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ABSTRACT

Objectives: Most cohort studies used food frequency questionnaires (FFQ) to evaluate
coffee consumption as it assesses habitual dietary patterns, whereas some studies have used
the 24-hour recalls (24HR) as it elicits in-depth description of foods and the amount eaten.
The aim of this study was to compare FFQs and 24HR to assess the consumption of various
types of coffee.

Methods: We included 25,904 participants aged 40 years or older from the Health
Examinees (HEXA) Study of the Korean Genome and Epidemiologic Study (KoGES). Each
participant completed one FFQ and one-day (n=11,280) or two-day 24HR (n=14,624). We
classified coffee types into: black coffee, coffee with sugar and cream, and coffee with sugar
alone or cream alone. We compared the proportions of nondrinkers, black coffee, and coffee
with sugar and cream through FFQ and 24HR.

Results: Among those who completed one FFQ and one-day 24HR, 39.4% of “nondrinkers”
on one-day 24HR reported that they did not drink coffee on their FFQs. Whereas among
those who complete two-day 24HR, 71.2% of “nondrinkers” on two-day 24HR said that
they did not drink coffee on their FFQs. Among those who completed one FFQ and one-
day 24HR, 58.3% marked “black coffee” on one-day 24HR said that they drank black
coffee on their FFQs. Among those who complete two-day 24HR, 58.8% marked “black
coffee” on two-day 24HR said that they drank black coffee on their FFQs. The kappa
coefficients and percent agreements were 0.4 and 59.6%, respectively, for the comparison of
coffee intake between FFQ and one-day 24HR, and 0.6 and 72.8%, respectively, for the
comparison of coffee intake between FFQ and two-day 24HR.

Conclusions: We found discrepancies between FFQs and 24HR in the types of coffee
consumed. Such limitations should be considered when using the 24HR data to examine the
effect of coffee consumption on disease development.
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Table 1. General characteristics of the study population according
o the responses to dietary assessment instruments

Sugfdcmhggg] Subject with FFQ and
Variables D4R Tw[zij?z (2) gj]RZ]
(n=11,280) '

Age (years old) 528 + 8.1 535+ 82
Sex

Men 3,886 (34.5) 4,571 (31.3)

Women 7.394 (65.5) 10,053 (68.7)
Education level®

Under middle school 1,315(11.8) 1,745 (12.1)

High school 5,850 (52.7) 7,921 (55.1)

College or more 3,941 (35.5) 4,723 (32.8)
BMP (kg/m?)

<185 262 ( 2.3) 308 ( 2.1)

185~ <23 4,514 (40.0) 5,808 (39.7)

23~ <25 2,957 (26.2) 4,011 (27.4)

=25 3,546 (31.4) 4,496 (30.8)
Smoking status

Never 7.978 (70.7) 10,835 (74.1)

Former 1,724 (15.3) 2,112 (14.5)

Current 1,678 (14.0) 1,673 (11.4)
Alcohol drinking

Never 5,647 (50.0) 7,780 (53.2)

Former 368 ( 3.3) 497 ( 3.4)

Current 5,265 (46.7) 6,343 (43.4)
Regular exercise

No 5,558 (49.3) 6,851 (46.9)

Yes 5,722 (50.7) 7,769 (53.1)
Dietary infake from FFQY

Total energy (kcal/d) 1,706.1 £ 639.0 1,717.5 = 546.3

Carbohydrate (% energy) 709 = 7.2 712+ 7.1

Protein (% energy) 1356+ 26 134+ 25

Fat (% energy) 146+ 56 144+ 56

n (%) or Mean = SD

1) Participants completed one-day 24HR and FFQ.

2) Parficipants completed two-day 24HR and FFQ.

3) A few parficipants did not provide information.

4) Abbreviations: FFQ), food frequency questionnaire; 24HR, 24-
hour recall; BMI, body mass index
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Fig. 2. Difference in proportions of fypes of coffee consumed by diefary assessment insfrument: FFQ or two-day 24 HR
Abbreviations: FFQ, food frequency questionnaire; 24 HR, 24-hour recalll
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Table 2. General characteristics of the study population according to the type of coffee consumed by one-day 24-hour recall

Types of coffee

Black coffee  Coffeewithsugar  Coffee with

Coffeewith sugar Combinations of

s Tr?zirg;gs (nf? l\8/32]701 (n=501) Cre[grPS%Tm %n?;?fge;n;:';] fog(;\f/fzzzd Proe!
' (n=3,551) (n=330)

