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ABSTRACT

This study was conducted to validate the semi-quantitative food frequency questionnaire that was developed to assess
the intakes of fatty acids, as well as energy, carbohydrates, fat, protein, minerals and vitamins in Korean adults. The va-
lidity of the semi-quantitative food frequency questionnaire was tested on 78 subjects (31 men, 47 women) aged 34 to 66
years. The semi-quantitative food frequency questionnaire included 93 food items and was validated on two 3-day dietary
records. The mean intakes and the Spearman Correlation Coefficients between the semi-quantitative food frequency que-
stionnaire and the two 3-day dietary records were analyzed for each nutrient and food group level. The mean nutrient
intakes obtained from the semi-quantitative food frequency questionnaire were estimated to be greater than those of the
two 3-day dietary records. The Spearman Correlation Coefficients between the energy-adjusted nutrient intakes from the
semi-quantitative food frequency questionnaire and the two 3-day dietary records ranged from 0.24 for polyunsaturated
fatty acids to 0.55 for fat in men and from 0.29 for polyunsaturated fatty acids to 0.55 for saturated fatty acids in women,
respectively. The Spearman Correlation Coefficients for food intake ranged from 0.11 for teas and beverages to 0.58 for
grains and their products in men, —0.04 for potatoes and starches to 0.73 for milk and dairy products in women. Foods
consumed regularly had lower infra-person variation and tended to have higher observed correlation coefficients. These
results indicate that the semi-quantitative food frequency questionnaire is a useful tool for estimating nutrient intakes,
particularly of total fat and saturated fatty acid intakes. (Korean J Community Nutrition 7(4) : 484 ~494, 2002)
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Table 1. General characteristics of subjects

Male Female
Age (yn) 484 + 83" 468 + 8.1
Height (cm) 167.2 = 4.8 157.7 £ 5.0
Weight (k@) 649 7.7 575+ 7.2
Body mass index (kg /m?) 232 +£23 23.1 £ 27
Education level
< Middle school 1(29)? 4(85
= High school 30 (96.8) 43 (91.5)
Occupation
Gold collar, white collar 19 (61.3) 6 (13.6)
Sales, services 10 (32.3) 2(45)
Blue coliar 1(32) 0( 003
Full-time housewife 1(32 36 (81.8)
Income (won)
500,000 ~ 2,000,000 16 (61.6) 25 (56.8)
2,000,000 — 3,000,000 9 (29.0) 12 (27.3)
> 3,000,000 6 (19.4) 7 (159

1) mean = SD 2) number (%)
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Table 2. Mean and standard deviation of selected nutrient intakes measured by a semi-quantitative food frequency questionnaire

and mean dietary records

Male Female
Mean DRs"” FFQ” p-value” Mean DRs FFQ p-value
Energy (kcal) 1915.8 + 245.6" 2181.2 = 350.8 0.000 1716.7 = 2615 21272 = 383.7 0.000
Carbohydrate (@ 201.1 = 425 3243 £ 482 0.002 2628 = 375 3134+ 5837 0.000
Protein (o)) 774t 11.6 846+ 179 0.038 65.6 & 137 83.0x 203 0.000
Fat (@) 442 = 12.6 552+ 1566 0.000 415+ 124 5565+ 17.4 0.000
PUFA® (@ 100 29 120t 38 0.012 92+ 29 133 4.1 0.000
MUFA® (@ 154+ 52 194+ 68 0.002 139+ 54 192+ 7.1 0.000
SFA” (@ 129+ 44 162+ 58 0.003 121+ 41 168 = 6.0 0.000
Cholesterol (mg) 2669 = 76.8 2769 = 875 0.607 2622 = 113.9 319.8 = 139.8 0.004
% of energy
Carbohydrate (%) 610 50 598+ 48 0.214 616+ 54 593 6.3 0.023
Protein (%) 162+ 21 154+ 1.6 0.047 152+ 1.7 1556+ 21 0.347
Fat (%) 206+ 43 225+ 39 0.013 215+ 42 231+ 48 0.019
PUFA (%) 47 1.2 49+ 1.2 0.472 48 £ 1.1 56+ 12 0.000
MUFA (%) 72t 22 79+ 20 0.140 72+ 23 80+ 23 0.034
SFA (%) 54+ 19 66+ 1.7 0.188 52+ 1.8 70+ 20 0.012

