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L7, BT 30.5%, ZMET 28.8% L% o7z,
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f40. HR7IZIZ DO 1TEMIZ, BHUADANDR K> TN e Z N DEZR S RS

HYE LD,

FEREH D S b, FEECTZBREDORN - 72 N1 18.0%, 3T 32.3%, Zofh (K
RIE%) 501% Th oz, REIC, FHBEEDS B, FKEE, B, ot el o<

T, SZEIME OSSN EL ehoTm AOEIESIE, 31.1% Th o7,

whote R HEASF | mhADEN
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] |
l l l l l l l l l |
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7. T

R 48. TR GEL DR RZIZUVRER) 30 E T,
TARHD NDOEIEIE, BT 55.9%, LMET 65.7% Tho7-,
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8. TE¥HiE

R 49. IEMEEIXHVET D,
EBIENRHD NDOEIEIL, BYET51.4%, T 41.4% ThH-1=,
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9. SEEHIDEFAL D ik
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10. EEROEEERS

R 53. BAEDRIRIEBIZESITTD,
LTHEWD, FHINEEZ T ADEIEIL, BT 82.4%, T 87.5% Th -7~

mETHEL mEHEL
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11. MNEHIOBRX &L 2T REFOBRX K

HEREEOHE

INEEIETIE, SRR AEOEIAL, Bilb 1.0~1.5%RETH-o72, 22 i CHM: 24.4%,
L 16.0% TN LT, 27 sk IRF CIE B M 21.6%), 2ot 15.4% L BB ITMEDNT I LT3, K&
B RSN DT,

HARRBEDIGDOH (B

(%) “BfE akft
30

25

20

15

10

5

0 I I

4 127% 227% 275

WNERE 2TmEEEE
HEABREBIL. BA5~6EREBT S, =X BHREBTSH(BRAL) ELE:

6 % 12 7% 22 % 27 ik

Hk A 259 330 208 309
HR AR A A
% 98.5 98.8 75.6 78.4
A 4 4 67 85
11NN
% 1.5 1.2 24.4 21.6
otk A 309 390 294 428
HH A K A T
% 98.7 99.0 84.0 84.6
A 4 4 56 78
R R A
% 1.3 1.0 16.0 15.4
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1. HEOREEFTT D,
) E) wE | S | BE | BME | I8 | $£ | BB | Tofh | SE
EER) | smm) | Ggw) | 7VME
A 25 242 387 83 22 7 69 5 32 27 | 899
= % 2.8 26.8 43.1 92| 25 08| 77| 06| 36 30| 100
A 15 98 212 20 14 5 0 1 17 11| 393
> % 3.8 24.9 53.9 5.1 3.6 1.3 0| 03| 43 28| 100
A 10 144 175 63 8 2 69 4 15 16 | 506
% % 2.0 285 346 125| 16 04| 136| 08| 30 32| 100
B 1-1. BBBRBIEELLTTN. (XiF F£, BB, TOft LSZEIZEZLEA)
B " Ot &t
(XRBBLL)
ok A 647 11 116 774
% 83.6 1.4 15.0 100
A 298 9 61 368
3 % 81.0 2.5 17.0 100
A 349 2 55 406
% % 86.0 05 13.6 100
2. MELELGE—REITEATOET D HTEFEILDETIZOZEDIF TS,
RXF | BH | Aok | AR | HE | BEF | £ | —ABELL | ot
A 344 377 205 62 130 248 138 225 46
= % 38.3 41.9 22.8 6.9 14.5 29.8 15.4 25.0 5.1
A 152 166 89 27 54 99 42 122 17
> % 38.7 42.2 227 6.9 13.7 25.2 10.7 31.0 43
A 192 211 116 35 76 169 96 103 29
x % 37.9 417 229 6.9 15.0 33.4 19.0 20.4 5.7
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fE3-1. ZEORDAH (N)
0 3 A&t
A 587 266 44 2 899
2%
% 65.3 29.6 49 0.2 100
A 253 124 14 2 393
> % 64.4 316 3.6 0.5 100
A 334 142 30 0 506
® % 66.0 28.1 5.9 0 100
[ 3-2. ZOWMDAE (A)
0 3 4 Hi
Stk A 638 228 28 4 1 899
% 71.0 25.4 3.1 0.44 0.1 100
A 265 110 14 4 0 393
> % 67.4 28.0 36 1.02 0 100
A 373 118 14 0 1 505
x % 73.7 23.3 2.8 0 0.2 100
[ 3-3. ZOBDOAE (N)
0 3ARLE =111
A 616 244 32 7 899
2%
% 68.5 27.1 3.6 0.8 100
A 279 101 12 1 393
> % 71.0 25.7 3.1 0.3 100
A 337 143 20 6 506
x % 66.6 28.3 40 1.2 100
fE 3-4. ZDBKOAE (A)
0 &t
A 647 219 33 899
2
% 72.0 24.4 3.7 100
A 283 94 16 393
> % 72.0 23.9 41 100
A 364 125 17 506
x % 71.9 24.7 34 100
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M4 BEOERLGE

Body mass index (BMI)

Hf(em) | FKE(ke) BMI (kg/m?

Ty 164.4 59.0 T 21.7
pon BRERE 8.7 12.1 . BERE 3.6
RA{E 188.0 110.0 . FN -] 430
BI/ME 142.0 36.0 BI/ME 15.0
iy 1718 66.9 T 22.7

. RERE 6.0 10.8 » BERE 35
BRA{E 188.0 110.0 BK{E 43.0
BI/\iE 153.0 430 BI/\iE 15.0
iy 158.7 52.9 g 21.0

& RERE 5.6 9.2 = BERE 35
RXIE 178.0 110.0 BXiE 43.0
B/ME 1420 36.0 BI/\iE 15.2

X 4 O HFEROHELKRE)NDS BMI 25 H

5. ®EHAHLVTiEE 1 FRTOME

= E REMF

(mmHg) (mmHg)

D) 112.4 67.1
otk BRERE 13.1 11.0
=X{E 160.0 100.0
=®/ME 79.0 30.0
Ty 120.3 72.0
BRERE 10.3 10.9

& =X{E 145.0 100.0
B/ME 94.0 440
Ty 108.1 64.5
BERE 12.4 10.2

= RX{E 160.0 100.0
&/IME 79.0 30.0

32




R 6. 1 B D iEE R XA E T b

10 BERALLE | 9 BERIKSLY | 8BERIKOLY | 7BERKHLY | 6BSRACOLY | SEFRCOLY | 4BREMT | &F
A 4 14 116 296 340 116 13| 899
E37.3
% 0.4 1.6 12.9 32.9 3738 12.9 15| 100
A 2 6 38 124 157 59 8| 394
> % 0.5 15 9.6 315 39.9 15.0 20| 100
A 2 8 78 172 183 57 5| 505
x % 0.4 1.6 15.5 34.1 36.2 1.3 10| 100
7. HEEETBRFEICEET D,
. & & & & _
SEFLIRT | OBFEE | 10B5E | 11B5LE DBE | 1BE | oBE | 3EuE At
A 33 14 68 248 336 133 49 16 | 897
= % 37 1.6 7.6 27.7 375 148 5.5 18| 100
A 15 6 17 102 158 61 24 10| 393
> % 38 15 43 26.0 40.2 155 6.1 25| 100
A 18 8 51 146 178 72 25 6| 504
% % 3.6 1.6 10.1 29.0 35.3 143 5.0 1.2 100
8. R DRIEELLEELTHGREFESTT D,
MEYIELY | DOOFN | 525 | DHEL LY A&t
otk A 43 280 475 91 10 899
% 48 31.2 52.8 10.1 1.1 100
A 24 141 202 23 4 394
> % 6.1 35.8 51.3 5.8 1.0 100
A 19 139 273 68 6 505
= % 38 275 54.1 135 1.2 100
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9. 1 BIZHTFEIEBREOERED SR FRNZLE DT O>TLET D,

3043kiE | 30~594 | 1~2B5RY | 2~3B5R | 3~4B5R | 4msPELLE | &
A 270 284 165 57 33 88 897
24
% 30.1 31.7 18.4 6.4 3.7 9.8 100
5 A 99 117 84 33 15 43 391
% 25.3 29.9 215 8.4 3.8 11.0 100
% A 171 167 81 24 18 45 506
% 338 33.0 16.0 47 3.6 8.9 100
1 10. RERT, AAR—YPEBIEDLSLLTLET D,
. BlZ1~3 EFEEE _
EIS1ERLE . a8t
[FEAELIEL
A 226 672 898
£
% 25.2 74.8 100
= A 135 257 392
% 34.4 65.6 100
A 91 415 506
8
% 18.0 82.0 100
il 10-1. 1 EILLLEEBT H5EFD 1 BldH1=Y DR
1 2 3 4 5 6 7 | BF
A 99 55 39 6 9 7 8| 223
£
% 444 | 247| 115 2.7 40 3.1 36| 100
= A 65 31 21 5 4 4 4| 134
% 485| 231| 157 3.7 3.0 3.0 30| 100
& A 34 24 18 1 5 3 4 89
% 382 | 270| 202 1.1 5.6 3.4 45| 100

XOBFE L MIE LT 14 %2R,
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il 10-2. 5@ 1 ELL LESHT 58 DEEID 54 E

o rhEE X108
A 95 124 219
2k

% 434 56.6 100
B A 69 61 130

% 53.1 46.9 100

A 26 63 89
£ q

% 29.2 70.8 100

1. EE BRI ECEEFALTOET D HTIEEZLDETITOZDIFTESLY,

&5 $E-BE | /X | BRAE | M- | BEE | Toft
Rt

o A 199 220 42 582 3 79 3
% 22.1 245 4.7 64.7 0.3 8.8 0.3

A 88 99 14 243 3 45 2

> % 22.4 25.2 36 61.8 0.8 115 0.5
A 111 121 28 339 0 34 1

% % 21.9 23.9 5.5 67.0 0.0 6.7 0.2

B 12, HEOSELN T, TRICEROTHE (BRERSKM X HbETEDDNTT A,
[FLE (E574-DVD #&E) /83y (fv8—Fwbk, A—)L, SNS, TV Z5ET) - MHES
GBS, A—I, 91T, PIVEERE) -HF— L RT—FT+Y)

LA | A | en | en | an | s | an | s | en | we | e

A 5( 124| 235| 239 142 76 30 10 7 6 22 | 896

£ % 06| 138| 262| 267| 159 85 3.4 1.1 0.8 0.7 25| 100
A 3 57 96 99 68 28 15 7 4 2 12| 391

> % 08| 146| 246| 253| 174 7.2 3.8 1.8 1.0 0.5 31| 100
A 2 67| 139| 140 74 48 15 3 3 4 10| 505

x % 04| 133| 275| 27.7| 147 9.5 3.0 0.6 0.6 0.8 20| 100
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B 13. 1 BICAIBEBRFETH,

1H4R | 1H3® |1H2&%& |1H1R A&t
i
A 13 674 207 5 899
2%
% 15 75.0 23.0 0.6 100
A 5 280 105 4 394
> % 1.3 71.1 26.7 1.0 100
A 8 394 102 1 505
% % 1.6 78.0 20.2 0.2 100
14, BREFESEESTT M,
DEYUEL | POEL | 525 | POEL | AEYEL | &F
A 74 323 360 126 17 900
2%
% 8.2 35.9 40.0 14.0 1.9 100
A 48 160 148 30 8 394
% % 12.2 40.6 37.6 7.6 2.0 100
A 26 163 212 96 9 506
% % 5.1 32.2 41.9 19.0 1.8 100
B 15. DLVDVEELIENEBARBEFEENSLHYET D,
18Iz 18Iz &l Al Al A&l
3ELE 1~2 [H] 5~6 [H 3~4[H 1~2[q] 1~3[q] BEAELEL L
o A 12 154 126 191 222 114 80 899
% 1.3 17.1 14.0 21.3 24.7 12.7 8.9 100
A 6 76 53 83 95 43 37 393
3 % 15 19.3 135 21.1 24.2 10.9 9.4 100
A 6 78 73 108 127 71 43 506
x % 1.2 15.4 14.4 21.3 25.1 14.0 8.5 100
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i 16. FHRORKDBRBELERRDIZLFIENLVHYFETH.

