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ABSTRACT

We carried out a validation-calibration study of the food frequency questionnaire (FFQ) that we had previously de-
veloped for a community-based cohort of the Korean Genome and Health Study of the Korea National Genome Research
Institute. We have collected a total of 254 3-day diet records (DRs) from 400 subjects, 200 each randomly selected from
the two study cohorts of Ansung and Ansan. FFQ was administered at the time of cohort recruitment in 2001, and DRs
were collected during a two month period from January through February of 2002. The mean age was 52.2 years. Far-
ming for men and housewife for women were the most common occupations. The majority of the subjects had undergone
6~12 years of education. The general characteristics including demographic and other data were not different from the
total cohort subjects. Absolute levels of consumed nutrients including total energy (energy), protein, fat, carbohydrate,
calcium, phosphorus, sodium, potassium, iron, retinol, carotene, vitamin A, thiamin, riboflavin, niacin and vitamin C were
compared. The average of energy intake was not significantly different between the data collected by the 2 methods. Ho-
wever, consumptions of protein and fat were higher in data of DRs, whereas that of carbohydrate was higher in FFQ data.
Significant correlation of each nutrient consumption between the data sets was observed (p <0.05) except in the case of
iron, while the average correlation coefficient between them was 0.22 ranging from 0.33 for energy to 0.11 for iron. The
results of cross classification by quantile for exact classification ranged from 25.2% (carotene) to 35.0% (phosphorus),
and from 64.6% (vitamin A) to 76.4% (retinol) for adjacent classification. The proportion of completely opposite clas-
sification was 8.1% in average. Calibration slope was estimated by regression and calibration parameters ranged from
0.025 for carotene to 0.423 for niacin. We conclude that the FFQ we have developed is an appropriate tool for assessing
the nutrient intakes as ranking exposures in epidemiology studies in view that amounts of consumed nutrients obtained
by FFQ were similar to those collected by DRs, that correlations between consumed nutrients collected by these methods
were significant, and that classification results were relatively fair. The correlation coefficients, however, were lower than
expected, which may be mainly due to the survey season. In fact, any short-term dietary survey cannot accurately reflect
the overall dietary intakes that change heavily depending on seasons. Further studies including the analysis of chemical
indices would be helpful for the studies of causal relationship between the diet and disease. (Korean J Community Nutrition
9(2): 173~182,2004)
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AZAFANERALE T3 78 e AR Q) 2=EF Hit o &
B 7 5 9t AA dUds AHAFG) FP4LS ey
ol 7H43ta, Rk 2540l thgh ARbAQ A& Table 191 A
E (| Q)=a+b0 siolh. Fad (+ BEHRDL 52.24 (£ 8.7) (40~69
AN Z F2hE 52.5(E 8.8) A, A4Rk= 51.9(% 8.5) ATt
Table 1. Comparison of general characteristics between validation subjects and total cohort population (n = 254)
Validation subjects Cohort population
Mean SD Mean sD
Age (years) 52.2 8.7 52.2 8.9
Height (cm) 159.6 7.7 159.9 8.6
Weight (kg) 623 9.5 63.0 10.1
BMI (kg/m?) 24.4 32 24.6 3.1
Frequency % Frequency %
Sex
Males 126 9.6 4763 47.4
Females 128 50.4 5277 52.6
Marital status
Married 230 90.6 8923 88.9
Single 21 83 1015 10.1
Missing 3 1.1 105 1.0
Occupation
Professionals 9 35 387 3.9
Clerical staffs 7 2.8 428 4.3
Small business 33 13.0 1408 14.0
Salesmen 4 1.6 127 1.3
Farmers 75 29.5 2742 27.3
Laborers 9 3.5 550 55
Housewives 77 30.3 2839 28.3
The unemployed 9 35 322 3.2
The rest 29 11.4 1159 11.5
Missing 2 0.8 80 08
Education levels
~6 years 90 354 3346 33.3
7~12 years 141 555 5293 52.7
13 years~ 23 LA 1307 13.0
Family income (10,000 Won/mo)
<100 87 34.3 3508 349
100~200 86 33.9 2887 28.8
200~300 48 18.9 1749 17.4
300~400 15 59 958 9.5
400< 16 6.3 732 7.3

Missing 2 0.8 208 2.1
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Table 2. Correlation coefficients and nutrient intakes estimated by semi-quantitative food frequency questionnaire and 3-day record