1) mean of two diefary records, 2) semi-quantitative food frequency questionnaire, 3) obtained from paired t-test
4) Mean =+ SD, 5) polyunsaturated fatty acid, 6) monounsaturated fatty acid, 7) saturated fatty acid
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Table 3. Spearman correlation coefficient between nutrient in-
fakes measured by a semi-quantitative food frequency ques-
fionnaire and mean dietary records

Male Fernale
Adjusted Adjusted
Crude ———m@m@8 ™ e———————
Density Residual Density Residual
Energy 0.29 - - 0.54" - -
Fat 023 048" 055" 055 041" 034"
PUFA" 016 021 024 032" 031" 029"
MUFA? 030 032 041" 042" 034" 035
SFAY 035 041" 043" 054" 054" 055
Cholesterol 0.15 016 0.16 048" 048" 036

= significantly different at p<0.05

1) PUFA: polyunsaturated fatty acid
2) MUFA: monounsaturated fatty acid
3) SFA: saturated fatty acid
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Table 4. Mean and standard deviation of food intfakes measured by a semi-quantitative food frequency questionnaire and mean
dietary records

Male Female
Mean DRs"” FFQ? p-value® Mean DRs FFQ p-value
Grain & their products 559.3 £ 110.1° 705.4 + 156.5 0.000 4276+ 965 604.6 + 162.5 0.000
Cooked rice 478.8 £ 121.7 650.4 + 157.6 0.000 3505+ 1011 528.1 = 173.6 0.000
Ramyon 78+ 122 98+ 152 0.523 69+ 110 870+ 128 0.951
Noodles 372+ 288 284+ 256 0.181 264+ 256 226+ 20.7 0.357
Breads 150+ 240 104+ 220 0.245 186 = 18.1 33.3 £ 379 0.001
Rice cakes 162+ 233 21+ 37 0.003 212+ 203 58+ 78 0.000
Snacks, Biscuits 31+ 71 35+ 7.1 0.805 32+ 531 54+ 90 0.109
Chocolates, candies 11+ 34 09+ 21 0.808 09+ 22 22+ 3.1 0.011
Legumes & their products 395+ 276 649 + 612 0.023 4.7+ 319 68.5 + 60.6 0.001
Legumes, soybean curd 374+ 275 50.0 = 439 0.067 308 214 514+ 458 0.002
Soybean milk 1.1+ 60 140+ 49.8 0.165 125+ 314 16.1 £ 50.1 0.445
Nuts 1.1+ 27 10+ 21 0.849 14+ 29 10+ 26 0.365
Potatoes & starches 3141 337 302+ 184 0.880 435 + 53.2 550+ 414 0.196
Vegetables 365.5 + 1107 458.4 + 190.8 0.004 3048+ 87.8 451.0 + 219.0 0.000
Green vegetables 1238 = 520 1412+ 69.4 0.16% 99.7 £ 44.6 139.2 = 74.2 0.002
White vegetables 112.7 = 50.7 1217+ 720 0.570 872+ 335 109.2 £ 64.7 0.036
Kimchi 1290 = 66.4 195.4 +140.4 0.005 117.9 £ 499 202.6 = 1280 0.000
Fruits 295.0 + 227.7 266.9 + 1428 0.469 339.1 + 1471 323.4 + 206.3 0.620
Fresh fruits 208.7 = 223.3 2064 +127.0 0.091 321.2 £ 1433 279.4 +192.6 0.162
Fruit juice 263 = 533 615t 71.8 0.040 179+ 292 439 = 763 0.008
Seaweeds 32+ 44 34t 28 0.754 42+ 44 28+ 19 0.054
Teas & beverages 13.7+ 282 156 = 18.1 0.748 139+ 230 163+ 346 0.688
Coffee 25+ 20 32+ 40 0.193 26 £ 51 1.7 1.9 0.231
Green teq, black tea 08+ 1.0 1.7+ 20 0.002 03 07 05+ 1. 0.044
Other teas 05+ 1.0 1.0 25 0.232 03+ 06 02+ 04 0.077
Carbonated beverages 100+ 283 96* 177 0.954 10.7 £ 221 139+ 346 0.582
Meats, pouliry & their products 88.4 = 45.2 109.6 £ 513 0.046 75.0 + 38.8 92.1 + 520 0.037
Beef 534+ 376 546 = 313 0.880 393+ 242 513+ 308 0.007
Pork 202+ 195 386+ 282 0.004 185+ 210 262+ 220 0.078
Processed meats 18+ 29 02+ Q06 0.008 12+ 29 09+ 27 0.533
Chicken 131 = 241 162+ 180 0.525 159+ 249 148 £ 165 0.782
Eggs 172+ 123 20.1 = 10.2 0.203 235+ 153 309+ 199 0.006
Fishes & their products 878+ 454 63.1 = 264 0.005 592+ 36.9 58.6 + 41.6 0.935
White fishes 390+ 348 194+% 96 0.006 263+ 234 219 £ 192 0.175
Blue fishes 184+ 212 206+ 16.8 0.208 127 £ 143 181+ 173 0.040
Processed fishes 73+t 124 56+ 41 0.440 51+ 86 80+ 92 0.105
Shell fishes 95= 119 51 31 0.060 78+ 7.8 38+ 38 0.003
Squids 111+ 103 60 54 0.019 58+ 89 36+ 37 0121
Juggals, Fish eggs 24+ 57 26% 35 0.910 14+ 3.0 32+ 83 0.169
Milk & dairy products 85.3 + 103.8 95.4 % 104.3 0.626 1277 + 942 176.8 + 129.6 0.000
Milk 54.7 = 89.7 782 £ 105.8 0.180 948 + 923 1406 £121.2 0.002
Dairy products 306 = 50.1 172 237 0.146 328+ 384 362+ 395 0.594
Qils & Fats 113+ 52 95+ 42 0.056 110+ 48 123+ 46 0.060
Vegetable oils & fats 102 46 87 19 0.096 103+ 47 1.6+ 45 0.065
Animal oifs & fats 11+ 19 08+ 13 0.470 0.7+ 1.1 07+ 1.1 0.926

