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Abstract

Relationship between milk intake and incidence of diabetes:
Korean Genome and Epidemiology Study, KoGES (Ansan and Ansung Study)

Division of Epidemiology and Health Index, Center for Genome Science, NIH, CDC
Cho Mi-Jin, Lee Eun-Gyu

Background: Previous studies assessed the relationship of milk intake with the risk of diabetes. However, results were inconsistent.
Therefore, we aimed to evaluate the association between milk intake and incidence of diabetes in Korean adults.

Methodology: We prospectively followed 7,816 adults aged 40 to 69 years from the Korean Genome and Epidemiology Study: Ansan and
Ansung Study who were free of diabetes at baseline. Milk intake was assessed by using a semi-food frequency questionnaire.

Results: We identified 1,499 incident cases of diabetes during the 12-year period. In a multiple-adjusted Cox proportional hazard analysis,
milk intake (> 200 ml/day) was associated with a reduced risk of diabetes (HR: 0.85, 95% CI: 0.74~0.99) compared with the rare intake.

Conclusion: Results of this study suggest that milk intake (> 200 ml/day) may be useful in the prevention and management of diabetes.
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Figure 1. Distribution of subjects according to frequency and quantity (mi/time) of milk intake
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Table 1. Characteristics of subjects according to milk intake at baseline (n = 7,816)

Milk consumption

< 200 ml/day

> 200 ml/day

N, % 3,068 (39.25)
Men (n=3,696)

N, % 1,441 (38.99)
Milk, mi/day 0.00 + 0.00
Age, year 52.63 £ 9.12
Urban residents, % 713 (49.48)
Household income, 104won/month 172.60 =+ 141.31
Current smokers, % 758 (52.79)
Current drinkers, % 979 (68.18)

Physical activity, METs/week 10,334.23 + 6,724.01
Obesity, % 541 (37.60)
Family history of diabetes, % 12 (7.77)

Women (n=4,120)

N, % 1,627 (39.49)
Milk, ml/day 0.00 =+ 0.00
Age, year 5426 *+9.16
Urban residents, % 595 (36.57)
Household income, 104won/month 124.37 =+ 108.34
Current smokers, % 64 (3.99)
Current drinkers, % 377 (23.30)

Physical activity, METs/week 10,089.21 + 6,521.98
Obesity, % 773 (47.51)

Family history of diabetes, % 161 (9.90)

3,153 (40.34) 1,595 (20.41)

1,597 (43.21) 658 (17.80)
50.11 =+ 41.28 245.29 + 146.71
50.41 =+ 8.20 51.82 + 8.71 <0.001
873 (54.66) 362 (55.02) 0.007
185.18 =+ 138.83 183.68 =+ 139.04 0.04
737 (46.29) 311 (47.34) 0.001
174 (73.70) 468 (71.12) 0.009
9,981.03 =+ 6,419.68 10,736.22 =+ 6,805.00 0.04
656 (41.13) 225 (34.19) 0.006
175 (10.96) 57 (8.66) 0.009
1,556 (37.77) 937 (22.74)
55.78 + 44.29 24510 * 126.16
50.35 =+ 8.39 5145 + 850 <0.001
812 (52.19) 520 (55.50) <0.001
160.03 =+ 128.56 162.72 + 132.69 <0.001
51 (3.32) 34 (3.67) 0.7
440 (28.46) 270 (28.91) 0.004
9,038.23 + 6,034.33 9,481.64 =+ 6,049.56 <0.001
661 (42.48) 382 (40.77) 0.001
185 (11.89) 105 (11.21) 0.2

Data are mean + standard deviation or number (%)
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Table 2. Dietary intakes of subjects according to milk intake at baseline

Milk intake
{1 serving/day > 1 serving/day

N, % 3,068 (39.25) 3,153 (40.34) 1,595 (20.41)

Nutrients
Total energy, kcal/day 1,844.63 + 12.74 1,944.83 + 12.55 2,253.33 =+ 17.60 <0.001
Carbohydrate, g/day 352.63 + 0.69 345.81 = 0.68 331.96 = 0.96 <0.001
Protein, g/day 65.07 = 0.24 66.46 = 0.23 70.30 % 0.33 <0.001
Fat, g/day 30.26 +0.23 32.82 = 0.22 37.87 +0.32 <0.001
Calcium, mg/day 399.97 + 3.10 457.37 + 3.04 672.48 + 4.33 <0.001
Potassium, mg/day 2,469.15 =+ 13.25 2,502.03 =+ 12.97 2,809.06 =+ 18.50 <0.001
Crude fiber, g/day 7.24 % 0.04 6.98 =+ 0.04 6.94 + 0.06 0.001

Food or food groups

White rice, g/day 41096 + 5.74 371.29 =+ 5.62 33499 =+ 8.02 <0.001
Noodle and bread, g/day 88.17 =+ 1.62 88.07 =+ 1.58 78.00 + 2.26 <0.001
Redmeat, g/day 46.56 + 0.86 48.04 +0.85 4581 = 1.21 0.4
Fish, g/day 27.56 = 0.53 271.86 =+ 0.52 21.25 =0.74 0.7
Vegetables and kimchi, g/day 313.95 £ 3.17 29711 = 3.11 308.16 + 4.43 0.7
Mushroom, g/day 7.31 £ 0.21 7.80 =+ 0.21 8.69 =+ 0.29 <0.001
Seaweed, g/day 1.88 + 0.04 1.83 +0.03 213 £0.05 <0.001
Nuts, g/day 0.69 = 0.05 0.81 = 0.04 0.90 =+ 0.06 0.01