(n=254)
. FFQ 3-day record Pearson’s correlation coefficients”
Nutrients
Mean + SD Mean + SD Crude Corrected
Energy (kcab 1845.8 + 476.9 18009 = 3769 0.33"* 0.41
Protein (g)**"" 625+ 216 748+ 215 0.28"" 0.32
Fat (""" 289+ 147 N3+ 185 027" 0.29
Carbohydrate (g)** 3283+ 787 2788 + 550 027" 0.36
Ca (mg)™ 4779 + 2268 5324+ 2182 017" 0.21
P (mg)** 972.9 + 3142 10815+ 291.2 0.27**" 0.32
Fe img)™" 104+ 41 144+ 137 0.11 0.12
K (mg)™ 2463.7 + 933.3 2644.1 + 7706 0.28"" 0.29
Na (mg)™* 3157.2 £ 1503.4 4534.6 + 2105.7 0.18" 0.19
Vitamin A (RE.)™ 524.3 + 3472 6232+ 4413 012" 0.15
Retinol (ug) 637 £ 50.6 631+ 551 0.29"*" 0.29
Carotene (ug) 2700.1 + 2223.8 3089.9 + 2552.6 0.16™ 0.19
Thiamin (mg) 117+ 042 119+ 042 017" 0.19
Riboflavin (mg)*** 097 + 037 127+ 075 0.19™ 0.23
Niacin (mg)*** 148 £ 509 176+ 693 031 0.40
Vitamin C (mg)™™" 1207 = 765 1058+ 57.8 023" 0.30

1) Nutrient intakes assessed by two methods were significantly different by paired -test (x: p<0.05, **: p<0.01, *++: p<0.001)

2) All data are log-transformed

3) Correlation coefficients were significant (x: p<0.05, **: p<0.01, #++: p<0.001)
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Willett (1998)ll <J3td AFAFHARNEZARS] BVFA <A
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Qo oz BAF ok 0.6~0.7 AEetal skglon o
Az ABASFE ATFAGE oz sH= ey
M dgd] B2 Ao FE £ ok =3 Y A7
oA BuE ARATFE AEs] B8-S W 0.16~0.71 3
5% Basta 9lo9 (Pak 1995; Kim % 1996; Kim &
Yang 1998; Won & Kim 2000; Choi & 2001; Lee %
2002; Shim 5 2002), 7 0.3~053 %2 AHE By
3 Sl Aoz Kol feluet A AT HHH T

FIE 5 e AFAANEZZAR Y eI Y
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AHES 4 B o] ddAE
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e 7P w2 BHE BRE g8 1 2HERE g5,
71599 Az 7Pt 52 B EFE ARESdA A
FAHNERARY A 7P 52 EHUE £ 88
7 1 2ERE FES Table 3¢ ARSI Ao)7]&
Hol 7P W £9% ERE ARSIl AFAHANERAL
O] A 7 2 £HE2 ERE 882 W 37.0%%
IO SRR 23 ZHEFAEE FT 62.9%H
o}k Ao|71EellN 71 e FHE ERE ARSI ®l
T d9% 7P w2 P 2R 282 U 33.1%
olx, I ZHEA7H xS THEFHEE Bt 58.6%
R} 22 ERelMg w2 BRelM A9E ERIAEE
+= Paik 5(1995)2] 48% (lowest), 27% (highest), Kim
Table 3. Percent of classifying subjects info the same levels by

food frequency questionnaire with 3-day record based on cross
classification by quantiles (%)

Lowest quantile Highest guantile

3 day records.
FEQ Lowest Lowest 2 Highest Highest 2
(%) (%) (%) (%)
Nutrients

Energy 40.6 60.9 30.2 63.5
Protein 36.5 65.1 313 56.3
Fat 39.7 65.1 344 60.9
Carbohydrate 375 60.9 29.7 60.9
Ca 3.1 64.1 30.2 54.0
P 46.0 69.8 39.1 64.1
Fe 31.8 63.5 28.1 51.6
K 38.1 60.3 29 68.3
Na 31.8 54.0 39.1 59.4
Vitamin A 29.7 59.4 23.8 524
Retinol 44.4 69.8 44.4 63.5
Carotene 33.3 65.1 26.6 56.3
Thiamin 36.5 63.5 328 51.7
Riboflavin 344 59.4 321 53.1
Niacin 38.1 63.5 29.7 60.9
Vitamin C 349 619 34.9 60.3
Average 37.0 62.9 33.1 58.6
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Table 4. Agreement rate of each nutrient by quantile cross clas-
sification between food frequency questionnaire and 3-day re-
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& Uehdlon 2HYAEE e 80% o1 He AR
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T2 26~52%2 XNEE YERATMcKeown 2001).

