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Development and Evaluation of the Semi-quantitative Food Frequency
Questionnaire to Assess Folate Intake in Women of Child-bearing Age
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Abstract

The aim of this study was to develop and evaluate the simple semi-quantitative food frequency questionnaire (FFQ)
for assessing folate intake in women of reproductive age. We developed a 30-item FFQ, and tested the reliability and
validity in 97 women aged between 20 and 39 yrs using the FFQs and 24-h recalls, which were carried out twice,
respectively. Assessing the reliability, the correlation coefficients were 0.53 (Spearman’s) and 0.49 (Pearson’s) for
folate. There was no significant difference of folate intake between FFQ1 and FFQ2. 36.1% subjects were classified
into the same quartile and 83.5% into the same or adjacent quartile divided by folate intake. On determining the
validity, the mean folate intake obtained from the FFQ (FFQI) and 24h-recalls (2-d) were 306.6 = 167.2 ng/d and
326.9 + 103.3 pg/d, respectively. There was no significant difference between folate intakes from the two methods. The
correlation coefficients for folate were 0.24 (Spearman’s) and 0.26 (Pearson’s). 39.2% of the subjects were categorized
into the same quartile and 70.1% were into the same or adjacent quartile. In addition, sensitivity (64.3%) and
specificity (62.3%) were estimated to evaluate the adequacy of folate intake. These results suggest that this FFQ
would be a useful and a valuable instrument to assess the intake of folate among the Korean women of child-bearing

age. (Korean J Community Nutr 17(2):
KEYWORDS : folate + FFQ

156~166, 2012)
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27 713 B3k oA EelAl Y 400 pge] ks
A3kl 9ok (Lincetto 2007). 7= 2371 2] =}
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Fo 7 gt Ao = 196.2 + 62.3 png/Ae AF £+
t}. o] g} o] -2t} 71917] o3 9] Ak AdFEel o
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3l YAl 27197 (Green 2002) & 94l o5& &
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o7 BuEt(Park 5 2004; Kim & Kim 2010). 4
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1r PRS0 g5t AAF 8-S F 7I53SHA kit w
2 tPAFE 9] AP F I ERARA 9F 244)7F AP %
ARR7} 22t 23] R E Qi) o) 9f A AEFARE 1129
S Ao R 20119 6¥€~1149 Alololl A== 38
i, st A 7 AoldF 7150 R gAY AlxAPt

o FoIAIA] ke SEAE AT 97 Azl s At
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AN EZARA] €] A3 20099 % =179
FFAL Ak ol AR thAB] A (42, JELAL o) ¥ 7t
A7] 9] Sk AFH E T 2SRl #ek M3 sl
= B2 AA3Ich(Bae 5 2006; Bae 5 2010a;
Bae 5 2010b). A3 A5 (Hyun & Han 2001; Jin &
Lim 2001; Yon & Hyun 2005) 4] AlAE 34k 5212
Z3} Can—pro 3.0 T2 IWo|A 9] 13] AFEekd) oAt
s g, gate] wol 2k of gl 2371 358 4
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SHATE W A] AE a2 gl o] Ak AdF ol 71o95)h
TR AE0] Ak o] & AFEG A Tt =
A1Zo)2tal 8 Hyun & Han(2001)2] 44 A7=2 &
= 3FATE. ofef] uhel Th1A] o421 gkl o =;e] Tl %
213 (200995 AUAZEAAR) oA S5 9 A A
v 23709 A FAAE T vk AES A9l sk 5714
A (W], 77, #j#307], A3, Ga7)) & A EEksit.
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158 - 7}317] e3Ad 2] adAbd Hu = 2A)7] W7}

7t vheket 1718} 2 A, SAREEAE 7S QIEY
E# o)A A= (Korea Institute for Animal Products
Quality Evaluation 2011) ¢} Can—pro #|A9E 1135}
Atk A= A U8 F oA ZEoRE V)58
o], Fi17], Ago]Ael o] §H= H9] T FEoE o] 8F
T U= }K, S, JAE] Al 7] 215 st =
Aa7]= o, e, FaF el sldshs F-2lE e

Abel, STkl A S ARG R OR AT &

33]°2] 9A|= AABIGITE. 13] AFEF2 liellA] AR
ShaL Sl A AFRIERAR] (Ahn 5 2004) 2k #=<1
FaF7IENA ARG 191 15] BF 2 ARRlo R B &
20 Tl A (Y FALE] 1999)F Hxskglon,
7EHE AR Y A2 R 0.5, T E 2 1.54)

aspl Sgiek. SRAE olaleh) HES
7) Bl B9IE HHRAS AL, 2

o] 710lg §7] 918 el thEAQ Ze) W Ol =, A

ol

=

2k W] GAMAFIRIEZARA = Al AA] el A
3t 521 2089 AhAS o= oH] ZARE AR
T, Bek 29 S AA sl (Table 1).