Data are mean =+ standard error
Adjusted for energy intake, age, sex (total energy is adjusted for age and sex)

HR HR None ® < 200 ml/day = > 200 ml/day
15 15
0.98 0.90
1 0.87* 0.85* 1
1
0.5
0 T

None < 200 ml/day > 200 ml/day BMI < 25 BMI = 25

Figure 2. Hazard ratio (HR) for the association between milk intake and incidence of diabetes; adjusted for age, sex, area, household
income, smoking status, drinking habits, metabolic equivalent of task score, body mass index, family history of diabetes and
energy intake, *: p<0.05, **: p<0.001

www.cdc.gokr 413



HM9OH mMi22=

B odie g gAAelsEAlY W AN J)u

Aol utel chabAE
S5 HAL Pug

TAE HA

o)

JATNE $AE vl A2, AAE, W,
2 Fof olg} A% Abole] BN

>,
__2\4__1
fo
-

m
\m
to
;lé
o
N
IN
_|\J
_]\l
JQ
=

®
12t
:m:‘
4
N
=2
=)
it

P Y PR Sk
YR RUTHOTEE/RBH < 120 ghday HR: 09
95% CI: 0.81~1.01; > 120 g/day HR: 0.85, 95% CI:
0.711~1.02; A= < 20 g/day HR: 0.96, 95% CI: 0.82~1.13;
> 20 g/day HR: 1.33, 95% CIL: 0.80~2.22)

6 AAL I Ak Apele) A A et
FelA I AL,

Yo AL FFE v = Sl AeR Hausa gl

414

HaEa QieH9], ml=re] v AT E ARl Al A%
A-L(Nurses Health Study)ollA Z<3t of1us A3

Szo] £94E oy WA IFo] We Aom et

Aog yeton, ofzist Aue Seluet = ot
S 7HE U ggR Al Zhefgh 19~644] 4219
g 9§ AFFo] 59.4+152.5 mlol A B3
ol ATH14].

220164 4¢) =

_m

s ARelM= 9719 A8E A 2kE AL =t
I A WAL A A, B, A S AL
2L TR 5 OST AEe AFIskFelr e okt 12015

Y& AFPIEe] H=d uid 1~2%e] sigshs
2 FAERE AFE e dasia ek 2Ry oA

[e]
o
AT A ol S} AHle] S8 HH SRS WS

oS ol Aok & Ro.7 AZEIc



Vol.9 No.22

PUBLIC HEALTH WEEKLY REPORT, KCDC

i

1. Chen M, Sun Q, Giovannucci E, Mozaffarian D, Manson JE,
Willett WC, Hu FB, 2014, Dairy consumption and risk of type
2 diabetes: 3 cohorts of US adults and an updated meta—
analysis, BMC Med. 20(4):301—309

2. BARAE 9014, 2013 FUALEA|

3. InterAct Consortium, 2012, The amount and type of dairy
product intake and incident type 2 diabetes: results from the

EPIC—InterAct Study, Am J Clin Nutr, 96(2):382—390

4, Louie JC, Flood VM, Rangan AM, Burlutsky G, Gill TP,
Gopinath B, Mitchell P, 2013, Higher regular fat dairy
consumption is associated with lower incidence of metabolic
syndrome but not type 2 diabetes, Nutr Metab Cardiovasc
Dis. 23(8):816—821

5. thelgirgsts], 2015, PR A3

o
1=

s, WA, 2012, IEE HERA} ARE I ANLE AY

271 77 A, 33(5):620-624

o

7. oiEREEls], 2012, HIREAIRIA

tanAbed, 2015, S EEHR, G AlEE 3,84 Abolu ok vl

ot
= gume

©— =

9. Villegas R, Gao YT, Dai @, Yang G, Cai H, Li H, Zheng W,
Shu XO, 2009, Dietary calcium and magnesium intakes and
the risk of type 2 diabetes: the Shanghai Women's Health
Study, Am J Clin Nutr, 89(4):1059-1067

10, Pittas AG, Dawson—Hughes B, Li T, Van Dam RM, Willett
WC, Manson JE, Hu FB, 2006, Vitamin D and calcium intake
in relation to type 2 diabetes in women, Diabetes Care,
29(3):650—656

11, Lopez—Ridaura R, Willett WC, Rimm EB, Liu S, Stampfer MJ,
Manson JE, Hu FB, 2004, Magnesium intake and risk of type
2 diabetes in men and women, Diabetes Care, 27(1):134—140

12.Pereira MA, Jacobs DR Jr, Van Horn L, Slattery ML,
Kartashov Al, Ludwig DS, 2002, Dairy consumption, obesity,
and the insulin resistance syndrome in young adults: the
CARDIA Study, JAMA, 287(16):2081-2089

13.Choi HK, Willett WC, Stampfer MJ, Rimm E, Hu FB. 2005,
Dairy consumption and risk of type 2 diabetes mellitus in
men: a prospective study, Arch Intern Med. 165(9):997-1003

14,0147, AaA. 2012, - AFet hASTe] wAd: 2007~

20109 =747
17(6):795-804

A} TS olg3ted, thaAS A1)

www.cdc.go.kr

324

415





