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Statistical Analysis for Nutritional Status of
Hokkaido Orphanage Children in 1965
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Table 1 A. Number of subjects (Boys) in 1965

Age in years

Institution Boys Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 1T 7 1 6 7 210 3 6 7 6 5 1 62
2 6 1 7
3 4 3 4 1 4 3 3 4 4 2 32
4 1 5 4 5 4 2 5 4 2 3 2 5 4 46
5 1 1 2 5 412 2 9 4 1 3 54
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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 18 18
6 1 2 3 4 6 11 9 4 40
7 1 2 2 3 1 2 4 1 2 1 4 2 3 3 1 32
8 3 1 3 2 3 1 5 5 8 10 7 11 3 4 2 68
9 4 4 3 10 7 19 16 12 2 2 1 80
10 1 1 1 4 2 7 9 3 2 1 1 32
11 1 2 1 4 3 7 3 4 2 1 1 29
12 1 2 2 3 5 4 2 5 5 5 8 42
13 2 2 3 1 4 3 3 6 8 6 4 7 2 51
14 3 3 1 1 3 1 2 6 9 5 2 1 1 38
15 3 1 2 1 1 8
16 1 2 1 1 1 4 1 1 1 2 15
17 1 2 6 1 2 1 4 4 8 6 2 1 38
18 1 1 1 1 2 1 1 4 5 3 7 5 5 1 38
19 1 1 3 3 3 1 3 3 3 5 4 3 7 2 1 43
20* - —
21 1 2 2 1 4 6 4 7 4 31
22 1 3 3 2 3 2 4 3 6 5 5 1 38
23 3 2 4 3 3 7 1 4 3 5 3 9 5 2 1 55
24 2 2 4 3 2 4 17
25* - — = —_ _ — — J— J— J— J— _ - —_ — —_ R —_ J—
Total 1 25 26 43 31 31 37 54 58 67 91 106 130 121 50 15 8 2 896
*: Not investigated.
Table 1 B. Number of subjects (Girls) in 1965
Age in years
Institution Girls Total
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 1 3 7 4 5 4 3 6 5 38
2 4 4 1 3 3 2 2 6 5 2 5 5 3 2 3 3 53
3 1 2 2 3 1 2 2 1 2 2 3 21
4 2 4 2 3 1 1 2 2 1 1 3 2 1 25
5 1 1 2 4 3 5 2 18
6 1 2 2 2 1 8
7 2 1 2 1 1 2 3 1 1 3 1 3 2 1 24
8 2 2 2 1 1 1 2 2 4 6 2 25
9 0
10 0
11 1 1 1 2 2 2 5 2 6 2 24
12 1 1 2 1 5 1 4 4 3 7 29
13 1 1 2 1 4 1 3 13
14 1 2 1 1 3 3 3 2 3 19
15 2 5 1 2 2 5 2 7 4 3 2 8 6 9 2 4 64
16 2 3 2 2 2 1 3 15
17 1 2 1 1 1 2 2 1 3 1 1 16
18 1 1 1 3 3 2 2 6 3 1 23
19 3 2 1 1 1 2 3 5 18
20% o —
21 1 1 3 2 2 1 2 3 2 1 18
22 11 2 4 3 1 5 3 6 1 27
23 1 1 5 2 3 2 2 1 5 1 5 28
24 1 1 1 8 1 2 1 6 2 23
25* —_ _ — J— — — —_ J— J— J— J— U R J— — — _ _
Total 0 14 20 14 21 27 28 35 39 50 42 53 59 8 28 7 7 O 529

*; Not investigated.
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* Not investigated in 1960.
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Table 2 A. Anthropometric data on Hokkaido orphanage children
and national average in 1965

Height rnd Weight

Height (cm)

Weight (kg)