Table 1. Food items, reference amount and frequency of folate FFQ" used in this study

Food item Reference amount Frequency?
1. Rice 1 Bowl * Aimost never infake
2. Sweet potato 1 (Medium size)
3. Pofato 1/4 (Medium size) * Once per month
4. Pea/kidney bean/soya bean A hanaful * 2 - 3 times per month
5. Rye bread 1 (Medium size)
6. Boef 60g * 1 -2 times per week
7. Pork 60g * 3 — 4 times per week
8. Chicken 60g
9. Egg 1 (Medium size) * 5 - 6 fimes per week
10. Salmon 1 Cut (50 Q) « Once per day
11. Tuna One small can
12. Seaweed 30g * Twice per day
13. Laver 1 (Large size) )
14. Sunflower seed/walnut/peanut A handful * Three fimes per day
15. Broccoli Raw; 50 g (5 pieces)
16. Spinach Raw; 70 g
17. Carrot/carot juice 709/ 1 cup
18. Leftuce 4 Leaves (palm-sized)
19. Sesame leaf 6 Leaves
20. Napa cabbage kimchi 6 Pieces
21. Radish 6 Pieces
22. Asparagus 6 Pieces
23. Cabbage 6 Pieces
24, Grape 100 g (20 beries)
25. Banana 1 (Medium size)

26. Orange/orange juice

27. Oriental melon

28. Tomato/cherry tomato/tomato juice
29. Yoghurt 1
30. Milk

1 (Medium size)/ 1 cup (200 ml)
2 Pieces (medium size)
1/20/ 1 cup (200 ml)

1 Cup (200 mi)

1) FFQ: Food Frequency Questionnaire

2) Subjects chose one among these 9 frequencies at each food item, respectively
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Table 2. Comparison of daily nufrient infake between FFQ1 and
FFQ2"
Nutrient FFQ1 FFQ2 P-value?
Energy (kcal) 752.4 + 316.89 796.0 £ 398.8 NS
Protein (Q) 293+ 11.7 314+ 205 NS
Fat () 162 £ 87 178 £ 18.6 NS
Carbohydrate (g) 1245+ 622 1280 % 625 NS
Dietary fiber () 82+ 51 74+ 3.6 NS
Calcium (mg) 2460 £ 136.6 229.4 £+ 146.7 NS
Phosphorus (mg) 478.0 £ 1922 481.1 + 260.1 NS
Iron (MQ) 56t 24 56t 27 NS
Sodium (mg) 9628 £ 712.0 1,126.8 + 835.0 NS

Potassium (mg) 1,369.3 £ 717.2 1,244.1 £ 652.6 NS

Vitamin A (ug RE) 304.3 £ 201.1 2799 £ 184.7 NS
Thiamine (mgQ) 06+ 03 07+ 04 NS
Riboflavin (Mg) 06+ 03 06+ 04 NS
Vitamin B, (Mg) 08+ 04 08+ 05 NS
Niacin (mg) 53+ 24 54+ 3.1 NS
Vitamin C (Mg) 723 £ 540 59.7 + 384 *
Folate (ug) 306.6 £ 167.2 2903 = 147.0 NS
Vitamin E (MQ) 356+ 20 34t 24 NS

1) FFQ1: first Food Frequency Questionnaire
FFQ2: second Food Frequency Questionnaire

2) NS (Nof Significant), *: p < 0.05

3) Mean = SD

Table 3. Correlation coefficients between nufrients estimated by
FFQ1 and FFQ2"

