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Table 1 A. Number of subjects (Boys) in 1970

Age in years

Institution

Boys Total

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 1 4 5 4 4 5 311 3 9 11 4 14 1 79
2 2 4 1 7
3 3 2 4 1 2 3 1 2 3 5 1 3 2 2 1 35
4 2 3 4 9 4 3 4 3 3 2 4 2 4 2 49
5 3 3 1 3 2 2 2 4 1 8 5 12 11 57
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Age in years
Institution Boys Total
1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

6 2 2 3 3 1 7 6 6 7 3 2 42
7 1 1 5 4 2 7 7 6 4 3 1 4 1 1 47
8 2 3 2 6 2 3 2 7 8 7 5 7 81 1 74
9 1 7 6 10 13 8 17 16 2 1 81
10 2 1 2 5 2 4 1 6 5 5 1 34
11 2 1 1 2 1 4 1 4 3 3 5 2 6 2 36
12 1 4 4 1 3 7 3 3 3 7 5 6 4 4 1 52
13 1 1 1 2 3 2 5 4 2 5 6 5 4 3 43
14 1 3 3 4 3 4 4 4 1 1 28
15 2 3 3 5 1 1 12
16 1 1 1 2 1 1 1 1 1 1 11
17 5 4 6 5 5 2 3 5 1 1 1 38
18 1 2 6 1 2 6 5 1 2 5 1 32
19 3 3 3 6 4 3 2 9 9 2 1 45
20 1 2 3 8 4 3 2 3 5 5 8 3 2 49
21 1 2 1 2 3 1 5 1 4 6 1 4 31
22 3 1 1 1 3 6 4 4 6 3 3 35
23 1 5 3 6 6 1 4 3 4 6 8 4 2 53
24 2 1 1 1 2 2 1 4 3 4 1 1 23
o5* Ll -
Total 20 32 45 67 36 67 57 68 84 75108 100108100 18 6 2 O 993

*: Not investigated.

Table 1 B. Number of subjects (Girls) in 1970
Age in years
Institution Girls Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 2 1 4 3 3 2 2 3 2 6 4 32
2 2 6 7 3 3 4 4 2 1 4 2 6 1 1 46
3 1 1 1 3 1 1 4 2 4 4 22
4 4 3 4 1 2 1 2 1 2 1 2 1 24
5 1 3 1 1 1 2 2 1 2 2 1 2 19
6 1 3 1 1 3 2 2 2 15
7 2 1 4 3 2 2 3 2 1 1 2 3 2 1 29
8 1 2 1 1 4 4 4 1 1 5 2 2 4 1 33
9 0
10 11 2 2 1 2 1 1 1 12
11 1 1 1 2 2 3 4 3 3 1 21
12 1 1 2 3 1 3 6 2 4 2 3 5 1 34
13 1 1 1 1 3 1 2 1 3 4 1 19
14 1 1 1 1 1 2 2 2 3 6 3 1 24
15 3 2 5 7 2 4 6 5 5 1 7 3 6 1 2 59
16 11 1 2 2 2 2 1 3 3 1 19
17 1 5 3 12 2 1 1 1 1 1 19
18 1 3 2 4 1 3 3 3 2 2 1 25
19 1 1 1 2 1 1 1 1 1 1 1 12
20 2 1 1 2 2 2 3 1 1 15
21 1 1 1 1 1 1 2 2 2 5 2 3 22
22 1 3 1 1 3 2 4 3 3 2 7 5 35
23 2 1 2 4 1 2 3 4 3 3 5 30
24 1 1 2 2 3 3 3 5 7 1 28
25% _ L L L _
Total 6 22 31 37 40 31 38 46 44 46 49 58 60 71 8 5 2 O 594

*: Not investigated.
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* Not investigated in 1960.
** Not investigated in 1965.
** Not investigated in 1960, 1965 and 1970.

Horizontal Scale | : 800,000
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Location of 25 orphanages in Hokkaido.
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Table 2 A. Anthropometric data on Hokkaido orphanage children

and national averages in 1970
Height and Weight

Height (cm)

Weight (kg)

Sex (feii) Number Orph. child. N, av. Orph. child. N av
Mean SE D Mean Mean SE D Mean

1 20 846 10 470 799 11.8 03 LO¥* 108

2 32 895 07 0.4 89.1 137 03 0.8 12.9

3 45 969 07 11 95.8 155 03 0.9%x 14.6

4 67 1021 06  —1.2% 103.3 169 02 0.4 16.5

5 36 1085 08  —11 109.6 189 03 0.4 185

6 67 1141 06  —04 1145 209 03 0.8%* 20,1

" 7 57 1186 07  —16* 120.2 25 04 01 224
E 8 68 1239 05  —16%* 1255 250 03 0.0 25.0
9 84 1200 06  —14* 130.4 278 04 0.2 276

10 75 1333 06  —20%* 1353 302 04  —03 30,5

11 108 1390 07  —15% 1405 339 04 01 338

12 100 1447 08  —24%0 1471 374 06  —11 385

13 108 1505 08  —35%* 1540 427 07  —10 437

14 100 1566 07  —39%* 1605 478 06  —18%* 496

15 18 1615 12  —28* 164.3 530 13  —07 53.7

1 6 817 12 3.0% 787 1.8 03 15¥% 103

2 22 880 11 0.4 876 130 04 0.8 12.2

3 31 960 09 16 94.4 155 03 15¥% 140

4 37 1026 05 05 102.1 171 03 100 161

5 40 1087 07 0.2 1085 191 04 1.1%¢ 180

6 31 1141 08 05 1136 205 04 1.0% 19.5

. 7 38 1203 09 1.0 1193 231 04 1.3+ 218
= 8 46 1233 09  —13 1246 243 04  —01 244
© 9 44 1284 08  —L7* 130.1 217 06 05 272
10 46 1350 1.0 12 136.2 313 07 0.3 31.0

1 49 1418 08  —11 142.9 367 07 10 35.7

12 58 1465 11  —19 148.4 22 11 16 406

13 60 1497 06  —24% 1521 460 09 11 449

14 7 151.8 05  —24,%% 1542 491 06 0.8 483

15 8 1543 10  —08 155.1 497 23  —08 50.5

Orph. child.: Orphanage children in Hokkaido. N. av.:

SE: Standard error of mean. D: Orphanage mean minus national mean.

