Change in
total PA

B. Change in
moderate to
vigorous PA
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Table 4. Associarion of SNPs in@(ﬁf& and KCNJ11 with the risk of developing type 2 diabetes Ilccorﬂ:'ng to thirds of the

change in moderate-to-vigorous physical activity

Physical activity modifies the effect of SNPs in the SLC2A2 (GLUT2)
and ABCC8 (SUR1) genes on the risk of developing type 2 diabetes

T. O. Kilpeliiinen,! T. A. Lakka," D. E. Laaksonen,'” 0. Laukkanen,’ J. Lindstrim,* J. G. Eriksson,**
T. T. Valle,* H. Hi iinen,® S. Aunola,” P. Ilanne-Parikka,® 8. Keininen-Kiukaannjemi,'"'!
J. Tuomilehto,*'? M. Uusitupa,'® M. Laakso,” for the Finnish Diabetes Prevention Study Group

Table 3. Association of SNPs h LC2A2 with the risk ot develoeinﬁ ype. 2 diabetes 'lr:cordi‘ng to thirds of the change
in maderate-to-vigorous physical activity

Change in Moderate-to-Vigorous Fhysical Activity,* hiwk

~135(~13510 —0.1) 05 (0110 1.3} 26 (1310 144) P for Difference P for Intcraction®

Relative risk of conversion to type 2 diabetes (95% Ci)
SLC2A2 155393 (A/C)

AA (n = 374) 267 (1.25-5.70) 2.23 (1.13-437) 1 0010

C allele (s = 105) 026 (0.05-1.27) 0.43 (0.12-153) 1 0082 0027
Conversions (%), AA vs. C allele 36 (30) vs. 7 (19) 35 (29) vs. 8 (22) 12 (9) vs. 6 (19)

Relative risk of conversion to type 2 diabetes (95% CI)

SLC2AZ 165394 (OUT)

CC (n = 387 267 (1.25-5.72) 225 (1.14-2.41) 1 0010

T allele (n = 92) 021 (0.04-1.19) 0.37 (0.10-1.42) 1 0064 0022
Conversions (%), CC vs. T allele 37 (29) vs. 6 (20) 36 (28) vs. 7 (21) 12 9) vs. 6 21)

Relative risk of conversion 1o type 2 diabetes (95% CI)
SLC2A2 rs5400 (CIT) (T1100)

CC (n = 356) 2.42 (1.11-5.29) 237 (1.17-478) 1 0.023
T allele (n = 123) 0.67 (0.18-2.58) 0.51 (0.17-153) 1 0473 0057
Conversions (%), CC vs. T allele 33 (29) vs. 10 (23) 34 (29) vs. 9 (21) 11 (9) vs. 7 (19)

Relative risk of canversion to type 2 diabetes (95% Ci)
SLC2A2 155404 (G/A) (T198T)

GG (n = 387) 262 (1.23-5.60) 227 (1.15-4.45) 1 0.011

A allele (n = 92) 022 (0.04-1.23) 037 (0.10-1.40) 1 0.068 0.022

Conversions (%). GG vs. A allele
Table 6. Association of SNPs i'iABCCS and KCNJI1 with changes in 2-h glu0051 concentration according to thirds of the

change in moderate-to-vigorous \ph

Change in Moderate-to-Vigorous Physical Activity,* hiwk

—15(~13510 —0.1) 05(-01to 1.3} 2613 to 14.4) P far Trend P for Interaction?

Change in plasma 2-h glucose, mean = SE, mmoll
ABCCSE 13758947 (G-2B86A)
GG (n = 270y 0.15+0.23 =0.50£0.18 ~058%0.18 0.020
A allele (n = 207) ~0.6470.20 ~036=0.20 ~028*0.19 0224 0.015
Change in plasma 2-h glucose, mean = SE, mmoll
ABCCE 3758953 (A-1273G)

AA (n = 123) 020038 ~053*028 ~098*0.26 0021
G allele (n = 354) 04220.16 0.34%0.15 021*0.15 0.369 0.001

Change in plasma 2-h glucose, mean = SE, mmald

ABCCS rs1799859 (A/G) (R1273R)
A allele (n = 146) 083*0.33 ~0.1820.23 ~04920.26 0.004
GG (n = 331) ~0.742£0.17 ~0.4620.16 =041 20,15 0.158 0.002

Change in piasma 2-h glucose, mean = SE, mmoid

KCONIII55219 (TAC) (E23K)
TT (n = 126) ~0.15+035 ~0.10=025 0335026 0702
C allele (n = 351) ~028+0.18 ~0.610.16 —04550.15 0502 0435

Change in Moderate-to-Vigorous Physical Activity,* hiwk

—15(-135t —0.1) 05(-011w 13 26 (13w 144)

P for Difference

P for Interaction?