25 Al A&l Al ELAEZ -
3~6ME | 1~2[@ | 1~3[@E | FFERAGW
A 28 28 83 106 648 893
2%
% 3.1 3.1 9.3 1.9 726 100
A 9 12 34 60 275 390
> % 2.3 3.1 8.7 15.4 705 100
A 19 16 49 46 373 503
% % 3.8 3.2 9.7 9.2 74.2 100
[ 17. B TRETEENHYFET D,
aa 18IZ /3] | | RIZ FEAE -
1~2[@ | 5~6[@ | 3~4[E | 1~2[@ | 1~3[@ L&y
A 81 120 65 100 127 130 276 899
= % 9.0 13.4 7.2 1.1 141 145 30.7 100
A 6 23 17 35 60 72 181 394
> % 15 5.8 43 8.9 15.2 18.3 45.9 100
A 75 97 48 65 67 58 95 505
% % 14.9 19.2 9.5 12.9 13.3 115 18.8 100
1 18. HEZR BT H(BREL) TEAHBYFETH,
RER 88 _
Eehems | B T2E | BB | BSOE ey | B
A 483 186 68 60 103 900
2%
% 53.7 20.7 7.6 6.7 114 100
A 181 99 29 30 55 394
> % 459 25.1 74 7.6 14.0 100
A 302 87 39 30 48 506
x % 59.7 17.2 7.7 5.9 9.5 100
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f119. 7, YBANCEREZRCI-LE, E5TEHEMNZNTTH,
j BB ME | FELGLOZE -
Y BETHD axZ axz Tt &&t
A 278 491 108 17 894
2%
% 31.1 54.9 12.1 1.9 100
A 145 193 43 9 390
> % 37.2 49.5 11.0 2.3 100
A 133 298 65 8 504
% % 26.4 59.1 12.9 1.6 100
[ 20. S &(E, HE, FIFEICERFTH,
FRol | FRIRE | FROME | FRINE | FRI10KE | FR1KE | B 1285E
LART
A 50 336 268 128 52 18 2
2%
% 5.6 375 29.9 14.3 5.8 2.0 0.2
A 19 142 111 59 27 15 1
> % 48 36.1 28.2 15.0 6.9 3.8 0.3
A 31 194 157 69 25 3 1
% % 6.2 385 31.2 13.7 5.0 0.6 0.2
Wp1BE | R 2BE | Wb 3B BAGL BIz&»>T &5t
LA Kigz245
ok A 2 1 1 4 35 897
% 0.2 0.1 0.1 05 3.9 100
A 2 1 1 0 15 393
3 % 0.5 0.3 0.3 0.0 3.8 100
A 0 0 0 4 20 504
x % 0.0 0.0 0.0 0.8 4.0 100

< THIZK o CTRIEIZE/R D | 1X, Web [RIEFH DI
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21 SRENETHEDNHBYFETH,

#A b bt b bt b [ Alc FEAE | &F
5~6@ | 3~4[@ | 1~2[@ | 1~3[@ L7y
A 19 31 62 282 329 175 898
2
% 2.1 35 6.9 31.4 36.6 195 100
A 16 23 41 125 120 69 394
> % 4.1 5.8 10.4 31.7 30.5 175 100
A 3 8 21 157 209 106 504
% % 0.6 16 4.2 31.2 45 21.0 100

f22. 9 AFEEFRIC, EITHESLFEZHEBITYOAL—F)EBRE5EMHY

FIH
#0 b bt b bt b [ Alz FEAE | &F
5~6[E | 3~4[E | 1~2[H | 1~3[ L%y

pon A 9 50 210 408 177 43 897
% 1.0 5.6 23.4 455 19.7 48 100

A 7 32 131 162 51 10 393

> % 18 8.1 33.3 41.2 13.0 2.5 100
A 2 18 79 246 126 33 504

% % 0.4 3.6 15.7 48.8 25.0 6.6 100

f23. BERETRARET IMKEILEDDBVHYETH,

El< ] b AlZ FEAE | &F
3~4 [g] 1~2 g 1~3 [q] L7y
otk A 11 86 360 441 898
% 1.2 9.6 40.1 49.1 100
A 9 47 167 171 394
3 % 2.3 11.9 42.4 43.4 100
A 2 39 193 270 504
x % 0.4 7.7 38.3 53.6 100
% MgEH), THRIZ~6E) LEZXFIE, 0 AThol,
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Ml 24. HBZERRETH (BEFE-HO-JI-HWEOALHKHFLED)

1H3ME 1H2E |18B1E | BREZEEMHN &t
Bt BE A A
A 58 171 452 215 896
2%
% 6.5 19.1 50.5 24.0 100
A 23 49 179 141 392
> % 5.9 12.5 457 36.0 100
A 35 122 273 74 504
% % 6.9 24.2 54.2 14.7 100
M 24-1. BEFERHLEHVTOVETMN DO TI-HLF),
L% AR BHH T =it
FESLTD | FHEHLTLNS LVELY
ok A 86 215 439 740
% 11.6 29.1 59.3 100
A 24 63 204 291
% % 8.3 21.7 70.1 100
A 62 152 235 449
% % 13.8 33.9 52.3 100
25 BB (I ALLEBLETORTORRB)IZBRETH,
#08 | | b | Az BARGWL | ARt
5~6[E | 3~4[E | 1~2[H | 1~3[E
o A 20 25 65 144 126 512 892
% 2.2 2.8 7.3 16.1 141 57.4 100
A 10 10 35 65 57 213 390
> % 2.6 2.6 9.0 16.7 14.6 54.6 100
A 10 15 30 79 69 299 502
x % 2.0 3.0 6.0 15.7 13.8 59.6 100
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H 26. HE-FEBERDEERTEZERETH.

Wo3R%5 | BRRS | HFEYREL | &
A 120 402 367 889
&
% 13.5 452 41.3 100
= A 41 153 196 390
% 10.5 39.2 50.3 100
£ A 79 249 171 499
% 15.8 499 343 100

M 27. BEOBEFICTOVWTERNRLET . ROEBEEHIEIZ 1 DOTHA TS,
i 27-1. AIXBRFETH,

E#ABAR% | A5~6[E | B3~4E | Bi1~2E | ARG | S
A 14 23 230 550 75 892
2%
% 1.6 2.6 25.8 61.7 8.4 100
A 8 10 100 235 36 389
% % 2.1 2.6 25.7 60.4 9.3 100
A 6 13 130 315 39 503
% % 1.2 2.6 25.8 62.6 7.8 100
A 27-2. RIZTBARFTH,
BEHBRS | #5~6E | A3~4[F | Bi1~2E | BREL | &Ft
otk A 104 207 446 132 7 896
% 11.6 23.1 49.8 14.7 0.8 100
A 44 102 193 51 2 392
3 % 1.2 26.0 49.2 13.0 0.5 100
A 60 105 253 81 5 504
x % 11.9 20.8 50.2 16.1 1.0 100
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[ 27-3. #EYHZEES-HE (K5,

BITWEE) ITBRETH,

#HRBARS | #5~6E | H3~4E | Hi~2EH | BREGL | &5
A 12 50 201 557 76 896
2%
% 1.3 5.6 22.4 62.2 8.5 100
A 5 29 110 229 19 392
> % 1.3 7.4 28.1 58.4 4.9 100
A 7 21 91 328 57 504
% % 1.4 42 18.1 65.1 1.3 100
f 27-4. £AFLEFAEE QAT ILE, F—XF) FBRETH,
BEHRBRS | B5~6E | @3~4E | Ai1~2@F | BRAGL | A
otk A 262 130 176 277 48 893
% 29.3 14.6 19.7 31.0 5.4 100
A 86 52 82 143 28 391
> % 22.0 13.3 21.0 36.6 7.2 100
A 176 78 94 134 20 502
% % 35.1 15.5 18.7 26.7 4.0 100
M 27-5. KE® M (EE, higlT, M=, EEF) ETBRXEFTH.
BHBRS | @5~6[E | @3~4[E | BAi1~2F | BX%LGL | &5
A 123 134 282 324 33 896
2%
% 13.7 15.0 315 36.2 3.7 100
A 40 54 112 170 16 392
> % 10.2 13.8 28.6 434 4.1 100
A 83 80 170 154 17 504
% % 16.5 15.9 33.7 30.6 34 100
8 27-6. BMIEEBREFTH,
EABRS | B5~6E | B3~4E | Bi1~2[E | BRLGL | &F
A 64 50 155 406 220 895
2
% 7.2 5.6 17.3 454 246 100
A 18 12 58 193 111 392
> % 46 3.1 14.8 49.2 28.3 100
A 46 38 97 213 109 503
x % 9.2 7.6 19.3 42.4 21.7 100
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8 27-7. HAE S EA, I, T—A2, IRREIF) [FERETH.,
BEHEBRS | B5~6E | H3~4E | Ai1~2FE | BREL A&t
A 19 79 286 475 37 896
2%
% 2.1 8.8 31.9 53.0 4.1 100
A 12 46 135 189 10 392
> % 3.1 11.7 344 48.2 2.6 100
A 7 33 151 286 27 504
x % 1.4 6.6 30.0 56.8 5.4 100
[ 27-8. HW (43, BFH HYH, XFHF)ETEBREFTH,
EHERS | B5~6E | B3~4E | BAi1~2FE | BRALHL At
pon A 3 20 99 461 311 894
% 0.3 2.2 1.1 51.6 348 100
A 3 16 69 223 81 392
> % 0.8 41 17.6 56.9 20.7 100
A 0 4 30 238 230 502
% % 0.0 038 6.0 474 458 100
[ 28. HERCEMZERO FERETH,
18Iz 128 | 181@ | 281@ Bl Al 'Ry | BF
3ELE <Ly <Ly <L 1~2[E | 1~3M
pon A 61 219 350 119 109 26 12 896
% 6.8 24.4 39.1 13.3 12.2 2.9 1.3 100
A 18 68 159 66 62 10 9 392
> % 4.6 17.4 40.6 16.8 15.8 2.6 2.3 100
A 43 151 191 53 47 16 3 504
x % 8.5 30.0 37.9 10.5 9.3 3.2 0.6 100

43




fd 29. BRFHFIXRVDKRZFL A TI D,

F{ANN ARV At
ok A 414 479 893
% 46.4 53.6 100
A 211 178 389
> % 54.2 458 100
A 203 301 504
% % 40.3 59.7 100