* P<0.05, ** <001, ***P<0.005.

The national averages for the children 1-4 years old and 5-15 years old are based on the data
reported by the Ministry of Health and Welfare Japan®, and the Ministry of Education Japan®

respectively.

The signs of asterisk represent that the confidence interval of mean value does not include the

national average.

National averages.
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Table 2B. Anthropometric data on Hokkaido orphanage children
and national averages in 1970

Chest girth and Sitting height
\

Chest girth (cm) Sitting height (cm)
Sex (ﬁﬁ?) Number Orph. child. N. av. Orph. child. N av.
Mean SE D Mean Mean SE D Mean
1 20 509 03 2.4%6% 485 512 04 0.5 497
2 32 526 04 15%* 511 538 04 0.9% 52.9
3 45 546 03 L7#% 529 568 04 11 55.7
4 67 558 0.3 L1¥+% 547 589 03 0.0 589
5 36 573 04 15%%* 558 621 05 0.1 62.0
6 67 589 0.3 17465 572 643 03  —0. 64.4
" 7 57 609 05 L7+* 592 664 04  —06 67.0
5 8 68 624 04 1.0% 61.4 689 03 —05 69.4
. 9 84 648 03 1.2%¥%% 636 708 03 —1.0%%* 718
10 75 671 04 1.3%%% 658 728 03 —0.9Fk 737
11 108 696 04 14%%% 682 754 03  —05 75.9
12 100 722 04 1.0% 712 778 04 —12%kr 79.0
13 108 756 04 0.6 75.0 807 04  —17ex 824
14 100 794 05 0.4 79.0 843 04  —15%* 858
15 18 834 1.0 18 816 872 07 —12 88.4
1 6 500 09 2.2% 4738 504 06 1.7% 487
2 22 518 05 186 50,0 528 05 1.2 51.6
3 31 533 05 20%%% 513 558 0.4 1.1* 547
4 37 550 04 1.6%%% 534 590 03 LI%* 579
5 40 566 04 21%%% 545 615 04 0.1 614
6 31 575 05 1.8%%% 557 640 04 0.2 63.8
" 7 38 59.3 04 17665 576 671 04 0.6 66.5
= 8 46 605 05 0.7 59.8 683 05  —07 69.0
© 9 44 632 05 1.2% 62.0 709 05 —06 715
10 46 657 0.7 06 65.1 743 05  —0.1 744
‘ 11 49 704 05 L4%* 69.0 771 06  —06 777
12 58 743 08 1.3%% 73.0 797 06  —L1 80.8
13 60 776 06 1.3% 76.3 819 04  —L.1*x 83.0
14 71 799 05 1.1% 78.8 831 03  —13%ek 844
15 8 801 19  —03 80.4 850 08 0.1 849

Orph. child: Orphanage children in Hokkaido. N.av.: National averages.

SE: Standard error of mean. D: Orphanage mean minus national mean.

* P<0.05 ** P<001, ** P<0,005.

The national averages for the children 1-4 years old and 5-15 years old are based on the data
reported by the Ministry of Health and Welfare Japan?, and the Ministry of Education Japan®
respectively.

The signs of asterisk represent that the confidence interval of mean value does not include the
national average.
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Table 3. Growth rate of Hokkaido orphanage children in 1970 (%)

Boys Girls Entire
Age children

: - Chest Sitting . . Chest Sitting
year Height Weight girth height Mean Height Weight girth height Mean SE  Mean

1 1059 1093 1049 1030 105.8* 103.8 1146 1046 1035 1066 2669 105.2%*
2 1004 1062 1029 1017 102.8 1005 1066 1036 1023 1033  1.285 103.0%*
3 1011 1062 103.2 1020 1031 101.7 1107 1039 1020 1046 2.099 103.9*

4 988 1024 1020 1000 100.8 1005 1062 1030 1019 1029 1213 101.9*

5 99.0 1022 1027 1002 1010 100.2 1061 1039 1002 1026 1457 1018
6
7
8
9

99.7 1040 103.0 99.8 1016 1004 1051 103.2 100.3 1023 1.164 101.9*
98.7 1004 1029 99.1 1003 1009 1060 1020 1009 1027 1206 1014
987 1000 1016 99.3 99.9 99.0 996 101.2 99.0 99.7 0520 99.8
98.9 1007 1019 986 1000 98.7 1018 101.9 99.2 1004 0.844 100.2
10 98.5 99.0 102.0 98.8 99.6 991 101.0  100.9 999 1002 0450 99.9

11 98.9 1003 1021 99.3  100.2 99.2 1028  102.0 99.2 1008 0.938 100.5
12 98.4 971 1014 98.5 98.9 98.7 1039 101.8 986 1008 1.286 99.8
13 97.7 97.7 1008 97.9 98.5 984 1024 101.7 98.7 1003 1.023 994
14 97.6 9.4 1005 98.3 98.2 984 1017 1014 98,5 1000 0.897 99.1
15 98.3 98.7 1022 98.6 99.5 99.5 98.4 99.6  100.1 994 0358 994

1(\{1_‘51""5’; 994 1014 102.3%* 99.7  100.7%  99.9  1045%%*102.4***100.3  101.8%* 101.2%%%
?gffs‘)‘ 98.6%+% 997  101.9%%* 98.0*xx g9 g 99.3*%  102.6%* 101.8%%* 995  100.8* 100.3
Entire children (1-15) Entire children (5-15)
Character .. ..
Height Weight Chest  Sitting Mean Height Weight Chest  Sitting Mean

girth height girth height

Mean 99.7 102.9%** 102.3%** 100.0 101.2%**  99,0%** 101.2 101.9%** 99.2%** 100.3

Growth rate: Ratio of anthropometric data of Hokkaido orphanage children to national average.
The signs *, **, *** represent that the confidence interval of mean value does not include the
national average at 5%, 1%, 0.5% level respectively.

