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How does parents’ food awareness affect their children’s eating habits?

Kimiko KAZAMI*  Yoko KOBAYASHI*

It is said that the parents’ food awareness and knowledge and eating behavior affect the eating habits of
young children greatly. Therefore, food education is not only important for young children but also the
parents. The authors conducted eating habit surveys with parents of five-year-old children at a
university-affiliated kindergarten for four years from 2016 to 2019. The results showed that children who
enjoyed eating significantly differed from those who did not in that they had fewer likes and dislikes and a
greater appetite. Their parents also considered nutritional balance when preparing the menu. Children of
parents who took nutritional balance into account consumed more vegetables, fruits, meat, fish, eggs, and
soybeans, and were more likely to eat with main and side dishes for breakfast than those who did not.
There was no difference in the food that children had trouble eating, and the most common problems
children had during meals were their table manners and likes and dislikes. To have children live actively
and to develop the right habit of eating as the basis for a healthy and high-quality lifestyle over their
lifetime, it is essential to educate the parents—we, professionals in the food industry, need to support them
in this. (Received October 12, 2020; Accepted Jan 20, 2021)

i 0% LIBNHNTND, ZOXMNEEIINREF OGS
BHEAAE CFRk 17 4585 63 75) VSEALL, & bkt D,

il

HET IS ER MR-, TOM, 5 3 RAEEHEERAT
23R 28 4F 8 HlzAaRSied, £ LT, B 3
2T, 5 4 IREBHEERAZHE O e Sh T
% 9, EAGEO—IC TEO AL E LIEBFD
HetE) 25, BB FEBIFHE LI b OTIEARL .

ERDS, AR DT > TR ZH O, B A
ME BT OIZIL, - ELBRA, EliE ICE D £ T,

B TR EHET 5 Z ENEETH D, L,
FEIZ 20 mAE8 O30 R RooFA U AR, ARSI DA
FRCERR, SRR O T TR L 0 HERENZ N,
Z D, FRE T E LT, RIS D AR ETE
O, EikA e, OE OREEAZET Dl R A
KT DHZENTEDLLIICTRBEEAHEET D 39BN

—F., BEELFELOREFRIT. 8L, A
DY %Sl RICBEDY RO EE L R L BRD T
EBH 1T T ZEZHEL TS 9, LB
5 EIE, AEOE (QOL) O EIiZ27e3 5 H O Th
0. BIRK, R, HRIERIC SRR’ D L OTH
%, Flo, FEBIZBWT, BFORL IIL, BAROR
FERRE, BN, —HIZAED A, BFHOFENEWN
ST Z LIZEBEL TR Y . BAEERRO BAFIRIREE R
THIEO—2LEZ HND 9, FMRBEZHEICH K
EIGEL BARD Z LB LA, B ~D IR
ZHo) LFREN, @EALEREBE CHOIIAE
ZilE U2 E LWOEBEEOSA RO TH D = & A E
2 ROBAEEOFIEICEIE L. FIoh 725K O

Keywords: B, ShFE, TR, SR, BNDHLE, FENTUA, BR3¢ - dBE B3 - Jusah

* OB AR



THERMMDIN L L BARDFORHE L S &2 Wb o720 |
ez I W~ LA S o725 8L, B
ORISR &, EATERE D ETHRFFHNED
EOTTHZ L MPEEL STV,
AARDHHIRORAEFIEDORIL, 10 I Em S D
FANERAEGE 9TH D, HITD 2015 FOFREIZIU
T, SO BEEOMEIIL, HEHEORENKE
WEBZ LN REED A DT EBORFET S A
D) ~OIARPVETIH D Lk R HTND 9,
SROFATI CHFE DS\ WL, B SR 2B
THRNETHD 1020, Issanchou S, 6 Ll FO+E
H O - FOBREA i L, BT EE O
BHEOGH 277 L ORISR CRFITZEEF G- 2 20 &
%L a0 kL, 1EHOEE - T~ OrELT
IE OFEREZ RO HHK & LTV e W, Mathias &
X, PIRNESEOCR A2 SEIL T, =L —E
IR 2 12 LRSI Cnnd, £72, Coto H
X, TR OHEHERUE 2RI L QO DRSS O 1
EHITE ) TIRVREEDO LB LD B EA T L
TWBATREMS BN 19 Z & 2 3R_TC5, Spence B,
HAE9 » ACIE, A=A NT VT OBFEEFMOTA R
T A T LTS, FDO%OSEEA TR L,
FELTWAZ L ERZ V=19, Caldwell HiF, shil
HNCERECO W & LI T IR T D & & DSV R
DRI S7e3 D B Effam ST e, £io, s
HIIERE AN SO RKEHE T 7T L &BE L
721618 Lacy Hld, RERICEETHZ LT 3 i
IROEFE « AN S H7- 19, Bakirci Hif, A~—
k7 U EACT, SIROF) & B EOBREZ NS
WD 0T T L EELRLTZ17, Willams S, RERT
KT T LERL, B - R - SIRIFLOEEL
DI LT 18, Z L THRIZHBIT 2AEEER T
BB 2538 « EEETE ORI DU THIZE S Ui
U T, R ORFS N IFEER R 72 A
BIEEZ T SED 2 ENBIREN TS HO0E)
7219, PRk 30 AREEE RAdEAE - SAETHA T, 20 5KEL
OB EOERED L 281.4g THY . ZD 104
MTHD &, BERBERIIASIT, FRERRIC A5
&L 20~40 T T 20, 2 TEMKER T
X, EERETETTHE TR H~ TRFEIH K
L VRARIIRDN ST, bo LA L&D T
W22, DF Y HIRFET TR, REEOIRICE
WTHIFROBIEI IR E R E S W 2 D,

