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Abstract

We devised the Semiquantitative Food Frequency Questionnaire (Genkeep-FFQ) as a tool for assessing
nutritional intake as well as the intake of different food groups in individuals receiving routine physical
examinations and complete medical checkups. In this study, we assessed the validity and reproducibility of this
questionnaire.With regard to its validity, items pertaining to energy and most nutrients had a lower score in
Genkeep-FFQ. About validity, a correlation coefficient became the Spearman correlation coefficient after
energy adjustment more than 0.4 in nutrient 26 of 32 items that were 0.10-0.71 (median: 0.51). Correlation
coefficient 0.37-0.70 showed (median: 0.56) in 15 of 18 items about introjection according to food group. About
a correlation coefficient, we showed good results in comparison with a questionnaire developed domestically till
now. As a result of having analyzed reproducibility of an interval for one year, there was not the difference that
was large to nutrient, mean of introjection according to food group. As for the correlation coefficient of
Spearman, man 0.56 were 0.30 with a woman by energy. The nutrient after energy adjustment was 0.32-0.85
with 0.35-0.77 (median: 0.60), a woman with a man (median: 0.63). The introjection according to food group was
0.31-0.75 with 0.24-0.77 (median: 0.59), a woman with a man (median:0.51). It was thought that we could bear
practical use after nutrient considered that introjection was calculated low about validity of Genkeep-FFQ.
There was not almost a difference, and, about reproducibility, it was thought that a correlation coefficient had
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enough reproducibility from a thing significant entirely to mean with a man and woman in nutrient in

comparison with investigation after about a year. As a result of this study, we were able to develop useful

ingestion frequency investigation method in a place of health examination and multiphasic health screening.

Key words: food frequency questionnaire( FAHEHUEREFIAE ), validity( 22474 ), reproducibility( FFERIE ), nutrient( 5

#E#), food group( B )

I. #&

REFAEF T AOLF—EHIE, RERENECAEME
MELTET S DICEHIN, REZLCEROERD
PIRIZITTHEEFAL M T 5012, BEATILS
WOEFASN TS, BERABOFELL T, BERL
PRk, 24 RRIEWHILE, BREEREHE < H 20, JE¥
FHEE D HUI LB R o0 20 & SEBID IR ZE, a7k — M
FMHNIZR HI2ON, BYEISERATEZHV S C
ENL Lo TNDS 9,

—FH T, HRIZBOLTIZEYREL T8 257 70—
FCEVBIMEERENM TOh (S b H 5, &
A XEEEEEIRERCRE 2RI X 5 BRI
BHEIZ, ARFEZ6 DOEBARIIAT T, ZNZXThDE
BHEZHEL, TONT AZHMETHHDTH 5,

il

CORETEEEAI, BABATEABEKINTEL S,

Chix—MADRREEZHMNEL T, HAOAFHNE
PREEIRNEZ ZEHNITHEL & T5bDTH 5,
BYEIBEE AL S, RS Icb 2888
LU COFENEIRREZHS MZLEHETHHD T,
HEMUYAMILORESNICEZEE ZOHELRIET S
HETH D, HRFOZ <0 ak— MF%E TAYEIUE
EHEEDHOONTWED, ZHIEMS) A N
BIZ 50T, BRI E NS EI XD RFEDR
HEENECEAANOBRENTBEMERNT L LT,
ANEZHDBEE DL ENAREERENE TH D,
TIHTBHEILED, HEDKREZDENE L TR E D
BEEZHASMITHIENTES, DF 0 FEHPLRAN
T X BEMATOMAMMNEBRERETL TS Z &M
BEL 7o T B, /-, ZOXIBHETHITEN-E
YRRV AL T, NREMOBENTOREE LS
ATZERHY A NOBEHT X0, HEPAEEREEE T
572008 MY A MERIZT 52 E, KIBIZERY A B
ODHEHBZRHS T EBAREE S, LML ANS, &
BRI BN T, ZOXWNREMIZE O TOHEH ]
BEE R DL, RESN/bDERS,

o, BEREE, R T4 REEVHUEERYTE
HHEEETHO CE, INHOHER, AXNAFPAEE
WEZLEMBOLE O IRETH S/, BHAIIN S,
WEEOEENKRE VR EDHEEEATVWS, iz,
IS DHETHEAOEEN AEEOEN TS

WELHMEL MM A TV S, AR TIE, BEEEOR
7% B M o e, @22 E AN DK ERENED
EREOARRE 2 EEEMBEIHEREE (LT
Genkeep-FFQ & 39 ) ZBHFEL 7. Genkeep-FFQ T, &
D EEBRFIERERB 2R ICEC TEMBE DR
o AFEAURN, REEHCRRZHEE T 57752 H
WTW3, ZoHa, B A NOBNZ T ILFM S
FHMAREL 250, #MEOAHBE RS, £IT
Genkeep-FFQ T, TZ 37X TEMY A MDFE DL
U, PO ZEORBEICHTAEM THIEZTTD
ETHBMEOAERENS & &Iz, HFEICXLDHEE
MY ZEARLETEZETHEDHREZTREE L 7.