Nutrient Spearman’s Pearson's
Energy 0.42%** 0.43%**
Protein 0.42%** 0.29%*
Fat 0.46%** 0.20%*
Carbohydrate 0.42%%%* 0.48%%**
Dietary fiber 0.54%** 0.54%**
Calcium 0.61%** 0.54%**
Phosphorus 0.52%*%* 0.46%%**
Iron 0.48%*** 0.46%**
Sodium 0.44%%x* 0.47%**
Potassium 0.48%*** 0.42%**
Vitamin A 0.59%*** 0.47%**
Thiamine 0.37** 0.33**
Riboflavin 0.55%** 0.49%**
Vitamin B, 0.44%%% 0.30%*
Niacin 0.38** 0.32%*
Vitamin C 0.56%** 0.46%**
Folate 0.53%** 0.4Q%**
Vitamin E 0.49%%* 0.27%*

1) FFQ1: first Food Frequency Questionnaire
FFQ2: second Food Frequency Questionnaire
* p < 0.05, **: p<0.01, ** P <0001

o, o] F Spearman FHAF7F 0.5 o] 31 Pt 2
w5, HIERL A, HIER C, 2l2Eeh, A, Ak, 19 &
o Aol A e TH(p < 0.001). d¥AIG2] H9]
= 0.37 (E]oF) ~0.61 (Z) & Hefsk o], o
CRE kel vlsl Blard] 2 dds E?ii‘r(r = 0.53,
p < 0.001). Pearson & &4 4= 0.20 R ~0.51
(2, ) o] dds Balar, ik AR gl

)

© 0.490]31t}.
1, 27k9) JAF 7] o] wheh 4292 217 vhro} @
AL5E AN 2L B9lel S5l UA AEE Ew A

A&ttt (Table 4). 1248} 22k A=A A 2 %
el &3k oA 471 979 T 35 OF 36.1%%
AAG Z2AsE E9lel Hohs o= 81w 83.5%
o] vlES BATh S GAMIFRIEZAA] 1,23F AFo] 9
AR = FA oA GAakell st kappa gk 0.34°]9] Tt}
(Table 5).

| B o E}%E"é Azshoart.
b7l Co} glAbTlo] 0 % 34 A Alole]
& 2017} 9191 (Table 6), VFA] kol i 244
& SRS A A Aol BAL LR o8 25t
= BT < 0.001).

Table 4. Quartile distribution of subjects by cross-classification of
FFQ1 and FFQ2 according fo folate intake

FFQ2 (n)
FFQ1 _ Total (n)
1 (low) 2 3 4 (high)
1 (Low) 12 7 3 24
2 9 8 24
3 3 4 6 1 24
4 (High) 0 5 1 9 25
Total 24 24 24 25 97

FFQ1: first Food Frequency Questionnaire
FFQ2: second Food Frequency Questionnaire

Table 5. Percent of subjects classified into the same and upto
adjacent quartiles of folate intfake

% of subjects

- Weighted
Info the same  Upto adjacent kappa value
quartiles quartiles
FFQ1Y : FFQ2% 36.1 83.5 0.34
FFQ1 : 24-HRs 39.2 70.1 0.21

1) FFQ1: first Food Frequency Questionnaire
2) FFQ2: second Food Frequency Questionnaire



Table 6. Comparison of daily nufrient infake between FFQ1" and
24-h recall methods

SR - #5161

Table 7. Correlation coefficients between nutrients estimated by
FFQ1" and 24-h recall methods