A OB DOV TOMZE, T D ORI K
ELARLTND Z & 2 OARNTHIEORE T AN
BWZ &3O B A~OY A & ORI A e B
WAL= & BROIE, PR, REHER O
BRI B2 003 2 & 200—DThDH Z L&k
TV, FIROEBERIAMHET 5 Z L1, *5ED
BHAMRT L R/0O0ICRD EEZLND,

Rt & RO R OB Z Z 7350 b o T2 2531,
Falmi, REFICRORY) X258 S EH 72O ORHMLL
IR DIEREMT D Z L ORYIS Zk T2 2, B
IR, REBlOmE TS TEAER I CFHERIR ] 2 5 0 7= S oD
Ttk & BRSO AR i S DSTHEEE & BE LT
5Lk EELIEL, FEBRMROBEERES A LD
FEBlO RS, BUEORHEREE & AN E ORIZET 21E
WA OB ERAHET 2B ThH L Z L &2 6
PANT L7220, iHGIE, FEETRIT HRE Ok
HEZIT, (RS OERARDD = LIS 2 HCTREE
FENEETHD HOLEZ T2, [ 5 iTHEE
ERER L, KPR & b U, ShRICE R oI a2
%< FEBUIIRED N T AR E DT TODLEDBE D
ST VLR ZFELH T, HEAZEL T, REEDRA
TRIZBIT DAk A 1S5 Z & 1d, (RIS A1k H 2 &
DI DOIRND T & 2R LTV 230, F7=, KH
BliE. $hi % b OREROB R ESOBRITEN L. 2%
IR L B L TR Y | S HIOZFEICINTE)
R, BESHIN, BFET LT VR
TEBREENE S TN E 9 I EBEE L Qe 80 L i
FHF T, PREE OREERIECHRSCER A RS =
IR ORI ZGERT 272D Il E e Z & Th D,

WES . SIHERIRGROMEIL SIS Z E13 L < 72V 82,
TURY—= I h%L BERORE RO & LS
i3 7ev, BERGERIL, HHOBENEET-BE <
HY, LY XNEEE LSOTWERRETHD L E 2D,

Z 2T, HESIRED & 2RI SERT D500 & R
HEORAEIEDOTUR L RGBT OBROERN T L bEOR
ERICED I DT BEE 2 QD) BT %
HAEYE L7,

b5

1. FHESRISas L O
SR I RSO R - 5 R RO <
FLAE G A 2 R OB S IETHEM L7z, AR
2016 FF~2019 T 1 H, WFFEH & P MHBENHER



TEBEZE LIZHICT v — MNARERIES B EITF
bifiolo, MGEITRERB I OEAHRE CHDH Z
EEFREMAZEOCETHIAL, FEEE 77— A
MROBANZLUCRE LT & A7 Uz, b iy 7 A %%t
Bl Lz,

2. FHETEEI JOWRNTE

R, TELOEME, FELOIFEER, FEHD
B B (B EDR) | 1 £ I L <A TEARD D,
T ELDORBEN DD, FEBITRFEBHELAIZL
TWED, FELITREMOT LAX—NH50, F&
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B REEDFEBORFETH - TS T & (]
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1. xGEOENE (Tablel + 2)

T — MIE Z TR 1M EDS 93.9% T AT
30 X723 173 44, 61.7%., KU T 40 {23 82 4. 29.3%
Thot-, BT, TG0 1744, 62.1% T, KWTR
— kTS IR 6544, 23.2% ThoTo, TEBIEL
ETHBEEDFEEMTH T, F 111315444, 55.0%.
WUNTH 2 773100 44 85.7% Cdh->7=, 3 7 ALINIZIR
PEZHE L TWD DI 18144, 64.6% ThoTz, &
AR Z 5120970 81 44, 29.0%, FHICMEA L7
W56 44, 20.0% TdhoT,

2. LRI~ (Tabled)
F-EHD 2094, T4.6%DFN 2B~ . FD
&% B HBEEER ORI L7z, 478 A&~y RIZnNid

PR D EFEOBSL A DD DRHFHI R A DT TS Z Table 1 _Attributes of the Parent N=280
& (EHEE) GF26HA) IZHOWTIMTE L, 7 Items n %
r— ML, 284 RS HY . ED 5B AT gender Male v el
Tl oTzrzh, 280 MU TR LTz, Female 263 989
fighF7k0s IBM SPSS Statics(Ver.19.0 IBM SPSS 20s 2 80
Japan) &ML, WAGMA CHOE. 2BUEATTST.  Ago group o e
BEOKHEL, 5%& LTz, 50 1 0.4
I, B L RIHEA IR B, E 7] T T —
TR DR A B, Company emplyee S
Teacher 3 1.1
RIBMIECE Occupation Public servant 5 1.8
FOEER KON R BRI CIAENA L AL H Part-time employee 65| 232
FEL. ARREE DL, T — NAEEER LT, Housewife 174|  62.1
Table 2 Attributes of the Child N=280
Items n %
Male 141 50.4
Gender
Female 139 49.6
First child 154 55.0
Second child 100 35.7
Order of birth Third child 22 7.9
Fourth child 4 1.4
Has your child been treated in the hospital Yes 181 64.6
in the last three months? No 99 35.4
Yes 81 29.0
Does your child tend to catch cold? No 199 71.0
Does your child tend to do diarrhea and Yes 56 20.0
constipation? No 224 80.0