Relative risk of conversion to type 2 diabetes (95% CI)
ABCCS 53758947 (GIA)

GG (n = 272) 3,65 (1.60-8.33) 1.42 (0.71-2.84) 1
A allele (n = 207) 1.04 (0.31-3.46) 2.25 (0.76-6.68)
Convessions (%), GG vs. A allele 32 (38) vs. 11 (15) 25 (27) vs. 18 (27) 13 (14) vs. 5 (8)

Relative risk of conversion to type 2 diabetes (95% CI)
ABCCS 153758953 (AJG)

AA (n = 123) 5.16 (1.51-17.6) 1.80 (0.67-4.85) 1
G allele (n = 356) 132 (0.59-2.99) 172 (0.83-3.57)
Conversions (%), AA vs. G allele 18 (47) vs. 25 (21) 13 (30) vs. 30 (26) 77 vs. 11 (9)

Relative risk of conversion to type 2 diabetes (95% CI)
ABCCS 151799859 (AJG) (R12T3R)

GG (n = 332) 560 (1.72-182) 2.40 (0.84-6.91) 1
A allele (n = 147) 0.85 {0.39-1 87) 161 (0.80-3.25) 1
Conversions (%), GG vs. A allele 20 (48) vs. 23 (20) 18 (32) vs. 25 (24) 5 (10) vs. 13 (12)

Relative risk of conversion 1o type 2 diabetes (5% CI)
KCNII1 155219 (TIC) (E23K)

TT (n = 127) 9.81 (1.53-63.1) 5.99 (1.46-24.7) 1
C allele (n = 352) 1.28 (0.64-2.57) 1.26 (0.65-2.46)

0.003
0972

0.012
0.548

=0.001
0.814

D006
0.498

0.007

0111

0.203

Conversions (%), TT vs. C allele 11 (30) vs. 32 (26) 14 (30) vs. 29 (26) 3 (s 15(13)

Table 5. Association of SNPs :l SLC2A2 with changes in plasma 2-h glucose concentration accltm'ing to thirds of the

change in moderate-to-vigoroi

Change in Moderate-to-Vigorous Physical Activity,* hiwk

—L5(—135tw —0.1) 0.5 (—0.1 o 1.3) 2613w 14.4) F for Trend P for Interaction?
Change in plasma 2-h glucose, mean = SE, mmold
SLCZAZ 1853593 (AJSC)
AA (n = 373) =017+0.17 ~0.2220.15 ~0.46=0.15 0212
C allele (n = 104) =0.80+0.29 =1.24%023 =0.01x£0.27 0077 0.013
Change in plasma 2-h glucose, mean = SE, mmold
SLOZAZ 185394 (C/T)
CC (n = 383) =0.18*+0.17 =0.24*0.15 =0.46*0.15 0233
T allele (n = 92) =0.87+0.31 =1.1920.24 ~0.03=0.28 0070 0.023
Change in plasma 2-h glucose, mean = SE, mmol/l
SLCZAZ rs5400 (C/T) (T1100D)
CC (n = 353) ~0.2620.17 ~0.1820.16 ~04620.15 0414
T allele (n = 122) =0.42+0.27 =1.22*+021 =0.05=0.25 0375 0ola
Change in plasma 2-h glucose, mean * SE, mmolil
SLC2AZ 55404 (G/A) (T198T)
GG (n = 385) ~OIBX0.17 ~0.2320.15 ~046=0.14 0231
A allele (n = 92) ~0.9320.31 ~ 1172024 0.01=0.28 0048 0.016
Change in plasma 2-h glucose, mean * SE, mmolil
SLC2A2 CTTA haplotypet
Noncarriers (n = 386) =0.1520.17 =0.26x0.15 0452015 0207
CTTA carriers (n = 91) ~0.95+0.31 1142025 0.01=0.28 0043 0.022
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Associations between chronotype, MTNR1B genotype éﬁd
risk of type 2 diabetes in UK Biobank

® ). Tan'

, D.-M. Ciuculete’, H.B. Schioth'? & C. Benedict’

. 337083 atopa amnd tnv UKBB — Asukol
Bpetavol

. MTNR1B: pehatovivn

. Rs10830963: mapatetapevn OmEKKPLON
peAatovivng & HELWMPEVN ATIEKKPLON
LvoouAivng = umepyAukatpia

Table 3. Olels ratios and 95% Cls for type 2 diabetes, seporated by rs 10830963 genotype and chronotype