Table 4. Anova table for growth rate of Hokkaido orphanage
children (1-15 years of age) in 1970

Source of variation d. f. Sum of square Mean square ¥
Sex 1 35.75 35.75 42,059%**
Character 3 242,86 80.95 95,235***
Age 14 437.11 31.22 36.729%**
Sex X Character 3 40.96 13.65 16.064%**
SexX Age 14 18.68 1.33 1.560
Character X Age 42 142.87 3.40 4.000%**
Error 42 35.77 0.85
Total 119 954.01

**% P<0.005.
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Table 5.

1) Between sexes within character

Test of all comparisons among means in Table 3

3) Between characters

Character Boys Girls Difference
Height 99.4 99.9 0.5
Weight 1014 104.5 3.1%
Chest girth 102.3 1024 0.1
Sitting height 99.7 100.3 0.6

Of the 4 differences, only one exceed [=0.68=
(0.238) (2.86)>4/0.85/15 Q.q5 (2, 42).

2) Between sexes within age

Age Boys Girls Difference
1 105.8 106.6 0.8
2 102.8 103.3 0.5
3 103.1 104.6 1.5%
4 100.8 102.9 2.1*
5 101.0 102.6 1.6*
6 101.6 102.3 0.7
7 100.3 102.7 2.4%
8 99.9 99.7 0.2
9 100.0 100.4 0.4

10 99.6 100.2 0.6
11 100.2 100.8 0.6
12 . 989 100.8 0.9
13 98.5 100.3 1.8%
14 98.2 100.0 1.8*%
15 99.5 99.4 0.1

Of the 15 differences, 6 exceed D=1.318=(0.461)
(2.86)>/0.85/4 Q.o5 (2,42).

BiEdamds, fiSHE, BB cirdtc 5% ki
THBERENIZ ERRT,

4) C SexxCharacter 2"FETHAHZ &3, £HE
DFEREDOKRNPNRIBTFELFTRE-TBENI T &
THb, 2% W BFTR, WHZAE LT TIEE>
METH S,

PR ERBFEOHBIREIKEOR Y TH Y, Mhib
1% KETHEBTH - AIBFEBIEL KD ohT
AR ATC A ENARS i,

- =R B &

¥ & 4 B WB omow BF

H¥ 0719 —0915 -—-0782 —0.889 —0.874
ZF —0810 —0.817 —0746 —0.850 —0.877

Character x z2-99.7 x-100.0 2-102.3
Weight 102.9 3.2% 2.9%* 0.6
Chest girth  102.3 2.6% 2.3%

Sit. height 100.0 0.3
Height 99.7

The character means of boys and girls in Table
3 are arrayed from high to low and each is
subtracted from those above. Of the 6 differ-
ences, 4 exceed D=0.638=(0.168) (3.79)> /0.85/30
Q~05 (4,42)

4) Between characters within sex.

Sex Character x x-994 2-99.7 x-1014

Chest girth 102.3 2.9* 2.6% 0.9

2 Weight 1014 2.0% 1.7*

o

M Sit. height 99.7 0.3
Height 99.4

Sex Character x x-99.9 x-100.3 2-1024
Weight 104.5 4.6* 4.2% 2.1%

2 Chest girth 1024 2.5% 2.1%

G Sit. height 1003 04

Height 99.9

Of the 6 differences, 4 exceed D=0.902=(0.238)
(3.79)>y0.85/15  Q.q5 (4,42). for boys, and 5 exceed
D=0.902 for girls.

1965 459) ¢ 3~10 B & 1970 2E D 8~15 1 B Dk {iL
RREE REE 5L, BTrepE chiEs
Pie &, TS ECHN L, BB TR U C3kic 1002
WS A, BE, ERTREREE hot, TOF
E bR OBWEBE AL,

IR OEMNFREIHE L CL kT 50 Tizlen s
505 MBS OBE TR 4 fe iR A T Tt
Rieh o T, BEEGSIFE LT, ROER
EDHEFTOR, BFRLTF X v EBLO TR, S
5, Bll%s 1965~1970 4F.0> 5 4F R 38 IR0 1o
HED SRS T, BRI S WP oHE, RHEOIE
FIHE LB T, BFofrdcEcgfai din
DS o Te DTSN A D 2y, YR 1965 4F & 1970 2D F
EREERLTLT LHA—ATIZIRS, AhlrdboT
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WH D, REIZEEF LR Y, ARMOREE S MERE - 2
TIBLTCHBIDN S EELLNRS, = OREARTH
BREFEAOSMIcES, — B L VBB DT
DB D D,

BRI & AR RO BIR L Y S higl
ks nfidchar s,
1. BHER

1) BRERE

R 1 AE 150 A REIPFS & E % Table 6 A
Tt Table 6 B ik Ui, :

Bt RREECOWTRS &, B, A RERE,

A ERS O#180%, £z 14K 180cc 0 D 1.5 K45
HERLTWBZ LWL &I oz, FHEORKIL
HHTHD, KOTIFTH D, ThbIILEHFEKS 50%
LFChh, lHREkEREbok Wz E2RT. 1
RO FH 180 ce, TS0g MR AR Eh 5T
ERE DR GORERFETHBED, hieithEo 1/3
(F2L), 14 (7)) o #oa R4 % (1% No. 19 RO
22, $%#1x No. 16) R Gh B = 212, FREN1HTH
St Enb, TOHOBILCET, JoER»IzE
I s D TH Y, FEIROERYH 2 sih
Eieb v, LRIRHC, 43, IRLRRITCAEDE