[ 30. TRTOBRMFITIEESITT M,

B | A5 | ST | AR
otk A 115 689 89 893
% 12.9 77.2 10.0 100
A 46 309 35 390
> % 11.8 79.2 9.0 100
A 69 380 54 503
% % 13.7 75.6 10.7 100
i 31. BRI I ERAFTH,
1 8IC 1 B8IC 1 B8IC 2 HIZ Alz AIc ®ELZL | SF
SWLULE | 2#<BLY | 1HFKBLY | 1KLY | 1~24F 1~3 %
A 13 91 290 147 180 106 69 896
= % 1.5 10.2 32.4 16.4 20.1 11.8 7.7 100
A 5 45 122 68 81 46 25 392
> % 1.3 115 31.1 17.4 20.7 11.7 6.4 100
A 8 46 168 79 99 60 44 504
x % 1.6 9.1 33.3 15.7 19.6 11.9 8.7 100
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[ 32. BMIBERFTH,

18 18Iz 2 BIz b Alz BRI &t
2EEE | 1BEKBGL | 1 ELKGL 1~2[g] 1~3 [g]
A 21 95 80 227 270 202 895
2%
% 24 10.6 8.9 254 30.2 22.6 100
A 7 48 34 111 108 84 392
» % 1.8 12.2 8.7 28.3 276 214 100
A 14 47 46 116 162 118 503
% % 2.8 9.3 9.2 23.1 322 235 100

[ 33. RYENERRTIETHRITITREELNSNTT H,

EBEITNAZL | HEINRSBL | EBLBRELELLBN &t
A 649 29 180 858
2K
% 75.6 34 21.0 100
= A 264 12 98 374
% 70.6 3.2 26.2 100
£ A 385 17 82 484
% 79.6 3.5 16.9 100
[ 34. BEYILLOBRENTET D,
BREATHTEY, | BREATIC _
MIFZEN &t
PNy EAe Sy 2k o M+3
A 702 155 9 866
£k
% 81.1 17.9 1.0 100
= A 284 85 9 378
% 75.1 225 2.4 100
& A 418 70 0 488
% 85.7 14.3 0.0 100
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[ 35. BRfFIFLI=EATIC, IBIZLEIW, V—X, BIREEMTET D,

BREATHHY, | BKREATIC _
ML &t
hraEh-=Y93 MhM+5
A 602 282 6 890
2K

% 67.6 31.7 0.7 100
= A 236 151 4 391
% 60.4 38.6 1.0 100
“ A 366 131 2 499
% 73.4 26.3 0.4 100

R 36. METREDIFLI-IMI 5 (S

=6, BKF, B, EMELRE)ZBRFTH,

18 18I 2 HIC | et Alc _
- N BRIV | AR
2@ELE | 1[EKSLY | 1TEIKSLY | 1~2[8] | 1~3 [
A 2 20 48 237 413 173 893
2
% 0.2 2.2 5.4 26.5 46.3 19.4 100
5 A 1 10 24 122 164 69 390
% 0.3 2.6 6.2 31.3 421 17.7 100
% A 1 10 24 115 249 104 503
% 0.2 2.0 48 22.9 495 20.7 100

fl37. DABGBGEA, lE, S—ARBE)ERRDEE, T OITHEEL)ERATTH.

FEAE | #0540 | [FEAE ot
EHL | S | ST |

- A 364 428 102 894
% 40.7 47.9 11.4 100
A 108 211 72 391
> % 27.6 54.0 18.4 100
A 256 217 30 503
x % 50.9 431 6.0 100
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8 38. B R EER S EITODVTIRIMETLTLET H,

BEET ’%;;f;{;’if RFLICER |
LTW% YA
(AVA{AY
pon A 195 79 621 895
% 21.8 8.8 69.4 100
A 60 35 297 392
> % 15.3 8.9 75.8 100
A 135 44 324 503
% % 26.8 8.8 64.4 100
M 39. SAFETIC, HE/FA/\2ZFW/H>TVVETH,
%Z; ) gotins | vorn &t
pon A 689 130 76 895
% 77.0 14.5 8.5 100
A 260 92 40 392
3 % 66.3 235 10.2 100
A 429 38 36 503
% % 85.3 7.6 7.2 100
B 39-1. Hit=-MRAB/AZHMLMEDHT-Z>HFIZDWNT, BIHTIEEZED 1 2IZOZAFIFTLEEL,
£ | REEk | FEOA- | RA | TV, BRE #8¥5E0 | BALEC | oM | &Ft
b vk EE—
2K | A 9 5 30 87 3 61 9 204
% 4.4 2.5 147 | 427 15 29.9 4.4 100
B | A 5 4 18 57 2 40 5 131
% 3.8 3.1 137 | 435 15 305 3.8 100
=z | A 4 1 12 30 1 21 4 73
% 5.5 1.4 16.4 | 411 1.4 28.8 5.5 100
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f 40-1.

HEIFZZO1EMIZ, BOUND AR > TN =2/ a0FEEZRS
BERHYELEN(RE)

FEAE BER 2< Hh iy A&t
#A Ho1- Hhot=
pon A 58 119 668 13 858
% 6.8 13.9 77.9 15 100
A 17 44 302 6 369
> % 46 1.9 81.8 16 100
A 41 75 366 7 489
% % 8.4 15.3 74.9 1.4 100
fE 40-2. HAT=EZDO1ERMIC, BHUNADALRSTLN=2/300EZRS
BENHYELEH R .
FEAE BFR 2< oy )Y Al A&t
#8 H-o1- otz
otk A 101 227 514 21 863
% 11.7 26.3 59.6 2.4 100
A 70 139 160 9 378
> % 18.5 36.8 42.3 2.4 100
A 31 88 354 12 485
% % 6.4 18.1 73.0 2.5 100
[ 40-3. HET=IFD 1B, BRSO ADKRSTL =2/ 00 FZERS
BEBHYELENN(ZOM(BRRIERE)),
FEALE BFR 2< oYy =Yy Rl =111
#8 H-ot1= Thvot=
A 14 436 328 74 852
2%
% 1.6 51.2 385 8.7 100
A 10 198 132 28 369
3 % 2.7 53.7 35.8 7.6 100
A 4 238 196 46 484
x % 0.8 49.2 405 9.5 100
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[ 41. NREDIRIC, REATH/NAZRIABEVELED HTEIFESHIDLTIZOZ

DIF TS,
R & Smmk | HR ik LWg otz
Stk A 479 70 21 155 20 338
% 53.6 78 2.4 174 2.2 37.8
5 A 203 30 12 60 7 156
% 51.9 1.7 3.1 15.4 1.8 39.9
£ A 276 40 9 95 13 182
% 54.9 8.0 1.8 18.9 2.6 36.2

[ 42. HEF=IFBICF BSHWEE GEA, BB, E—L, FELE)ERAETH,

H5~6 | | .
&0 g EM3~480 | BA1~28H | A1~3H
A 27 37 59 155 215
2%
% 3.0 4.1 6.6 17.3 240
5 A 18 24 42 80 86
% 4.6 6.1 10.7 20.4 21.9
£ A 9 13 17 75 129
% 1.8 2.6 34 14.9 25.7
P&HT=
[FEAE ;
QE-3> W -/ 82 &t
RELL
BHTIND)
A 23 272 107 895
2K
% 2.6 30.4 12.0 100
5 A 7 100 35 392
% 1.8 255 8.9 100
£ A 16 172 72 503
% 3.2 34.2 14.3 48
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Bl 42-1. HBFEHROAIE 1 BHY, FBBITREL, ENGULDDEZRAFETH,
(E—IL-FFa—/\A 350ml F£H4EE 05 &, BHAEIYS 1 #F 180ml HNFHE 1 SICHY)

15 18UE28 | 28LE3A |3AULE4ES | 480ESS 54 &5t
(180mD) KR | (360m) K | (540m) K | (720m)KiE | (900m) Kz | (900ml) LA L
) A 175 171 107 40 10 8 511
*® % 34.3 33.5 20.9 7.8 2.0 1.6 100
A 77 88 68 15 2 6 256
» % 30.1 34.4 26.6 5.9 0.8 23 100
A 98 83 39 25 8 2 255
x % 38.4 32.6 15.3 9.8 3.1 0.8 100

[ 43. BE, HE=DFR(BidHA) ERBLTLSBA (WHIE) DFIR (BirH) DEEHEEDLLNTT D,

0~ 300~ 600~ 900~ 1200~ 1500 5 M _
299 A | 599 BAM 899 AH 1199 5H 1499 5H BE ABBIEL oLl

A 104 389 168 73 28 15 93 870

£ % 12.0 447 19.3 8.4 3.2 1.7 10.7 100
A 43 185 73 30 12 4 35 382

> % 11.3 48.4 19.1 79 3.1 1.1 9.2 100
A 61 204 95 43 16 11 58 488

% % 12.5 418 19.5 8.8 3.3 23 11.9 100

X IS5 1%, Web BIZEE DI

[ 44. NFEEDEIC, BRAENHYZELE=D,

Hot1- Eh-ot= =118
A 888 5 893
2K

% 99.4 0.6 100
5 A 386 4 390

% 99.0 1.0 100

A 502 1 503
8

% 99.8 0.2 100
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 44-1. NZEQHEIC, BRAELHBYFELEN(B),
(RS 44. TMHo1-1EBEXT-EB)
1 2 3 4 5 6 |10&akUE | &F
A 138| 470 | 160 70 22 5 2 867
2K
% 159 | 542| 185| 8.1 2.5 0.6 0.2 100
A 65| 205 69 21 13 2 1 376
> % 173 | 545| 184| 56| 35 0.5 0.3 100
A 73| 265 91 49 9 3 1 491
% % 149 | 540| 185| 100| 18| 06 0.2 100

[ 45. HB1=(E, 1 BICFEIE], WEEEEIT D,

4[EELE 3 [ 2H 1 =] #A(E A&t
BN

otk A 27 287 421 136 21 892
% 3.0 32.2 47.2 15.3 2.4 100

A 15 66 201 920 18 390

> % 3.9 16.9 51.5 23.1 4.6 100
A 12 221 220 46 3 502

% % 2.4 440 43.8 9.2 0.6 100

i 46. Hf=1%, 1 BICEE], HEITSEE>THETH,

4[ELLE 3[E 2= 1[E ffoT =it
LVZZLY
A 2 30 82 132 647 893
2%
% 0.2 34 9.2 14.8 725 100
A 1 12 44 66 267 390
> % 0.3 3.1 1.3 16.9 68.5 100
A 1 18 38 66 380 503
x % 0.2 36 7.6 13.1 75.6 100
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[ 47. WZEZEVVRFIZIAHET D,

(RS E Y. 15 1=FIZH3 HAL it
A 32 391 471 894
2%
% 3.6 43.7 52.7 100
5 A 16 177 198 391
% 4.1 453 50.6 100
£ A 16 214 273 503
% 3.2 425 54.3 100
i 48. R GEKOYMRRZILKLRE) BHYET .
Hd Aq A a8t
A 548 344 892
£F
% 61.4 38.6 100
= A 218 172 390
% 55.9 441 100
£ A 330 172 502
% 65.7 343 100
i 48-1. [ 48 Tl HHI1EBEA-FBEDEENBRFE-T-F#
F# () 0-5 | 6-10 | 11-15 | 16-20 | 21-25 | 26-27 | &%t
A 6 119 239 133 35 11 543
£
% 1.1 21.9 44.0 24.5 6.4 20 100
= A 2 33 92 68 14 6 215
% 0.9 15.4 428 31.6 6.5 2.8 100
& A 4 86 147 65 21 5 328
% 1.2 26.2 448 19.8 6.4 15 100
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[ 49. TEMHETHYFT D,

