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Summary

We investigated the relationship between healthy eating literacy and the intake of folic acid using the food fre-
quency questionnaire. The participants were 469 female freshmen or sophomore universities students in the dietitian
course. Three questions based on healthy eating literacy were asked: Question 1) “Are you trying to get information
on health and nutrition?” The 334 students who replied “Yes” had a folic acid intake of 242.9 + 70.8 ng/day, and the
135 students who replied “No” had an intake of 214.4 = 62.3 ug/day. The folic acid intake of those replied “No” was
significantly lower (p <0.05) than that of those who replied “Yes”. Question 2) “Do you check the nutrition label when
buying food or eating out?” The intake of the 94 students who replied “always check” was 253.9 + 64.1 ug/day, that
of the 251 students who replied “sometimes check” was 235.6 = 69.6 ug/day, and that of the 124 students who replied
“do not check” was 219.0 = 70.6 ug/day. The folic acid intake of those who replied “do not check” was significantly
lower (p <0.05) than that of those who replied “always check”. Question 3) “Do you prepare staple foods, main dish-
es, and side dishes when you eat?” The intake of the 205 students who replied “always or often do” was 258.0 + 74.8 ug/
day, that of the 177 students who replied “sometimes do” was 228.1 = 58.8 ug/day, and that of the 87 students who
replied “hardly do” was 193.2 £ 53.9 ug/day. The folic acid intake those who replied “hardly do” was significantly
lower (p <0.05) than that of those who replied “always or often do” or “sometimes do”. This suggests that healthy
eating literacy promotes folic acid intake. We found that the intake of folic acid is influenced by health eating liter-
acy. In order to promote the intake of folic acid to reduce the risk of neural tube defects, opportunities to learn

about folic acid and health eating literacy should be provided.
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Table 1 Number of female college students, age, height, body weight, body mass index,
total energy intake, and folic acid intake (with energy correction)

Mean = SD
Number of female students 469
Age 190 = 0.7
Height (cm) 1584 £ 55
Body weight (kg) 51.8 = 7.1
Body mass index: BMI (kg/m? 206 = 25
Total energy intake (kcal/day) 18324 = 4794
Folic acid intake with energy correction (ug/day) 2347 = 934




Table 2 Relationship between the replies to the questionnaire and folic acid intake related to food

attitudes and health eating literacy

Question and choices Number (%)

Folic acid intake (ug/day)

Mean = SD

Q1. Are you trying to get information on health and nutrition?

1) Yes 334 (71) 2429 + 708

2) No 135 (29) 2144 + 623°
Q2. Do you check the nutrition label when buying food or eating out?

1) Always check 94 (20) 2530 + 64.1°"

2) Sometimes check 251 (4) 2356 * 69.6

3) Do not check 124 (26) 2194 + 706"
Q3. Do you prepare staple foods, main dishes, and side dishes when you eat?

1) Always or often do 205 43) 2580 = 748°

2) Sometimes do 177 (38) 2281 = 588°

3) Hardly do 87 (19) 1932 + 539 °¢

Values with different superscripts in the same category are significantly different (p <0.05) from

each other
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Table 3 Relationship between folic acid intake and measures of healthy eating literacy related to

food intake
Healthy eating literacy scales Number (%) Mean + SD
Folic acid intake (ug/day)
3 43 (10) 2698 + 651"
2 160  (34) 251.7 = 758"°
1 169 (36) 2274 + 625 ¢
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0 ® (20) 2004551
Categories of foods
Carbohydrates (rice, noodles, etc.) (g/day)
3 43 (10) 4353 = 720
2 160 (34) 460.5 + 74.6
1 169 (36) 456.9 = 70.7
0 92 (20) 462.8 + 90.0
Potatoes (g/day)
3 43 (10) 89.6 + 31.1
2 160 (34) 87.0 + 281
1 169 (36) 85.8 = 304
0 92 (20) 81.7 = 242
Green and yellow vegetables (g/day)
3 43 (10) 1366 + 474 °
2 160  (34) 1317 £ 520°
1 169 (36) 1144 + 332 °¢
0 92 (20) 1016 + 323 ¢
Seaweed (g/day)
3 48 (10) 81 +31%
2 160 (34) 81 =30
1 169 (36) 84 £61°
0 92 (20) 68 =20°
Meat (g/day)
3 48 (10) 149.8 + 259
2 160 (34) 1454 + 20.2
1 169 (36) 1476 + 226
0 92 (20) 1448 + 187
Fruit (g/day)
3 43 (10) 1493 £ 67.1°
2 160 (34) 1432 + 614 °
1 169 (36) 1288 + 639 ¢
0 92 (20) 1203 = 574 ¢