Table 3 Least favorite food of the Child

Item Item

n % n % Item n % Item n %
Vegetable group Meat group Seafood group Eggs group
Vegetables 49 16.2|Meat 9 30.0(Fish 7 29.2|Egg 5 455
Green pepper 40 13.2[tough meat 7 23.3|Fresh fish 7 29.2|Other 6 54.5
Leaf vegetable 28 9.3|Other 14 46.7|Shrimp 3 12.4|Subtotal 11 100.0
Eggplant 27  8.9|Subtotal 30 100.0|Other 7 29.2 Milk group
Mushroom 27 89 Fruit group Subtotal 24 100.0|Cheese 4 50.0
Tomato 20  6.6|Fruits 5 19.2 Soybeans group Other 4 50.0
Fresh vegetables 7  2.3|melon 4 15.4[Tofu 10 52.6|Subtotal 8 100.0
Pumpkin 7  2.3|Watermelon 4 15.4|Natto 6 316 Other group
Celery 5 1.7|Avocado 4 15.4/{Other 3 15.8|Sour tasting food 6 14.3
Leek 5  1.7|0ther 9 34.6|Subtotal 19 100.0|Mayonnaise 6 14.3
Cabbage 5  1.7|Subtotal 26 100.0 Grains group Spicy food 5 119
Radish 5 1.7 Pasta 3 18.8[Other 25 59.5
Potatoes 5 1.7 Noodles 2 12.5Subtotal 42 100.0
Other 72 23.8 Other 11 68.7
Subtotal 302_100.0 Subtotal 16 100.0] 704 478
Table 4 Appetite, food likes and dislikes, and chewing ability of the child, whether or not the child enjoys eating
total enjoyed eating |no enjoyed eating]
Item p-value
n % n % n %
) Yes 211 75.6 180 90.4 31 38.7
ispgzltl;:? ild of a good Neither 66 237 19 9.5 47 58.8| 0.000
No 2 0.7 0 0.0 2 2.5
. . No 52 18.6 49 24.5 3 3.8
E;’gig’;?ﬁecsh;lfii??e likes  Jittle 146 52.3 105 525 41 51.8] 0.000 .,
Yes 81 47.8 46 23.0 35 44.3
) Yes 125 45.3 98 50.0 27 33.8
B;’l‘ifggncgh;ld chew well 1 ither 121 43.8 73 37.2 48 60.0[ 0.003 .
No 30 10.9 25 12.8 5 6.3
Does your child have a food Yes 21 7.5 15 7.5 6 7.5 0.587
allergies? No 259 92.5 185 92.5 74 92.5|

WA, N, B3 302 [ Ch o7, 83 LE)
ALTNDDH 49, IRNT, [Te—~vr), [FEERE)
7297y, T&oZy, Th~ bk DIECTH-TZ, RIZEHN
ST-OIFARET TR EELTODD03, 91E, 30.0%
Tholz, fWT TEVAEL 7, 23.83% Tho72, 3
FHDRET TR EEPNTONDDH 544, 19.2%
Tholo, WNT, FIE, Koda, B8, IME,
HONETH T, ZOMOBETIL, [EEo X VW) <
[vax—X], [FpE~W) RERHLNT,

3. BEEBELAILCNDFELNE I DOMEIZD
T

BFLZHELAMILTCND TEBIL200 4, 71.4%, <
NLBDF-EHIL 80 4, 28.6% Th-7=,

#p<0.05 **p<0.01 ***p<0.001
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(p=0.000), X <WHA TWDHRINED-T= (p=0.003),
BT LAF—ZONTE, EFALNT, WTho
BEY T5%7 LLX—%Ff-> Tz,

3.2 BHFABE LA L TNDT-EHOEREEHE (Tables)
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el L, FHEOBARRNIL 15 97005 30 230FRNEL
30 S3LL BB ERITED -T2 (p=0.009), F/=. F&
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Table 5 Feeding Time of the Child, wherther or not the child enjoys eating

total enjoyed eating | no enjoyed eating
Item p-value
n % n % n %
Under 15 minutes 61 21.9 41 20.5 20 25.0
Breakfast
feeding time 15 to 30 minutes 158 56.6 124 62.0 34 42,5 0.009 .,
30 minutes to less than 1hour 60 21.5 35 17.5 25 31.3
Under 15 minutes 9 3.3 4 2.0 5 6.3
S 15 to 30 minutes 117 42.5 90 45.5 27 33.8 0.001
upper ) .
feeding time 30 minutes to less than 1hour 135 49.1 98 49.5 37 46.2 -
more than 1 hour 14 5.1 6 3.0 8 10.0
p<0.05 p<0.01**p