Hb AR &t
otk A 408 483 891
% 458 54.2 100
A 201 190 391
> % 51.4 48.6 100
A 207 293 500
% % 414 58.6 100
[ 49-1. [ 49 TEMENTHD I LEX -BDEMEN BT I-Fi
FE (%) | 0-5 | 6-10 | 11-15 | 16-20 | 21-25 | 26-27 | A&t
pon A 35 98 105 96 56 9 399
% 88| 246 26.3 24.1 14.0 2.3 100
A 19 55 49 47 26 1 197
> % 97| 279 24.9 23.9 13.2 05 100
A 16 43 56 49 30 8 202
% % 79| 213 27.7 243 14.9 40 100
[ 50. HEERDAEET, FEHLTEIBEFEDLLVHYETH,
e BEi1~5@E | A1~3[E | [FEAE -
BE BE AR
A 444 332 88 30 894
2%
% 49.7 37.1 9.8 34 100
A 164 157 51 21 393
> % 41.7 40.0 13.0 5.3 100
A 280 175 37 9 501
x % 55.9 34.9 7.4 1.8 100
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R 51. [EEICEARICH

HTEDBLLRAPRIER, BESIHAANET D,

4 NPLE 3A 2 A 1A HEY &t
LVEELY
A 387 172 171 53 111 894
2%
% 43.3 19.2 19.1 5.9 12.4 100
A 148 74 72 29 70 393
> % 37.7 18.8 18.3 74 17.8 100
A 239 98 99 24 41 501
% % 47.7 19.6 19.8 4.8 8.2 100
& 52-1. LLRIT (5 SE<SULVAT EERTBAM B TET -,
(A (AYAVS A&t
o A 203 691 894
% 22.7 773 100
A 88 305 393
> % 22.4 77.6 100
A 115 386 500
% % 23.0 77.1 100
8 52-2. LLRT (5 SE<BULVAT) EERTIRN G- TET -,
(A LR =11
ok A 165 728 893
% 185 81.5 100
A 73 320 393
> % 18.6 81.4 100
A 92 408 500
x % 18.4 81.6 100
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f 52-3.

LI (5 FESB UV EERTHRMNB-TE =,

A (AYAV-4 A&t
otk A 198 691 889
% 22.3 777 100
A 72 320 392
> % 18.4 81.6 100
A 126 371 497
% % 25.4 74.7 100
& 52-4. LIRT (5 FE<BULVED EERTRIVET B K5I -1,
FEIEFLUATEYVOELE>TET:,
F{A (AYAV-4 A&t
o A 458 434 892
% 51.4 48.7 100
A 151 240 391
> % 38.6 61.4 100
A 307 194 501
% % 61.3 38.7 100
& 52-5. LARI (5 SE<BUVET) LR TEREALELCTE,
FITLRTKY VD EHE-TET
(A L\VE =11
ok A 326 567 893
% 36.5 63.5 100
A 115 277 392
> % 29.3 70.7 100
A 211 290 501
x % 421 57.9 100
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52-6. LAEI (5 FE<B LA ELERTHMMENS LS >TEL,
FRIFUAIKYVOELLE-TE =,

[ { A (AYAY-4 &5t
A 508 386 894
2k
% 56.8 432 100
. A 197 196 393
% 50.1 49.9 100
A 311 190 501
8
% 62.1 37.9 100
1 52-7. LI (5 F£<5LVAT EERTROENSITLLHTET-,
FIX LRI XY S5 KE->TET =,
A (AYAY-4 a5t
A 120 772 892
2K
% 135 86.6 100
= A 72 321 393
% 18.3 81.7 100
A 48 451 499
8
% 9.6 90.4 100
il 52-8. LIAT (5 F£<5ULVAT) EERTHE DD LLLE-TES -,
1 2 aFt
A 550 344 894
£k
% 61.52 38.48 100
= A 214 179 393
% 545 45.6 100
& A 336 165 501
% 67.1 32.9 100
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f 53. REDRBEREIELESTT D,

ETHELL | EH&L | HFEYKAGLY | KLY &t

& | A 124 636 120 12 892
% 13.9 713 135 14 100

B A 62 260 62 7 391
% 15.9 66.5 15.9 18 100

=% A 62 376 58 5 501
% 12.4 75.1 11.58 1.0 100
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ABSTRACT

Background: Because of the increasing number of mothers who continue to work after childbirth, participation in
childcare has diversified. However, the impact of the main caregiver on children's habits has not been determined. We
sought to examine the effect of caregiver differences on childhood habituation of between-meal eating and body mass
index (BMI).

Methods: The Ibaraki Children’s Cohort Study involved 4592 Japanese children whose parents answered health
questionnaires at age 3. Follow-up questionnaires were distnibuted to parents when children were 6 and 12 years old
and to study subjects directly when they were 22 years old. We compared prevalence of between-meal eating and
overweight as well as mean BMI at ages 6, 12, and 22 years, by their main daytime caregiver at age 3.

Results: Compared to children cared for by mothers, those cared for by grandparents had a higher prevalence of
between-meal eating before dinner for boys and girls at ages 6 and 12 years. At age 22 years, boys cared for by
grandparents had a higher prevalence of overweight than those cared for by mothers (18.5% versus 11.2%,
P =0.037), but no such difference was noted in girls. However, both boys and girls cared for by grandparents had
higher mean BMI over time than those cared for by mothers (coefficient = 0.47 kg/m® for boys and coefficient =
0.35kg/m? for girls).

Conclusions: Being cared for by grandparents at age 3 was associated with subsequent between-meal cating
habits, being overweight, and increased mean BMI from childhood to adulthood.

Key words: children; cating habits; overweight: cohort study; epidemiology

Among women with children over the age of | year, 96.6%

INTRODUCTION

The participation of women in society as workers has
markedly increased throughout the world.! In Japan, the
employment rate for women between 25 and 44 years of age
has gradually increased since 1991 The number of women
who continue to work after the termination of their childcare
leave has also increased from 9.3% in 1985 0 24.2% in 2009.

of mothers who continue to work use parental support and
childcare facilities, such as a nursery school.®

Consequently, types of participants in childcare, including
grandparents and nursery schools, have become diversified.
Subsequent dietary habits may be influenced by the feeding
practices used by such diverse caregivers during children’s
upbringing.** In particular, the grandparent-child relationship

Address for comesponddence. Hiroyasu Iso, MD, PhD, MPH, Professor, Public Health, Department of Socml and Environmental Medicine, Osaka University
Graduate School of Medicine, 2-2 Yamadacka, Suita, Osaka 5650871, Japan (e-mail: 1o pbhel. med.osaka-uac jp).
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is important, because parenting methods are transmitted across
generations,” and grandparents are one of the most stable
relationships in children’s lives as prnimary l:.ill'cgi‘-'l!l!i.f For
example, 52.3% of grandmothers in Japan provided care for
their grandchildren until their first grandchild became 3 years
old.* The proportion of mothers who used nursery school until
their children became 3 years old increased from 18.9% to
34.9% between 1990 and 1994.° There is some evidence that
parenting method affects children's eating habits * ' A cross-
sectional study reported that children aged & 1o 10 vears cared
for by grandparents had higher consumption of unhealthy
snacks and sugar-added drinks and were twice as likely to be
overweight compared with those cared for by their parents. '
Similarly, a cohort study in the United Kingdom showed that
parenting by grandparents durmg the first 4 months of life was
associated with a 34% higher risk of overweight among their
children at age 3 years than children who were not parented by
grandparents. !

However, the impact of the main daytime caregiver on
children's habits afterwards has not been elucidated. In this
cohort study, we sought to examine the effect of caregiver
differences on subsequent childhood habituation, focusing on
between-meal eating habits, being overweight, and body mass
index (BMI). Our a prion hypothesis was that children cared
for by grandparents at 3 years of age would have more
between-meal eating habits, would be more hkely to be
overweight, and would have higher mean BMI later in life
compared to those cared for by their mothers during the same

penod.

METHODS

Study subjects

The Ibaraki Children’s Cohort (IBACHIL) Study is a long-
term prospective cohart study involving children born in 1989
in 87 communities of lbaraki Prefecture, Japan. In 1992, we
distributed a health questionnaire to parents at the site of
community-based health checkup for 3-year-old children. A
total of 4592 out of 100526 children who had the check-up
returned the questionnaires by mail after completing them at
home. We excluded 311 children for the following reasons: (1)
incomplete caregiver information at the baseline questionnaire
(n=18), (2) undetermined gender (n = 1), (3) not living with
a mother (n=234), and (4) being cared for by their fathers
and others (= 71). Ultimately, 4281 children (2239 boys and
2042 girls) were enrolled in this study (response rate, 40.7%).
We subsequently camed out follow-up surveys at age 6 (2141
subjects; follow-up rate, 5000%), 12 (2375 subjects; follow-up
rate, 55.5%), and 22 years (1559 subjects; follow-up rate,
36.4%) based on mail-in surveys. At ages 6 and 12 years, the

respondents were the parents. At age 22 vears, the respondents
were the study subjects themselves.

This study protocol was approved by the Epidemiology
Combination Ethics Review Committee of [baraki Prefecture.
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Baseline measurements

A guestionnaire administered to parents regarding their 3-
yvear-old  children  included guestions regarding  several
lifestyle and physical factors, such as height, weight, eating
habits, and living armangements. The “main daytime
caregivers” wene discerned from the onginal guestionnaire
at 3 wyears of age, which allowed for classification into
(1) mothers, (2) grandparents, and (3) nursery school or
kindergarten staff.

The questionnaire asked about between-meal eating (three
or more times a day, twice a day, once a day, or no snacking),
between-meal esting before bedtime (everyday, three-five
times a week, one-two times a week, two-to-three times a
month, or once a month), birth weight, types of feedng
{maternal breast-feeding, artificial feeding, or mixed feeding),
usual wake-up time (before 6 am, between 6 and 7 am,
between 7 and & am, between 8 and 9 am, or after 9 am), usual
bed time (before 8 pm, between & pm and 9 pm, between 9
and 10 pm, between 10 and 11 pm. or after 11 pm), physical
activity (which parents estimated qualitatively as very active,
active, not oo active, or not active), major type of playing
(outdoor play or imdoor play), living with brothers or sisters
(yes or no), picky eating (ves or no), father’s type of
work (full-time service, part-time job, independent business,
agriculture, forestry and fisheries, unemploved, or other),
and mother’s type of work (full-time service, part-time job,
independent business, agriculture, forestry and fisheries, full-
time housewife, unemployed, or other). We defined “between-
meal eating three times or more per day™ as between-meal
eating (yes), “between-meal eating before bediime every day™
a5 between-meal eating before bedtime  (ves), “matemal
breast-feeding or mixed feeding” as maternal breast-feedimg
(yes), “waking up afler % am" as waking up late (ves), “going
to bed after 11 pm (ves)” as going to bed late (yes), “very
active or active” as physically active, “outdoor play”™ as
plaving outside, “father’s full-time or part-time job"” as father’s
employment (yes), and “mother’s full-time or par-time job™
a5 mother's employment (yes). BMI was calculated as weight
(kg) divided by the square of the height in meters (m®).
Overweight was defined as a BMI =17 9kg/m® for boys and
=176 kg'm? for girls."?

Follow-up measurements

Similar questionnaires were distributed when children were
aged 6, 12, and 22 years. Between-meal eating habit
information was collected with the 6-year-old and 12-year-
old follow-up surveys based on the questionnaire admimstered
to parents and with 22-year-old follow-up survey based on the
questionnaire administered to the subjects.

From the guestionnaire at ages 6 and 12 years, we defined
“between-meal eating 30 minutes before dinner™ as between-
meal eating before dinner (ves), “between-meal eating three
times or more per day” as between-meal eating (ves), and
“between-meal eating before bedtime three times or more per
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week™ as between-meal eating before bedtime (yes). At age 22
yoass, the samee defimion was nj.rj.r]jcd caucpl [im betwoon-
meal eating, which was defined as “between-meal eating five
times or more per week™.