Table 6 A. Food consumption in 24 orphanages in 1970 (grams per child per day)
Animal foods Grains
Insti- Milk and P Lecg}umes Confec-
tution ilk and Eggs and Meat and Fish and and nuts . tionery
products roes poultry shellfish Fotal Rice  Others Total
1 356 59 48 10 473 14 218 178 396 73
2 186 73 74 41 374 58 96 161 257 20
3 142 89 40 25 296 77 184 161 345 53
4 271 57 36 79 443 58 174 124 298 74
5 418 50 74 5 547 ‘38 395 70 465 42
6 334 92 29 73 528 60 279 120 399 104
7 279 51 84 51 465 56 283 30 313 39
8 366 52 61 67 546 103 167 89 256 71
9 284 44 36 38 402 61 373 48 421 20
10 294 52 52 9 407 92 339 88 427 81
11 385 33 10 151 579 100 262 111 373 107
12 352 53 37 35 477 19 198 95 293 51
13 288 38 92 5 423 46 263 63 326 36
14 194 48 6 111 359 50 199 250 449 34
15 359 50 6 118 533 48 126 124 250 45
16 386 12 74 75 547 95 129 103 232 54
17 135 119 22 71 347 47 252 12 264 30
18 150 19 33 60 262 129 326 26 352 122
19 116 39 6 95 256 128 382 33 415 120
20 148 69 69 33 319 72 164 214 378 34
21 164 25 48 102 339 31 211 152 363 96
22 113 59 79 32 283 81 268 10 278 15
23 376 128 12 0 516 62 188 77 265 44
24 374 92 . 62 20 548 65 219 161 380 13
25 — — = — - - - - = =
CV (%) 38.2 49.1 59.2 749 24.1 454 34.8 61,1 205 57.8
Mean 269.6 58.5 454 54.4 4279 66.3 2373 1042 3415 574
21.07 6.14 16.85 13.00 14.28 6.77

SE 21.00 5.85 5.50 8.30

CV: Coefficient of variation.

SE: Standard error of mean.
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Table 6 B. Food consumption in 24 orphanages in 1970 (grams per child per dry)
Vegetable M | Total
Insti- Fats and . Starchy —mmmm iscel-
tution Sugar oils Fruits roots Green and Others Seaweed lanea Plant Animal and
vellow ers foods plant foods
1 24 21 59 98 23 94 15 23 840 1313
2 13 16 140 0 15 146 2 40 707 1081
3 17 9 0 36 9 297 14 56 913 1209
4 9 14 31 4 12 135 0 38 673 1116
5 12 26 146 14 399 6 34 1186 1733
6 21 11 144 116 31 271 2 42 1201 1729
7 0 13 90 107 17 317 7 30 989 1454
8 15 3 138 88 44 210 0 117 1045 1591
9 25 60 78 129 227 0 38 1059 1461
10 27 32 41 18 245 3 40 1012 1419
11 3 18 144 40 72 188 3 11 1059 1638
12 16 9 48 25 53 186 0 36 736 1213
13 0 27 31 57 42 112 1 51 729 1152
14 15 15 3 0 20 155 0 20 761 1120
15 5 14 98 95 37 205 0 1 798 1331
16 22 3 40 44 12 186 1 100 789 1336
17 2 8 0 61 32 132 0 63 639 986
18 7 24 132 0 41 235 1 95 1138 1400
19 12 16 4 44 19 108 1 119 986 1242
20 14 16 6 0 28 385 0 78 1011 1330
21 6 17 142 30 13 255 29 61 1043 1382
22 10 6 56 52 9 79 4 118 708 991
23 15 29 183 16 113 273 2 48 1050 1566
24 19 40 21 42 11 559 3 58 1211 1759
25 — — — — — — — — — —
CV (%) 69.0 54.3 85.1 80.3 92.0 49.5 1714 61.2 195 16.9
Mean 10.6 16.4 67.8 50.8 33.9 225.0 3.9 54.9 928.5 1356.3
SE 1.50 1.82 11.79 8.33 6.37 22.71 1.37 6.86 37.03 46.80

CV: Coefficient of variation.

SE: Standard error of mean.
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Table 6 C. Comparison of food consumption of Hokkaido orphanage children
with national averages in 1970 and the one of Hokkaido nutrition
survey data in 1967 (grams per person per day)

Orphanages

Food groups VA s WEOET Wy Wb
Animal foods 4279 21.07 249.96 289.0 177.94%** 138.9%**
Milk, milk products 269.6 21.00 78.82 86.0 190.78%** 183.6%**
Eggs and roes 585 5.85 4124 42.0 17.26%* 16.5%*
Meat and poulty 454 5.49 45.52 45.0 2.88 0.4
Fish and shellffsh 54.4 8.30 87.38 116.0 —32,98%¥%k  _ 6].6%¥k
Plant fdoos 928.5 37.30 1020.75 1202.6 —92.25* — 274, 1%*%%
Legumes and nuts 66.3 6.14 73.10 91.0 — 6.80 — 24, 7%%x*
Grains 341.5 14.28 374.13 396.9 —32.63* — 55 4%kx
Rice 2373 16.85 306.05 305.9 —68.75% % — 68,6%F*
Others 104.2 13.00 68.08 91.0 36.12* 13.2
Confectionery 574 677 36.65 430 20.75%* 14.4%
Sugar 10.6 1.50 19.66 10.0 — 9.06 0.6
Fats and oils 16.4 1.82 15.58 9.0 0.82 7. 4%**
Fruits 67.8 11.79 80.98 181.0 —13.18 —113.2%%x
Starchy roots 50.8 8.33 37.75 85.0 13.05 — 34, 2%k
Vegetables
Green and yellow 33.9 6.37 50.21 63.0 —16.31* — 29,1%kk
Others 225.0 2271 199.09 268.0 25.91 — 430
Seaweed : 3.9 1.37 6.91 5.0 — 3.01* - 11
Miscellanea 54.9 6.86 126.69 49.8 —71.79%+% 5.1
Total 1356.3 46.80 1270.71 1491.6 85.59 —135,3%*