II. 57 &

1. ¥ T EBYIEIUEERAEE (Genkeep-FFQ) DEE
Genkeep-FFQ (X B MR EMFEHEZREL TH O,
LD 1AM ZESRE U GEIZMEREERNS & H
LONEERKETEHEA S BHEE 2ELE L, TE
LIEHEMEE DL THE0ICAREI S ICAR S E
PIAR, BERERS, B—yardA X, HiHE 2
FZILAEMEMAGDYE, BMY A MNEERL 2, 1 EH
720 DEREOEAENTHREN DA, BE, A CREH,
DA, NY) IOV TEE, B, ZRICEREER S
T&eUl, i, 3L (EETL, WAL, B¥Y 2 —
A, T a—)VERHZ DWW CIRERUEE & EEE 9
ZEEUT, B AN 1994 Fh 5 1999 HIZ T T
HAEFTEEELEN 161 A& TGRIZEMU 72 24 IR O H
LIFIC L2 EERBEOREENSEON 548 EMM S A
M EICERERBIL, ARSI 2EBNED 1%
KD EMERR N2 266 B &2 HIZ 54 BRI 5725010
HEEMAREER L, CORDEEFEIZ9 ATT
U—0EMEHEERL 2. £/, BRUY AN EIZZ
ODBEMY A MEERT 2ELHMVENEN/-HO 1 HbH
OEHHEREAFEHL, B—Yar¥ 4 RICHREL -,
BEEE OHEE N H AR & BRI OO0 TE, BT,
WoHbHD, AL —FoHzeL {fHfio/pE, var—2X,
FL vy ZOEHWEE, WIS, 1), HHEmh,
Y, ML, M OEREE, MO H A A O B
HEHEMA, BRMBEANCER SN RERBNEEFHIE

THZEELT,



Jpn J Health Fit Nutr

FRAKEL TIRRHEERICHEO 7 — FEFIVEH 0 S
7E, MFEENMA AV LPTOREZES72) AT,
EHEELICISHEMY 21707,

BB, AMEREFLE PEHRELHETHY, LY
YFEFICAY, RRDVATERGHE T X —OH &
TH 5 KBRIFALEFERY Y 2 —fFmEEERESD
HRRE T THERMLU T2,

2. ¥ EERBYIERSEERAEZ (Genkeep-FFQ) OZEZH

2006 2 H 7 6 10 A KBRIFLERR 2 & — Tl
BEZBLEEDI D, 23~ T8KOBEL 9% (B3
., 69 %) (i 7 HM O BFFLHKE Genkeep-FFQ
FABEEKELZ, COHIBDHETHEHEME BH) &
Genkeep-FFQ & BEHFISFOFMEHRIAA 1 A LA E#EN T
WAt (30 %) BRI 223 ~ 78 % (CEHEFE# 53
%) D36 ZDOLEEMTONGRE Uiz, 2BFEMHRI
REBE 3 ARAEN 4%, 4 HHEN 1 &, 6 HHAEN
2%, OAREN 29K TH -1,

3. ¥ TERVIENEERABE (Genkeep-FFQ) DEBIRM

2001 ~ 2010 £ D Mz KBRS LR RR L & — T
ZEaZBLIHE, 2009 ~ 2010 F 0 R TR /ABHND
HFREZEZZLLLEENRE L, TORNSHE
HUF Genkeep-FFQ Z#EML 72 b D &L, &5 IZMNZE
o LM, BEPRR A TR I AR <, WU EENICR S X
U211 ~ 13 M HORFE% 34 T 2 [8] Genkeep- FFQ % %
ML 7225 ~ 70 DB 678 (BIE40 %, @27 %)
BT DORIGRE U Tz,