Age . .
Sex (veas) Number Orph. child. N. av. Orph. child. N. av.
Mean SE D Mean Mean SE D Mean
26 93.2 1.1 —19 95.1 14.0 04 —04 14.4
4 43 100.6 07 —09 101.5 17.0 04 1.1%* 159
5 31 104.7 1.0 —2.4% 1071 17.8 0.6 0.4 174
6 31 112.0 1.2 —13 1133 20.4 0.5 0.8 19.6
7 37 116.1 09 —27%k* 118.8 21.6 0.6 —0.2 21.8
- 8 54 120.1 0.8 —4.0%¢* 124.0 239 04 —-0.2 24.1
‘E 9 58 126.2 0.8 —2.6%** 128.8 25.9 04 —0.6 26.5
10 67 130.1 0.8 —35%%* 133.6 28.5 04 —0.7 29.2
11 91 133.7 06 —28%%* 138.5 319 04 —-0.3 322
12 106 139.3 0.6  —5.4%%* 144.7 34.3 0.5 —2.3%*kx 36.6
13 130 147.1 0.6 —4.6%%* 155.7 39.6 0.6 —2.4%%* 42,0
14 121 154.2 0.7 —4.1%x* 158.3 45.6 0.6 —1.5% 47.1
15 50 157.3 1.2 —6.3%** 163.6 50.1 11 —2.7* 52.8
20 92.2 1.0 —15 93.7 14.2 04 0.5 13.7
14 97.6 16 =22 99.8 16.3 07 1.0 15.3
5 21 101.9 09  —3.7%%* 105.6 16.4 0.5 —04 16.8
6 27 108.8 1.0 —3.7%k* 112.5 18.2 0.5 —0.9 19.1
7 28 115.3 1.1 —2.5* 117.8 21.5 0.6 0.3 212
- 8 35 119.8 1.0 —3.2%%* 123.0 23.2 0.5 —0.3 23.5
g 9 39 127.0 0.7 -—14 128.4 26.8 0.5 0.6 26.2
10 50 133.0 11 —1.1 134.1 31.3 0.9 1.9% 294
11 42 138.3 09 —21%* 140.4 35.0 0.8 1.3 33.7
12 53 143.9 1.1 —24%* 146.3 39.1 0.9 0.5 38.6
13 59 148.2 0.7 —21%%* 150.3 44.7 0.9 1.5 43.2
14 85 149.8 06  —2.7%%k 152.5 47.9 0.6 1.2 46.5
15 28 1514 1.2 —26* 154.0 49.2 1.2 0.3 48.9

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

SE: Standard error mean.
** P<0.01.

* P<0.05.

respectively.

kP <0.005.
The national averages for the children 3-5 years old and 6-15 years old are based on the data
reported by the Ministry of Health and Welfare Japan!®, and the Ministry of Education Japan!?®

D: Orphanage mean minus national mean.

The sign of asterisk represents tnat tae confidence interval of mean value does not include the

national average.
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Table 2 B. Anthropometric data on Hokkaido orphanage children
and national average in 1965

Chest girth and Sitting height

Chest girth (cm) Sitting height (cm)
Age : ) child. T
Sex (yoar) Number Orph. child. N. av. Orph. child N. av.
Mean SE D Mean Mean SE D Mean
26 52.1 04 —04 525 55.3 0.5 —0.1 55.2
4 43 55.6 0.4 1.5%** 54.1 57.8 0.5 —0.3 531
5 31 56.5 0.4 1.2%* 55.3 59.5 0.6 —11 60.6
6 31 58.5 0.6 1.7%* 56.8 62.9 0.5 —1.2* 64.1
7 37 59.9 0.5 1.1* 58.8 65.4 0.7 —1.2 66.6
8 54 61.6 0.4 0.8 60.8 66.1 0.5 —2.9%** 69.0
n .
:8‘ 9 58 63.1 0.5 0.3 62.8 69.3 04 —1.8%%* 711
m
10 67 65.9 0.3 1.0 64.9 71.8 0.5 —1.3% 73.1
i1 91 68.1 04 1.0 67.1 74.0 04 —1.3%%* 75.3
12 106 69.2 04 —07 69.9 76.3 0.4 —2,0%%* 78.3
13 130 739 0.6 0.3 73.6 78.6 04 — 3. 1HH* 81.7
14 121 78.0 0.6 0.3 777 83.6 04 —1.6%** 85.2
15 50 81.4 0.9 0 814 85.1 1.1 —3.1%%* 88.2
20 52.2 0.5 1.1%* 51.1 55.1 1.1 0.5 54.6
14 53.7 0.5 1.2% 52,5 56.6 0.9 —0.3 56.9
5 21 554 0.7 1.5* 53.9 584 0.6 —1.3* 59.7
6 27 56.6 0.5 1.3* 55.3 61.2 0.4 — 2. 4%%* 63.6
7 28 59.3 0.5 2. 3% 57.0 64.4 0.9 —15 66.1
" 8 35 60.9 0.5 1.8%%* 59.1 66.3 0.6 —2,3%%x 68.6
233 9 39 63.1 0.6 1,9%%* 61.2 68.9 0.6 —2,kk* 71.0
10 50 66.3 0.7 2.4%%* 63.9 73.5 0.7 —0.2 73.7
11 42 69.1 0.7 1.5* 67.4 76.2 0.6 —0.6 76.8
12 53 72.5 0.8 1.0 715 785 0.7 —1.7* 80.2
13 59 775 0.9 2.5%% 75.0 81.5 0.6 —11 82.6
14 85 80.0 0.6 2.5%%* 775 82.3 0.4 —1.7%%* 84.0
15 28 83.5 1.1 3.9%** 79.6 82.3 1.1 —2.5% 84.8

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

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

* P<0.05, *»* P<0.01, % P0.05.