Orphanages: Data of Hokkaido orphanage children in 1970.
National: Data of National Nutrition Survey in 19709, Hokkaido: Data of Nutritional Status

in Hokkaido in 19676

The signs *, **, *** represent that the confidence interval of the orphanage mean does not
include the other averages at 5%, 1% and 0.1% level respectively.
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Table 7 A. Dietary intake per child per day by institution of Hokkaido
orphanage children in 1970
Insti- Number Age in year Constituent Energy Protein Fat Energy ratio
tution chii)dren Boy Girl Boy Girl keal Total Animal Protein Fat
(%) (%) (g) (%) (g) (%) (%)
1 111 10.1 10.2 71 29 2610 63.5 42.9 74.1 97 25.6
2 53 25 7.9 13 87 1999 70.0 54,5 73.9 14.0 33.3
3 57 9.2 11.4 61 39 2128 66.1 37.1 47.9 124 20.3
4 73 7.6 6.9 67 33 2075 65.4 53.6 64.7 12.6 28.1
5 76 104 9.1 76 24 2812 75.2 38.9 70.3 10.7 225
6 57 12.0 11.2 74 26 2915 96.9 43.7 62.8 13.3 194
7 76 77 8.6 62 38 2316 69.6 46.2 68.4 12.0 26.6
8 107 9.8 9.6 69 31 2480 93.4 48.8 494 15.1 17.9
9 81 109 0.0 100 0 2544 69.7 38.9 58.9 11.0 20.8
10 46 119 9.8 74 26 2753 74.0 327 83.7 10.8 274
11 57 9.5 12.2 62 38 2584 93.6 574 711 14.5 248
12 86 95 10.0 60 40 2058 66.3 55.4 45.7 12.9 20.0
13 62 9.4 9.3 70 30 2110 67.0 475 56.1 12.7 23.9
14 52 9.6 9.9 53 47 2295 72.2 45.2 48.8 12.6 19.1
15 71 4.4 9.2 19 81 1901 72.6 51.9 57.8 15.3 274
16 30 85 10.2 37 63 1850 79.0 54.6 33.7 17.1 16.4
17 57 5.8 6.9 67 33 1842 62.1 56.0 46,2 13.5 22,6
18 57 10.6 10.2 56 44 2567 78.3 32.8 440 122 15.4
19 57 10.7 10.0 79 21 2789 779 38.8 66.7 11.1 215
20 64 9.2 104 77 23 2104 721 429 59.4 13.7 25.4
21 53 9.7 10.5 58 42 2412 83.9 49.4 53.9 13.9 20.1
22 70 104 104 50 50 1997 63.4 47.0 41.2 12.7 18.6
23 83 8.9 9.4 64 36 2236 67.1 445 73.8 12.0 29.7
24 51 10.1 118 45 55 2730 85.3 49.8 92.3 12.5 30.4
25 — — — — — — — — — — —
CV (%) 280 243 254 30.8 48.2 14.3 13.4 15.6 23.7 12.9 20.2
Mean 66.1 9.10 9.38 61.0 39.0 2337.8 74.36 46.27 60.20 12.85  23.22
SE 3.78 0.451 0.487 3.83 3.83 68.09 2.035 1.476 2.918 0.338 0957

CV: Coefficient of variation

SE: Standard error of mean.
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Table 7B. Dietary intake per child per day by institution of Hokkaido
orphanage children in 1970
'[Il?tslf); Calcium Iron Vitamin A Vitamin D Thiamine Riboflavin ecﬁiii(;ilgnt Asacgirdbic
(mg) (mg) ) Iu) (mg) {mg) (mg) -~ (mg)
1 648 13.3 1214 7 0.95 1.10 254 44
2 738 13.7 1905 95 0.89 1.23 271 46
3 626 14.6 1383 12 1.07 0.97 25.9 77
4 597 9.9 1655 154 2.26 1.22 26.9 43
5 735 11.6 1343 5 1.40 1.32 32.2 87
6 893 17.3 2746 160 1.32 1.87 36.9 81
7 726 11.6 1229 83 1.01 1.09 30.3 101
8 891 13.8 1498 110 1.53 1.74 32.2 115
9 838 12.1 2621 59 4,24 1.22 315 166
10 864 15.2 1012 7 3.24 1.28 30.5 108
11 935 134 2868 346 1.27 1.95 40,1 128
12 671 11.0 1933 13 0.97 1.44 23.7 . 86
13 502 115 1678 80 0.83 1.33 278 68
14 471 15.0 1184 37 0.83 1.03 26.1 46
15 735 115 1419 106 0.87 1.14 24,9 82
16 662 12.3 891 71 0.77 1.28 29.9 81
17 530 11.1 3398 186 3.10 1.78 259 60
18 593 12.3 1556 177 0.93 1.35 34.8 138
19 721 14.5 803 252 0.83 1.04 34.9 42
20 491 11.6 2302 63 0.89 1.23 26.9 95
21 741 24.3 6192 178 1.01 2.35 419 85
22 541 10.2 976 138 0.92 1.02 23.8 53
23 779 124 3026 13 2.04 1.63 24.2 105
24 987 12.7 4000 211 1.02 1.81 31.3 59
25 — — - — — — — —
CV (%) 207 22.2 60.4 82.9 63.9 25.6 17.0 39.2
Mean 704.8 13.20 2034.7 106.8 1.425 1.393 29.80 83.2
SE 29.84 0.599 250.86 18.06 0.1860 0.0731 1.035 6.65
SE: Standard error of mean.