Table 6 Problems During Meals of the child, whether or not the child enjoys eating

total enjoyed eating no enjoyed eating
Item p-value
n % n % n %
Does your child eat Yes 40 14.3 13 6.5 27 33.8
1 0.000 s
little food? No 240 85.7 187 93.5 53 66.2
Does your child eat Yes 8 29 6 3.0 9 2.5
too much food? ' ’ 0.588
No 272 97.1 194 97.0 78 97.5
Does your child take Yes 113 40.4 76 38.0 37 46.3 0.198
alot of time to eat? No 167 59.6 124 62.0 43 53.7
Does your child eat Yes 92 32.9 54 27.0 38 47.5
unevenly? No 188 671 146 73.0 42 525 0001
Would your child eat Yes 51 18.2 28 14.0 23 28.8
only one food? No 229 318 172 86.0 57 79| 0004
Does Your child spill ~ Yes 20 7.1 13 6.5 7 8.8 0.334
and clutter food ? No 260 92.9 187 93.5 73 91.2 ’
can't your child hold ~ Yes 52 18.6 30 15.0 22 275 0,013+
still? No 228 81.4 170 85.0 58 72.5 ’
Is your child poor at Yes 26 9.3 20 10.0 6 7.5 0.545
chewing food? No 254 90.7 180 90.0 74 92.5 ’
Doesn't your child Yes 19 6.8 8 4.0 1 198 0.005 **
eat food by himself? No 261 93.9 192 96.0 69 86.3 ’
Not availabl Yes 46 16.4 43 21.5 3 3.8 0.000
ot avaiiable No 234 33.6 157 785 77 96.2|
Fp<0.05 *p<0.01 **p<0.001
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Table 7 Factors that parents take into account when making a meal,

whether or not the child enjoys eating

total enjoyed eating no enjoyed eating
Item . o . p-value
% n % n %
Famly food Yes 198 70.7 138 69.0 60 75.0
preference No 89 90.3 69 310 20 95.0 0.198
o Yes 198 70.7 151 75.5 47 58.8
nutritional balance No 89 90,3 49 045 a3 L2 0.005
Number of foods Yes 129 46.1 o 47.0 i 98 0.360
No 151 53.9 106 53.0 45 56.2 ’
Yes 111 39.6 78 39.0 33 41.5
Safe food No 169 60.4 199 610 A7 588 0.414
reducing the time Yes 109 38.9 78 39.0 31 38.8
No 171 61.1 122 61.0 49 61.2 0.818
Yes 114 40.7 89 445 25 31.3
Seasonal ingredients No 166 £0.3 11 —_ 55 687 0.028
Sodium chloride Yes 107 38.2 78 39.0 29 36.3 0.380
equivalent No 173 61.8 122 61.0 51 63.2]
Food expenses Yes 126 45.0 88 44.0 38 47.5 0504
No 154 55.0 112 56.0 42 52.5 ’
Local production for ~ Yes 19 6.8 16 8.0 3 3.8 0.155
local consumption No 261 93.2 184 92.0 77 95.2|

Fp<0.05 **p<0.01 **p<0.001

Table 8 Frequency of daily food consumption of the child, excluding kindergarten meals,

whether or not the child’s parents take nutritional balance into account

Nutritional balance

No nutritional balance

ftem n Mean SD n Mean SD p-value
Meat, seafood, eggs, soybeans, soybean products 191 1.69 = 0.64 74 0.60 £ 0.60 0.044
Light coloured vegetables 197 1.46 + 0.64 80 0.53 £ 0.53 0.000
Green and yellow vegetables 198 1.77 £ 0.92 81 0.87 + 0.87 0.028
Fruits 198 0.80 + 0.51 82 0.33 = 0.33 0.000
Milk and Dairy products 198 1.25 1+ 0.83 79 1.14 + 1.14 0.952
Sugary drinks 195 0.63 + 0.63 80 1.07 £ 1.07 0.078

(3198 41, 70.7%., THLSOLGESTT 82 4. 29.3%

ThoTz,
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Fp<0.05 **p<0.01 **p<0.001
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Table 9 Child’s Breakfast Item, whether or not the child’s parents take nutritional balance into account

total Nutritional balance | no Nutritional balance
Item p-value
n % n % n %
Child Almost daily 265 94.6 192 97.0 73 89.0
Frequency of 3days~bdays a week 10 3.6 4 2.0 6 7.3 0,025
breakfast lday~2days a week 1 0.4 1 0.5] 0 0.0 ' *
Almost none 4 14 1 0.5) 3 3.7
Parent Almost daily 224 80.0 161 81.3 63 76.8
Frequency of 3days~bdays a week 27 9.6 17 8.6 10 12.2 0.795
breakfast lday~ 2days a week 12 4.3] 8 4.4 4 4.9 '
Almost none 17 6.1 12 6.1 5 6.1
Child Japanese food 88 32.8 72 37.1 16 21.6
Japanese or Western Western food 106 39.5 72 37.1 34 46.0[ 0.054
food Japanese and Western foods 74 27.6 50 25.8 24 32.4
Parent Japanese food 82 32.4 66 36.1 16 22.9
Japanese or Western Western food 131 51.8] 92 50.2 39 55.7| 0.084
food Japanese and Western foods 40 15.8] 25 13.7 15 21.4
Grain dishes 67 26.5 43 23.8] 24 33.3
. Sbillld ,  Grainand Fish and Meat dishe 104 41.2 70 38.7 34 47.2
Crain dis e.s,F1s Grain and Vegtable dishes 18 7.1 16 8.8 2 2.8] 0.041 =
andMeat dishes, o )
Vegetable dishes Grain,Fish and Meat,andVegetable dishes 55 21.7 45 24.8 10 13.9
Other 9 3.6 7 3.9 2 2.8
Grain dishes 86 36.7 53 31.9 33 48.5
) P;re})lnt h Grain and Fish and Meat dishe 76 32.5 57 34.4 19 27.9
Grain dishesFish . 1 d Vegtable dishes 17 7.3 15 9.0 2 29| 0017 «
andMeat dishes,
Vegetable dishes Grain,Fish and Meat,andVegetable dishes 41 17.5 33 19.9| 11.8
Other 14 6.0 8 4.8 6 8.8
Milk 69 25.7 53 27.3 16 21.6
Child Fruits 17 6.3 13 6.7 4 5.4
. . . . 0.144
Milk,Fruits Milk and Fruits 37 13.8 31 16.0 6 8.1
None 145 54.2 97 50.0 48 64.9
Milk 51 20.2 41 22.4 10 14.3
Parent Fruits 12 4.7 9 4.9 3 4.3
. i : . 0.021 *
Milk, Fruits Milk and Fruits 26 10.3 24 13.1 2 2.9
None 164 64.8 109 59.6 55 78.5