Age (years old) 535+ 81 5l.6+ 81 bdb6+ 79 537+ 84 525+ 81 B0l 75 <.0001

Sex
Men 1,718 (34.4) 536 (28.7) 142(28.3) 8(26.7) 1,389 (39.1) 93(28.2) <.0001
Women 3,280 (65.6) 1,334 (71.3) 359(71.7) 22(73.3) 2,162 (60.9) 237 (71.8)

Education level®
Under middle school 674(13.7) 147 (8.0) 78(15.9) 1(3.5) 388(11.1) 27 ( 8.3) <.0001
High school 2,593 (52.8) 861 (46.5) 296 (60.3) 11(37.9) 1,950 (55.7) 139 (42.6)
College or more 1,643 (33.5) 842 (45.5) 117 (23.8) 17 (58.9) 1,162 (33.2) 160 (49.1)

BMVIP (kg/m?)
<185 131( 2.9) 38( 20 10( 20) 3(10.0) 73( 2.1) 8( 24) 0.0091
1856~ <23 2,021 (40.4) 785 (42.0) 178(35.9) 13 (43.3) 1,370(38.6) 147 (44.4)
23~ <25 1,300 (26.0) 463 (24.8) 148 (29.5) 9(30.0) 949 (26.7) 88 (26.8)
=25 1,546 (30.9) 584 (31.2) 165(33.0) 5(16.7) 1,159 (32.6) 87 (26.4)

Smoking status
Never 3,614 (72.3) 1,366 (73.0) 367 (73.3) 21 (70.0) 2,371 (66.8) 239 (72.4) < .0001
Former 757 (15.1) 273 (14.6) 62(12.4) 5(16.7) 573(16.1) 54 (16.4)
Current 627 (12.6) 231 (12.4) 72(14.3) 4(13.3) 607 (17.1) 37(11.2)

Alcohol drinking
Never 2,666 (53.3) 896 (47.9) 246 (49.1) 14 (46.7) 1,658 (46.7) 167 (50.6) <0001
Former 171( 3.9 59( 3.2 16( 3.2 2( 6.4 112( 3.2 8( 24)
Curent 2,161 (43.2) 915(48.9) 239 (47.7) 14 (46.7) 1,781 (50.1) 155 (47.0)

Regular exercise
No 2,499 (50.0) 874 (46.7) 234 (46.7) 13 (43.3) 1,789 (50.4) 149 (45.2) 0.0408
Yes 2,499 (50.0) 996 (53.3) 267 (53.3) 17 (56.7) 1,762 (49.6) 181 (54.9)

Dietary intake from FFQ34)
Total energy (keal/d) 1,680.7 = 540.1 1,737.2 = 554.4 1,647.6 = 491.1 1,698.5 = 485.4 1,735.2 = 538.7 1,690.4 + 483.4 < .0001
Carbohydrate (% energy) 712+ 73 698= 74 720+ 69 698+ 85 709+ 68 703+ 68 <.0001
Protein (% energy) 1836+ 27 139+ 26 135+ 24 141+ 30 132+ 24 134+ 23 <.0001
Fat (% energy) 141« 567 154+ 58 137+ 55 163+ 64 149+ 53 154+ 55 <.0001

n (%) or Mean = SD

1) Pvalue was evaluated by ANOVA for contfinuous variables and by the chi-square test for categorical variables P < 0.05.
2) Participants either only consumed one type of coffee or consumed a combination of different types of coffee (represented

as combinations of four types of coffee) from 24 HR.
3) A few paricipants did not provide information.