Overweight was defined as a BMI =176 It_g.l'm! for boys and
=173 kg/m” for girls at the age of 6 vears, =21 2kg/'m® for
boys and =21.7kg/m” for girls at the age of 12 years, and
=25.0 ||c‘g."n'11 for both boys and girls at the age of 22 :,-‘cars.]z

For the analyses, we focused on the prevalence of betwesn-
meal eating before dinner, being overweight, and BMI level as
the primary outcomes. We also used frequent between-meal
eating and between-meal eating before bedtime as secondary

ulcomes.

Statistical analyses

Differences in mean values or frequencies of the baseline
charactenstics according to daytime caregivers (grandparents
and nursery school or kindergarten staff versus mothers) were
tested by the analysis of vaniance (ANOVA) or chi-square test.
Sex-specific odds ratios (ORs) and 95% confidence mtervals
(95% Cls) for each owtcome according to the daytime
caregiver were examined using logistic regression models,
adjusted for baseline types of feeding, wake-up time, time of
sleep, physical activity, playing outside, living with brothers
or sisters, picky eating, and father's employment. To examine
whether the caregiver and overweight association  was
mediated by between-meal eatmg, we adjusted further for
between-meal eating parameters at each age: “between-meal
cating three times or more per day' at age 3 years and
‘between-meal eating before dinner” at ages 6, 12, and 22
vears.

To examine the impact of the caregiver on BMI over time,
the analysis of repeated measures of BMI was performed
using  mixed-effects models, which accounted for the
comelation existing between repeated measurements taken
from the same individual.” In the present study, we used the
following model:

Yy = Py + P+ Pp - Cu.n:giw:r,r. + Py - Tim.c,}.
+ Bey - (Caregiver = Time); 4+ &y
where y,; represents the BMI for individual 1 taken at time j;
[y represents the intercept and By the slope of the linear
relationship between the BMI and time; Pp represents the
effect of caregiver type on BMI, considered as constant across
time; and fpr represents the effect of caregiver type on the
slope describing the linear relationship between BMI and
time. Coefficients  for this model were estimated by
maximization of the likelihood using the SAS procedure
MIXED and specifying a compound symmetry structure
for the covarance matnx. For interpretability, exponentiated
TegrEssion from regression  models  wath

continuous outcomes were reported as differences i BMI

coefficients

mssociated with caregiver type afler adjustment for potential
confounding factors. In multivariate analysis, we adjusted for
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types of feeding, wake-up time, time of going to bed, phy=ical
.uu..livi.l:y, p]u;'il:lg, oulside, |.i.'|.'iug willy brothers or ssiers, l.li.l.,]!.:r
cating, and father’s employment, which were sigmficantly
associated with caregiver type at baschne. Furher, all
between-meal eating was adjusted in the way mentioned
above.

All stanistical analyses were performed with SAS version
93 software (SAS Institute, Inc., Cary, NC, UsA) All
probability values for statistical tests were two-tailed, and
values of P <005 was regarded as statistically significant.

RESULTS

At the age of 3, 75.5% (75.4% in boys and 75.6% in girls) of
subjects were cared for by mothers, 1006% (10.5% in bowvs and
10.6% in girlsh by grandparents, and 13.9% (14.1% in boys
and 13.7% in girls) by nursery school or kindergarten staff. As
shown in Table 1, the mean baseline BMI, the prevalence of

overweight, and the prevalence of between-meal eating were
higher among children cared for by grandparents and by
nursery school or kindergarten staff for both boys and girls
compared to those cared for by mothers. Overall, children
cared for by grandparents were more likely to be physically
active and to have employed mothers, and they were less
likely to be fed by maternal breast milk, wake up late (boys
only), play outside, be picky eaters {(bovs only), and have
employed fathers (bovs only) compared with those cared
for by mothers. Children cared for by nursery school or
kindergarten staff were more likely to have employed mothers
and less likely to go to bed late (girls only), live with brothers
or sisters (girls only), be picky eaters, and have employed
fathers compared with those cared for by mothers.

As shown in Table 2, the multivariable-adjusted ORs of
between-meal eating at age 3 years among children cared for
by grandparents compared to those cared for by mothers were
29 (95% CI, 2.1-4.1) for boys and 2.5 (95% CI. 1.8-3.5)
for girls. The multivanable-adjusted ORs of between-meal
eating before dinner among children cared for by grandparents
compared to those cared for by mothers were 2.1 (95% CI,
1.4-3.1) for boys and 2.5 (95% CI, 1.7-3.8) for girls at age 6
years, 1.3 (95% CL 0.9-1.8) for boys and 1.9 (95% CI,
1.3-2.8) for girls at age 12 years, and 0.9 (95% CI, 0.6-1.5)
for boys and 1.2 (95% CI, 0.7-2.0) for girls at age 22 years.
The respective ORs among children cared for by nursery
school or kindergarten staff compared to those cared for by
mothers were 1.4 (95% CIL, 1.0-1.%) for boys and 1.8 (95% CI,
1.3-2.5) for girls at age 3 years, 1.6 (95% CI, 1.1-2.4) for
boys and 1.6 (95% CI, 1.0-2.4) for girls at age 6 vears, 1.0
(95% CI, 0.7-1.5) for boys and 1.7 (95% CL, 1.1-2.5) for girls
at age 12 years, and 1.2 (95% CL, 0.8-1.9) for boys and 0.9
(95% CI, 0.5-1.5) for girls at age 22 vears.

The multivariable-adjusted ORs of those overweight at age
3 wears (Table 3) among children cared for by grandparents
compared to those cared for by mothers were 2.2 (95% CI,
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Table 1. Sex-specific mean values and proportion of baseline characteristics at age 3 among 22389 boys and 2042 girls, IBACHIL,
1989
Boys Girlz
Caregivers lor 3-year-ald ehiidren Nursery school or Nursery school of
areg ye Mothers  Grandparents Lo oien giay  MOMSrS  Grandparents oo n stat

(n=1683) (n=233) {n=313) (r=1547}  (n=217) {m= 27B)
Between-rmeaal aaling 23 limes of more per day, % 131 314 7. 133 2B T 21.0%*
Between-meaal aaling before bedlirme every day, % 1z 150 14.3 13.0 123 16.2*
EMI, kg'm® 1E6.2 16.54== 16.49* 16.0 16442 16.2%*
Owversemhl, 3 6.4 13.8%+* 1.0+ BB 15.0* 1.0
Birth weighl. g 3230 3T 3245 3123 3178 INe
Maternal breas! feeding, % 60.0 47 G 575 61.5 SO0+ 58.3
Waking-up afler 8 am, % 4 174 a BE 78 0
Going to bed after 11 prin, 3% 6.0 3.8 3.5 58 78 2.5
Phiysically active, % aLr 6.1+ Bd .2 88.7 83.1* a1.0
Playing oulside, % B5.5 O .4== 849 85.0 g1.2+ 96.0
Living with beothess or sistens, % 708 Ta.5 T5.7 79.8 TE.5 T Gees
Picky ealing, % 55.5 44 5%* 47.8% 50.8 46.0 41.5%*
Father's employment, 6.4 TH.4%* Tiases 85.5 ad.1 G T+
Mother's employment, 5% 33 B7.G4es T1.3%es 33 DO T T2 Teas
Palernal BMI, h.g'rr'F 221 23.2 231 231 230 232
Malerral B8, lc-g.'m’ 21.2 214 21.2 21.2 21.3 21.0

BMI, body mass index.

P 005, <P < 001, **=P < 0.001, comparad with mothers as caregivers.

1.4-3.4) for boys and 1.6 (95% CL, 1.1-2.5) for girls. At age &
years, the respective ORs among children cared for by
grandparents compared to those cared for by mothers were
2.4 (95% CI, 1.4-4.3) for boys and 1.5 (95% CL 0.8-2.7) for
girls. At age 12 years, the respective ORs among children
cared for by grandparents compared to those cared for by
mothers were 1.9 (95% CL, 1.3-2.8) for boys and 0.9 (95% CI,
0.5-1.6) for girls. The respective ORs at age 22 years among
children cared for by grandparents compared to those cared
for by mothers were 2.0 (5% CL, 1.1-3.6) for boys and 0.4
(95% CI, 0.1-1.3) for girls. The respective ORs among
children cared for by nursery school or kindergarten staff
compared to those cared for by mothers were 18 (95% CI,
1.2-2.7) for boys and 1.2 (95% CI, 0.8-1.8) for girls at age 3
wears, 1.7 (95% CI, 0.9-3.0) for boys and 1.6 (95% CI,
0.9-3.0) for girls at age 6 yvears, 1.2 (95% CI, 0.8-1.9) for
boys and 1.3 (95% CI, 0.8-2.2) for girls at age 12 years, and
1.3 (95% CI, 0.7-2.5) for boys and 1.1 (95% CI, 0.4-2.5)
for girds at age 22 years. After further adjustment for the
frequency of between-meal eating at each age, the ORs among
children cared for by grandparents and by nursery school or
kindergarten staff compared to those cared for by mothers did
not change.

Crude and multivariable-adjusted  differences i BMI
(repeated across all time points) associated with caregiver
type are presented in Table 4. Children cared for by
grandparents had higher BMI over time than those cared for
by mothers (coefficient = 0,47 [95% CI, 0.24-0.70] for boys
and 0.35 [95% CI, 0.13-0.57] for girls), and these differences
did not change afier adjusting for confounding variables (042
[95% CI, 0.19-0.66] for bovs and 0.36 [95% CI, 0.14-0.58]
for girls). Children cared for by nursery school or kindergarien
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staff had higher BMI than those cared for by mothers (032
[95% CI, 0.11-0.53] for boys and 0.26 [95% CI, 0.06-0.47]
for girls), and these differences did not change after adjusting
for confounding varbles (0,27 [95% CL 0.06-0.48] for boys
and 0.27 [95% CL 0.06-0.48] for girls). After further
adjustment for the frequency of between-meal eating at each
age, the results still did not change.

DISCUSSION

In this prospective study, we found that children cared for by
grandparents in early childhood had a higher proportion of
between-meal eating habits for both genders in childhood and
adolescence, a higher proportion of overweight for boys, and
a higher mean BMI for both genders from childhood to
adulthood. Similar but weaker trends were observed for
children cared for by nursery school or kindergarten staff. To
our knowledge, this is the first prospective study to track such
an association from childheod to adulthood.