R HEAERE LTS T EbHid, 265 4, 94.6%T
HoT Y D154, 5.4% 1 HER LWV E b,
KA NT AR E DT TTODREE, 64, 3.0% Tho
oDy, FNLISAORETIE, 94, 11.0% 61T,

REE ORI EL L VAL, BHTE Y 2340
ALRDY (p=0.795) . BIKT 5644, 20.0% T o7z,

HHFDR TRl S U7z K< BRI B 2R 2

FIEDERNNTA LT, KENT L RITR A DT T
WAOBEDOF-EBIE, LS oF-E8 Lk L, Figo
HHBUERE 300 MBI Cdh o 72 (p=0.054)

WIZTER « T3 - B> TWENE I DGR LT
LA T EBIL FENT VARICRE DT T DT
FOLSNDOF-ES L Hg L EREDHDFEIMEL | azﬁ‘ .
FK - RIEROHI S FH00m -7 (p=0.041 ).,

TR 7LD LR, KRBT AR E DT T
DRET, ZNLSOLES L L, EROABDFEIME

*p<0.05 **p<0.01 ***p<0.001

<, ER - I3 - BEEOH D F)3E 0Tz (p=0.017),

I - RYOBERIIFEBICEFENAONT
(p=0.144) , REFIL, KENT LV RIIKREDITTND

R, 2F5L, BB R R00m ) - 72 (p=0.021),

4.3 TREEDNEFEV RARE N T AR & DT T
DEEDO1ELORFETHSTWAIEE (Tablel0)

TREEDHARNT R E DT T DL LS
O TABETIEOHEA THLRL bl &b
BHETHR->TODIEAE, WEE S LT 8 (p=0.061)
T, 2R T924, 32.9% .67,

4.4 PREEEDNRF/EY RRIKFR N T VARG E DT T

LA OF EBICAEFEPIEET 2HE (Tablell)
FHNT AR O OB RS & NSO

HEE O D LA IE L CEED (p=0.001), Ak



WIZHOWT (p=0.021), ZORB ) (p=0.038). BHD  TIEHRBEI-T-, B BEPEL, BLovix
BT (p=0.041), X<METeZ & (p=0.019) %1EE L7, FEIIFE AL LARNWTIL, ZEIAbNR0-

Table 10 Problems During Meals, whether or not the child’s parents take nutritional balance

total Nutritional balance |No nutritional balance
Item p-value
n % n % n %
Does your child eat Yes 40 14.3 29 14.6 11 13.4 0475
; 92 .
little food? No 240 85.7 169 85.4 71 86.6
Does your child eat Yes 8 2.9 5 2.5 3 3.7
too much food? ’ ’ 0.430
No 272 97.1 193 97.5 79 96.3
Does your child take Yes 113 40.4 77 38.9 36 43.9
lot of i ¢ 2 0.259
a lot ol tme to eat! No 167 59.6 121 61.1 46 56.1
Does your child eat Yes 92 32.9 59 29.8 33 40.2
.061
unevenly? No 188 671 139 702 49 598 006
Would your child eat Yes 51 18.2 37 18.7 14 17.1
only one food? No 229 818 161 81.3 68 go.g| 0447
Does Your child spill ~ Yes 20 7.1 11 5.6 9 11.0 0.092
and clutter food ? No 260 92.9 187 94.4 73 89.00
can't your child hold ~ Yes 52 18.6 34 17.2 18 22.0 0.9
still? No 228 81.4 164 82.8 64 78.0]
Is your child poor at Yes 26 9.3 20 10.1 6 7.3 0514
chewing food? No 254 90.7 178 89.9 76 92.7|
Doesn't your child eat Yes 19 6.8 13 6.6 6 7.3 0.501
food by himself? No 261 93.2 185 93.4 76 9.7
Yes 46 16.4 35 17.7 11 13.4
Not ilabl .24
ob avaabie No 234 835 163 89.3 71 g6 024

#p<0.05 **p<0.01 ***p<0.001
Table 11 Points to look out for during the child’s meal whether or not the child’s parents take

total Nutritional balance |No nutritional balance
Item . % . % . % p-value
Sit prpperly at the Yes 213 76.1 161 81.3 52 63.4 0,001
table No 67 23.9 37 18.7 30 36.6 '
Likes and dislikes Yes 120 429 93 47.0 27 32.9 0,021
No 160 57.1 105 53.0 55 67.1 '
How to hold Yes 95 33.9 74 37.4 21 25.6 0,038 *
chopsticks No 185 66.1 124 62.6 61 744
. Yes 98 35.0 74 37.4 24 29.3
Greeting No 182 650 124 62.8 58 707 0128
Clear up after ameal  Yes 109 38.9 84 42.4 25 30.5 0,041 *
No 171 61.1 114 57.6 57 69.5 '
Chewing well Yes 84 30.0 67 33.8 17 20.7 0019
No 196 70.0 131 66.2 65 793
Eat without leaving Yes 158 56.4 112 56.6 46 56.1 0.523
anything No 122 43.5 86 434 36 439
, Yes 35 12.5 26 13.1 9 11.0
Don't talk No 244 871 171 86.4 73 goo O3
Yes 4 14 3 1.5 1 1.2
Hardly ever No 276 986 195 985 81 ogg| 0665
Yes 34 12.1 24 12.1 10 12.2
Other No 246 87.9 174 87.9 72 87.8 0.565

*p<0.05 **p<0.01 ***p<0.001
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A rs936306 C/T polymorphism in the CYP19A1 is associated with stress fractures.