The national averages for the children 3-5 years old and 6-15 years old are based on the data
reported by the Ministry of Health and Welfare Japan!®, and the Ministry of Education Japan!®
respectively.

The sign of asterisk represents 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 1965 (%)
Boys Girls Entire
Airgxe h S ch children
yvear Height Weight (g:ir?it hletiglrl})f Mean Height Weight gir?}sf iletltgl?l% Mean  Mean
3 98.0 97.2 99.2 100.2 98.7 98.4 1036 1022 1009 101.3 100.0
4 99.1 106.9 102.8 99.5 102.1 97.8 1065 102.3 99.5 101.5 101.8
5 97.8 102.3 1022 98.2 100.1 96.5 976 1028 97.8 98.7 99.4
6 98.9 1041 103.0 98.1 101.0 96.7 953 1024 96.2 97.7 994
7 98.3 99.0 101.9 98.2 99.4 97.9 1014 1040 97.4 100.2 99.8
8 96.9 99.2 1013 95.8 98.3 974 98.7 103.0 96.6 98.9 98.6
9 98.0 97.7 1005 975 98.4 98.9 102.3 103.1 97.0 100.3 994
10 974 976 1015 98.2 98.7 99.2 106.5 103.8 99.7 102.3 100.5
11 96.5 991 1015 98.3 98.9 98.5 1039 1025 99.2 101.0 999
12 96.3 93.7 99.0 974 96.6 98.4 101.3 1014 97.9 99.8 98.2
13 97.0 94.3 1004 96.2 97.0 98.6 1035 103.3 98.7 101.0 99.0
14 97.4 96.8 100.4 98.1 98.2 98.2 103.0 1032 98.0 100.6 99.4
15 96.1 949 100.0 96.5 96.9 98.2 100.6 104.9 97.1 100.2 98.6
Mean 97.5%%% 0987 101.1%¥* Q7 gk#k Qg grkx 98.1%**  101.9 103.0%k* 98.2%xx  100.3 99.5
Entire children
Character Height Weight Chest  Sitting M
eig €180 girth  height ean
Mean 97 Bk 1003  102.0%** Qg Q*** 995

Growth rate: Ratio of anthropometric data of Hokkaido orphanage children to national averages.
Sign *** represents that the confidence interval of mean value does not include the national average

at 0.5% level.
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Table 4. Anocva table for the ratio of anthropometric data of Hokkaido
orphanage children to national averages in 1965

Source of variation d. f. Sum of square Mean square F
Sex 1 57.75 57.75 22, 13%**
Character 3 31491 104.97 40.22%%*
Age 12 83.95 7.00 2.68*
Character X Sex 3 35.09 11.70 4.48%*
Age Xsex 12 115.58 9.63 3.69%**
AgeXcharacter 36 98.92 2.75 1.05
Error 36 93.95 2,61

Total 103 800.16

Table 5. Tests of all comparisons among means in Table 3.

1) Between characters 3) Between sexes within character
Character z #-978 7980 x-100.3 Character Boys Girls Difference
Chest girth 102.0 4.2% 4,0* 1.7* Height 975 98,1 0.6
Weight 100.3 2.5% 2.3*% Weight 98.7 101.9 3.2*
Sitting height 98.0 0.2 Chest girth 101.0 103.0 1.9%
Height 97.8 Sittng height 97.9 98.2 0.3
The character means of boys and girls in Table Of the 4 differences, 2 exceed D=1.29: y261/13
II. 3 are arrayed from high to low and each is Q.05 (2, 36)<(0.45) (2.89).
subtracted from those above. Of the 6 differ- 4 B o
ences, 5 exceed D=1.22: y261/26 Q.05 (4,36)<(0.32) ) Between sexes within age
3.84). .
B84 Age Boys Girls Difference
2) Between characters within sex
3 98.7 1015 2.6%
Sex Character ¥ z-975 x-979 %-98.7 4 102.1 1015 0.6
S 100.1 98.7 14
Chest girth 101.1 3.6* 3.2% 2.4%*
2 Weight 982 1.2 0.8 6 101.0 97.7 3.3*
@  Sitting ht. 979 04 7 99.4 100.2 0.8
Height 975 8 98.3 98.3 0.6
9 98.4 100.3 1.9
Sex Character T z-981 #-982 =z-1019 10 98.7 102.3 3.6
Chest girth 1030 49*  48* 11 11 98.9 101.0 21
2 Weight 1019 3.8* 3.7* 12 96.6 99.8 3.2%
b
& Sitting ht. 982 9.1 13 97.0 10L.0 4.0*
Height 98.1 14 98.2 100.6 2.4%
15 96.0 100.2 3.3*