4. REFELVICHEENT

KBTI AT H AR R, fEW
B2lZ DWW T, 2005 FIZUET SN AER AR RO
M EEZRAOCTEEL L, £/, BAREIENERX, B
RV H AR R RICEIL TRIEL 72, KEH,
BREIHEINEIC DOV TS, BEkicLdx
FINF—FABEMEDEH L 72, BFEELHIUIZ Genkeep-
FFQ THML =)L ¥ —, KER, BREIEIEZ,
ZNENPEELECICEEREZHEH L 72, £/, 4
PEIZ DOV T, AHEHRE Genkeep FFQ D ZN XN TH
MU 7R ER, BMEAHIEINED Spearman JE{7HHBIREL
%, FBMEIZ DWW TIEHK | FRHIFE TT > 72 2 [F1D Genkeep
FFQ ZNZN THHL LKEER BREIENED
Spearman JIEZAHBI(RE & B U 7o, A REAE SR 3 W I E
TS5% RNz HREAKEE U, 753, HEHENTIZIX SAS
9.1 ZH Tz,

HRZZZE MR E L T s YU 3 A 5

11 ES

1. ZEMEICDNT

F1UIIRTEBD, THILXF—EHIEO FEEO g
T, BEEHIHEND 1,740kcal TH > 2 DIZX L,
Genkeep-FFQ 7' 1,537kcal & 203kcal ik < EH &7z, X
AN F—FABLERE2LR 21087, FHEI R
F—FHThsbAE<HE, BE RKEHIHTND
Genkeep-FFQ D3 5 WK < EH s 7z, MRz D0
TR AELEN 059, BREA 0.40, KK 0.49 T
Hoto, KEHERIKTIZ0.10~ 071 (FFYLfHE:051) T
HY, KEFXNRFEAH 26 HEH THEREN 04 A L&
ot ARERHEREIC OV T 18 EHHEW 15 HH 12
BV CHIBIHRE 0.37 ~ 0.70 (F9(E:0.56) /R L 1z, &
FARHZ DWW TIHENED FHEEICKRERENH Y, M
BRI H-0.58 Lo 7z,

2. BIRMICDT

Genkeep-FFQ @ 1 HIH & 2 MIHDFERE£ 3 (B,
F4 (o) TR T, BT, TRIVF—, HEHTE
BB EEF S <, HBARKETEZ A ILF—T0.56 T
Hote, THRINF—HEZDOKEREINE TIE 035 ~
0.77 (FRIRfE :0.60) TH o7z, ERMFEANOEREIZE N
TH, FHETEBEZE TR o7, HBEFRETIX 0.24
~0.77 (FFYLE : 0.59) &72 o7z, HTHEPHEED 0.28,
BRI 030, VB 0.24 &RV EZ R L 72,
12DV T, BHELERFEEICREREZ LD -7,
TV — OMHBEFREEZ 030 THEFRK AR TR
Motz, FEHDT LT —FHEEOMHBERENE, 032
~ 0.85 (FFYL{E:0.63) Tdh o7z, polyunsaturated fatty acids
(CAF PUFA) 78 0.32, n-3 RASHAEEAY 0.39 & HEHAEGIZ B
O CHE RV EE R U 7o, B EERERE O FH B (R 5
13031 ~ 075 (FhfE : 051) THhotz, HTHREN
031, LHHFN 032 & HBIHRNEE R L 72,

v, & =

BYHEISEHE T, BRY A MOERNEETH
%9, ak— MFFER EDBEEHEICHY SN L EYE
B RBE R OENEDOHETIEIZ DV TE, EREFS
HIZEVAROFSENSERY A MDERETHIZ &
MEZNO, L L ZOFFEREADOEIEOHEE I 135H
LITETHEEEEZIILVD, INSERHET S
D2 Genkeep-FFQ TIX EMEEAIIME TR ZERR L,
AmBECEOMMEZ GFEL, WDODOEMIZLD %
DEEWIET 25EEE > TS, TDD, ENEH]
DEMEDZYBMEHEE TH 5, BEMEIEEHEET
FEENSGNIERYAMERS Z&I2XY, HEL
ETOARABEHIET LN TET, AHISARTLLL



Jpn J Health Fit Nutr R ELNGRE LR EAYEIUHEHERE

Table 1. Nutrient and food group intakes assessed among female with Genkeep-FFQ and dietary records(DR) and their
correlations.
(Non-adjusted) (n=36)

Speaman's rank

Genkeep FFQ DR %dlfferen.cf correlation coefficient
Mean £ SD Mean = SD R p value