4) Abbreviations: FFQ, food frequency questionnaire; BMI, body mass index
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Table 3. General characteristics of the study population according to the type of coffee consumed by two-day 24-hour recall
Types of coffee
) Block coffee  Coffeewithsugar — Coffee with Coffee wih sugar Combinations of
Varicbles Nondrinkers only? only? cream only? gnd creamor 3-  four 1ype§ of Pyalue!
(n=3,497) n=2,715) (=602) (=29) in-1 coffee only? coffee?
(n=4,701) (n=3,080)
Age (years old) 567+ 81 518+ 7.7 545 77 540+ 76 835x 82 522+ 8.1 <.0001
Sex
Men 940 (26.9) 721 (26.6) 150 (24.9) 7(24.1) 1,829 (38.9) 924(30.0) < .0001
Women 2,557 (73.1) 1,994 (73.4) 452 (75.1) 22(75.9) 2,872 (61.1) 2,156 (70.0)
Education level®
Under middle schoal 582 (17.0) 197 ( 7.3) 93(15.7) 1( 3.9 597 (12.9) 275( 90 < .0001
High school 1,949 (57.1) 1,307 (48.8) 377 (63.6) 12 (42.9) 2,688 (58.1) 1,688 (562.2)
College or more 885 (25.9) 1,177 (43.9) 123 (20.7) 15(53.5) 1,345 (29.0) 1,178 (38.7)
BMIP (kg/m?)
<185 105( 3.0) 50( 1.8) 7(1.2 1(3.5) 83( 1.8) 62(20) <.0001
185~ <23 1,522 (43.5) 1,100 (40.5) 209 (34.7) 11(37.9) 1,811 (38.5) 1,155 (37.5)
23~ < 25 946 (27.1) 714(26.3) 172 (28.6) 7(24.1) 1,277 (27.2) 895 (29.1)
> 25 923 (26.4) 851 (31.4) 214(35.5) 10(34.5) 1,630 (32.6) 968 (31.4)
Smoking status
Never 2,837 (81.1) 2,079 (76.6) 462 (76.7) 21 (72.4) 3,158 (67.2) 2,278 (74.0) < .0001
Former 449 (12.9) 395 (14.6) 70(11.6) 3(10.3) 773 (16.4) 422 (13.7)
Curent 209 ( 6.0) 240( 8.8) 70(11.6) 5(17.2) 770(16.4) 379 (12.3)
Alcohal drinking
Never 2,322 (66.4) 1,312 (48.3) 333 (65.3) 15(51.7) 2,309 (49.1) 1,489 (48.4) < .0001
Former 139( 4.0) 84( 3.1) 26( 4.3) 2( 69 164 ( 3.5) 82(27)
Curent 1,034 (29.6) 1,318 (48.6) 243 (40.4) 12(41.4) 2,228 (47.4) 1,508 (49.0)
Regular exercise
No 1,557 (44.5) 1,182 (43.6) 281 (46.7) 12 (41.4) 2,360(50.2) 1,459 (47.4)  <.0001
Yes 1,938 (55.5) 1,632 (56.4) 321 (563.3) 17 (68.6) 2,341 (49.8) 1,620 (52.6)
Dietary intake from FFQ3
Total energy (kcal/d) 1,624.6 £ 523.0 1,746.8 = 603.6 1,713.8 = 509.7 1,687.7 = 453.3 1,745.6 + 515.0 1,755.5 = 561.3 < .0001
Carbohydrate (% energy) 728+ 70 701« 74 716 72 678+ 78 712+ 68 705+ 6.9 <.0001
Protein (% energy) 1832+ 25 139+ 27 1365+ 26 141+ 27 132+ 24 134+ 24 <,0001
Fat (% energy) 128+ 55 162+ 58 139+ 55 172+ 59 146+ 54 1562+ 55 <,0001

n (%) or Mean = SD

1) Pvalue was evaluated by ANOVA for continuous variables and by the chi-square test for categorical variables P < 0.05.
2) Participants either only consumed one type of coffee or consumed a combination of different types of coffee (represented

as combinations of four types of coffee) from 24 HR.
3) A few participants did not provide information.

4) Abbreviations: FFQ, food frequency questionnaire; BMI, body mass index
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Table 4. General characteristics of the study population according fo the fype of coffee consumed from food frequency questionnaire

Types of coffee
) Coffee with Coffee with Coffee with sugar
Variables '\(:)22”8;3;5 Bl(iikf)cf Ef)fze sugar cream and cream Palue"
’ ! (n=2,323) (n=207) (n=13,191)
Age (years old) 565+ 8.0 515+ 7.8 541+ 8.0 530+ 84 528+ 82 < .0001
Sex
Men 1,232 (24.5) 1,297 (25.2) 708 (30.5) 72(34.8) 5,148 (39.0) < .0001
Women 3,797 (75.5) 3,857 (74.8) 1,615 (69.5) 135 (65.2) 8,043 (61.0)
Education level?
Under middle school 895(18.2) 409 ( 8.0) 327 (14.3) 9( 4.4 1,420 (10.9) < .0001
High school 2,710 (55.2) 2,464 (48.4) 1,326 (567.9) 105 (51.0) 7,166 (55.2)
College or more 1,309 (26.6) 2,223 (43.6) 637 (27.8) 92 (44.7) 4,403 (33.9)
BMIP (kg/m?)
<185 174 ( 3.5) 106 ( 2.1) 34( 1.5) 6(29) 250( 1.9) < .0001
18.5~ < 23 2,271 (45.2) 2,011 (39.0) 841 (36.2) 80 (38.7) 5,119 (38.8)
23~ < 25 1,330 (26.5) 1,387 (26.9) 653 (28.1) 59 (28.5) 3,539 (26.8)
=25 1,253 (24.9) 1,650 (32.0) 795 (34.2) 62 (29.9) 4,282 (32.5)
Smoking status
Never 4,188 (83.3) 4,002 (77.6) 1,684 (72.5) 142 (68.6) 8,797 (66.7) < .0001
Former 571 (11.4) 694 (13.5) 339 (14.6) 32(15.5) 2,200 (16.7)
Current 268 ( 5.3) 458 ( 8.9) 300(12.9) 33 (15.9) 2,192 (16.6)
Alcohol drinking
Never 3,448 (68.6) 2,530 (49.1) 1,133 (48.8) 93 (44.9) 6,223 (47.2) < .0001
Former 187 ( 3.7) 185 ( 3.0) 87( 3.8) 8( 3.9 428 ( 3.3)
Current 1,392 (27.7) 2,469 (47.9) 1,103 (47.5) 106 (51.2) 6,538 (49.6)
Regular exercise
No 2,279 (45.3) 2,243 (43.5) 1,070 (46.1) 96 (46.4) 6,721 (51.0) < .0001
Yes 2,748 (54.7) 2,911 (56.5) 1,253 (63.9) 111 (583.6) 6,468 (49.0)
Dietary intake from FFQ?
Total energy (kcal/d) 1,674.3 £ 500.0 1,688.1 +571.9 1,706.6 +548.7 1,760.6 = 623.0 1,7750=5345 < .0001
Carbohydrate (% energy) 729+ 7.3 699+ 75 716+ 7.1 693+ 80 708+ 6.7 < .0001
Protein (% energy) 133+ 26 142+ 26 1356+ 25 139+ 30 132+ 24 <.0001
Fat (% energy) 126 + 57 1561+ 58 139+ 55 1569+ 6.0 150+ 53 < .0001