Table 59 AR 2t 71&7] b} BH aF A
AlEtsich 2AME FUda AT SARYE o) 8sle] A
AdHF 7 F4F 4 e 71€717) 13 #jel7) a9
Bl He Juyt Acka & 4 Qlch & A7 Aol
M= 7HEE, AE, HlER AY] o8 ByFeol & A
& 8T Ut

Table 514 78 ARG L AFHANEZA o
ZAPE o QHFES BAof o]&FHo I BAE g
2 3} FL& gy BAG) SRS AlFE e
o, A B (relative risk) & 7T wox= BER e
o] g3l 7Rl AdtiE &e Wk FomA, HojFel
SEFAHAD L BT & Ak (Willett 1998). =&, 7]
€7) b AT AEFAFRNTTA 28 JEadFH ek
HAE oE 21 3HAEA (multiple logistic regression)
& o] g3l BXE o =7 V= (log relative risk) =
7187 bE Vol FH X2 A S8 ARg-drt
(Rosner 1990; Rosner 1992; Stram 2000).

Table 5. Regression slopes between average of 3-day record and

Nutrients Disagreement (%) >
Exact 2nd quantile food frequency questionnaire
Energy 31.5 7.7 7.5 Intercept a Slope b
Protein 27.6 68.1 7.9 Energy 1323.59 0.2586
Fat 33.1 70.5 9.1 Protein 59.02 0.2531
Carbohydrate 29.1 70.9 8.3 Fat 32.09 0.3168
Ca 299 68.9 6.7 Carbohydrate 216.27 0.1904
P 35.0 72.8 7.5 Ca 461.92 0.1474
Fe 28.0 67.7 8.3 P 851.80 0.2361
K 335 709 55 Fe 14.08 0.0293
Na 311 68.1 79 K 2086.17 0.2265
Vitamin A 25.6 64.6 11.0 Na 3306.18 0.3891
Retinol 370 76.4 7.1 Vitamin A 604,43 0.0358
Carotene 25.2 65.4 9.1 Retinol 51.76 0.1781
Thiamin 31.5 66.1 9.1 Carotene 3023.59 0.0246
Riboflavin 28.7 66.5 10.2 Thiamin 1.03 0.1425
Niacin 31.1 69.3 7.1 Riboflavin 1.04 0.2361
Vitamin C 315 68.5 79 Niacin 1.34 0.4225
Average 306 69.2 8.1 Vitamin C 84.58 0.1634
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£ AZAMERAAE B8 2AME dUds AFFES
o718 ol 2§t ZAMARRT B Ugo, F I
AF ]| 2 zlo)7} glo] YArY] 2lo)(general diet) S &
BeI9e 53l F¥shs Aog Azigrh

2 ATl YeRG AEAFY BRY dXFEE E
Aol g vlizd W2 AFS Jeh)x gl o)of djgt
A F SR £ ATelN B 24 Y3 AolvlE
He AN AIZI7E ALY S § 7 ok AFAEFARIES
AR 199 HEAFPEE ARIS o, Ao71Ee A
&9 3¢hE AR Ed, dEAg) 2] FEAEY F
ATAE AF FF ALHE o7} & Aow F4
o], T3 4EFF2 Al o3 € ARe| njs) 28g
o] HEEE 5 Yt R B¢ NolrER AR} 4
FAFARNEZAL] Anke] Aol WA vehs 2 3
Qo Hol7|5AHARE AR HHE T3] s £
) MEog A & glon, HolpAAUATT By
317 Ao AaAF9) vlwate] IA S8k g A
NS WHolzt 2] ¢k9k7] WiE o g Atz dch Willette)
B31(1998) o wk=H 7fQIule] A4 Fe) Wolrt E Jj
LR "ol FARe] o3t Holnt) zHA| vehdc 2]
ol71& oL} 24417k 3ol SJgt AME AP} A7
9] Aol HHAE HIdE] ol Ha 2 A7t # A
o] ABE o3t Aolek= AS ushd A% Ml
< o713 E Bl FA = UAAT A S BF
NP = e gSS & 5 vk wetA el 28
A3t Aol zALE Yl e ALEE ZALE e Aol B
o} ulEAg A9E AE § s Aot

B4 AFE vhe}h o] vty dTellA vebd A3
AT Y59 dFAde] vlg B2, o) AFH3u
T g3 HoldHzAP SEluet Agsas At
A HIdEAE Rath= Aog i £ ik vt
MM zElE YEHZE AALE AlTon, T &l X3E
£ dgolv 275l digt ARE WaEshA gelsiA &
3 AAE A He A9 g, B AFHHNER
Ate] BHE ofdo] x3hE]7] ol whHoz sitg A
Foll= I 2ot 3A Jehtz, Ed S48 185k
Mk AZAHAN T ZAR) 9] A5 A
o tiFt AFHQ) AFAETT BA) ot A
ot $3E etslroll= o Ho) Sith ol o
3 RN o g AEZAHANTZAR| L] AEPES AYY u)
Zg¥E 7sAHKim & Yang 1998) &, 17e 2
F UL 2o FdFske R AN F e A