Values with different superscripts in the same category are significantly different (» <0.05) from

each other

% Classification of healthy eating literacy scales: from 0 to 3 points

R160 A (81+3.0g/day), 1169 A (84+6.1 g/day),

092 N (68+20g/day) THVY, HELREO %KL
TeFEOBEIGEIE, HEL RE1 R, 2B L3 RHER
L7z EOBRNEICIRTHE (<005 IZEwz &
IRENTze —F, HELREE1 M OFAE, 288 L 0°3
MERLZZFAEOBREICHTHE (p<005) 2HW
ZEWIRE NI,

6) WA

W TIiE, HEL R B3 548 A (149.8+259 g/day),
2 1160 A (145.4+20.2 g/day), 1169 A (1476
226 g/day), 01792 N (1448+187 g/day) TH Y, HEL
REAR N DENZ X 5 WHOBIURIHE N R 23 k0o
726

7) R

KW C1X, HEL N 3 548 A (149.3+67.1 g/day),
2 1160 A (143.2%61.4 g/day), 1 % 169 A (128.8+
639 g/day), 0192 A (1203+574g/day) TH Y, F
AT O HEL # FAS KIS L 72 R BB IR o |12 F &
(p <005) ZEIRENTZ,

z =

1. NVRUTSY—ELBENERER T —
ANNVAR) T T =8, EFHRICOWTOFERY 77
V=BT HETH Y, BESCERICHETAEREAFL
BREL, WHTANITHAY, &% EEERO P
LY RIS A AT, B, ST A L0



HTEERPHE 2o T3,

EROIE, ANVR)TF I Y —ohnyRLHEr U TR
BEGOFERIER L, MEENZEEGY 77 ¥ —RE
(HEL RJE) | 2% L, ZOEHMEE 24O THR
ARV, B AO HEL #Hiliz 179 2 &3 CT& 5 2 &
RS L2,

2. BENABEE) TSV -—RELEBBET7 4/ —+

BB T > — ME, HA & A AT L -
JERIA (FFQg) ZAHF L CAAENR T 25
WA AT HIWT 62 HH O EMAH - 720 FFQg % H
WTREREAYOBIEEHEEL, AHMET v 7r— M
REBHESE L LT, A GO AL TH2ERITI
B, OWEIE, AR X ORI B Ei e NS
ZEDTEETH %o

HEL REY & LT e S 75160 HEL ZakiH H 12
LCEEHET 7 — NEMO R THIRAFETH - 72
DL, 4fHo HEL Eik¥HHH CTH - 7-o HEL EikIHH 1 &
HEL Bk HE 21k, WEH & 12 [MEHEHHRONEITD
W WCHBRTANAETHH720, WIETHrEHIET >~
r— MR TEER R 2 EMEELLHICLT
WETA] o1 E L7z HEL ik H 3 o [t
WX AN ICBMRT ANAICKH LTIE, BRET v
r— MNER TR O AR LA IR ISR 2R & L E
T BRI EE, HEL EiHH 5 0 [&E#HEZ D &
L7 E o0t E 478 Tk, BHET v
r— MNEM TEE, B3 RXEEZLEFELTCVET
A xS &7, HEL BakHH 4 [ A #H L
MNAZABZEDNTESL] 12OV TIE, EHET V— b
CHMS S EMBEIN TR oz, e L7728
R EIIAUETH - 720

AWFgETiX, HEL RE® 4 o HEL BRI H 2o L
72 3MOEBET v — NEME Y, A R

2 EOERP 1) 2 15, TOMOERPZ 0E L,

0D 3MD4EEY HELREE LTl z2iTo 72 &
A, ERSY HBI% L7 HEL R ¥ o HEL &Ei#%EE 2
Tz LT ngs, RN 2L 77 2 —8ED
IZ2oWT, HEL ik E I T2 EHE T v 7r— MY
% Hvy, HEL RE & S#ERENEORKRICOWTHAEEL
792N TE,

4. BENERERY 77 —RELBRHIERE

1) FFEERICOWVWT

PRk 29 4F [ A - A AT 1281 B BRI
B 13 15-19 % (142 A\ ) 4245 g/day, 20-29 7% (199 A )
3744 g/day AT, AR E LA TFEIE
(&, PR 20 4R [E RERE - SeagiAEUET L B oM % R
L7zo AFIEE SWBICE 2 HRA L 22HRY <3, a3
i, BYWOBNEISEELGZ I 25 L. K
12 BT d HEL RER I, BEOBEREISHEZ

H2nZ EhRREhiz,

2) WHEEERICDOWT

K 29 4 R - BRI AEY 2B Db HE
R 15-19 % (142 N) Ti& 515 g/day, 20-29 i% (199
N) TlE450g/day THAHDIZH L, AENSE Lok
THAE (469 N) O S FFHEGE L, Tk 29 FEER
fEHE - ARG CHANTHWEZR L. WL H
OEIEZ, BEOBIE & FBRIC HEL KES N0 RS
BTV EAURE SN,