n (%) or Mean = SD

1) Pvalue was evaluated by ANOVA for contfinuous variables and by the chi-square test for categorical variables P < 0.05.

2) A few paricipants did not provide information.

3) Abbreviations: FFQ, food frequency questionnaire; BMI, body mass index
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Table 5. Agreement of types of coffee between food frequency questionnaire and one-day 24-hour recall

Coffee intake assessed from one-day 24HR®

Coffee with
Coffee intake assessed inati
f FFQ? Nondrinkers  Black coffee Coffee with  Coffee with sugor and - Combination % Cohen's
om onl onl sugaronly  cream onl cream or s of fourtypes Agreement”  kappa?
v y 9 y y 3-in-1 coffee  of coffee 9 PP
only
Nondirinkers 1,971 (39.4)  34( 1.8) 8( 1.6) 2(6.7) 81 ( 2.3) 4(1.2)
Black coffee, 801(160) 1,090(58.3) 50(100) 11(367)  234( 66)  68(206)
1 or more cups per day
Coffee with sugar, 343( 69) 105(56) 383(765  0(00) 132(37) 39(11.8)
1 or more cups per day
. 59.6 0.4
Coffee with cream, 27(05  11(06)  3(06 13(43.3) 27(08  7(21)
1 or more cups per day
Coffee with sugar and
cream, 1 or more cups 1,856 (37.1) 630 (33.7) 57 (11.4) 4(13.3) 3,077 (86.7) 212(64.2)
per day
n (%)

1) Exact agreement of types of coffee between FFQs and one-day 24 HR

2) Cohen's kappa coefficient 5x5; Agreement between nondrinkers only (from one-day 24 HR) and nondrinkers only (from FFQ),
black coffee only (from one-day 24 HR) and black coffee only (from FFQ), coffee with sugar only (from one-day 24 HR) and
coffee with sugar (from FFQ), coffee with cream only (from one-day 24 HR) and coffee with cream only (from FFQ), and coffee
with sugar and cream or 3-in-2 coffee only (from one-day 24HR) and coffee with sugar and cream (from FFQ).

3) Abbreviations: FFQ, food frequency questionnaire; 24 HR, 24-hour recall
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Table 6. Agreement of types of coffee between food frequency questionnaire and two-day 24-hour recall
Coffee intake assessed from two-day 24 HRY
Coffee with
Coffee intake assessed inati
3) Nondrinkers  Black coffee  Coffee with  Coffee with sugarand - Combinafions % Cohen's
from FFQ onl onl sugaronly  cream onl cream or - of four fypes Agreement"  kappa?
Y Y 9 Y Y 3-in-1 coffee  of coffee 9 o
only

Nondrinkers 2,490 (71.2) 147 ( 5.4) 27 ( 4.5) 0( 0.0 244 ( 5.2) 21(0.7)
Block coffee, 280( 8.0) 1,595(58.8) 72(120) 15(51.7)  312( 6.6) 626(20.3)

1 or more cups per day
Coffee with sugar, 126(36) 189(7.0) 374621)  3(10.3) 177(38) 452(14.7)

1 or more cups per day 798 0.6
Coffee with cream, 12(03) 23(09) 4(07)  6(207)  30(06)  44( 14