Hiroshi Kumagai'2, Eri Miyamoto-Mikamil, Naoki Kikuchis,
Nobuhiro Kamiya4, Hirofumi Zempo® and Noriyuki Fuku?!
1Graduate School of Health and Sports Science, Juntendo University, Chiba, Japan.
2Research Fellow of Japanese Society for the Promotion of Science, Tokyo, Japan.
8Department of Training Science, Nippon Sport Science University, Tokyo, Japan.
4Faculty of Budo and Sport Studies, Tenri University, Nara, Japan.
5Faculty of Health and Nutrition, Tokyo Seiei College, Tokyo, Japan.

Abstract

Background: A stress fracture (SF) is an overuse injury, and low bone mineral density (BMD) is the risk factor for
the SF. Estrogen is suggested to have a crucial role in bone metabolism, and estrogen-related genetic
polymorphisms are associated with BMD. However, the possible association between SF and estrogen-related
genetic polymorphisms has not been clarified yet. Therefore, we aimed to clarify whether estrogen-related genetic
polymorphisms are associated with a history of SFs in Japanese athletes.

Methods: A total of 1,311 (men: n = 868, women: n = 443) top-level Japanese athletes who participated in various
sports and at different levels were analyzed. The history of SFs was assessed using a questionnaire, and the
cytochrome P450 aromatase gene (CYP19A1) rs936306 C/T and estrogen receptor o gene (ESR1) rs2234693 T/C
polymorphisms were analyzed using the TagMan genotyping assay.

Results: The genotype frequency of the CYP19A1 C/T polymorphism was significantly different between the
injured group and noninjured group under the C allele additive genetic model (odds ratio = 1.31, 95% confidence
interval = 1.01-1.70), especially in men and in women with irregular menstruation. On the other hand, there were
no significant differences with the ESR1 T/C polymorphism.

Conclusions: This study demonstrated that the C allele in the CYP19A1 rs936306 polymorphism is a risk factor for
SFs in top-level Japanese athletes.
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Are genome-wide association study identified single-nucleotide polymorphisms
associated with sprint athletic status? A replication study with 3 different cohorts.

Jodo Paulo Limongi Franga Guilherme?, Ekaterina A. Semenova23, Hirofumi Zempo?,
Gabriel L. Martins!, Antonio H. Lancha Junior!, Eri Miyamoto-Mikami®, Hiroshi Kumagai®®,
Takuro Tobina?, Keisuke Shiose8, Ryo Kakigi5, Takamasa Tsuzuki®, Noriko Ichinoseki-Sekine5-10,
Hiroyuki Kobayashi!l, Hisashi Naito?, Oleg V. Borisov2!2, Elena S. KostryukovaZ?, Nikolay A.
Kulemin?, Andrey K. Larin2, Edward V. Generozov2, Noriyuki Fuku®, and Ildus I. Ahmetov!316,
Wniversity of Sdo Paulo, Brazil. 2the Federal Medical Biological Agency, Russia. 3Kazan Federal University, Russia.
4Tokyo Seiei College. 3Juntendo University. 6JSPS. "University of Nagasaki. 8University of Miyazaki. “Meijo
University. 1°0Open University of Japan. 1Tsukuba University Hospital. 12University Hospital Bonn, Germany.
BKazan State Medical University, Russia. 14Plekhanov Russian University of Economics, Russia. 15t Petersburg
Research Inst of Physical Culture, Russia. 16Liverpool John Moores University, UK.

Abstract

Purpose: To replicate previous genome-wide association study identified sprint-related polymorphisms in 3
different cohorts of top-level sprinters and to further validate the obtained results in functional studies.

Methods: A total of 240 Japanese, 290 Russians, and 593 Brazilians were evaluated in a case-control approach. Of
these, 267 were top-level sprint/power athletes. In addition, the relationship between selected polymorphisms and
muscle fiber composition was evaluated in 203 Japanese and 287 Finnish individuals.

Results: The G allele of the rs3213537 polymorphism was overrepresented in Japanese (odds ratio [OR]: 2.07, P
=.024) and Russian (OR: 1.93, P = .027) sprinters compared with endurance athletes and was associated with an
increased proportion of fast-twitch muscle fibers in Japanese (P = .02) and Finnish (P = .041) individuals. A
meta-analysis of the data from 4 athlete cohorts confirmed that the presence of the G/G genotype rather than the
G/A+A/A genotypes increased the OR of being a sprinter compared with controls (OR: 1.49, P = .01), endurance
athletes (OR: 1.79, P = .001), or controls + endurance athletes (OR: 1.58, P = .002). Furthermore, male sprinters
with the G/G genotype were found to have significantly faster personal times in the 100-m dash than those with
G/A+A/A genotypes (10.50 [0.26] vs 10.76 [0.31], P =.014).