Parenting style has been reported to affect children’s eating
hahits ** Family food environments have been shown o be
associated with children's dietary habits of consuming sweet
snacks and high-energy drinks, which are likely to promote
fatness.' Parenting attitudes, such as parental forcefulness
or encouragement to eal, and food offers have also been
associated with children's relative weighL”’ A cross-sectional
study of elementary and junior high school children in the
Tokushima Prefecture Study reported that eating meals with
family every day was associated with a lower prevalence of
obesity, defined as more than 120% of the gender- and height-
specific standard weight, as well as with desirable habits,
such as eating balanced meals.'” The Toyama Birth Cohort

J Epidemicl 2015;25(8):600-607
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Table 2. Sex-specific and multivariable-adjusted odds ratios of eating habits according to caregivers

Boys Girls
Caregiver for J-yearald children  ympar of  Mumber of oR Mullivariable-  Mumber of  Number of R Muffvariable-
subjects cases adpusied OR” subjecis canes adjusted OR™
AL age 3
Betaeen-meal saling 23 imes or mone per day
Moffars 1686 218 10 10 1535 04 ] 1.0
Grangparenis 2 72 30 (2242 29 [21-4.1)*= Fa ] 82 26 {1.9-37p** 25 (18-35p*
Mursary school or kindergarfen stalf o 58 14 (1.0-2.0) 14 (1.0-19) 278 S8 1.7 (1.3-24)p** 1.8 (13-25p*
Between-meal sating before bedime ewery day
Moffers 1880 186 10 i0 1612 a7 ] 1.0
Grandparenis 2% kT 1.4 (0.8-21) 14 [08-21) 12 28 0.9 {08-1.4) 0.9 {08-1.4)
MNursery schoo! or kindergarfen stxff 300 43 1.3 (0.8-19) 1.3 [0.8=-119) 274 50 1.6 (11=2.1p 1.6 (1.1=2.3)**
Al age B
Between-meal saling before dinner
Moffers o2 350 1.0 10 T2 02 1.0 1.0
Grandparents 123 78 232 (1.5-32) 21 [14-3. 1) 115 74 26 (18-3Tp** 25 (17-38p*
Mursery schoo! or kindergaren sl 1 L] 16 (1.1=-2.4) 18 [1.1=-2.4)* 108 a8 1.6 (1.1=24)* 1.6 (1.0-24)*
Between-meal saling 23 imes or more per day
Moffars 803 17 1.0 10 & 20 1.0 1.0
Grangparents 125 B 32 (1.3-75" 3113717 118 T 2.2 (D.9-54) 27 (1.1-8.T7)*
MNursery schoo! or kindergarfen stxff 123 & 20 (0.7=-5.4) 18 [0.7=5.4) m [ 2.0 (D.8=5.1) 2.3 (0.9-8.3)
Between-meal saling before bediime 25 mes or mome per week
Moffars 802 ] 1.0 10 T4 L] 1.0 1.0
Grangparents 125 17 1.5 (0.8-2.8) 15 [0.B-2.7) 115 14 1.3 (0.7-2.4) 1.4 (0.7-2.5)
MNursery schoo! or kindergarfen stxff 123 12 1.0 (0.5=2.0) 1.1 [06=2.0) 10 14 1.4 (0.7-2.5) 1.6 (D8=3.0)
Al age 12
Between-meal saling before dinner
Moffears 1] 483 10 10 Ti2 76 1.0 1.0
Grandparents 165 103 14 (1.0-19) 1.3 [0.8=-1.8) 136 az 20{1.3=28)** 1.0 (13-28p*
Mursery schoo! or kindergaren sl 154 L] 1.1 (0.B=-1.5) 1.0 [0.7=1.5) 128 a1 1.6 (1.1=24)* 1.7 (1.1=25)*
Betwsen meal saling 25 imes or more per week
Moffears BBE 38T 10 10 Ti5 148 1.0 1.0
Grandparents 166 L] 1.0 (0.7-1.4) 1.0 [0.7-1.4) 138 1 0.9 (0.8-1.3) 0.9 (0E-1.3)
Mursery schoo! or kindergaren sl 158 h! 1.1 (0.B-1.8) 12 [0B=-1.7) 130 54 0.8 (0.5=1.2) 0.8 (0E=1.3)
Between meal saling before badiime 23 Smes or mane per week
Moffars 8B4 a3 1.0 10 738 54 1.0 1.0
Grangparents 163 24 1.7 (1.0=2.7)" 1.5 [0.8=-2.5) 136 n 1.1 (0.6=2.2) 1.1 (0E=-2.3)
MNursery schoo! or kindergarfen stxff 158 1 0.7 (0.4-1.4) 07 [0.4=1.3) 129 n 1.2 (D.6-2.3) 1.2 (DE-2.5)
Al age 22
Betwaen-meal saling before dinner
Moffars 529 36 10 10 503 84 1.0 1.0
Grangparents 104 @1 1.0 (0.8-1.5) 0.9 [0.6=1.5) a3 0 1.2 (0.7=1.9) 1.2 (D.7=2.0)
Mursery schoo! or kindergaren sl 100 G4 1.2 (0.B-19) 12 [0.B=1.19) B4 58 0.9 (0.5=1.4) 0.8 (0.5=1.5)
Betwaen-meal saling 25 imes or more per wesk
Moffears 542 141 10 10 518 03 1.0 1.0
Grandparents 107 23 0B (0.5-1.3) 0.9 [0.5=1.5) 96 iz 0.8 (0.5=1.2) 0.8 (0.5-1.3)
Mursary school or kindergaren sl 102 25 0.8 (0.6-1.5) 1.0 [0.6=1.8) &7 35 1.0 (0.7=1.7) 1.1 (0.7-1.8)
Betwaen-meal saling before bediime 23 Bmes or mone per waek
Moffears 542 108 10 10 518 50 1.0 1.0
Grandparents 108 Fal 1.0 (0.6-1.8) 1.0 [0E=1.7) 96 n 1.2 (D.6=2.4) 1.3 (DE-2.8)
Mursery schoo! or kindergaren sl 102 13 0.6 (0.3-1.1) 08 [0.3=1.1) &7 0 1.2 (0.6-2.5) 1.3 (DE-2.8)
OR, odds ratio.

P 005, =P <001, **=F < 0.001, compared with mothers as caregivars.
Epultivariable models adjusted for types of feeding. wake-up time, time to bed. physically active. playing cutside, living with brothers or sisters, picky
eating, and father's employment at age 3.

Study showed that the OR of iregular snack intake was (0,63
(95% CI, 0.55-0.73) among children cared for by mothers
compared to those cared for by others, but there was no
mssociation between caregiver type and obesity (Kaup Index;
BMI =18.0) at age 3 years.'®

The prevalence of overweight and mean BMI pooled over
multiple measures across time were higher among boys cared
for by grandparents than those cared for by mothers. For girls,
we found a similar association between caregiver type and
mean BML, but not between caregiver type and prevalence of
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Table 3. Sex-specific and multivariable-adjusted odds ratios of overweight subjects according to caregivers
Boys Girls
Caregieer for
Soymaroid chikdren  Mumber of - Mumiser of ar Muvanabie Mulvariable:  Mumber of Mumber of op  MuRvanabio-  Multivariable
subjects. cases afusied OR®  adjusied OR®  subjecs cases adusted OR®  adjusted OR"
At age 3
Creeraveight
Mathers 1647 108 1.0 1.0 1.0 1484 1485 1.0 1.0 1.0
Grandparents 28 n 23 [1.B-Ag)rr 232 (14<3d)rr 21 (14=23) 207 mn LB (11=28) 16 (1.1=28) 1.6 (10285
Mursary schood or - - -
prs g ol m 1.B{1.2-27) 18 (1.2-27) 1.8 (12-27) 264 =] 1440717} 12 (08-1.8) 1.2 (0.7-1.8)
Alage B
Oweramight
Mdathars -t &8 1.0 10 10 07 ™ 1.0 10 1.0
Grandparents ai 20 22(1.3-am 24 (14-43)pr 24 (1343 i 1. 15 §08-27) 1.5(08-27) 1.4 (D8-26)
Mursery schood or
ar 16 1.8 (0LB-2 7 1.7 (0.8-am 16 (0.8-a0 B 17 1.5(08-28) 1.6(09-30) 1.5 (0530
&in saff { I [ I [ I [ } [} I l ]
Al age 12
t
Mathars B4 140 1.0 1.0 1.0 Ti2 100 1.0 1.0 1.0
Grandparents 162 45 201328 18 (13-28p" 191328 128 17 0.9 {0.5-16} 080816 100517
Mursery schood o
148 = 1.2 [BLB-15 1.2 §0.8-1.5 1.1 {0718 127 -l 13 {08-21}) 1.3(08-23) 130823
&in saff i | [, } i ) i } i } | ]
Al age 32X
Creeraveight
Mathars g &1 1.0 1.0 1.0 Bt k1 1.0 1.0 1.0
Grandparents 108 ) 1B (L0220 (11=38p  20(1.1-26) EEY 3 0.4 §0.1=1.4} 0.4 (0.0=1.3) 0.4 (D1=1.4)
Mursory schood or
Kindargarten staff 102 14 1.3 {0.7=24) 1.3 40.7=2.8) 1.3 40.7=28) B85 7 12 {05<28) 1.1 (0.4=28) 1.1 (D528
OR, odds ratio.

*P <005 =P<001, ***P < 0.001, compared with mothers as canegivers.
“Multivariable models adjusted for types of feeding, wake-up time, time to bed, physically active, playing cutside, living with brothers or sisters, picky

eating, and father's employment at age 3.

“Multivariate models adjusted further for between-meal eating; ‘between-meal eating =3 times per day’ for the analysis at age 3, and ‘betwean-meal

eating before dinner’ for the analyses at ages 6, 12, and 22.

Table 4. Sex-specific and multivariable-adjusted difference for BMI changes overtime according to caregivers by mixed effect

model
Baoys Girls
Careghvers for 3-year-old Mursery school or Mursery school or
children Mothers Grandparents i staff Mothers Grandparents kind v ——
(n=1683) = 233) (m=313) (m=1547) [m=217) {n=278)

Crude Reference 0.47 (0.24-0.70) 0,32 (0.11-0.53) Reference 0.35 (0.13-0.57) 026 (0.06-0.47)
Multivariable-adjusted Reference 0.42 {0.19-0.66) 0.27 (0.06-0.48) Reference 0.36 (0.14-0.58) 027 (0.06-0.48)
bultivariable-adjusted” Reference 0.42 (0.19-0.66) 0.27 (0.06-0.48) Reference 0.33 (0.10-0.55) 0.25 (0.04-0.48)
Multivariable-adjusted” Reference 0.43 (0. 20-0.67) 0.24 (0.03-0.48) Reference 0,36 (0.13-0.58) 025 (0.04-0.46)
Multivariable-adjusted® Reference 0.43 (0.19-0.67) 0.27 (0.05-0.48) Reference 0.36 (0.14-0.55) 027 (0.06-0.48)
Multivariable-adjusted® Reference 0.45 (0.21-0.68) 0.27 (0.06-0.49) Reference 037 (0.14-0.559) 027 (0.06-0.48)

EMI, body mass index.

“Multivariable models adjusted for types of feeding, wake-up time, time to bed, physically active, playing cutside, living with brothers or sisters, picky

eating, and father's employment at age 3.

“Adjusted further for between-meal eating =3 imes or more per day at age 3.

“Adjusted further for between-meal eating before dinner at age &.
“Adjusted further for betwesn-meal eating before dinner at age 12.
“Adjusted further for between-meal eating before dinner at age 22.

overweight, probably because the prevalence of overweight
was lower in girls (6.7%) compared with that in boys {12.6%).
Further, overweight girls cared for by grandparents were less
likely to participate in the follow-up survey at age 22 years
because the follow-up rate at age 22 years was the lowest
among girls whose BMI was in the highest quartile at age 12
vears (49.5% for the highest quartile, 63.3% for the third
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quartile, 62.9% for the second guartile, and 70.8% for the
lowest quartile of BMI). No such difference was observed for
boys {respective follow-up rates of 5500, 46.9%, 58 8%, and
51.6% for highest to lowest quartiles).

The advantage of this stody s that the long-term
prospective design made it possible o observe prolonged
lifestyle habits from ages 3 to 22 vears. To our knowledge,
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this is the fist longitudinal study to examine the association
between  grandparent-grandchildren  relabionships and  out-
comes of cating habits and being overweight.