1 or more cups per day
Coffee with sugar and

cream, 1 or more cups 589 (16.8) 761 (28.0) 125(20.8) 5(17.2) 3,938(83.8) 1,937 (62.9)

per day
n (%)

1) Exact agreement of types of coffee between FFQs and two-day 24 HR

2) Cohen's kappa coefficient 5x5; Agreement between nondrinkers only (from one-day 24 HR) and nondrinkers only (from FFQ),
black coffee only (from one-day 24 HR) and black coffee only (from FFQ), coffee with sugar only (from one-day 24 HR) and
coffee with sugar (from FFQ), coffee with cream only (from one-day 24 HR) and coffee with cream only (from FFQ), and coffee
with sugar and cream or 3-in-2 coffee only (from one-day 24HR) and coffee with sugar and cream (from FFQ).

3) Abbreviations: FFQ, food frequency questionnaire; 24 HR, 24-hour recall

Agd TS ks A9 E A H]
86.7% ©13tt. 24A13F 3P A EAFHA R EZAL X
sk AT 9] F7F 2 ol e vE Y T
FH+= A2 E YERE Cohen’s kappa coefficient?} ¢
A& MEE2 72 0.4, 59.6 %%

24717F 3PS 7 W s didRbE dlellA] 24413

B AFAAFN =AY A9 A0l YA EE
UERYE A¥E Table 601 AABIATE F 2] 242171 3]
AHef|A AT wAFHT O R 5 R F 71.2%7) A
FAFREZAAA AT w4 o], 8.0%7F A
¥ AFT, 16.8%7F AR TS 1715t Ay AFH 7l
oh. 24413 3 eA Gl 1 ESATE vhalvhar did
SOt 5 5.4%7F AEAFAN EZA A AT AT

01231, 58.8%7 S ’SHV—_LO]?}U} 24RF 3P
A A AT E FRE A F 62.1%7F AEHFHN
EZALe A AT E ’S%@U} SHBFATE 244]3F 3]
Folr ZHAY AHro s BRE A S 20.7%7)
AFAFNEZAP o) ZHANE AHF sl SHEEith
24X 3PN ARt TS A7t A9 BB 3—in—
1 AYE vpAlthaL SR8 tidat 5 A5 A3 E2A A
A9 E A58 %tﬁm— SE3 S 5.2%, 53AH|
£ AdF sy Sk vlE2 6.6%, 8T Y-S HUlst
A3 E AF skl §93t vlE-2 83.8% ©]3lt). Cohen’s
kappa coefficient?} A& WEELE 217} 0.6, 72.8 %34t

¢

1oz

B AT BAVIN ZFE 7N E o] g3to] 24413t
Sl AEAAFIRIETAP] 0 7 5 7] 9] S5 B
WS W 3 A AHT Y] S &l 2ol 7t Q)
A ohr o e A9 7] Sl whE A St &
A ATE Y8t N 22 RS AlgstuAt sk ol A =
= 7 2 Ve 2 AFche Mgl 2y =l
o= FE Agolu THE AU A9 E AFehs As

Tsle] £ Ao AR 2R S W71 AY] i 3
in—1 #71& azsfe] LA,

gl

S35, 1% Yeon & Bae 10)9] o2 wehsbte),
= anlApe) ML Nt AR
ol oS 3zl T Al vl
HlehiL £91249) ulEo] 3 2E Kim[91'59] dh el i s
vebstt B Qe Av] T 1E AR 11
FAhe] Hlgo] A AAT W E1, AP THE A
74t A9 HE= 3-in—1 73] AR FARel 2
of Hlgo] T HHT wIs) w9k



58 + 242171 S PR AEA F R =EAPY 2] AR] AF] B EA7ME S5 E 2hg-

N

A7FJUZAL AR E B4 Je 59 AT [1] 9} Kim 59
AT [9] oM = HofXIT), 23]9] 24X 82 A4S &
&l sk A AFH Tl whE YRR T A A
7k 18]9] 244]%F ﬂ"”ﬁﬂ & o]-&-g& w wlsl, AAMIFRI
ERAPHE Fl e AT AF T W ek E o
& FEA] @Jﬂrgr o ARG
2417t PP AR E2ARE S o dRE2
A9 AH 7 22 ol B2 1SS B4 s Ao w
=, e] 24417F 3P olA] AT mAFH T O R B
o3z T 39.4% W] AFAFAN EZA A AT vl
Fr oL, 7 W e 24418 S-S S AT w4 H
TOo® BRE A T 71.2%7F AEAFANEZARA
As] w43 ollet. gk Mo 244]1F S oA S
¥ AHTOE FRE At 5 58.3%7F AFAEFAN =X
AbellA] E&AT] AHFHT oI%laL, 7 e 2487t 3PS
s A 5 58.8%7F AEAAFARN EZAIA EHA
3] AFH T oI} 3 2] 244131 A Y A EAAFHNE
ZAF A AF el i3t Cohen’s kappa coefficient2}
DA W88 72F 0.4, 59.6%% 3L, T W) 24417 3
Abda) AR EZAA Cohen’s kappa coefficient
3 7#7406 72.8%30tt. °1& S8l 244
A TPl wet B 2] A
O] 24 A2 3PS st
FIE 7 ¥ eiels o o