Model 1 Made] 2 Medel 3 Model 4
Exposure QR [@5% CI) P R OR (95% CI) P R OR (95% CI) P+ " QR [@5% CI) P R
ral ECnotype
(88 1 0056 1 0059 1 0063 1 0.184
ca 1.10 4.0051E-8 1.10 3.8816E-8 1.10(1.08,  4.1039E-8 1.10 1.1282E-7
{1.07, 1.14) [1.07, 1.14) 1.132) [1.07, 1.15)
Ga 1.19 3.3261E-8 1.19 2.5537E-8 1.19 (1.16, 2.7255E-8 1.21 5.6032E-3
{1.12, 1.27)} (1.12, 1.27) 1.23) (1.14, 1.2%)
I Chronotype I
Definitely 1 0058 1 0059 1 085 1 0.184
morming
More morning 0,84 2.3055E-10 0.84 2.827TE-10 0.84 (0.80, 0.0002E-11 0.96 0.088
than evening {0.80, 0.8%) [0.80, 0.8 0.88) (0.01, 1.01)
More evening  1.01 0.791 1.01 0.760 1.00 (0.95, 0.833 1.06 0.012
than morning {0.96, 1.05) [0.06, 1.05) 1.04) (1.01, 1.12)
Definitely 1.38 0.0E0 1.37 0.0ED 1.34 (1.26, 0.0ED 1.25 7.0805E-11
evening {1.29, 1.46) [1.29, 1.46) 1.43) (1.17, 1.33)
Model 1: adjusted for age and sex.

Model 2: adjusted for confounders in Model 1 + self-reported chronotype (or 310830963 genotype when investipating the association between self-

reported chronotype and T2D)

Model 3: adjusted for confounders in Model 1 + self-reported sleep duration + insomnia.
Model 4: adjusted for confounders in Model 2 + self-reported sleep duration + insomnia + BMI + systolic blood pressure + smoking + alcohol intake
frequency + test centre + principal components of ancestry + Townsend index.
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Table 4. o) Odds ratios and 95% Cls for the association between MTNRLIB rs1 0830963 genotype and type 2 diabetes,
separated by chronotype. (bl Odds ratios and 95% Cls for the association between chronotype and type 2 diabetes,
sepoarated by the MTNRIE rs 10830963 genotype

Chronotype
More evening Definitely
Definitely morning More morning than evening than morning EVENINE
rsl 0830963 penotype QR [95% Cl) QR [95% C) QR [(95% Cl) OR [95% CI)
la)
CC (reference group) 1 1 1 1
oG 1.17 [1.08, 1.25) 1.11 {1.04, 1.18) 1.05 [(0.95, 1.12) 1.11 [0.87, 1.27)
GG 1.25 [1.10, 1.42) 1.24 (1.10, 1.38) 1.20 (1.06, 1.35) 1.10 [0.87, 1.39)
rs 10830963 penotype
co CG GG
Chronotype QR [(95% Cl) OR (95% CI) OR [95% CI)
(b)
Definitely morning (reference group) 1 1 1
More morning than evening 0.98 (092, 1.05) 0.93 (086, 1.00) 0.99 (084, 1.17)
More evening than morming 1.11 1.03, 1.19) 1.01 [0.93, 1.08) 1.10 [(0.93, 1.29)

Definitely evening 1.27 (1.16, 1.40) | 1.23 (1.10, 1.38) | 1.16 (0.90, 1.49)

Logistic regression analysis adjusted for apge, sex, self-reported sleep duration, insomoia, BMI, systolic blood pressure,
smoking, alecohol intake frequency, test centre, principal components of ancestry and Townsend index.




Assessment of MTNR1B Type 2 Diabetes Genetic Risk
Modification by Shift Work and Morningness-Eveningness
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Hassan 5. Dashti,1.2.3 Céline Vetter,2# Jacqueline M. Lane, .23 Matt C. Smith,* Andrew R. Wood,*
Michael N. Weedon,” Martin K. Rutter,87 Marta Garaulet,®? Frank A.J.L. Scheer,1%11 and Richa Saxenal.®2

Table 3—Adjusted ORs of type 2 diabetes and adjusted ps of HbA, . w‘r‘h each additional copy of the MTNR1B G risk aIIeIe'across
categories of current work schedule

Type 2 diabetes HbA,. (mmol/maol)
Type 2 diabetes case/control subjects, n/n  OR (95% Cl) | Py N B (95% CI) Pt
Overall (n = 189,488) 5,042/184,446 1.10 (1.05-1.15) 0.15 [175,156 0.26 (0.23-0.28) | 0.25
Day workers 4,047/154,792 1.09 (1.03-1.14) 146,993 0.25 (0.22-0.28)
Shift work without nights 475/14,863 1.24 (1.07-1.43) 14,110  0.32 (0.22-0.41)
Sometimes night shift work 284/8,434 0.99 (0.82-1.20) 8,005 0.36 (0.24-0.48)
Usual night shift work 80/2,171 0.85 (0.58-1.25) 2,069 0.20 (—0.04 to 0.45)
Always night shift work 156/4,186 1.28 (0.99-1.65) 3,979 0.19 (0.02-0.37)