CV: Coefficient of variation.
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Table 7C. Comparison of dietary intake of Hokkaido orphanage children
with national averages? in 1970 and Hokkaido averages in 19676)
(unit per person per day)
Orphanages . .
. . National Hokkaido D, D
t U 2
Nutrien nit M (A SE M (B) M (C) (AZB) (A-C)
Energy keal 2338 68.09 2210 2392 128 — 54
Protein
Total (TP) g 74.4 2.035 77.6 831 — 32 —  B7rrE
Animal (AP) g 34.4 1.551 34,2 375 0.2 ~ 31
AP/TP % 46,27 1.476 44.07 45.1 2.2 1.17
Fat g 60.2 2.918 46.5 51.2 13.7%%* 9.00%*
Carbohydrate 373.3 13.105 368.0 395.4 5.7 — 217
Calcium mg 705 29.84 536 567 169*#% 138**%
Vitamin A U 2161 255.56 1536 2058 625% 103
Vitamin D Iu 1194 25,37 — — — —
Thiamine mg 1.425 0.186 1.13 1.16 0.295 0.265
Riboflavin mg 1.393 0.073 1.00 1.02 0.393*** 0.373%**
Niacin equivalent mg 29.80 1.035 — — — —
Ascorbic acid mg 83 6.65 96 137 — 13* ~—~ BAEHE
Food expenditure Yen 241.08 6.948 370.00 256,91 —12892%** — 15.83*

Orphanages :
National :
Hokkaino:
The signs *, **

Data of National Nutrition Survey

**k represent that the confi

Data of Hokkaido orphanage children in 1970.

in 19702,

Data of Nuritional Status in Hokkaido in 19676),

dence interval of the orphanage mean does not

include the other averages at 5%, 1% and 0.1% level respectively.
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Table 8. Nutrient adequacy by institution of Hokkaido orphanage children in 1970 (%)
Insti- Number . . Vitamin Vitamin Thia- Ribo- Niacin Ascorbic Below
tution h'?jr . Energy Protein Calcium Iron mine favin eqlun;a- wcid Mean SE 80
childre en
1 111 126 97 100 127 67 2 102 108 150 108 98.6 12.82 2
2 53 122 133 138 140 110 24 119 148 215 110 125.9 14.83 1
3 57 105 101 98 141 74 3 116 96 154 183 106.9 15.43 2
4 73 118 115 107 107 94 39 269 134 187 108 127.8* 10.49 1
5 76 135 110 110 112 72 1 148 128 195 216 122.5 19.02 2
6 57 127 129 119 155 138 40 126 162 196 190 137.2% 13.87 1
7 76 128 121 127 119 69 21 121 116 207 246 1275 19.84 2
8 107 125 144 138 137 81 27 164 170 205 282 147.4 21,51 1
9 81 107 89 110 110 131 15 382 103 185 411 164.3 40.93 1
10 46 124 105 138 142 51 2 313 118 177 354 141.4 28.58 2
11 57 123 138 137 126 152 88 133 184 234 312 162.8* 20.76 0
12 86 105 104 106 108 104 3 106 143 152 211 114.2 16.44 1
13 62 108 107 85 114 101 19 95 138 177 168 111.0 14.09 1
14 52 115 112 73 142 65 9 89 103 167 113 98.7 13.81 3
15 71 104 125 129 112 80 27 104 128 172 193 117.4 14.52 2
16 30 94 127 106 117 48 18 84 130 184 194 110.1 17.16 2
17 57 114 123 108 136 200 47 412 219 200 148 169.5 31.56 1
18 57 122 115 90 117 82 44 94 128 205 334 133.3 25.77 1
19 57 130 113 108 137 43 63 85 99 210 104 109.2 14.40 2
20 64 103 109 77 113 123 16 94 119 166 232 115.2 17.76 2
21 53 116 124 112 225 324 44 106 224 256 105 173.5* 27.15 1
22 70 96 94 81 96 52 35 96 97 140 128 91.3 9.84 2
23 83 116 109 139 126 170 3 226 171 161 258 147.0 22.02 1
24 51 128 124 137 113 210 53 105 170 178 140 1357% 1375 1
25 — — — — - — — — — — - — — —
Mean 66.1 116.3*** 1153*%* 110.5*% 127.4%%% 1099 26.7*%*x  153.7* 139.0%%%  186.4%+%  202,0%%% 128 7%*k*
SE 3.78 2.31 2.84 4.08 5.14 13.27 4.55 19.37 7.37 5.63 16.29 4.26
Below 80 0 0 0 2 10 23 0 0 0 0 35

Boldface represents the value below 80.
confidence interval of the mean do not include 100.0 respectively.

SE:

Standard error of mean.

The signs *, **, *** represent that the 95%, 99%, 99.9%
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Table 9. Anova table for nutrient adequacy in 1970
Source of variation d.f. Sum of square Mean square

Nutrient 9 50.56 5.562 27.672%%*
1X2X3x%x4 3 30.098 10.033 49.915%+*
1x2 1 0.894 0.894 4,448*
1x3 1 0.727 0.727 3.617
1x4 1 25.591 25.591 127.313***
2X3 1 2.287 2.287 11.378%**
2x4 1 26.737 26.737 133.020%**
3x4 1 15,337 15,337 76.303***

Institution 23 12.389 0.539 2,682%**

Error 207 41.668 0.201

Total 239 104.113

* P<0.05 **P<0.005.

1: Energy, protein, iron, thiamine and niacin evuivalent derived mainly from grains,
legumes, fish, meats and eggs.

2: Vitamin A and ascorbic acid derived mainly from vegetables.

3: Calcium and riboflavin derived mainly from milk.