Energy keal 1537 £ 239 1740 = 293 -12 0.54 <0.01
Nutrient

Protein g 62.7 = 10.7 70.0 £ 12.1 -10 0.37 0.03
Lipid g 51.7 =125 54.6 £ 10.7 -5 0.50 <0.01
Carbohydrate g 198.3 £ 32.9 236.5 = 48.8 -16 0.59 <0.01
Sodium mg 3764 =+ 867 3700 = 715 2 0.28 0.09
Salt equivalents g 9.5 £22 93 = 1.8 2 0.28 0.10
Potassium mg 2017 =+ 439 2829 £ 1019 -29 0.60 <0.01
Calcium mg 533 £ 178 617 =+ 236 -14 0.67 <0.01
Magnesium mg 215 £ 39 278 + 71 -23 0.42 0.01
Phosphorus mg 940 =+ 182 1089 £ 243 -14 0.53 <0.01
Iron mg 6.4 £ 1.1 8.6 £ 20 -25 0.37 0.03
Zinc mg 73 1.1 78 £1.3 -7 0.45 0.01
Copper mg 0.92 £ 0.15 1.14 = 0.24 -19 0.47 <0.01
Manganese mg 2.04 =+ 0.37 4.09 £ 3.20 -50 0.25 0.14
Retinol activity equivalents neg 509 =+ 153 885 £ 1477 -42 0.53 <0.01
Vitamin D wg 75 =24 8.6 £ 4.1 -13 0.55 <0.01
Vitamin E mg 8.1 £ 14 9.7 = 4.1 -16 0.07 0.68
Vitamin K wg 206 £ 59 275 = 136 -25 0.44 0.01
Vitamin B mg 0.76 £ 0.12 0.89 = 0.21 -15 0.32 0.06
Vitamin B2 mg 1.03 £ 0.27 1.38 = 0.45 -25 0.63 <0.01
Niacin mg 148 £ 32 17.1 £ 55 -14 0.21 0.22
Vitamin Be mg 1.14 = 0.21 1.26 = 0.39 -9 0.58 <0.01
Vitamin B2 g 69 *+ 2.1 7.0 £33 -3 0.45 0.01
Folate wg 293 £ 70 376 = 129 -22 0.50 <0.01
Pantothenic acid mg 541 =+ 1.00 6.28 £ 1.59 -14 0.59 <0.01
Vitamin C mg 94 £ 33 112 + 48 -16 0.54 <0.01
SFA g 14.06 £ 4.15 1546 = 4.13 -9 0.54 <0.01
MUFA g 18.14 £ 5.11 18.43 = 4.13 2 0.55 <0.01
PUFA g 12.41 =+ 2.87 11.78 £ 2.56 5 0.34 0.04
Cholesterol mg 314 £ 100 349 + 99 -10 0.32 0.06
Omega-3 fatty acids g 2.52 + 0.56 2.25 £ 0.56 12 0.53 <0.01
Omega-6 fatty acids g 9.85 £ 2.53 9.50 £ 2.25 4 0.33 0.05
Soluble dietary fibers g 26 0.6 36 =19 -29 0.47 <0.01
Insoluble dietary fibers g 8.0 £ 1.7 12.0 £ 55 -34 0.48 <0.01
Total dietary fibers g 11.0 £24 16.5 £ 7.3 -33 0.49 <0.01
Alcohol g 22 £55 23 £ 45 -4 0.50 <0.01
Food Group

Cereals g 2164 £ 46.5 337.8 = 87.6 -36 0 72 <0.01
Potatoes and Starches g 242 + 14.8 422 £ 247 -43 0.27 0.11
Sugars and Sweeteners g 9.0 = 4.1 84 = 5.1 7 0.16 0.37
Pulses g 49.5 £ 334 64.4 £ 48.1 -23 0.39 0.02
Nuts and Seeds g 4.1 £40 2.7 £ 3.7 50 0.52 <0.01
Green Vegetables g 67.3 =+ 335 140.6 = 2159 -52 0.47 <0.01
White Vegetables g 1943 £ 78.0 177.0 = 61.1 0 0.49 0.01
Vegetables g 261.6 £ 103.1 317.6 = 256.9 -18 0.59 <0.01
Fruits g 935 =+ 65.6 19.6 = 82.4 =22 0.67 <0.01
Mushrooms g 114 £ 163 19.5 = 20.5 -42 0.36 0.03
Algae g 92 + 54 17.0 = 18.8 -46 0.27 0.11
Fishes and Shellfishes g 779 =+ 25.1 5.1 £ 325 4 0.46 <0.01
Meats g 56.5 + 25.8 54.1 £ 22.1 5 0.55 <0.01
Eggs g 326 172 42,5 = 19.1 -23 0.38 0.02
Milks g 163.9 £ 108.1 180.4 = 120.7 -9 0.69 <0.01
Fats and Oils g 171 =78 142 = 6.2 21 0.72 <0.01
Confectioneries g 337 =+ 340 30.2 £ 285 12 0.64 <0.01
Beverages g 83.7 = 1474 580.8 = 497.3 -86 -0.35 0.04