Conclusion: The rs3213537 polymorphism found in the CPNES5 gene was identified as a highly replicable variant
associated with sprinting ability and the increased proportion of fast-twitch muscle fibers, in which the homozygous
genotype for the major allele (e, the G/G genotype) is preferable for performance.
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The association of HFE gene H63D polymorphism with endurance athlete status and
aerobic capacity: novel findings and a meta-analysis.

Ekaterina A Semenoval2, Eri Miyamoto-Mikami3, Egor B Akimov?, Fatima Al-Khelaifi5¢,
Haruka Murakami’, Hirofumi Zempo?®$, Elena S Kostryukoval, Nikolay A Kulemin!, Andrey K
Larin?, Oleg V Borisov'9, Motohiko Miyachi?, Daniil V Popov!?, Eugenia A Boulyginal!, Mizuki

Takaragawa?, Hiroshi Kumagai®!2, Hisashi Naito3, Vladimir P Pushkarev!315 Dmitry A
Dyatlov'5, Eugene V Lekontsev!617, Yuliya E Pushkareva'$, Liliya B Andryushchenko??,
Mohamed A Elrayess®, Edward V Generozov?, Noriyuki Fuku3, Ildus I Ahmetov224
1Federal Medical Biological Agency, Russia. 2Kazan Federal University, Russia. 3Juntendo University.
4Central Cross Country Ski Association, USA. 5Anti Doping Laboratory, Qatar. SUCL-Medical School, UK.
"National Institutes of Biomedical Innovation, Health and Nutrition. 8Tokyo Seiei College. 9University
Hospital, Germany. Additional author information available on the last of the article.

Abstract

Purpose: Iron is an important component of the oxygen-binding proteins and may be critical to optimal athletic
performance. Previous studies have suggested that the G allele of C/G rare variant (rs1799945), which causes
H63D amino acid replacement, in the HFE is associated with elevated iron indexes and may give some advantage
in endurance-oriented sports. The aim of the present study was to investigate the association between the HFE
H63D polymorphism and elite endurance athlete status in Japanese and Russian populations, aerobic capacity and
to perform a meta-analysis using current findings and three previous studies.

Methods: The study involved 315 international-level endurance athletes (255 Russian and 60 Japanese) and 809
healthy controls (405 Russian and 404 Japanese). Genotyping was performed using micro-array analysis or by
PCR. VO2max in 46 male Russian endurance athletes was determined using gas analysis system.

Results: The frequency of the iron-increasing CG/GG genotypes was significantly higher in Russian (38.0 vs 24.9%;
OR 1.85, P = 0.0003) and Japanese (13.3 vs 5.0%; OR 2.95, P = 0.011) endurance athletes compared to ethnically
matched controls. The meta-analysis using five cohorts (two French, Japanese, Spanish, and Russian; 586 athletes
and 1416 controls) showed significant prevalence of the CG/GG genotypes in endurance athletes compared to
controls (OR 1.96, 95% CI 1.58-2.45; P = 1.7 x 109). Furthermore, the HFE G allele was associated with high
V' O2max in male athletes [CC: 61.8 (6.1), CG/GG: 66.3 (7.8) mI/min/kg; P =0.036].

Conclusions: We have shown that the HFE H63D polymorphism is strongly associated with elite endurance athlete

status, regardless ethnicities and aerobic capacity in Russian athletes.

Additional author information: 0the Russian Academy of Sciences, Russia. 'Kazan Federal University, Russia.
12Japanese Society for the Promotion of Science. 13Medical Genetic Centre "Progen", Russia. 14Moscow Center of
Advanced Sport Technologies, Russia. 18Ural State University of Physical Culture, Russia. Regional Center for
Sports Training, Russia. 1"Ural State University of Physical Culture, Russia. 18South Ural State Medical
University, Russia. 19Plekhanov Russian University of Economics, Russia. 20Qatar University, Qatar. 21Federal
Medical Biological Agency, Russia. 22Plekhanov Russian University of Economics, Russia. 22Kazan State Medical
University, Russia. 24Liverpool John Moores University, Byrom St, Liverpool, UK.
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Genome-Wide Association Study Reveals a Novel Association Between MYBPC3 Gene
Polymorphism, Endurance Athlete Status, Aerobic Capacity and Steroid Metabolism

Fatima Al-Khelaifil2, Noha A Yousri34, [Thame Diboun?, Ekaterina A Semenova$”?,

Elena S Kostryukova$, Nikolay A Kulemin®, Oleg V Borisov®s, Liliya B Andryushchenko®,
Andrey K Larin®, Edward V Generozové, Eri Miyamoto-Mikamil®, Haruka Murakamill,
Hirofumi Zempo!®2, Motohiko Miyachil, Mizuki Takaragawa', Hiroshi Kumagail®.3,
Hisashi Naito'?, Noriyuki Fuku!9, David Abraham?2, Aroon HingoraniZ Francesco Donatil4,
Francesco Botre!4, Costas Georgakopoulos?!, Karsten Suhre??, Ildus I Ahmetov®91617
Omar Albagha518, Mohamed A Elrayess!?
1Anti-Doping Laboratory, Qatar. 2UCL-Medical School, UK. 3Weill Cornell Medicine, Qatar. 4Alexandria University,
Egypt. SHamad Bin Khalifa University, Qatar. SFederal Medical Biological Agency, Russia. "Kazan Federal University,
Russia. 8University Hospital Bonn, Germany. Additional author information available on the last of the article.