4: Vitamin D derived mainly from fish.
Table 10. Essential amino acid in the diet of the orphanage children in

Hokkaido in 1970 (mg/Ng)

Institution Ileu Leu Lys SCA ARM Thr Try Val Total
1 281 487 312 230 531 224 77 330 2472
2 289 476 375 225 538 238 79 334 2554
3 281 420 305 227 532 240 77 325 2407
4 283 484 349 233 528 226 78 331 2512
5 285 493 327 233 568 235 80 350 2571
6 282 460 327 232 565 238 78 339 2521
7 298 489 375 227 542 249 79 318 2577
8 294 484 385 223 538 232 78 331 2565
9 299 505 343 231 566 245 79 352 2620

10 294 493 318 234 ° 563 239 79 348 2568
11 301 487 410 224 533 248 80 354 2637
12 284 491 347 240 553 230 78 343 2566
13 283 486 363 230 539 245 84 346 2576
14 288 477 314 213 533 237 74 335 2471
15 283 481 373 217 531 237 76 331 2529
16 290 500 408 206 523 248 80 338 2593
17 300 512 366 259 558 261 81 359 2696
18 287 468 332 213 524 208 81 329 2442
19 287 467 366 242 538 258 86 346 2590
20 289 481 325 224 524 237 77 325 2482
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Institution lleu Leu Lys SCA ARM Thr Try Val Total
21 277 478 326 219 494 221 77 332 2424
22 259 432 340 216 490 218 70 300 2370
23 292 499 339 241 555 242 82 352 2602
24 291 496 366 231 562 237 82 348 2613
CV (%) 31 43 8.3 5.0 3.8 5.1 41 4.0 3.1
Mean 287.4 481.1 349.6 2279 538.7 237.2 78.8 337.3 2539.9
SE 1.919 4.255 5.952 2.310 4187 2.480 0.656 2.729 16.163
SCA: Sulfur containing amino acid {(Met+Cys). ARM: Aromatic amino acid (Phe+Tyr).
CV: Coefficient of variation. SE: Standard error of mean.
Table 11. Ratio of essential amino acid intake to FAO provisional
pattern 1957, Protein and egg scores in 1970
Insitw 1oy Lew Lys SCA ARM Thr Try Val Mean SE PS  ES
1 104 159 116 856 147 124 86 122 117.9 934 85 86
2 107 156 139 83 149 132 88 124 122.3 9.61 83 81 .
3 104 137 113 84 148 133 86 120 115.6 8.28 84 87
4 105 158 129 86 147 126 87 123 120.1 9.22 86 86
5 106 161 121 86 158 131 89 130 122.8 1000 86 84
6 104 150 121 86 157 132 87 126 120.4 940 86 85
7 110 160 139 84 151 138 88 118 1235 9.97 84 81
8 109 158 143 83 149 129 87 123 122.6 9.84 83 83
9 111 165 127 86 157 136 88 130 125.0%« 1022 86 81
10 109 161 118 87 156 133 88 129 122.6 982 87 84
11 111 159 152 83 148 138 89 131 126.4* 10.22 83 79
12 105 160 129 89 154 128 87 127 1224 9.61 87 86
13 105 159 134 85 150 136 93 128 123.8* 945 85 82
14 107 156 116 79 148 132 82 124 118.0 992 79 80
15 105 157 138 80 147 132 84 123 120.8 10.08 80 80
16 107 163 151 76 145 138 89 125 124.3 1094 76 73
17 111 167 136 96 155 145 90 133 129.1* 979 90 86
18 106 153 123 79 146 116 90 122 116.9 895 79 81
19 106 153 136 90 149 143 . 96 128 125.1%* 870 90 86
20 107 157 120 83 146 132 86 120 118.9 932 83 83
21 103 156 121 81 137 123 86 123 116.3 892 81 83
22 96 141 126 80 136 121 78 111 1111 858 78 84
23 108 163 126 89 154 134 91 130 124.4* 957 89 86
24 108 162 136 86 156 132 91 129 125.0* 989 86 81
L — — S — — R — — - - = =
CV (%) 30 4.3 8.4 5.0 3.8 5.1 4.0 4.0 21.2 4.4 3.8

Mean 106.4%%*% 157.1%%% 129.6%F% g4 f*¥** 149 6¥++* 131.84+* 87.8*+x 125 0*+*+ 121 5%+*

SE

0.662 1.389

2.211

0.991

1.167

1.359

0.723

1.008

1.858

840k 82 Bk

0.756

0.647

The most limiting amino acids are represented by boldface.
acids (Met+Cys).

score.

ARM: Aromatic amino acids (Phe-+Tyr).

SCA: Sulfur containing amino

PS:

Protein score.
The signs * and *** represent that the confidence interval of mean value does not
include the value 100 at 5% and 0.1% level respectively.

ES:

Egg
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Table 12.

Anova table for essential amino acid adequacy of Hokkaido

orphanage children in 1970

Source of variation

d. f. Sum of sugare Mean square F
Amino acid 7 119,609 17,087 683.48***
Institution 23 3,018 131 5.24%%*
Error 161 4,025 25
Total 191 126,652
*xx P <0.005. Amino acid adequacy: Ratio of amino acid intake of Hokkaido

orphanage children in 1970 to FAO provitional pattern in 1957.
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Fig. 2. Growth rates for Hokkaido orphanage children in 1965 and 1970. Growth