O

ﬂlio r’I

ﬂ lkis 24%1& 317 #‘é‘ glapol] whet 242} B sl e
, 3k el 24471 3 “ﬁ% 235 S
ﬁ}?} 719 v 2
4, 1 24*1@ ﬂ PSR ]

=8

F

) B W U=
5

SR £3 o

K S, 49 =9 WA T 3
As) A2 HLES 2047 SIS 18] S5t 25 4
st} ols] Aol7t 9 A0 Liebste.

AP A9 24010 e A9 8 A
Ba7] S 24 257k Fasieh 6], Qe
oM sFFREe] AL AH AP Y Rﬁq QA AHFE
tZshr)ol Aokelx] ko rE wlE Falo]l I
=)o) 1t} [6]. Hebers} Miller?] €10 wh= 2
of Ax 2lo] ZALE Falste] o 717ke] o] AHE
A F71eHA] Ehis A, 2lo] At nhE 277t o
Bt o] = of kA AF o A 1k st A 2
3= Zo] ofgttar sFITH[18].

izt
Y
)
ﬂ
N
_,>:
©
X
L

0

O

mlo

2477 BV S o8-8kl AFFE FAT Ar-oll= A
Q1o W)= ]lal] 7HRle] W IS B7Isl] o
[6]. 7HS1 of Wofsk gt 7§Q1e] AF o] AH T ol wt
el R 2441%F Bl Hlsl AEAFHRIEZAL
W2 i o= A7k ERbe] Al AFE A
wzell 7HQ1 W) o)) o] Art[6]. ahF- S w17t
2o|ARE Fall ZiRle] A= 3

2 Qlel] AAle] PPHAFS WFstH e 7]

=
o, JSFATAA ATAS AT QoIA] el 1f el
Fo% eavhn @ 5 YrH19]. ATE JYsl ge o
ALA O 7

ol e v 8 o £ 5] £57514 8
Ao Uehdet. ol Az nlRwel B9 Avsh 24

ko] A Aol Blal T1F (reference group) ©&
Aeehs A7 gor R wgH -A4dH 9 QW (mis—
classification)= Hlo]o]2~E A 07 4= Qlt}. 24AI17F 314
> N AL P o2 ol e Au A TRE
a8 & Qlvhs o] AAIRE, 24A17F 312 A1 o
oo oJsko] 77| wFo| At o7 JlQl ] Wolz} Ao
A9 ] W AHE YT F s AFAFANEZAPHO]
Sk e] 24X s B AEe Ao 7ErH19].
:”41 79 AF ] 5How A THE Ay el &
FatAY o] o= 3—in—1 A¥ AFHTe] vl&o]
l"“ﬂ*— o] AaL[1], A¥ Feb A ae] e 2 =
y 04%01 R3] 31 Qlek, ARz A (2012~2015

_1

>\I

4
K

|

) AAARE o83l Av)el 7 U A W2 o
AREFT RS ARe ZARE A}, 40~644) el

A BeiA9Z A1He 28l vls) AR TS Skt 7
9% 3k 28] 2Rkl vhAlE Tgo] AEEE 5
9207} 2.039 (95% CI 1.13~3.64) & VFERTH10].
2013~2016Y1 IR A7} FZAL AR E 0] 8510 Aol
oA AR F7 2 A AR e B
#9E FAT Kim 5 Q7 (019 AFRAELA
ol-g3led A, A, el thato] 242t T 1 3He
Jﬂ'ﬂ‘ AF RI= (19 qF s, 1de] 6~113], & 2ol 13],
g ol 2~33], dFdel 13], A5l 2~33], AFA e
4~63], s} 13, s 23] s 33)) 9 13] B+t HHF
(1ts 2ts, 3ts)& FAKI oM, 79 E 79| §F vialvkar
et A2 AR AR, At Yo 4F WE
I 1de] 61151 Sl S hALE 8] e
& @7he A [AAZ Belgleh Kim 52) 47 9]¢
M A Av)e) F5 @), 3-in—1 7Av) B 43

m



o] whe} trEs T A A 2o} g ST S o) ¢
o] FA 7} oJA] RIEA G067 UERLEA] ke Ao
ERsTE

2007-20114 FUABI YAl

) o A1HIE A
¥ Eo o]/\EJE 74,4 o] A2 23 ARIE QI AEIES)
3 AFo R s, A vAdFH Tl vlE)] lAd
EAFT] dr S 89 @27t felal 1.21