% ¢ (FFQ-DR)/DR (%)
SFA saturated fatty acids; MUFA,monounsaturated fatty acids; PUFA,polyunsaturated fatty acids
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Table 2. Nutrient and food group intakes assessed among female with Genkeep-FFQ and dietary records(DR) and their
correlations.
(Energy intake was adjusted by residual method.) (n=36)

Speaman's rank

Genkeep FFQ DR %dlfizrence correlation coefficient
Mean £ SD Mean £ SD R p value

Nutrient

Protein g 62.8 *+ 7.1 70.2 = 9.1 -11 0.59 <0.01
Lipid g 51.5 =69 547 £ 6.1 -6 0.40 0.02
Carbohydrate g 198.5 £ 19.0 236.1 = 19.5 -16 0.49 <0.01
Sodium mg 3772 £ 856 3715 = 657 2 0.50 <0.01
Salt equivalents g 9.6 =22 94 = 1.7 2 0.50 <0.01
Potassium mg 2023 £ 432 2827 = 819 -28 0.62 <0.01
Calcium mg 534 £ 172 617 = 222 -13 0.73 <0.01
Magnesium mg 215 =+ 36 279 + 68 -23 0.57 <0.01
Phosphorus mg 942 £ 148 1092 + 207 -14 0.66 <0.01
Iron mg 64 =09 8.6 = 2.0 -25 0.57 <0.01
Zinc mg 73 +0.7 7.8 £ 0.8 -7 0.50 <0.01
Copper mg 0.92 + 0.13 1.14 = 0.19 -19 0.60 <0.01
Manganese mg 2.04 £ 0.32 4.12 = 3.56 -50 0.10 0.58
Retinol activity equivalents ne 511 £ 155 824 £ 968 -38 0.58 <0.01
Vitamin D ne 75 £23 8.6 £ 4.1 -13 0.54 <0.01
Vitamin E mg 82 £ 1.2 9.8 = 4.2 -17 0.11 0.53
Vitamin K g 206 =+ 59 276 £ 142 -26 0.51 <0.01
Vitamin B mg 0.77 =+ 0.09 0.90 = 0.17 -15 0.42 0.01
Vitamin B2 mg 1.03 +0.23 1.38 = 0.39 -25 0.71 <0.01
Niacin mg 148 =28 17.1 £ 5.0 -14 0.28 0.10
VitaminBe mg 1.15 £ 0.20 1.26 £ 0.34 -9 0.65 <0.01
VitaminB12 ng 69 £ 2.1 7.1 £33 -3 0.46 0.01
Folate ne 294 £ 71 378 £ 125 -22 0.51 <0.01
Pantothenic acid mg 542 +0.75 6.29 £ 1.28 -14 0.73 <0.01
Vitamin C mg 94 £ 34 113 + 47 -16 0.55 <0.01
SFA g 13.95 £ 2.37 15.40 = 2.55 -9 0.52 <0.01
MUFA g 18.04 =+ 3.24 18.44 = 2.85 2 0.43 0.01
PUFA g 1241 £ 2.11 11.81 = 2.06 5 0.33 0.05
Cholesterol mg 312 £ 67 349 + 86 -1 0.25 0.14
Omega-3 fatty acids g 2.52 =049 2.26 £ 0.55 12 0.49 <0.01
Omega-6 fatty acids g 9.84 £ 1.94 9.51 £ 1.78 3 0.30 0.08
Soluble dietary fibers g 26 0.6 3.6 £ 1.5 -28 0.53 <0.01
Insoluble dietary fibers g 80 £ 1.7 12.0 = 4.8 -34 0.50 <0.01
Total dietary fibers g 11.0 =24 16.5 = 6.4 -33 0.55 <0.01
Alcohol g 29 =52 22 £53 32 0.47 <0.01
Food Group