1) mean of two dietary records, 2) semi-quantitative food frequency questionnaire

3) obtained from paired t-test, 4) mean + SD (g)
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Table 5. Spearman correlation coefficient between food intakes
measured by a semi-quantitative food frequency questionnaire
and mean die-tary records

Male Female
Crude Adjusted Crude, Adjusted
Grain & their products 058" 058" 053" 045
Cooked rice 0.70° 049" 055" 055
Ramyon 0.18 0.19 0.19 0.16
Noodles 042" 039" 022 0.32"
Breads 024 021 042" 062
Rice cakes -022 -024 0.24 0.25"
Snacks, Biscuits 0.15 0.15 038" 038"

Chocolates, candies 0.16 0.17 0.21 0.22
Legumes & their products  0.14  0.15 045" 040
Legumes, soybean curd 024 0.33 0.22 0.18

Soybean milk -008 -0.08 066" 066"
Nuts -009 -0.08 042" 041"
Potatoes & starches -0.13 -0.06 -0.04 -0.02
Vegetables 047" 056" 034 0.31"
Green vegetables 0.26 044" 002 0.06
White vegetables 000 -0.08 0.14 0.07
Kimchi 044" 039" 030" 031"
Fruits 0.47° 050" 030" 0.30°
Fresh fruits 0617 052" 033 040
Fruit juice 0.23 0.25 048" - 049"
Seaweeds 0.23 0.23 0.12 0.07
Teas & beverages o.n 019 036 041"
Coffee 075" 082" 073 074
Green teq, black tea 071" 074" 033 034"
Ofther teas 0.40° 040" 005 0.07

Carbonated beverages —0.11  —-0.12 0.18 0.18

Meats, poultry & 024 0306 024 027

their products
Beef 0.32 0.32 0.40" 0.43"
Pork 0.01 0.03 0.30 0.36"
Processed meats 0.12 0.11 0.05 0.04
Chicken 0.24 0.23 0.09 0.09
Eggs 053" 057" 046" 050"
Fishes & their products 0.23 0.26 0.43" 0.38"
White fishes 0.02 0.02 0.35" 0.32"
Blue fishes ’ 0.17 0.04 0.26 0.28
Processed fishes 014 ol 032" 029"
Shell fishes -022 -0.19 0.02 0.05
Squids 0.15 0.18 0.16 0.12
Juggals, Fish eggs 0.34 0.32 0.27 0.25
Milk & dairy products 035 031 073" 067"
Milk 0.60" 0.60" 0.67" 0.65"
Dairy products 0.30 0.26 047" 054"
Oils & Fats 0.31 0.42° 054" 042"
Vegetable oils & fats 0.24 036" 049" 041"
Animal oils & fats 0.03 0.03 017 0.15