1 (95% CI: 1.02~1.43) 2 Yepgeh[7]. e 3 we)
24717F AP S A Aveh 99 9 =Y 1A E 24k
7] ol AFZo] #pAg 7 Hof ARl |
stete] ofelr & Qlom SRR AT YA, ol
719 A5 9k Aekate] Awd Aellx] Ak} o] Q=
b vxpE A @ 2} (non—differential misclassifi—
cation) & -2 itk

& A7 AR o R BT AT AEAFN EE
AAE o8 ot A AT S4=
slo] Ak ol7] ule] is] 2357} 1L 4 olrke
Aot IEF-oF kAt ZIeysh 24’\]2} 319 73"?*
o o) S 9 4 9
o FE ARE olgeG oL
AEERER S P

Tl 160409) A
U Sl W

sleta Qlom g Au AF o] Bxo| thaiAE 25 AT
7} Qsltt, o]2fgt Aol Btalar # A 3=el
A o8t AL ARRL ] Uit Ak E i e R X13E1e]
o st AAS ko 2417 A I AEAFH W T
AP o e AT ] TR 9 AF =l ok S5 B
of thato] A&-o% vl #4187 Wil A% A1 9k vt
AR AR ATE T N1 EARE Agshaat @

ks AelM o7k ddkaL = 5= v

3 X

AT BAVINE A E VAR S E-E-ato] 7E 404]

ode] A4l i E Ul o E AFAFRIEZAPE I 244
o]

- =]
SIS 13 e 11,280, A5AFR =AM
% 1

2k - Ao - 287 - 2L efol$lel] - AlAbo} - oL - 59

A} 2b0) A5 Aol ohet S5 vl Wl B

S W 530 4] 58.8%

ol 2AARE SE) 8 Sl ek A o] Aol

. 417@%—% & 5 nHM»ngud—?ﬁg
[e]

17P ﬁ*P‘ﬂi Sk eyt
I 247031 ﬂﬂ‘ﬂfﬁw Av] v)dFe2) vlE-2 717t 18.6%,
44.3%=E 25.7%7}F xfo)7} oLk, 2447 S T A
TSt tdAl 7 AT u A FT vES A EAFRIERZAP
o} 24A13F 3P lA 22 20.0%, 23.9%E Apo]7F A5
= o vk g W) 24407 S A A 5
EAY] AFY] Bl AEAF N E=RAR T 244171 3]
Aol 2¥2F 20.0%, 16.6%%2 71 xo)7} 3.4%01%1aL, 5
O] 24417F 3VPPEE S tldAt T B9 AT AH T
H&2 A FAFANEZAPE 2} 244131 84 el 4] Z+2h
19.8%, 18.6%% 10|17} 1.2%% VERd A0 7 Kol 24
AIRE BPFRE o W kol S vl A el W

247F BRI} AFA N EFAL 3R] BT AT
o] 3 Apoli= oFtF ATt $F R12] 24A1F B &
TS At T A S S8 A9 E= 3-in—1
ATHHT) BIE AFHFANEZAPE T 24407 374

ol 242} 51.7%, 31.5%2 1 210]7} 20.2%°1313L, T W
O] 247k SIS A Ut T AR 2RE £
3 AY) = 3-in—1 AT vlE-S AFAH
ZAPRTE 24707F 3P elA 242 50.3%, 32.2% AFo]
7} 18.1 %= VFebskth, whebA] 244131 s 9] =3 Sl
S} Hglo] 24117k Bl I AFAF RN AL Fe] S5

H|& zpo]7} o] A3] 9l A o= yERT

o]Ake] Avfol|A] 24A)7F AT} A1 EAH BT ZA)
o] Ay AF Tl i3t S5 A xjol= vjetel 5= Q)
Ak 53], 5k 2] 24431 S A wAFARRE T
al7)ell= AR kL Wo|t}. o] el AFAFHAR =AY
o] 75 “%49} TS AT S AT R Slate] AT A
ke Ak $F e 24

N

¢

Fﬂ g

L

I



60 - 24417 ST AL AL AR ) 23] 413 W) BN SEE S

ARE s e vE A9 AR TEE S o ER, 24
ARY BP3E AREstoof B w7 Wl o ik 3]
olof & Zlolt}, A7 k= FF 719 AF el whE v
ko] AP ATE 9 V|EARR HEE oS Al
2 A7k