Abstract

Background: The genetic predisposition to elite athletic performance has been a controversial subject due to the
underpowered studies and the small effect size of identified genetic variants. The aims of this study were to
investigate the association of common single-nucleotide polymorphisms (SNPs) with endurance athlete status in a
large cohort of elite European athletes using GWAS approach, followed by replication studies in Russian and
Japanese elite athletes and functional validation using metabolomics analysis.

Results: The association of 476,728 SNPs of Illumina DrugCore Gene chip and endurance athlete status was
investigated in 796 European international-level athletes (645 males, 151 females) by comparing allelic frequencies
between athletes specialized in sports with high (n = 662) and low/moderate (n = 134) aerobic component.
Replication of results was performed by comparing the frequencies of the most significant SNPs between 242 and
168 elite Russian high and low/moderate aerobic athletes, respectively, and between 60 elite Japanese endurance
athletes and 406 controls. A meta-analysis has identified rs1052373 (GG homozygotes) in Myosin Binding Protein
(MYBPC3; implicated in cardiac hypertrophic myopathy) gene to be associated with endurance athlete status (P =
1.43 x 103, odd ratio 2.2). Homozygotes carriers of rs1052373 G allele in Russian athletes had significantly greater
VO2 max than carriers of the AA + AG (P = 0.005). Subsequent metabolomics analysis revealed several amino acids
and lipids associated with rs1052373 G allele (1.82 x 10%) including the testosterone precursor androstenediol
(3beta,17beta) disulfate.

Conclusions: This is the first report of genome-wide significant SNP and related metabolites associated with elite
athlete status. Further investigations of the functional relevance of the identified SNPs and metabolites in relation

to enhanced athletic performance are warranted.

Additional author information: ®Plekhanov Russian University of Economics, Russia. 1%Juntendo University.
UNational Institutes of Biomedical Innovation, Health and Nutrition. 12Tokyo Seiei College. 13Japanese Society for
the Promotion of Science. 1#Federazione Medico Sportiva Italiana, Italy. 15Weill Cornell Medicine-Qatar, Qatar.
16] iverpool John Moores University, United Kingdom. 1"Kazan State Medical University, Russia. 1¥The University
of Edinburgh, UK. 1®Qatar University, Qatar.
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The 75th Japanese Society of Physical Fitness and Sports Medicine

Differences between college student athletes and registered dietitian training college
students in foods and eating behavior

Kimiko Kazami!, Ryuichi Shibata?!, Eriko Matsuo?, Mayumi Miyauchi?, Shigeru MatsubaraZ2
IDept. Administrative Nutrition, Tokyo Seiei College, Tokyo Japan,
2College of Sports Sciences, Nihon Univ. Tokyo, Japan

e

(Aims) The purpose of this study is to determine whether there are any differences in the diet and dietary behavior,
using the Dutch Eating Behavior Questionnaire (DEBQ), between A students who study sports and B students
who study nutrition.

(Methods) We conducted a dietary survey and DEBQ in July 2019, dividing the subjects according to their majors
and gender. We conducted chi-square tests for the nominal scales and variance analysis for the group differences in
the population mean, followed by multiple comparisons. (Results) There were a total of 332 participants: 84 men
and 83 women from A and 85 men and 80 women from B. 100% of the responses were valid. Results of the dietary
survey showed that men from A consumed meat and soy products more frequently (p<0.01) and men and women
from A consumed dairy products more frequently (p<0.001). In multiple comparisons, the scale for restrained
eating is higher in women than in men, suggesting that women routinely tolerated eating more than men
(F=3,328)=7.699, p<0.001). On the scale for emotional eating, women from B scored higher, suggesting a greater
change in their food intake due to emotions as compared to other groups (F=3,328)=8.638, p<0.001). (Conclusion) It
is interesting to note that differences were found, especially regarding protein food, and that women from A scored
similarly to men on the scale for emotional eating in the DEBQ.

Keywords'DEBQ, College Athletes, Nutritoin Degree Students
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The 75th Japanese Society of Physical Fitness and Sports Medicine

Difference between college student athletes and registered dietitian training collage
students emotional intelligence and eating behavior

Ryuichi Shibata!, Eriko Matsuo?, Shigeru Matsubara2, Kimiko Kazami?
1Dept.Administrative Nutrition, Tokyo Seiei College, Tokyo Japan
2College of Sports Sciences,Nihon Univ. Tokyo Japan

e

(Aims) The purpose of this study is to investigate the relationship between sports and diet as a factor that improves
emotional intelligence and to determine the relationship between emotional intelligence and eating behavior by
comparing college student-athletes majoring in sports science and college students majoring in health and nutrition.
(Methods) EQS and two other questionnaires on exercise habits and eating behavior were administered in July
2019 to 333 participants: 85 male and 83 female students in A sports science department, and 85 male and 80
female students in B health and nutrition department. (Results) There was no significant difference in the
relationship between emotional intelligence and eating behavior in both majors and genders. There were
significant differences in the self-response (F-value 4.807, significance probability 0.029) and eating behavior
(F-value 5.276, significance probability 0.022) between the two majors, and in the situational response (F-value
3.975, significance probability 0.047) between the two genders.(Conclusion) Although the relationship between
emotional intelligence and eating behavior is trivial, sports may be a factor in enhancing self-response.
KeywordsEQ, Sports , Eating behavior
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