Cereals g 217.1 £ 457 338.7 = 77.6 -36 0.68 <0.01
Potatoes and Starches g 242 =+ 163 42.9 £ 26.6 -44 0.38 0.02
Sugars and Sweeteners g 9.0 4.1 84 = 5.1 7 0.16 0.36
Pulses g 495 £ 344 65.5 = 53.1 -24 0.41 0.01
Nuts and Seeds g 43 £+ 37 2.8 =34 54 0.56 <0.01
Green Vegetables g 66.7 *+ 32.6 133.0 = 151.0 -50 0.42 0.01
White Vegetables g 1924 £ 733 177.4 £ 58.8 8 0.59 <0.01
Vegetables g 259.0 += 97.3 313.3 £ 200.9 -17 0.61 <0.01
Fruits g 98.1 £ 76.0 119.8 = 80.7 -18 0.70 <0.01
Mushrooms g 114 £ 163 20.1 = 23.1 -43 0.38 0.02
Algae g 92 54 17.0 £ 18.4 -46 0.17 0.32
Fishes and Shellfishes g 78.1 £ 249 75.6 = 33.5 3 0.45 0.01
Meats g 559 £ 203 54.3 = 22.1 3 0.48 <0.01
Eggs g 323 + 149 42,7 = 18.8 -24 0.37 0.03
Milks g 163.5 £ 109.4 178.8 = 111.1 -9 0.60 <0.01
Fats and Oils g 17.1 =73 144 £ 7.1 19 0.62 <0.01
Confectioneries g 314 =+ 22.8 28.4 + 26.5 10 0.62 <0.01
Beverages g 92.0 £ 213.7 561.7 = 401.2 -84 -0.58 <0.01

% : (FFQ-DR)/DR (%)
The energy-adjusted correlation between dietary methods use the residuals from regressing each nutrient on the total calories
SFA saturated fatty acids; MUFA,monounsaturated fatty acids; PUFA,polyunsaturated fatty acids
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Table 3. Nutrient and food group intakes assessed with 1st G-FFQ and 2nd G-FFQ and their correlations. (male,n=40)

Ist G-FFQ 2nd G-FFQ Non-Adjusted Energy-Adjusted
Mean + SD Mean £ SDr r p value r p value

Energy keal 1958 =+ 309 1949 £ 330 0.56 <0.01

Nutrient
Protein g 73.2 £ 10.7 73.0 = 13.5 0.63 <0.01 0.35 0.03
Lipid g 55.7 £ 14.6 559 = 13.8 0.69 <0.01 0.65 <0.01
Carbohydrate g 233.1 £ 482 236.1 £ 52.1 0.68 <0.01 0.72 <0.01
Sodium mg 4050 =+ 871 4004 £ 1004 0.67 <0.01 0.55 <0.01
Salt equivalents g 102 =22 10.1 = 2.5 0.67 <0.01 0.55 <0.01
Potassium mg 2165 =+ 429 2182 + 511 0.77 <0.01 0.72 <0.01
Calcium mg 483 =+ 158 497 + 155 0.50 <0.01 0.57 <0.01
Magnesium mg 249 £ 46 248 = 50 0.58 <0.01 0.60 <0.01
Phosphorus mg 1057 £ 161 1059 £ 208 0.65 <0.01 0.64 <0.01
Iron mg 73 =14 72 £ 13 0.64 <0.01 0.63 <0.01
Zinc mg 86 = 1.6 84 £ 1.5 0.68 <0.01 0.59 <0.01
Copper mg 1.07 = 0.22 1.05 £ 0.19 0.62 <0.01 0.59 <0.01
Manganese mg 2.55 + 0.54 246 £ 0.55 0.48 <0.01 0.54 <0.01
Retinol activity equivalents /L g 527 £ 202 564 £ 241 0.54 <0.01 0.52 <0.01
Vitamin D neg 103 + 438 10.3 = 4.7 0.55 <0.01 0.59 <0.01
Vitamin E mg 84 = 1.8 83 £ 1.7 0.73 <0.01 0.65 <0.01
Vitamin K ne 207 =+ 61 209 = 59 0.76 <0.01 0.77 <0.01
Vitamin B1 mg 0.88 £ 0.15 0.87 = 0.17 0.74 <0.01 0.56 <0.01
Vitamin B2 mg .11 += 0.22 1.12 = 0.31 0.58 <0.01 0.50 <0.01
Niacin mg 206 = 5.6 202 £ 6.3 0.52 <0.01 0.51 <0.01
Vitamin B6 mg 1.50 + 0.28 1.49 £ 0.36 0.66 <0.01 0.58 <0.01
Vitamin B12 g 9.1 £ 36 9.2 £ 3.8 0.66 <0.01 0.64 <0.01
folate ug 301 £ 78 312 £ 85 0.70 <0.01 0.72 <0.01
Pantothenic acid mg 6.13 £ 1.02 6.11 = 1.19 0.67 <0.01 0.49 <0.01
Vitamin C mg 92 £ 39 95 £ 40 0.62 <0.01 0.59 <0.01
SFA g 1436 =+ 4.51 14.68 £ 4.45 0.78 <0.01 0.69 <0.01
MUFA g 1991 =£ 6.13 19.85 = 5.63 0.69 <0.01 0.64 <0.01
PUFA g 13.81 =£ 3.65 1345 £ 3.17 0.53 <0.01 0.59 <0.01
Cholesterol mg 365 £ 93 347 £ 113 0.50 <0.01 0.47 <0.01
n-3 fatty acids g 3.11 +=0.95 3.16 £ 0.98 0.74 <0.01 0.72 <0.01
n-6 fatty acids g 10.64 £ 3.33 10.23 = 2.81 0.53 <0.01 0.60 <0.01
Soluble dietary fibers g 23 0.8 2.5 £ 0.8 0.72 <0.01 0.71 <0.01
Insoluble dietary fibers g 74 =23 7.8 £22 0.69 <0.01 0.67 <0.01
Total dietary fibers g 103 £ 32 10.7 = 3.0 0.72 <0.01 0.71 <0.01
Alcohol g 28.6 *+ 285 25.7 £ 249 0.72 <0.01 0.76 <0.01