rate is 100 times the orphanage data divided by age-sex specific average of
the corresponding character of the national children.
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Table 13. Comparison of food consumption 1965-1970 (g)
Food groups 1965 1970 Difference P
M(A) SE  M(@B) SE B)-(4)
Animal foods 366.3 13.78 4279 21.07 61.6 0.05
Milk 246.5 14.14 269.6 21.00 231
Eggs and roes 20.6 2.44 58.5 5.85 37.9 0.001
Meat and poultry 23.0 2.50 454 5.50 22.4 0.001
Fish 76.2 4,96 54.4 8.30 — 21.8 0.05
Plant food 931.0 28.17 928.5 37.03 — 25
Legumes 74.6 3.38 66.3 6.14 — 83
Grains 442.6 15.62 341.5 14.28 —-101.1 0.001
Rice 3144 17.10 237.3 16.85 - 771 0.01
Others 128.2 13.39 104.2 13.00 — 240
Confectionery 58.0 9.34 574 6.77 — 06
Sugar 10.3 1.01 10.6 1.50 0.3
Fats and oils 9.1 0.92 16.4 1.82 7.3 0.001
Fruits 40.6 4,59 67.8 11.79 27.2 0.05
Starchy roots 64.6 6.05 50.8 8.33 — 138
Vegetables
Green and yellow 33.3 2.93 339 63.7 0.6
Others 164.0 12.53 225.0 22.71 61.0 0.05
Seaweed 33 0.44 39 1.37 0.6
Miscellanea 30.6 2.02 54.9 6.86 243 0.01
Total 1297.3 30.21 1356.3 46.8 59.0
(B) REEXERE riboflavin, niacin [k, RETFHER CEYH as-

Fig. 3 {3 protein, calcum, vitamin A, piboflavin,
niacin, ascorbic acid A% 1965, 1970 G 4F B fsjvz 5~
01% KETHBECHML TR E2RTS
Table 13 R UGG Fig. 111D X b, FPs% protein, cal-
cium, iron, vitamins A & D, riboflavin #inic, &

7% energy, protein, iron, vitamin A, D, thiamine,

corbic acid I B LAHEEIZAKTH -7, Vitamin
D 3MERPERD V4 L LTS hich -1,

@) PETI/BERE

Fig. 4 {3 iso-leucine, lysine, SCA, tryptophan,
protein score & UF egg score T 19654E & h 1970 4E
75, 5~01% KEETHLFEIhiZ LxBL 1 Li,
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Fig. 3. Nutrient adequacies in 1965 and 1970.

Vertical bar represents meanz=tstand-
ard error.
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Fig. 4. Essential amino acid adequacies in the

diet of Hokkaido orphanage children

in 1965 and 1970. Vertical bar rep-

resents 95% confidence interval of the

mean.

SCA: Sulfur containing amino acid
(methionine+cystine)

ARA: Aromatic amino acid (pheny-
lalanine+tyrosine)
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Fig. 5. FAO score composition from different foodstuff on sulfur

containing amino acid and tryptophan in the diet of Hok-
kaido orphanage children in 1965 and 1970. These data
were based on FAO provisional pattern in 1957.
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Summary

Data of the third survey concerning anthropo-
metry and food consumption of each child in the
twenty-four orphanages in Hokkaido in 1970 was
analyzed by the statistical method. The results
obtained were as follows.

The subjects involved 993 boys and 594 girls
ages 1 to 18, the average age being 9 years.

1. In comparison with the national averages,
the children in these institutions showed a remark-
able increase in growth rate of height and sitting
height during the five years, 1965-1970. However,
the height and sitting height did not reach the
level of the national averages. Nevertheless, the
weight and chest girth was found to be caught up
to and in some instances surpassing those of hle
national averages. Therefore, the average growth
rate of the four characters was surpassing for the
girls, though the rate was not so different signifi-
cantly for boys as well as both boys and girls
together, compared to that of national averages.

Thus, the physique of the orphans indicated
that they appeared stunt and rather plump or
stcoky. The growth rate was higher in girls than
in the boys and the same tendency was found
higher in the younger children than in the older
ones.

2. Regarding food consumed in those institu-
tions for the past five years, the pattern trends
toward the Western type conssted more of eggs,
meat, fats and oils, vegetables and fruits with less
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amount of rice and fish. On one hand, the food
consumption in those institutions in 1970, was
compared to that of the national average in 1970,
and also compared with that based on the stand-
ard of food consumption in 1970 (the latter two
were almost similar). Tt was found that more eggs
and milk were consumed in the institutions though
less fish, grains, green and yellow vegetables were
served.

3. Calcium, vitamin A, vitamin D were not
sufficient in 2, 10 and 23 institutions respectively
among the twenty-four in 1970. Therefore, nutri-
ent guidance was urgent. The means of nutrient
adequacy during the past five years increased
beyond 100% for protein, calcium, vitamin A,
thiamine, riboflavin, niacin and ascorbic acid,
though vitamin D was found to be deficient (27%).

The value computed in terms as adult has been
compared between the orphanage average and the
national ones. That of the orphanage was found
much in energy but less in protein. It thus ap-
pears that is the reason why the orphanage chil-
dren have shorter height and sitting height than
those of the national average.

The energy ratio of the orphanage was rich in
fat but insufficient in carbohydrate than that of
the standard for Japanese food consumption.

4. During the past five years, the animal pro-
tein ratio was 37%-46%, 79-84 for protein score,
and 80-83 for egg score, showing evidence of
improvement. Limiting amino acid was SCA or
tryptophan as protein score and SCA or iso-leucine
as egg score.

5. Although the increase of egg consumption
was 38 grams equivalent to less than one small
egg, for SCA and tryptophan, egg showed the
highest raising ratio of the level among the food
supplies.

6. L/T ratio was 4.4 which was slightly lower
than the previous 4.7.

7. The food expenditure was 241 Yen 08 Sen
weich was 65 % of 370 Yen for the national aver-
age in 1970.

8. According to the results described previo-
usly, the physique of the children in those orphan-
ages of Hokkaido are still lower in height and
sitting height although the apparent increase in
them was distinct during the years, 1965-1970,
This was due to more proper food intake, espe-
cially in improvement of protein quality—eggs
proved to be most effective. There is a need for
increase in monetary budget for protein quantities
and competent dietitians for those institutions.