L /dshs Aol Fash, 22 Al ARShe 715 Sl

st Afo] EFEHES sh= Ao uigalsict

AFAHFANEZAL g FAF Ao HFHAHE A9
Aol wX|e FEE we)7] g A7l 2ok FEsi)
ol g3l7] fEAE B JFE ol8sl] BAL 3= R
o} £t} (Rosner 1990; Rosner 1992; Rimm 1992). o|&
A E AA) dAE gE2g F s 458 A9
EZFUY (reference method) & £31] Z} k49 A
AFHFE AR Rol Foshd, BEHHS Aghd7A
AME SAETS F29 23 (random error) & 23}
T 9o AZ ZHHIUA gholof FTHRiboli & Kaaks
2000). A3kt 237} A7)7ke] Aol FH ZAtel] o] 45
7] A& oLt AsleA Aot Aol o3t AolFzAlrct
0 22 Xa2n & = ok sk Ay A 2s
2o)7} obd g]le)] ¥ go] Wk I, BE Ida
o 7Fs3kAE 7] dEolch(Hunter 1998). ol
FAATH BAS A Ho]zAH24ARE ] 2L 2
o718 ol &)t AR ope} AY33A A wAHA] A8}
o] 4724 (method of triads) & o]-&3ted AAl d¥a A
HEFE FH/B A= dh(Ocke & Kaaks 1997; Wilk
ett 1998; Kabagambe 5 2001)

AgH o £ AFAFANEZAAIE GExAlola] o]
L1 HB)7] A% AoldHZA] ARRE & o, B
th A4 o7 AsRAlA ] AojxAlERE A
e A Aol E83P7] AdiMe didrt A5 AE ol
o2 ke AEE ReATAEI} AFHo|t}. 3 92
Uetella AFAANEZARRE st A8317] sl
Mz Bl AT B ol 4zt Aol dHARARgE
o] 83t BAAT7} dadly olF {5l AFY &
wigsl7] Ast A7AAZE Aol 3, AstEA AR
£ o] &g B Jlte] Had Ao Al

o

P

ol

29 9 22

ZAR= 2001 79RE 129701 2RI, BEW

B o)g3 2o)7)EE 2002\ 1~28 Alo)o) A5k}
ZA} R Hayo)(+ FFHExPE 52.2 (£ 8.7)4)

Ko, Ao g R /PFEIL 7 Bokth S

1}

pol

2} 1267, o7+ 128%9) & o2 sigitt AFAAFNE
M= _9_

t}



T2 6~12¢ APl w&E ¥ AEE] 7 Bokth

F 7R wlog FARE JUA AFHFS vus] 2 2
o, G FAHoR oA ghort Ty a} Rk
Ho715 9 At #A el @rded AEA4H
HWZA}‘%’JJ A7t A YERTE T ZARRH S A

4= B 0.22(8% 0.33~FF 0.11) 22 Yep} vluy
woron], RS ANE Be dUholM e fojHow
ERtHp <0.05).

FREe AR vng A8k Judh AFFE 4EH=
wro] a2 w g AAS Aap s dxE e 3
7+ 30.6% (F}2¥ 25.2~%) 35.0), F WA E7x) A
& F52 H 69.2% IER) A 64.6~HElE 76.4) 01
ouf, &3] W2 5 $ES Yot 8.1%(ZF 5.5~
HlER) A 11.0) ¥k

AR AR S A8 E
FANR ZAME YA RS 59
Ao g AR dUa AHFS FHATES AL E

ToHd, 1 3|AAE o] &3t AFHFAVNEZRAIR FAME
Fokd AAZE AA AR CE HAT & gled B
AT 0.025 (FHEE) ~0.423 (Yola) = Yeldrh

Fgald, AFAFANEZAP o7 2AM UL H R
& Ao)7|1EH e At Ui AHFET I d@st
2, vjEl CE Agsly AR R WA Yeion, 4
GAAFFY AP FRoy ERAEE As uat
Hi= v 3 oJu|QlAl vebdth & d7Ante] el A
E7FHad 2 212 39 715Ho] Agel AAIHe 14
k] Ao|FHE BT WgsRE R 7] WEog 349
o} meba] B AFAAFHRERAR S BT Yok 3y
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