*: significantly different at p<0.05

& nlusly AEAe A8 g8dEE Frlstn Ao
1985; Willett & 1985; Pietinen 5 1988;
Willett 5 1988; Salvini 5 1989; Randall 5 1990;
Rimm 5 1992; Feskanich & 1993; Martin—Moreno &
1993; Goldbohm %5 1994; Paik & 1995; Jain 5 1996;
Kim % 1996; Mannisto 5 1996; Ocke 5 1997; Kim &
Yang 1998; Hu 5 1999¢; Won 5 2000).

Willett (1998)°ll &Jshd BldE A+ F vlag A%
71292 AFAHRNERARTY SR F A o
omx Ho] AHE Hoh s EHE 7 Uve Ao
B S5 Ao)y| 7 o] sttt Ak vt
ot Wb B AFeME v S 3Y Ao E5E
Z1ER o2 ARSIGIT)E B2 o] AFE oot AE
of w Wojr} 37] Wi 7159 AT wE B
5o & 93E nx]=1), Rosner & Willett (1988)2 A
A Aol AH 54 MMt 14~28Y AEE FAH
o] vigAER| gk vk, ZAMIS7E sojubd Ak A g v
£o] F7kstn dgRte] -8o] Hojx Aol 277} A
d= = glerg B/ 7IHoE FHLHE BASIHA
2~59 AT AR Ao] A&Folgty RISIGIT o]
o Ho)7129 g FA7IME AFHHANEZRAL] 3
717k AR Hojof sh=H o= = /e AFAHFNER
AKX 9] 3l4}71zke] At 1dolehd Ao)7|F w3 A 1
3 E<t R Hojokgt A 1de] AA o] HHE 7}‘:‘
& 5 Qe Aotk # AFelAe 3Y AoV ARE
T Wl A 3sslen, A% "‘n’“—r]t”‘:"*} 2]
F 14 4ol71=8 22 & FAT 13 A8E FAT F
2~2070€ell AA 23} o715 25 E FHsIGIth et
A giek wsF AEAAFNTRZALY 37|l FEE A
ZAF o)A A|AoA thakzte] o] Aol WEls}t Atk
A HHE 243 20)7152 ARt A 1d F4 o]
AFAE AU vgsittn B F gloER olF V|EeE
AREBH= ol EAZE Al71E 4 ok 2eju 7188 AT
A3 (Willett 5 1985; Rimm 5 1992) & £ ] ZAMA|7]
o] o) 2 At o] EAHE £ A72 Aike i
FAENE o7 AztEn, T3 ojn] AEHo] FAH
3Qe Ae] HAHr) YAk, 53] drt 4l Aol A
7ol ZA7} QI 3 A vHR| S Aozt AZE ] of
= AxY ?ﬂ]a}z“i QAR T Hell A AR 2o)7]E
o] B AHFS 71TEE ARSIt

el dPdRlgell ufet B85 oAl Wt @
2R, AFHFHANEZAL] BT ATolA] AAs &
FE Ui EA4F 27HE AR w2} t2X

(Sempos %

fl

ol

g



g A elA AlEE F2g aefste] gk 100~200 o
o] o] A ol (Willett 1998). B8 HESE 3 A
Ste o] Qlof ¥F 57} HolAFF RE 7} Wol
of Bt} B& ARE & F e, gHE #E A5t
394! A% 05~0.7 A= A@AF7 vl ¢ g =
FEOE2 497 falME oF 200~300 o452 ti gk
7} QTR St 2 oA ZiE wpi o AR 4
o715 B U= BF 6Yold, A7 AUl 939
F TAA] o] &9 Al 78 (FAF 319, oz} 47 o
2 AFAARN G tR; o} FF gl gt Agke A
7| ¢elet Alg gt