3) JFEBHFERER-OWVT

SRk 29 4F [ A HE - SeAE AT 1B B ki i
FHEREIZ 15-19 8% (142 A) T3 696 g/day, 20-29 %
(199 A) Tid 643 g/day TH D DKL, ARG E L
Te T OFFF AR PIENE L, Bt RLi.
AHIRD & Ak WS RIE 2 A L Y T,
AHSEFRNA TR Lw) 2oL, i@l
ROBPELIMT 5 2 L2 W5 L7

KA E FAEO FFQE™ 2 v, fkd a0 BIE
ERELZBASY X, KPRET AEHRE LKT
KD EE R 507 g/day TdH 5 & 5 L72. FFQg
B LEBSY ot Tk, AFREEE L FFQg &
DIE, 90-110% O #BAICH b, fEAEETIE, FFQg
T3 51.0£344 g/day, EFHLFRETIE, 480262 g/day
ERVEZR L7722 E05, BASY 1L, KFRFAE
BwTiE, EEEICHEDY L, WTFhogaIlBnwTd
FEETFEOBIERIIAL L TWD EEZ H5ND EiimT
FTwa,

4) EEEERICIOVWT

SRk 20 4F R A - AT AT 12T B i
o= 1%, 15-197% (142 A ) T 1381 g/day, 20-29 7%
(199 A) Tix73g/day TH Y, KWFFEIZBIT 5 EEEF
IR, TR 29 4F B AR - SR A EUEY & AR
DOEE R L7z,

5) PFEIEEUC DWW

SRk 29 4F [ R - A AT 1281 5 BRI
W3 15-19 % (142 A) T3 1289 g/day, 20-29 7% (199
N) TIiZ107.7 g/day TH Y, RIFIEIIBT 5 WET-HE
P, WIFho HEL REOHAEIIBWTD, P29
AF [ RO - SRR A S ISR TE WA R L 7
W OBIEE, FEOEAE & ML HEL REM N
PRI W EAVRIE E N,

6) REFERUCONT

P 29 4 [ RAEHE - SRIETH AT (2B 2 R
MUitd 15-19 & (142 A) Tld 744 g/day, 20-29 & (199
A) T2 816 g/day Th %o RWFIZBIT B RWEFH



BRI, PR 20 4F E RAEHE - S Aas” R T
EVEE R L7, T o ik & 2B IR o B
R LMW T, BEREE TR 2w ) s
EROZEDNTELIRMTIE, RIEHOBIEIIWINT S
CERHLNIT L. EEEY 77— L RFEHENED
AR E AR B VT D REFHOBIGR L, fak
RO A L IR EENE) 77 Y —Rhomn &
& D ITHAUE AN T 5 HATRIE S Tz,

6. BEMEREFUT 7V —RELERBRELLVE
YMIERE

HEL REM A < 72 2 106 > THEMI IR A8 L

HEL R & SRR, EOMBIZR L7,

FFQg - BT ¥ 7 — MiAEEZ WV TREE & %
BERUR ORISR %2 WA AR Tk, AFRERIIS TR
b | LIELIFAR TRW] ERELHAEICHNT

BERROBIENKC, FERE L  HURE AR, R,

RIHDOEIA R D RER OB IR L T b 2 &
W ShE Lizs AWFZETIE, HEL RERMRNSEVEE
DOFEAICERL 0 <, wr R e RIEHE L CENL T
WHIEBHLR LRSI

&

3

RN 22 ARG ) 7 T ¥ — & BERRAR IR O B FR & A5
b7\, BEMET ¥ — b 0% TRFER 2 ZAE Y 7

7V —HHIHIET 2 M %2 3MEY, WE 217 o 72RR,

FHRICHRLEAVZAY T I Y —Eikd bbb [EFENZR
BN 77— om kL, &35 OERENE
A E 25 Z AR I N,

Dibar s, Hkeas B SR & O IR 0 720 O RN O
BRI OWT, HEROBMm AL ST, EAEICEE
LAV R 75y —iEilkakm 3572002, /- e
KO ERE O RBEHGRIC X DL & RBOMH, SREZR
EOMIRT I 2 =7 4 BRI LR & REZOME &
EHRBELICLZRBIREHRY S, SO, V=
2y bT =% - ARFMLERBEE R E, Sk
LFRREERTLIEDNLEEND IR EZ AL T S
ZYIZOWTIE, IR 1 > ARi» SR 3 » H £ TOM,
KBENT VA EN-AF L, ERTFTY X
04 mg ZHINT % &, HFEE PSR E O R E 2 KK %
CEDERICHE K500 AR A 7T Y —
RENI DI 112 X 2 EMBEIURED A% 5T, TR Eied
B WIIIHROWREMED D 5 LV, KN T v ADENT:
gL 4, BEMY ) A Y 400 pg/ HEWIRT A2 &
WHEIND,

& B

|

KREFRFZICB W CEFEIUHERA L AHE T ~

b — b DR & U LC O RSB £ O, 7
2= DA I LTIV 22§ R C O R
Be

ZEM

1) PFRESE, FIHEEE (2015) K#EREEBETLH
T—F— A PREFOEKE. €F I 89 59-64.