Of the 6 differences, 3 exceed D=1.73: 42.61/13
Q.05 (4,36)<(0.45) (3.84) for boys, 4 exced D=173 Of the 13 differences, 7 exceed D=2.33: 4/261/4
for girls. Q.5 (2, 36)<(0.81) (2.89).
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Table 6 A. Food consumption in 23 orphanages in 1965 (grams per child per day)
Animal foods Grains
Insti- lk Legumes — Confec-
tution Milk and Eggs and Meat and Fish and and nuts . tionery
products roes poultry  shellfish Total Rice Others Total

1 203 22 29 81 355 94 309 102 411 43
2 360 50 15 77 502 93 298 120 418 28
3 218 24 54 68 364 69 268 148 416 96
4 252 32 19 43 346 68 287 153 440 55
5 180 23 11 122 336 56 578 33 611 41
6 230 24 21 104 379 82 325 173 498 64
7 262 18 0 141 421 65 394 30 424 6
8 291 18 15 55 379 78 262 197 459 42
9 191 15 34 63 303 101 284 283 567 27
10 266 15 19 87 387 © 100 478 68 546 137
11 183 24 16 58 281 71 355 152 507 17
12 223 27 29 71 350 80 276 172 448 42
13 253 8 23 59 343 56 257 79 336 137
14 456 2 - 13 52 523 82 266 90 356 183
15 357 21 23 82 483 59 250 61 311 108
16 255 22 53 73 403 68 223 111 334 60
17 184 21 19 62 286 79 358 57 415 44
18 210 13 25 69 317 94 277 130 407 5
19 262 13 17 66 358 63 385 73 458 35
20 —_ —_ - — — — — — — —
21 197 5 20 76 298 49 238 204 442 44
22 192 2 25 72 291 81 310 216 526 32
33 256 45 28 58 387 53 288 115 403 45
24 189 29 20 114 352 105 266 182 448 43
2 — — — — — — — — — —
CV (%) 275 57.1 45.8 31.6 18.0 21.3 26.1 50.0 16.9 77.6
Mean 2465 20.6 23.0 76.2 366.3 746 314.4 128.2 442.6 50.8

SE 14.14 244 2.50 4.96 13.78 3.38 17.10 13.39 15.62 9.34

CV: Coefficient of variation.

SE: Standard error of mean.
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Table 6 B. Food consumption in 23 orphanages in 1965 (grams per child per day)
Vegetables |
Insti- Fats . Starchy Miscel-
tution Sugar and oils Fruits roots  Green and Oth Seaweed lanea Total
ers
yvellow

1 10 2 54 25 51 122 5 30 1182
2 7 6 56 38 39 248 4 18 1427
3 19 8 57 43 33 183 4 30 1322
4 9 4 47 31 14 96 2 21 1133
5 4 25 93 47 295 8 26 1547
6 11 11 35 84 29 196 2 34 1425
7 18 15 11 124 27 106 1 32 1250
8 3 5 5 42 13 162 4 28 1220
9 10 32 65 43 230 1 39 1426
10 15 7 24 34 45 150 5 51 1501
11 9 15 69 82 33 190 4 36 1314
12 9 15 53 58 25 135 2 28 1245
13 3 7 29 42 8 76 2 27 1066
14 13 8 46 46 24 129 5 22 1437
15 8 12 54 113 52 175 3 33 1411
16 4 7 38 93 27 212 1 23 1270
17 6 6 22 70 27 101 3 22 1081
18 i6 9 6 60 20 92 6 25 1056
19 14 8 35 57 18 148 1 60 1255
20 — — — — — — — — —
21 6 7 39 39 58 124 2 23 1131
22 15 21 49 107 49 269 7 30 1477
23 12 12 105 43 49 214 0 28 1351
24 17 10 43 97 36 118 4 39 1312
25 — — — — — — — — —