Food Group
Cereals g 258.2 £ 845 269.6 = 72.1 0.48 <0.01 0.53 <0.01
Potatoes and Starches g 306 = 154 28.6 £ 17.0 0.60 <0.01 0.61 <0.01
Sugars and Sweeteners g 11.1 £ 6.1 105 = 4.6 0.39 0.01 0.28 0.07
Pulses g 61.9 £ 355 58.0 = 31.3 0.42 0.01 0.39 0.01
Nuts and Seeds g 44 £ 6.7 36 £55 0.52 <0.01 0.45 <0.01
Green Vegetables g 59.6 £ 347 66.4 + 34.2 0.58 <0.01 0.61 <0.01
White Vegetables g 182.5 £ 94.7 179.4 = 80.6 0.74 <0.01 0.73 <0.01
Vegetables g 242.1 £ 118.8 245.8 = 106.9 0.72 <0.01 0.75 <0.01
Fruits g 86.5 £ 91.8 89.5 £ 99.9 0.60 <0.01 0.61 <0.01
Mushrooms g 73 £ 6.0 85 175 0.62 <0.01 0.60 <0.01
Algae g 10.3 + 21.6 75 £59 0.32 0.04 0.30 0.06
Fishes and Shellfishes g 106.2 £ 48.7 106.1 = 439 0.69 <0.01 0.67 <0.01
Meats g 794 =+ 51.1 77.3 £ 48.1 0.73 <0.01 0.59 <0.01
Eggs g 39.7 +19.8 332 £ 215 0.29 0.07 0.24 0.14
Milks g 1059 £ 103.7 113.4 = 849 0.59 <0.01 0.55 <0.01
Fats and Oils g 17.1 = 8.5 16.7 = 8.3 0.73 <0.01 0.77 <0.01
Confectioneries g 150 + 247 222 £ 435 0.52 <0.01 0.38 0.01
Beverages g 443.3 = 389.0 436.5 £ 430.2 0.64 <0.01 0.63 <0.01

SFA, saturated fatty acids; MUFA,monounsaturated fatty acids; PUFA,polyunsaturated fatty acids
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Table4 Nutrient and food group intakes assessed with 1st G-FFQ and 2nd G-FFQ and their correlations.

(female,n=27)