ORCID

An NaKim: https://orcid.org/0000-0001-9030-8460
Jiyoung Youn: https://orcid.org/0000-0002-7876-3847
Hyun Jeong Cho: https://orcid.org/0000-0003-0055-2334
Taiyue Jin: https://orcid.org/0000-0003-0144-3850
Sangah Shin: https://orcid.org/0000-0003-0094-1014
Jung Eun Lee: https://orcid.org/0000-0003-1141-878X

References

1. Je Y, Jeong S, Park T. Coffee consumption patterns in Korean
adults: the Korean National Health and Nutrition Examination
Survey (2001-2011). Asia Pac J Clin Nutr 2014; 23(4): 691-702.

2. Ding M, Bhupathiraju SN, Chen M, van Dam RM, Hu FB.
Caffeinated and decaffeinated coffee consumption and risk of
type 2 diabetes: A systematic review and a dose-response meta-
analysis. Diabetes Care 2014; 37(2): 569-586.

3. Ding M, Bhupathiraju SN, Satija A, van Dam RM, Hu FB.
Long-term coffee consumption and risk of cardiovascular disease:
a systematic review and a dose-response meta-analysis of pro-
spective cohort studies. Circulation 2014; 129(6): 643-659.

4. Yu X, Bao Z, Zou J, Dong J. Coffee consumption and risk of
cancers: a meta-analysis of cohort studies. BMC Cancer 2011;
11(1): 96.

5. Willett W. Food frequency methods, in nutritional epidemiology.
New York: Oxford University Press 2013. p. 70-89.

6. Willett W. 24 Hour recall and diet record methods, in nutritional
epidemiology. New York: Oxford University Press; 2013. p. 49-
69.

7. Kim HJ, Cho S, Jacobs DR, Park K. Instant coffee consumption
may be associated with higher risk of metabolic syndrome in
Korean adults. Diabetes Res Clin Pract 2014; 106(1): 145-153.

8. Lee JH, Oh MK, Lim JT, Kim HG, Lee WJ. Effect of coffee

10.

11.

13.

14.

16.

17.

18.

consumption on the progression of type 2 diabetes mellitus
among prediabetic individuals. Korean J Fam Med 2016; 37(1):
7-13.

. Kim H, Kim YJ, Lim Y, Kwon O. Association of coffee

consumption with health-related quality of life and metabolic
syndrome in Korean adults: based on 2013~2016 Korea National
Health and Nutrition Examination Survey. J Nutr Health 2018;
51(6): 538-555.

Yeon JY, Bae YJ. 3-in-1 coffee consumption is associated with
metabolic factors in adults: Based on 2012~2015 Korea National
Health and Nutrition Examination Survey. J Nutr Health 2017,
50(3):257-269.

Kim EK, Choe JS. Correlation of nutrient intake, obesity-related
anthropometrics, and blood lipid status with instant coffee-mix
intakes in Gangneung and Samcheok residents. Korean J Community
Nutr2013; 18(2): 134-141.

. Kipnis V, Subar AF, Midthune D, Freedman LS, Ballard-Barbash

R, Troiano RP et al. Structure of dietary measurement error:
Results of the OPEN biomarker study. Am J Epidemiol 2003;
158(1): 14-21.

Schatzkin A, Kipnis V, Carroll RJ, Midthune D, Subar AF,
Bingham S et al. A comparison of a food frequency questionnaire
with a 24-hour recall for use in an epidemiological cohort study:
results from the biomarker-based Observing Protein and Energy
Nutrition (OPEN) study. IntJ Epidemiol 2003; 32(6): 1054-1062.
Kim Y, Han BG KoGES Group. Cohort profile: The Korean
Genome and Epidemiology Study (KoGES) consortium. Int J
Epidemiol 2017; 46(2): €20.

. Health Examinees Study Group. The Health Examinees (HEXA)

study: rationale, study design and baseline characteristics. Asian
PacJ Cancer Prev 2015; 16(4): 1591-1597.

World Health Organization. The Asia-Pacific perspective: redefining
obesity and its treatment. Sydney: Health Communications Australia;
2000.

Ahn Y, Kwon E, Shim JE, Park MK, Joo Y, Kim K et al.
Validation and reproducibility of food frequency questionnaire
for Korean genome epidemiologic study. Eur J Clin Nutr 2007;
61(12): 1435-1441.

Hebert JR, Miller DR. Methodologic considerations for investigating
the diet-cancer link. Am J Clin Nutr 1988;47(6): 1068-1077.

. Willett W. Nature of variation in diet in nutritional epidemiology.

New York: Oxford University Press; 2013. p. 34-48.