2) Tettenborn B (2006) Management of epilepsy in
women of childbearing age. CNS Drug 50: 373-384.

3) Czeizel AE, Dudas I (1992) Prevention of the first
occurrence of neural-tube defects by periconcep-
tional vitamin supplementation. N Engl ] Med 327:
1832-1835.

4) Berry RJ, Li Z, Erickson JD, Li S, Moore CA,
Wang H, Mulinare J, Zhao P, Wong LY, Gindler ],
Hong SX, Correa A (1999) Prevention of neu-
ral-tube defects with folic acid in China. N Engl ]
Med 341: 1485-1490.

5) EHEIEA, BEHEN, WX, IAREY, EEE
W, MR (2018) MR PHSHREE ¢ ERRENUC X
AFi. €¥ 392 1-17.

6) JEAGHEIAE (2000) RS PSHRE & O FAE ) A 7KK
D728 OIFIRET] RE 2 AR R OISR 03 B 2R D EHL
B %) e Rt oI oW T RS 72
Y, R b AR 38 45 78 5. https//www.mhlw.gojp/
wwwl/houdou/1212/h1228-1_18.html (2019 48 H
28 H #e ekt it

7) EAGHEE (2001) BEFEREFIROGIEIZOW T,
https://www.mhlw.go.jp/shingi/0111/s1130-1.html
(2019 4F 8 A 28 H #zheftad)

8) Food Fortification Initiative. http://www.ffinet-
work.org/indexhtml (2019 4E 8 A 28 H#&HihEzR)

9) Kondo A, Matsuo T, Morota N, Kondo AS, Okai I,
Fukuda H (2017) Neural tube defects: Risk factors
and preventive measures. Cong Anom 57: 150-156.

10) EAEG7 @4 (2015) HAANOEFEINERE (2015 4
W) ik, B, %R - pp. 215-219, p. 243

11) Matsuo T, Kagohashi Y, Senga Y, Fukuda H, Shi-
nozaki K, Takemori K, Otani H, Kondo A (2017)
Survey on awareness of folic acid recognition and
intake by female students. Congenital Anomalies
57: 166-170.

12) fRHE, LEFEIE (2016) NVAY T 9 ¥ —@EEE
DFLVEF—7— F, KBEEHIE, HE: pp. 24-42
13) WAE, BUHAIEA, SRIH%E, WAEFE (2012) flEE

WMaBEANEY 77— RECEEES X 0%4% - 1
Y =%y MRS L ZME -, AAREEE MRS
20 : 30-40.
14) Bk MHRAET, AT, EEEY (2018)



15)

16)

17)

18)

19)

HERRELBNIRE LT A0 BT ESERIEIIC S
XU F 3%, Trace Nutrients Research 35 : 66-74.
TR (2016) T 27 BV Ver80, HmAL
8y

HA R, BEKT (2016) 27 EIVEREFR Ver8
7 R4 Y Y 7 N EYEIEERAE FFQg Ver50, &
oAk, O

HA =, BRI (1997) RISEFIIBIT AT %
V=R AR E M) P Jr. HARSESE -
sk 50 ¢ 316-320.

WIFHAIL (2015) 4Steps =27 B VHEEE (45 4 B, =
Z4E, HE

GBI R (2013) 2R AT SR A7 TG i
PRI 3 5 3 A 5 . http//www.kindai.acjp/

20)

21)

22)

site-info/privacy-policy.html (2019 4 8 H 28 H # #:
it 8.

JEHE 5784 (2019) Pk 29 4F E R fR A - S22l AT i
B IRV F — L BERREIE  p. 62, £ahBE IR
& pp.76-79, H &K L {kHE :p. 102, BMI: p. 103,
https://www.mhlw.go.jp/content/000451755.pdf
(2019 4 8 F 28 H #zhife il

AR, WM, JESMH, Al (2012) KT
KANZ BT 2 LG B2 ERAE & 22 4E G o ML AR &
Trace Nutrients Research 29 : 32-35.

EEE T, S SERE TS E, BIHERE, MAREL,
A (2001) 2RFEFHEB L OREMBFHIHEIEEE D72
DO E NX— A & L7 EWEPUHE A ZEOVER
BLOME SRR 59 1 221-232.