On the other hand, the present study had several limitations.
First, information such as height, weight, and caregiver
type were derived from selfadmimistered questionnaires.
According to  the Japan Public Health Center-based
Prospective Study, BMIs, as determined by self-administered
questionnaires, are slightly lower than the actual measured
walues; however, the Spearman rank-correlation coefficient
was approximately 0.9 in both men and women." Therefore,
assuming that self-reported BMIs in this study were accurate,
the misclassification of those in the overweight category may
be small. Second, the follow-up rate was not high (36.4%
at age 22 years), which may be due to participants moving
to other prefectures to seck higher education or occupation.
Therefore, the impact of follow-up bias should be taken into
consideration. However, among children cared for by mothers,
the proportion of between-meal eating at baseline was higher
in responders than in non-responders at age 6 years (14.8%
wversus 11.8%, P=001), at age 12 wears (158% versus
10.6%, P<0001), and at age 22 years (14.8% versus
12.4%, P=006). There were no marked differences m the
proportions of overweight at age 3 years between responders
and non-responders at age 6 years (7.9% versus T7.T%,
P =091 for boys and 9.9% versus 11.0%, P =10.3% for girls),
at age 12 years (7.5% versus 8.1%, P=0358 for boys and
10.5% versus 10.4%, P=0295 for girls), and at age 22 vears
(7.3%% wversus 0%, P=052 for boys and 10.4% versus
10.5%, P=091 for girls). Among children cared for by
muothers, the differences in the prevalence of overweight were
less promiment in responders than in non-responders at age 6
wears | 1000% versus 9.5%, P =0.73 for boys and 8.7% versus
10.8%, P=017 for girs), at age 12 years (2.3% versus
10.3%, P=047 for bovs and 10.1% versus 9.5%, P=0.69
for girls), and at age 22 years (10.8% versus 93%, =033
for boys and 9.7% versus 9.8%, P=091 for girls). With
respect to children cared for by grandparents and by nursery
school or kindergarten staff, these proportions were similar
between respondents and non-respondents. Therefore, it s
unlikely that the higher proportions of between-meal eating
and overweight in children cared for by grandparents and by
nursery school or kindergarten staff compared to those cared
for by mothers were due fo follow-up bias. Third, detaled
information on diets was not collected, so total energy from
the diet and energy from between-meal eating were unknown.
Fourth, we did not collect information on parental smoking
status or parental education. However, those factors are
unlikely to be confounders. Parental smoking may lead to
children's increased BMI and overweight, ™ but litle evidence
has supported the association between parental smoking and
having grandparents as caregivers. Low parental education
also may lead to children's increased BMI and overweight,®!
but little evidence supports the association between low

J Epidemiol 2015;25(9):600-607
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mother's education and having grandparents as canegivers.
Finally, it 15 uncertam whether our results were generalizable
to  other
grandparents and children may vary among countries.

countnies  because  the relabonship  between
However, the present findings may be applicable to some
other countries, such as China ®" where grandparents tend to
spoil their grandchildren by allowing between-meal cating.

The public health perspectives of this study  warrant
discussion. Our findings suggest that grandparents’ method
of canng for their grandchildren contributes o the
establishment of grandchildren's habits of between-meal
eating and becoming overweight. However, in the present
study, we found no robust evidence that the caregiver-
overweight association was mediated by between-meal eating
habits. Further, while a cross-sectional study indicated that
snacking habit was associated with higher prevalence of
overweight in children,* several other prospective studies
showed that snacking habits were not associated with nsk
of weight gain in children and adolescents @ Physical
inactivity and picky eating may be potential mediators;
however, our results did not support this mference, because
children cared for by grandparents were more physically
active, despite playing outside less than those cared for by
mothers, and were less likely to be picky eaters compared
with those cared for by mothers. Although we had no relevant
data in the present study, high total energy intake may be
a potential mediator. According to a descoptive  study
conducted in China® grandparents were more likely to urge
their grandchildren to eat more af meals and serve larger
portions, which may lead to a high energy imtake and
children’s overweight.

In conclusion, being cared for by grandparents and by
nursery school or kindergarten staff was associated with
between-meal eating habits in childhood and adolescence,
s well as with being overweight and having increased BMI
from childhood to adulthood compared to being cared for by
mothers.

OMNLINE ONLY MATERIAL

Abstract in Japanese.
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Impact of Speed-Eating Habit on Subsequent Body Mass
Index and Blood Pressure Among Schoolchildren

— The Ibaraki Children’s Cohort Study (IBACHIL) —

Kazumasa Yamagishi, MD; Toshimi Sairenchi, PhD; Nobuyuki Sawada;
Keiko Sunou; Mizuki Sata; Utako Murai; Nobue Takizawa, PhD; Fujiko Irie, MD;
Hiroshi Watanabe, MD; Hiroyasu Iso, MD; Hitoshi Ota, MD

Background: Habitual speed eating is a risk factor of obesity but evidence of this in children is limited. We examined the association
between speed-eating habit and subsequent body mass index (BMI) and blood pressure (BP) among Japanese children.

Methods and Results: The community-based study comprised 1,490 Japanese boys and girls who were born in 1989, involved in
the Ibaraki Children’s Cohort Study at age 3 years, and had returned questionnaires at both ages 6 and 12 years. In a subsample,
we measured BP (n=263). Speed-eating habit was categorized into 4 groups: Never, Quit, Newly, and Continuous. Sex-specific
mean values of questionnaire-based BMI and measured BPs at age 12 were examined according to speed-eating habit. Children
with continuous speed eating had a higher BMI at age 12 than those who had never had a speed-eating habit (20.0 vs. 17.9 kg/m?
for boys (P<0.001); 20.0 vs. 18.4kg/m? (P<0.001) for girls). Systolic BP at age 12 was higher in boys with continuous speed eating
than in those without (117 vs. 110mmHg, P=0.01), but such a difference was not observed in girls (112 vs. 111 mmHg, P=0.95).

Conclusions: Habitual speed eating was positively associated with subsequent BMI among boys and girls as well as with systolic
BP among boys.

Key Words: Eating habits; Epidemiology; Hypertension; Obesity; Prospective studies

peed eating is considered as a risk factor for the ongoing, long-term, prospective cohort study involving
development of obesity,! but there is limited evidence children born in 1989 within 87 communities of Ibaraki

in the literature with regards to children.2 Further- Prefecture, Japan. In 1992, we distributed a health ques-

more, an associative link between habitual speed cating and tionnaire to parents who attended community-based health
subsequent effect on blood pressure (BP) is also scarce. In checkups for 3-year-old children. From a total of 10,526
order to gain a greater understanding of this association in children who had the checkups, questionnaires for 4,592
children, we conducted a long-term cohort study (o examine were returned by mail. We subsequently carried out follow-
the association between habitual speed eating at 6 years up surveys when they were 6 years old (2,141 subjects;
old and follow-up body mass index (BMI) as well as BP at follow-up rate, 46.6%) and 12 years old (2,375 subjects;
12 years old among Japanese children. Our hypothesis was follow-up rate, 51.7%) based on postal surveys sent to their
that children who continued speed eating from 6 to 12 years parents. We included 822 boys and 668 girls who had
old would have higher BMI and BP levels at 12 years old completed 6- and 12-year-old questionnaires and provided
compared with slower caters at either age. valid information on eating habits, height and weight.
Independently, some junior high schools carried out health

Methods checkups for 12 year olds; 25 municipal education boards

permitted usage of the health checkup data for the present

Study Subjects study (number of participants, 615). Additionally, in the

The Ibaraki Children’s Cohort (IBACHIL) Study is an survey at age 12, we asked parents for permission to obtain
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Table 1. Mean Values of Baseline Characteristics at Age 6 Years According to Speed-Eating Habit

Speed-eating habit at ages 6 and 12 years
Never Quit Newly Continuous Pd’i?trecr,::cr:"
Boys, nt 242 108 185 287
BMI, kg/m? 15.5+1.3 15.7+1.4 15.9+1.3" 16.7+2.2*"* <0.001
Height, cm 113.2+5.0 113.624.5 113.8+4.2 114.6:4.7" 0.04
Weight, kg 19.91+2.6 20.2+25 20.7+2.5" 21.9:3.6™" <0.001
Physical inactivity, % 31 27 28 27 0.77
Girls, nt 348 121 104 95
BMI, kg/m? 15.6+1.5 16.1+2.1 16.0+1.5 16.7+2.3" <0.001
Height, cm 1119149 112.6:4.7 114.1+3.8™ 113.4+4.9* 0.001
Weight, kg 19.712.9 20.5+3.5 20.8+2.6" 21.6£3.9"" <0.001
Physical inactivity, % 32 36 39 31 0.44

P for difference with never speed-eating group: *P<0.05, **P<0.01 and ***P<0.001. tBecause of missing data, sample size ranged from 610 to

808 for boys and from 487 to 658 for girls. BMI, body mass index.

health checkup information of their children from other
providers, and 518 (consent rate, 84%) parents consented.
Of these, 263 participants (141 boys, 122 girls) had both
the checkup data and participated in the age 6 survey, so
we used them for a subsample analysis. We regarded
consent as implied if questionnaires were returned, and for
use of health checkup information, written informed
consent was obtained from the parents in addition to
consent from the municipal education boards. The study
protocol was approved by the Epidemiology Combination
Ethics Review Committee of Ibaraki Prefecture.

Baseline and Follow-up Questionnaires

A questionnaire administered to parents with regard to their
6-year-old children included questions addressing several
lifestyle and physical factors including height, weight,
physical activity and eating habits. The query for speed
cating was “Does your son/daughter have the tendency to
speed eat?” and the 4 possible responses were yes, some-
what, rarely, and never. The same query about speed eating
was included in the questionnaire at age 12. We condensed
the choices “yes” and “somewhat”™ into affirmative for speed
eating and “rarely” and “never” as negative for speed eating.
Then, we divided the participants into 4 groups based on
speed-eating habit at ages 6 and 12: “Never” (no habitual
speed eating at either age); “Quit” (speed eating at age 6
but not at age 12); “Newly” (speed eating at age 12 but not
age 6); and “Continuous” (speed cating at both ages 6 and
12). This grouping was adopted to reduce misclassification
for speed eating, because the eating pattern reported at
survey at age 6 may change over the next 6 years. BMI was
calculated from questionnaire responses as weight (kg)
divided by the square of the height in meters (m?). Physical
activity levels were derived from a query asking “How long
does your son/daughter play outside on weekdays?” and
we defined less than 2h/day as non-active.

Outcomes

Height and weight for children aged 12 years were based
on the questionnaire, and BMI was calculated. For the
subsample analysis, systolic and Sth-phase diastolic BP
were measured by trained nurses. If the recorded BP read
was 2140 mmHg for systolic and/or 290 mmHg for diastolic,
the measurement was repeated and the lowest reading
was recorded. Total and high-density lipoprotein (HDL)

cholesterol levels were measured at the Ibaraki Health
Service Association using enzymatic (total cholesterol)
and phosphotungstic acid-magnesium (HDL-cholesterol)
methods.

Statistical Analysis

Sex-specific crude and adjusted means across the speed-
eating habit group were tested by analysis of (co)variance
and Dunnett’s t-tests. For multivariable adjustments, we
included physical activity and BMI at age 6 in the models.
All statistical analyses were performed by SAS version 9.3
(SAS Institute Inc., Cary, NC. USA). All probability values
for statistical tests were performed as two-tailed and values
<0.05 were regarded as statistically significant.