o
I~

Ist G-FFQ 2nd G-FFQ Non-Adjusted Energy-Adjusted
Mean * SD Mean + SD r p value r p value
Energy keal 1595 =+ 284 1558 £ 228 0.30 0.13
Nutrient
Protein g 655 £ 119 63.0 = 11.7 0.42 0.03 0.54 <0.01
Lipid g 504 £ 134 47.6 £ 11.5 0.50 0.01 0.48 0.01
Carbohydrate g 209.8 £ 39.8 210.0 = 35.6 0.31 0.12 0.51 0.01
Sodium mg 3792 =+ 987 3736 + 871 0.63 <0.01 0.63 <0.01
Salt equivalents g 9.6 =25 9.5 22 0.64 <0.01 0.63 <0.01
Potassium mg 2337 £ 590 2322 + 530 0.62 <0.01 0.63 <0.01
Calcium mg 631 =+ 249 601 £ 224 0.69 <0.01 0.78 <0.01
Magnesium mg 252 £ 65 249 + 58 0.54 <0.01 0.66 <0.01
Phosphorus mg 1009 £ 231 975 £ 200 0.45 0.02 0.76 <0.01
Iron mg 73 = 1.7 7.1 £ 1.6 0.59 <0.01 0.79 <0.01
Zinc mg 75 £ 14 73 £ 13 0.30 0.13 0.59 <0.01
Copper mg 1.05 + 0.25 1.03 £ 0.22 0.56 <0.01 0.65 <0.01
Manganese mg 2.33 £ 0.60 2.33 £ 0.54 0.62 <0.01 0.67 <0.01
Retinol activity equivalents [t g 657 £ 241 583 £ 180 0.74 <0.01 0.78 <0.01
Vitamin D g 8.1 £ 28 7.8 £ 3.0 0.74 <0.01 0.71 <0.01
Vitamin E mg 83 £ 2.1 80 £ 1.6 0.37 0.05 0.48 0.01
Vitamin K neg 235 £ 86 235 = 77 0.81 <0.01 0.79 <0.01
Vitamin B1 mg 0.82 £ 0.16 0.81 = 0.16 0.55 <0.01 0.62 <0.01
Vitamin B2 mg 1.12 += 0.28 1.05 £ 0.25 0.57 <0.01 0.85 <0.01
Niacin mg 150 =29 149 £ 4.1 0.54 <0.01 0.49 0.01
Vitamin B6 mg 1.28 =+ 0.27 1.29 £ 0.29 0.66 <0.01 0.61 <0.01
Vitamin B12 ug 78 £ 25 69 £ 22 0.67 <0.01 0.67 <0.01
folate ug 341 £ 102 336 = 84 0.75 <0.01 0.76 <0.01
Pantothenic acid mg 5.68 £ 1.12 548 = 0.97 0.52 0.01 0.80 <0.01
Vitamin C mg 119 £ 48 119 £ 40 0.61 <0.01 0.62 <0.01
SFA g 13.64 £ 443 12.84 £ 3.78 0.65 <0.01 0.54 <0.01
MUFA g 17.03 £ 5.03 15.95 = 4.24 0.48 0.01 0.46 0.02
PUFA g 12.51 £ 345 11.95 £ 3.20 0.34 0.08 0.32 0.10
Cholesterol mg 291 £ 114 257 = 80 0.59 <0.01 0.60 <0.01
n-3 fatty acids g 274 £ 0.71 2.59 £ 0.77 0.43 0.02 0.46 0.02
n-6 fatty acids g 9.72 £ 3.04 9.30 = 2.74 0.39 0.05 0.39 0.05
Soluble dietary fibers g 3.1 =09 3.1 £0.8 0.63 <0.01 0.62 <0.01
Insoluble dietary fibers g 93 +27 9.3 £ 26 0.71 <0.01 0.73 <0.01
Total dietary fibers g 129 = 38 128 = 34 0.71 <0.01 0.72 <0.01
Alcohol g 50 =122 45 £ 129 0.80 <0.01 0.75 <0.01
Food Group
Cereals g 2023 £ 60.8 206.1 = 57.9 0.33 0.09 0.31 0.12
Potatoes and Starches g 347 + 220 34.0 = 20.8 0.46 0.02 0.32 0.10
Sugars and Sweeteners g 104 £ 5.0 108 = 5.9 0.54 <0.01 0.52 0.01
Pulses g 754 £ 453 78.7 £ 52.0 0.63 <0.01 0.62 <0.01
Nuts and Seeds g 7.1 =70 58 £ 7.1 0.52 0.01 0.52 0.01
Green Vegetables g 87.6 £ 448 85.9 = 40.8 0.81 <0.01 0.67 <0.01
White Vegetables g 209.4 =+ 115.0 231.5 £ 114.0 0.56 <0.01 0.47 0.01
Vegetables g 297.0 *£ 146.5 3174 = 1374 0.64 <0.01 0.55 <0.01
Fruits g 154.0 £ 105.8 150.2 = 103.1 0.52 0.01 0.39 0.05
Mushrooms g 11.6 £ 83 125 £ 9.2 0.58 <0.01 0.50 0.01
Algae g 10.7 £ 6.3 9.6 £55 0.60 <0.01 0.58 <0.01
Fishes and Shellfishes g 852 + 299 79.1 &£ 31.2 0.68 <0.01 0.69 <0.01
Meats g 464 £ 27.1 454 + 31.6 0.77 <0.01 0.75 <0.01
Eggs g 27.0 £ 18.0 22.7 = 14.7 0.40 0.04 0.38 0.05
Milks g 1702 £ 126.2 154.0 £ 110.8 0.78 <0.01 0.74 <0.01
Fats and Oils g 124 + 84 11.3 £ 6.0 0.37 0.06 0.36 0.06
Confectioneries g 359 + 434 34.0 = 37.8 0.25 0.20 0.39 0.04
Beverages g 129.0 = 192.8 137.4 = 336.2 0.54 <0.01 0.45 0.02

SFA saturated fatty acids; MUFA,monounsaturated fatty acids; PUFA, polyunsaturated fatty acids
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