Nutrient FFQ1 24-HRs p-value® Nutrient Spearman's Pearson's
Energy (kcal) 752.4 + 316,87 1,596.4 + 356.4 ok Energy 0.29%* 0.38%**
Protein (Q) 293+ 11.7 592+ 16.6 ok Protein 0.21* 0.21*
Fat (Q) 162+ 87 504 £ 189 % Fat 0.18 0.19
Carbohydrate (g) 1245 + 622 2258 £ 53.7 ek Carbohydrate 0.28%%* 0.29%:
Dietary fiber () 82+ 51 141 £ 40 ok Dietary fioer 0.29%%* 0.33%*
Calcium (mg) 2460 + 1366  427.6 + 1448  *xx Calcium 0.46%*+ 0.5] %%+
Phosphorus (mg) ~ 478.0 £ 1922  847.0 £ 206.8 ok Phosphorus 0.32%% 0.33%*
Iron (MQ) 56+t 24 118t 54 ek ron 0.28%% 0.23*
Sodium (mg) 962.8 + 7120 3,2169 + 9957  #xx Sodium 0.26* 0.20%
Potassium (mg)  1,359.3 £ 717.2 1,962.8 + 544.1  **+ Potassium 0.4+ 0.28%*
Viamin A (ugRE)  304.3 + 201.1  601.7 + 284.1  *** Vitarnin A 0.03 015
Thiamine (mg) 06+ 03 1.3+ 1.6 Rk Thiamine 0.08 0.03
Riboflavin (Mg) 06+ 03 13+ 1.1 e Riboflavin 0,07+ 0,33+
Vitamin B, (mg) 08+ 04 12+ 04 ok Vitamin By 0.04% 0.20%
Niacin (mg) 53t 24 126 £ 4.2 HEE Niacin 0.18 0.19
Vitamin C (mg) 723 £ 54.0 669 + 33.0 NS Vitamin C 0.24% 0.30%*
Folate (uQ) 306.6 £ 167.2 326.9 £ 103.3 NS Folate 0.24% 0.26*
Vitamin E (Mg) 35+ 20 141+ 66 Vitarin E 0.07++ 014

1) FFQ1: first Food Frequency Questionnaire
2) Mean = SD
3) NS: Noft Significant, ***: P < 0.001

(o}

HAPAFRIEZARA] 9} 24417 S 0 2 g5t 27}
ook AF kol thsll Spearman, Pearson A4S
Alsto] Table 7l ARSI 247 18719 Y4 &
7NE] eFael A felst Aol LA, AT
271 0.03 (BIEP A)~0.46 (Z5) 2 o] T Ak A
Al5=7F 0.24°]30t}. Pearson 733841572 1 9+= 0.03 (E]
olul)~0.51 (ZH)E 137H4 Jokrol 2ot AaAd
o] 991, QAL 0.269] Jerd-S Wt

22 el Hobe dA AEE 2] 98 A=
A9} 24117F B o & S A AF
43917 hro] WARERE ARSI o] F 3
&= A 71 97 5 38O E 39.2%01% a1, A
U A3 B0 &=t =71 68 o E 70.1%2)

H]&-S B3ITH(Table 5, 8). 4%-$ —'ﬂr%*élzoﬂ whe} 244]
1F 3R e) AielA] 7P shE Rl E R
*Vﬁmz%‘ﬂ]‘:z/\VH Aol A= 7 vk l“fﬂi ﬁrf‘é 5"
2 50%% SHB A EBhel 24 B
62. 5%01‘”‘:} 24’\ 13F 3R 2] Aol 7H i% “EFHE
R ARRE Sl AN ERARK] Aol 7 =

o7 H7E 289] 40.0%, TEEFVA 238E 2F
FEE 60.0%°1300H(Table 9). 24417t 31343} <
FRITZARA] 7] YA % Y-S Yt Aake] Weighted
kappa 3= 0.21°]31thH(Table 5).

= mx 1o

r:i oE

0_1.,
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1) FFQ1: first Food Frequency Questionnaire
* p < 0.05, ** p<0.01, ***: P < (0.001

Table 8. Quartile distribution of subjects by cross-classification of
FFQ1" and 24h-recall methods according to folate

infake
24-HRs (n)
FFQ1 - Total (N)
1 (low) 2 3 4 (high)
1 (Low) 12 4 4 4 24
2 3 8 7 24
3 5 6 8 5 24
4 (High) 4 6 5 10 25
Total 24 24 24 25 97

1) FFQ1: first Food Frequency Questionnaire

Table 9. Percent of subjects classified info the lowest/highest and
upto adjacent quartiles of folate intake

24-HRs Lowest quartile Highest quartile
FFQ Lowest Lowest2 Highest Highest2
(%) (%) (%) (%)
50.0 62.5 40.0 60.0
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Table 10. Distribution of subjects by cross-classification of FFQ1
and 24h-recall methods according to folate intake
converted to NAR

24-HRs
FFQI Total ()
NAR>0.65  NAR < 0.65
NAR > 0.65 43( 62.3)" 10( 35.7) 53
NAR < 0.65 26( 37.7) 18 ( 64.3) 44
Total 69 (100.0) 28 (100.0) 97
1) N (%)

NAR: Nutrient Adequacy Ratio
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