Results

At baseline, boys and girls who displayed “Continuous”
speed eating had significantly higher BMI than the “Never”
speed-eating group (Table 1). Boys in the “Newly” group
also displayed a higher BMI in comparison with the “Never”
speed-eating group. Both height and weight were signifi-
cantly higher among boys and girls in the “Newly” and
“Continuous” groups than in the “Never” group, except
for height in boys in the “Newly™ group. Physical activity
did not differ across the groups.

For both boys and girls, BMI was significantly higher
among those with both “Continuous” and “Newly” groups
of speed eating compared with those who never displayed
the habit (20.0kg/m? (P<0.001) and 19.3kg/m? (P<0.001)
vs. 17.9kg/m? for boys and 20.0kg/m? (P<0.001) and
19.8kg/m? (P<0.001) vs. 18.4kg/m? for girls; Table 2).
Further adjustment for BMI and physical activity at age 6
did not change the associations and the differences
remained statistically significant (19.7kg/m? (P<0.001) and
19.2kg/m? (P<0.001) vs. 18.3kg/m? for boys and 19.5kg/m?
(P=0.001) and 19.7kg/m?2 (P<0.001) vs. 18.6kg/m? for girls).
Similar associations were observed for weight and height.

Accordingly, systolic BP levels were significantly higher
among “Continuous™ speed-eating boys compared with
“Never” speed-eating boys in the subsample analysis
(117mmHg vs. 110mmHg, P=0.01). This association was
unchanged after adjustment for BMI and physical activity
at age 6 (116 mmHg vs. 110mmHg, P=0.046). However,
such an association was not observed in girls (112mmHg

Circulation Journal Vol.82, February 2018

97



Speed-Eating Habit, BMI and BP in Children 421

Table 2. Mean and Standard Error of BMI, BP Levels and Lipid Profiles at Age 12 Years According to Speed-Eating Habit
Speed-eating habit at ages 6 and 12 years
Never Quit Newly Continuous Pdgecr'::;"
Boys, nt 242 108 185 287
BMI, kg/m?
Crude 17.9+0.2 18.3:0.3 19.3+0.2*** 20.0£0.2**" <0.001
Multivariable adjusted! 18.310.2 18.5+0.2 19.2+0.2"** 19.7+0.1™" <0.001
Height, cm
Crude 153.4+05 154.3:0.8 155.9+0.6™ 156.9+£0.5"* <0.001
Multivariable adjustedt 153.7£0.5 154.4+0.8 156.0+0.6™ 156.6+0.5"" <0.001
Weight, kg
Crude 42.5+0.6 43.9+09 471077 49.6x0.6" <0.001
Multivariable adjustedt 43.6+0.6 44 3+08 47 1+0.6*** 48 6+0.5*** <0.001
Subsample analyses, n a7 15 37 52
Systolic BP, mmHg
Crude 1102 10513 10912 117x2* <0.001
Multivariable adjustedt 110+2 106+3 109+2 116+2* 0.003
Diastolic BP, mmHg
Crude 59+1 57+2 57+1 60+1 0.32
Multivariable adjustedt 59+1 58+2 57+1 60+1 0.31
HDL-cholesterol, mg/dL
Crude 60+2 60+3 60+2 5942 0.95
Multivariable adjusted! 60+2 61+3 60+2 592 0.92
Total cholesterol, mg/dL
Crude 162+4 16516 167+4 162+3 0.75
Multivariable adjusted® 163+4 164+6 167+4 162+3 0.76
Girls, n# 348 121 104 95
BMI, kg/m?
Crude 18.4+0.1 18.9+0.2 19.8+0.3"* 20.0+0.3"** <0.001
Multivariable adjustedt 18.6+0.1 18.9:0.2 19.7+0.2°** 19.5:0.2* <0.001
Height, cm
Crude 152.2+0.3 152.7+0.5 155.1+0.6"** 154.0+0.6" <0.001
Multivariable adjustedt 152.1+0.3 152.7+0.5 155.0+0.6*** 153.9+0.6" <0.001
Weight, kg
Crude 42 7+0.4 44 2+0.7 47 .6+0.7*** 47 5+0.8*** <0.001
Multivariable adjustedt 43.1+0.4 44.2+0.6 47.3+0.7*** 46.4+0.7"** <0.001
Subsample analyses, n 64 24 14 20
Systolic BP, mmHg
Crude 1112 11323 117+3 1123 0.40
Multivariable adjustedt 1112 11323 117+4 112:3 0.46
Diastolic BP, mmHg
Crude 58+1 60+2 612 60+2 0.37
Multivariable adjusted! 58+1 60+2 60+2 61+2 0.34
HDL-cholesterol, mg/dL
Crude 611 62+2 56+3 5942 0.43
Multivariable adjustedt 611 6212 5743 5842 0.48
Total cholesterol, mg/dL
Crude 168+3 1735 170+7 1676 0.81
Multivariable adjustedt 168+3 17315 170+7 1676 0.79

P for difference with never speed-eating group using Dunnet's test: *P<0.05, **P<0.01 and ***P<0.001. tAdjusted for baseline BMI and physical
activity. #Because of missing data, sample size ranged from 791 to 801 for boys and from 644 to 652 for girls. BMI, body mass index; BP,
blood pressure; HDL, high-density lipoprotein.

vs. 111 mmHg, P=0.95 for the crude model; and 112mmHg we performed similar analyses using measured, instead of

vs. 111 mmHg, P=0.97 for the adjusted model). Diastolic self-reported, BMI, the associations were similar (20.4kg/m?

BP and lipids were not associated with speed-cating habits in “Continuous” vs. 18.7kg/m? in “Never” for boys

in either boys or girls. (P=0.02), and 20.4kg/m?vs. 19.1 kg/m? (P=0.15) for girls;
We had measured BMI data for this subsample. When data not shown).
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Discussion

We found that boys and girls with a continuous habit of
speed eating from ages 6 to 12 years had a higher BMI at
age 12. Furthermore, a speed-cating habit was associated
with increased systolic BP levels in boys. The mean body
weight in boys and girls with a speed-eating habit was
49.6kg and 47.5kg, respectively, which was 6-10% higher
than mean body weight at age 12 in 2002 (45.2kg and
44 9kg, respectively) for the national representative sample.?

The association between speed eating and high BMI has
been established in cross-sectional studies of both adults*”?
and children,? 1 and a few longitudinal studies have been
conducted on this topic. A retrospective study of 529 male
workers! and a prospective study of 1,314 university
students'! consistently reported a positive association of
eating speed with the rate of body weight gain or becoming
overweight. As for children, Sugimori et al? showed that
speed eating at age 6 was associated with temporal changes
in BMI from ages 3 to 6 years. Further, a randomized
controlled trial for 106 obese children aged 9-17 years'?
demonstrated that modification of eating behavior (including
slowing eating speed and reducing total intake using a
computerized device) reduced the BMI standard deviation
score more than the clinic’s standard care after a 12-month
intervention. In that trial,'> however, changes in BP levels
did not differ between the groups. No other cross-sectional
or prospective cohort studies have so far focused on the
association between speed eating and BP in children.

The association between habitual speed eating and BP
was unchanged and remained statistically significant even
after adjustment for BMI at age 6. Other etiologies such as
the adverse effect of speed eating on blood glucose,” insulin
resistance,'® metabolic syndrome™ or diabetes,'s as well as
type A behavior pattern,'® may also be involved in this
mechanism.

We focused on the effect of a speed-eating habit on BMI
atage 12, but children at this age are still growing. Further
follow-up of the participants until adulthood is necessary
to examine the long-term health effects of speed cating.

Study Limitations
These include (1) the non-validated, self-reported question-
naires (however, the association with measured BMI in the
subsample did not materially differ from that of the sell-
reported BMI, especially for boys); (2) unmeasured residual
confounding (e.g., the amount of food and food composi-
tion, educational background, and other aspects of socio-
economic status); and (3) limited numbers for subsample
analysis of BP and lipids. Another limitation is a possible
selection bias (response rate for the baseline survey was
44%, and 31% of the baseline survey participants were
involved in this study). We unfortunately did not have any
information on non-responders, but there was no material
difference in the distribution of habitual speed eating at
baseline between the participants of survey at age 6 only
and those included in both surveys at ages 6 and 12 (data
not shown). Limitations notwithstanding, this study serves
as the first real report on associations between juvenile
speed-cating habit and BP and will serve as the seminal
foundation for future studies.

In conclusion, a habit of speed eating in childhood

alfected subsequent BMI for both boys and girls, as well as
systolic BP levels for boys. Health education about slower
eating could be a new approach to preventing future obesity
and hypertension-related diseases.
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ABSTRACT
The impact of health awareness and behavior of parents with 12-vear-old children on
their children's subsequent smoking status: A 10-year follow-up of the
Ibaraki Children’s Cohort (IBACHIL) Study

Mizuki Sata®'®* Kazumasa Yamagishi****, Toshimi Sairenchi®®*®, Nobuyuki Sawada®*,
Atsuya Tomita*® Keiko Sunou*®’, Nobue Takizawa®®, Fujiko [rie®",
Hirnshi Watanabe™®, Hiroyasu Iso*", Hitoshi Ot ***

*1 pyblic Health, Department of Social Medicine, Osaka University Graduate School of Medicine,
Suita, Japan

*¥ Iharaki Health Plaza, Mito, Japan

*¥ Ibaraki Health Service Association, Mito, Japan

* Department of Public Health Medicine, Faculty of Medicine, University of Tsukuba, Tsukuba,
Japan

*5 Department of Public Health, Dokkyo Medical University Schoal of Medicine, Mibu, Japan

** Department of Health and Welfare, Ibaraki Prefectural Office. Mito, Japan

Background: |nformation regarding the impoet of parental health consciousness and behavior on a child's future smoking
staius in adulthood is disiinetly Incking. -

Methods: To address this issue, we annlyzed datn from the ongoing Tharaki Children’s (IBACHIL) Cohort Study, The 2002
IBACHIL study, involved 2,364 Japanese children, |2 years-ol-age, whose parents completed a health questionnaire. In 2012,
when the oilspring were 22 yenrs-ol-age, follow-up questionnaires were distributed to study participants and 1,253 children
answered, The 2012 questionnaire for parents contained 10 items, expressed as statements, for measuring parental health
awnreness, behavior, and aitiiude, We delined the score for health awarencss, behinvior, and attiude by totaling te scores of
the items (one point for every answer marked true). The health awareness score was defined using scores from ilems |, Z, and
1, Odds ratios Tor prevalence of smoking (ever smoked) ol the nge of 22 years aceording 1o ench score were examined using
legistic regression models,

Results: The distribution of scores for health awareness, behavior, and attitude was 7.3% for the low (0-1), 34, 3% for the
miodzeiate (2-3), 46.8% for the high (4-6), and 11, 7% for the highest (7-10) score categories in boys, and B.8%, 36.2%, 45.1%,
and 9.9% in girls. There was no association between the health awareness, behavior, and attitude score and smoking. Girls
with higher scores for health awareness had a lower prevalence of smoking compared with those with low scores. A similar
but insignificant trend was cbserved in boys. The odds ratios (95% conlidence interval) for a score of | for health awareness
were (LBG (0.72-1.017 in boys and 0,69 (0.54-0.88) in girls,

Conclusion: We found an inverse association of parental health awareness with consequent smoking hubit duning young
adulthood in female offspring. Our findings support the hypothesis that improving parental health awareness positively influ-
ences a child's future health behavior,

Keywards: children, cokors study, simoking status, health awerveness, health behaviar
Received Jan. 12, 2017 « Accepted Feb, 1, 2018, (JJCDP 53: 4855, 2018)
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