3 AEFLAHAVNEZALS BYEE 2S5 Y8 7%
o g HAS Ao|7lFolvt IdRtE A SHF
2 3l Ayt elge Aaprt GA HrRE 5 Qe
Ao wel(Sempos F 1985) thE-E<Y A+ (Salvini
% 1989; Rimm % 1992; Feskanich %5 1993; Kim 5
1996; Hu 5 1999c¢) oA HHE: £33 Ao]7| &9 7
Y #E AARIZE W vlE weEt 'REE At
Ak 1B Aol71E 7l AT wE A &
QY WFo] o) & kit AFe] A FHL
FE FAFoR sl Bl Ert Ao 42 871 9
o). ddE Feskanich $(1993)2 2&FA4F FFx 9
EFEE RustdEA Ay HEd Izt HEe] vt
5.25 ol AFE SHRE FH Fo ATt
1.0 o] 57| wFel] o8 e FHAFE AAA
23 AQJAIZ] vt Qi) & AFME FHLFE £HE
A5 duAFrt Ad 82 et JeER SYRE
FAT dHATE AAEHA Fdh

B ATelA 2ol7|Eo2 9 I A dHTL
T2k 749 1915.8 keal, 44.2 g, SRS 1716.7 keal,
415 go 2 vEpgon, d5F A aig AAAH vE2
Z4z} 32k 20.6%, oA 21.5%2 =300 1998d =3
A7} - GERAH1999) ANA & -8 Yt Fo] s15 B

Qek0- 19850 keal (FA}F 2214.1 keal, 934 1768.0 keab),

AL 415 g (FAF 47.2 g, 9*} 36.1 g) AFHAs] ¥F
off theh x| de) HAHHIES o 19% HEQ Aoz B1
ata ok 3 XA HFRE e AFAER EF
e o A1) AHBE 439 g (P A7 19.8%),
71t FAEAME 424 g, SEAGL 346 g1 ZoR
B usiglet. upehA ojef A o] & of & AR A
A AHe 907 IE¥AHA999) oM Bad FoAE
Ad SEAY AFARG w@gkorn], 1At viEA o
4 B Yehda @ F el g Ble2 Azt o ¥

AAA - 2739 - A Q- Ak 229 ol2F - 9BE - 91
bthe 7189 Bust fAeE AdS 2olx Qth(Pak &
1995; Kim % 1996; Kim & Yang 1998; Won & 2000).

3 WIT A o] Ao dF o] Ho]7|Ee] grr
A A=), Willett (1998)& o|2§ xlo)2] iy
& HEZARA ] S53 AFRIES 2o)7)1E9] AW
59 Aolz Ag Rox|uh HITZARK| o $9e QP
F3} Ao)715e BuE YHERS Aok s Fohn
At} webA RIEZARAY AHAEF SHEES 2o
ARl AA FF ol 2H ABE AR Aol vt
FRSHIAID, SEEEo] Wokdd didAte] SgEgol
AR T FALe $Ho g A AFHHo] Slo] 13 AFH
& 71F0R BAR(D), IVE(R), 1402 ()& A9
A= 35k

T3 Block 5-(1986)2 iAol T AFSE )
off Wl AEHFVNEFALS] AFo) Ti2A
Ak A A g vt Qleh 447 FEo 7 UAHR) AolE
A}gt Pietinen 5-(1988) 2] Aol E AFAHFHRNEZAL
o] Aol 71589 % FFol ol2x Ao® Yeht vt
A 1327] 29 AELAHANEZA} HEE 0]83 Jain 5
(1996)2 A EAFHNTZALY] AF o] 7|5 vla] B
A ZREACE £ AFolM ARE v AFAHNE
ZARA I AF T80 93712 &4 AR Ui AFRS
HAe] 739 9% 2181.2 keal, A 55.2 g, dFAH
W3k XA 43 H)EL 22.5%0)910H, ot AL 7t
Z} 2127.2 keal, 55.5 g, 23.1%% 81& U w2t A=
o] ol YA HukH o7 o)7| 2 vlaf A &3
HAok olE At HFNIEE 75T 5o] Yi
£ A% 9 =1 R F5o] s &4
i A% Folithe 718 A9 Aol FARITh