Association results are adjusted ORs (95% Cl) of type 2 diabetes per each additional copy of the MTNRTB G risk allele or adjusted ps
(95% CI) describing differences in HbA,: in mmol/mol per each additional copy of the MTNR1B G risk allele across categories of current
work schedule. Association analyses are adjusted for age, sex, BMI, genotyping array, and 10 principal components of ancestry. Py is log
likelihood ratio test comparing models with and without cross-product interaction terms (MTNR1B and current work schedule) including
main effect terms in logistic or linear regression models adjusted for the aforementioned covariates.
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Table 4— Adjusted ORs of type 2 diabetes and adjusted Bs of HbA . v*'rth each additional copy of the MTNR1B G risk allelelacross
categories of morningness-eveningness preference

Type 2 diabetes HbA,:; (mmol/mol)

Type 2 diabetes case/control subjects, n/n  OR (95% CI) o N B (95% CIj Pt

Overall (n = 169,926) 4,519/165,407 1.10 (1.04-1.15) |0.044| 157,256 0.26 (0.23-0.29) |0.87
Definite morning 1,272/42,097 1.17 (1.07-1.28) 39,976 0.30 (0.25-0.36)
More morning than evening 1,482/60,064 1.09 (1.00-1.18) 57,127 0.23 (0.19-0.28)
More evening than morning 1,268/48,593 1.06 (0.87-1.16) 46,267 0.23 (0.18-0.28)
Definite evening 497/14,653 1.02 (0.88-1.18) 13,886 0.36 (0.27-0.45)

Association results are adjusted ORs (95% CI) of type 2 diabetes per each additional copy of the MTNR1B G risk allele or adjusted ps
(95% CI) describing differences in HbA, . in mmol/mol per each additional copy of the MTNR1B G risk allele across categories of
momingness-eveningness preference. Association analyses are adjusted for age, sex, BMI, genotyping array, and 10 principal
components of ancestry. P,,; is log likelihood ratio test comparing models with and without cross-product interaction terms (MTNR1B and

momingness-eveningness preference) including main effect terms in logistic or linear regression models adjusted for the aforementioned
covariates.
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Gene-Lifestyle Interaction and Type 2 Diabetes: The EPIC

InterAct Case-Cohort Study
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Country Cases/Subcohort HR (95% CI)
France 169/334 —_—— 1.57 (1.29, 1.90)
Spain 1134/1536 —_— 1.51(1.39, 1.64)
ltaly 1820/2595 — 1.35 (1.28, 1.44)
UK B856/1115 —_— 1.41(1.29, 1.56)
Netherlands 644/1211 —_— 1.58 (1.41,1.77)
Germany 1400/1806 —_— 1.36 (1.26, 1.47)
Sweden 2232/2536 —— 1.32 (1.24, 1.40)
Overall O 1.41 (1.34, 1.49)

T T T T T T

8 1 1.2 14 16 18 2

Figure 1. Hazard ratios for type 2 diabetes per standard deviation (4.4 alleles) increase in the imputed, unweighted genetic risk
score by country and overall: the InterAct study.
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Figure 2. Hazard ratios for type 2 diabetes per standard deviation (4.4 alleles) increase in the imputed, unweighted genetic risk
score within strata defined by sex, diabetes family history, body mass index, waist dircumference, age, physical activity, and
Mediterranean diet score: the InterAct study. Prentice-weighted Cox regression models are adjusted for age, sex, and centra. F, farnale: M,
male: Med., Mediterranean.
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Associations of Combined Genetic and Lifestyle Risks
With Incident Cardiovascular Disease and Diabetes
in the UK Biobank Study

E Type 2 diabetes

Group HR (95% Cl) AR, %
Low genetic risk

Ideal lifestyle 1 [Reference] 0.27 | m P

Intermediate lifestyle 3.09 (2.22-4.30) 1.00 H—

Poor lifestyle 10.82 (7.54-15.54) 3.87 | | —t—
Intermediate genetic risk

Ideal lifestyle 1.33(0.93-1.90) 0.35 | =

Intermediate lifestyle 4.40 (3.19-6.07) 1.41 -

Poor lifestyle 12.33(8.84-17.22) 4.50 | —— .
High genetic risk 5

Ideal lifestyle 1.94(1.30-2.90) 0.52 | =

Intermediate lifestyle  6.27 (4.53-8.68) 1.99 | | -

Poor lifestyle 15.46 (10.82-22.08) 5.54 | | =

0 5 10 15 20 25

HR (95% ClI)
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