Willett (1998) ¢l 2Jshd ZAMYS] B0t 7]&i,
E2 &, AEHH Tl et zol7t 7= kAR ity
o FF AWASTE % 0.6~0.78 RuBa g} o]
o ARAF7E0.5~0.7 AL BFgAL H|E AFATE
e FEAAlE X $£FEOE NFHAE REXT Q)
TGS do s she deidTelM e A e] #AA
& A= FA) grw Stk E ATl AR wt
A% AEAFRNEZAR ] FiA AF] 53] daASF
Ao R daks BAR F I 0.16~0.55, o=
0.29~0.55 AEE HrIEQIth U E Falo] Rk
2 4% »A% o) AWAsE 0.32~0.522 7%
43(0.43), XA (0.43), YEEIALIAH0.32), GUEE
A H0.39), T3AWAH0.52), SU2EIE(0.32)°1%
o} e el wel AR el ert gEkd 4 ot
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+ Goldbohm %(1994) 8] 9154l we} e Ads o
2 AR, Q%S 5Asl) A% AuAsE Ak

Hog ol A7t Eokeh ol olx} WAl Bl

AFolvt 2, AF2] o Foll &3] Wi 2o|z
AL Al B} e ARE AFsH BTt A4 U
AUth= Goldbohm 5(1994) o] AFs} fALsICE =4t
9] FRel ueps 53] hE XA Al (A
0.24, %A+ 0.29) 7} EAPAH(EAE 0.43, 3=} 0.55) 9
Hlgto] A Yl ols T2 g EEEo e
E3A R viste] zE] A] AVIEE 7180 9 BF
) EEFAEE AFHF S AYE e 2571 2
ol BHrp & JEE F7] wiolel gk =3 4]
9] FHATE Ao)715e] FHFE BAR ¥ @
o, XA B9 o8 BAs daAlrE 3
056, 942 0.51% FAE dld2 2 3 Pietinen 5(1988)
9] 0.74, Rimm 5(1992)¢] 0.37, 9z oz &
Kim & Yang (1998) 9] 0.202] Aze}l vlud of W &
=& op3ith

B A7 v AFHANERALE 58 3% o
12ke] AE AHFE Ao)7|5e njsl] Ho) FAHE
& Btk a2y 9F, 7SR WS 59 43 A
T 23] Hol7|&e] Ayt @A HrlEHGI o]
APERIZE AH S o] AFl met daeA Jeht
2= Zof gdte] Salvini 5(1989) & Worsley 5
(1984) & ETFalZ 02 AH|HE AFole sdate Uyt
oz Fof foldt Aoz A AEFL A AF
£ I BuEtARE A7 FX] g2 Aoe g E
< HE A ke A¥o] 7] wiolgtn dys)
ek v E Agellx] HE A Fe] Ao|7|E MHHF?
o] Bt} WA FHrtE AL Salvini 5(1989) 3 Worsley
5(1984) 0] A% ol R HF, 71355F, 97 A
FHell ABAA HE 293 AFo] A 243 H 9
o] e AoZ AN ‘

ole} o] E3] AF AFA7F g AF e nls] .Uzt
HEo G 1t Hol @] ulFe) 7iqle] Akl 4
FAHAE ks AFEAINERA B3 AFe B
o otk A Aol AZIE vk AAvk(Willett 1998). E§
71&2] A+ (Salvini 5 1989; Feskanich 5 1993; Ma-
nnisto % 1996; Won & Kim 2000) o4& AZMHHE &
sk AFAANEZAN B Es HE 4 0.4~0.6
AET FEa AF F5l visle ti @A Rugw 9}
o} Salvini 5(1989)2 71&WHe) E2HQFE 4% &

2R BT ol o

&BATF7Y Bt 0559014 0.667H] FE itk gon)

I % EFata ZiQIY ®igo] vi$- 23 EAHor
AHEE A edcle ofA3) AFHHo) Pt
T REQY 2 A7 A 9A] Feskanich $(1993)
2 Won & Kim (1996) &) 7oA ¢} vpzix 2 glou}
Y, A", 7 T AFANTI) gu AdF o) QA 4
FE ABATIE 0.6 o) B2 F£FE B 6 AR,
7 7FSR 5 Ev¥es A3 iy wWolst
AES AT RA FrHER o iR AEF
ME 0.2~0.59 BEAE B
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20
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