CV (%) 50.0 444 53.7 44.6 424 36.6 66.7 32.3 11.2

Mean 10.3 9.1 40.6 64.6 333 164.0 3.3 30.6 1297.3

SE 1.01 0.92 459 6.05 2.93 12,53 0.44 2.02 30.21

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 avereges in 1965 {(grams per person per day)

Hokkaido

Food Nﬁ/iional Difference
ood groups N(Igz;n SE (]eSz)in (A)-(B)
Animal foods 366.3 13.78 198.5 168.0%**
Milk, milk products 2465 14.14 57.3 189.1%%*
Eggs and roes 20.6 244 35.2 —14.6%**
Meat and poultry 23.0 2.50 29.5 — 6.5%
Fish and shellfish 76.2 4.96 76.3 — 01
Legumes and nuts 74.6 3.38 69.6 5.0
Grains 442.6 15.62 418.5 241
Rice 314.4 17.10 349.8 —354
Others 128.2 13.39 68.7 59.5x*¥*
Confectionery 58.0 9.34 316 26.4%*
Sugar 10.3 101 179 — T.6%%*
Fats and oils 9.1 0.92 10.2 —- 11
Fruits 40.6 4.59 58.8 —18.2%**
Starchy roots 64.6 6.05 419 22.7H%%
Vegetables
Green and yellow 333 2.93 49.0 —15.7%%*
Others 164.0 12.53 1704 — 64
Seaweed 3.3 0.44 6.1 —~ 2.8%k*
Miscellanea 30.6 2.02 87.8 —57.2%%*
Total 1297.3 30.21 1160.8 136.6%+*

Hokkaido: Data of Hokkaido orphanage children in 1965.

National: Report publshed in 1968 by the Ministry of Health and Welfare, Japanl®.

The signs *, **, *** represent that the confidence interval of the orphanage mean value do not
include the national average at 5%, and 1%

level respectively.
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Table 7 A & 23 Mgk DFZHAER, BLIFHERKL

Table 7 A. Dietary intake per child per day by institution of Hokkaido
orphanage children in 1965

Insti Number Age in year Constituent Elr{lerflgy Protein Fat Energy raito
tution children Boy Girl Boy Girl kzgl Total Animal Protein  Fat
(%) (%) () (%) (g) (%) (%)
1 100 9.8 109 62.0 38.0 2233 76.6 ‘ 35.8 35.9 13.7 145
2 60 3.3 10.2 11.7 88.3 2271 80.7 43.9 40.6 14.2 16.1
3 53 8.5 9.3 60.4 39.6 2510 82.8 40.5 442 13.2 158
4 71 8.6 8.8 64.8 35.2 2301 67.2 33.8 40.0 11.7 15.6
5 72 115 125 75.0° 25.0 2977 88.4 34.8 331 11.9 10.0
6 48 13.0 135 83.3 16.7 2733 85.9 371 50.6 12.6 16.7
7 56 9.8 9.5 57.1 429 2412 774 437 45.1 12.8 16.8
8 93 115 11.2 731 26.9 2330 74.2 321 40.8 12.7 15.8
9 80 13.3 — 100.0 0.0 2804 87.2 325 575 124 185
10 32 13.7 — 100.0 0.0 3073 874 32.0 50.9 114 14.9
11 53 111 115 54.7 45.3 2516 71.0 30.1 45.6 11.3 16.3
12 71 10.8 11.2 59.2 40.8 2436 76.0 375 484 125 17.9
13 64 10.5 11.1 79.7 20.3 2156 61.7 35.2 39.1 114 16.3
14 57 11.6 11.3 66.7 33.3 2572 75.2 344 48.6 117 17.0
15 72 35 11.3 125 875 2373 72.3 40.9 55.7 12,2 21.1
16 50 10.2 105 50.0 50.0 2223 731 442 61.0 13.2 247
17 54 10.0 8.8 704 29.6 2243 65.9 33.2 36.5 11.8 14.6
18 61 11.8 12.7 62.3 377 2083 67.0 35.2 38.4 129 16.6
19 61 9.3 10.2 70.5 29.5 2406 68.1 325 41.1 11.3 15.4
20 — — — — — - — — — — —
21 49 125 10.3 63.3 36.7 2328 724 36.3 435 124 16.8
22 66 10.7 12.0 576 424 2853 89.8 339 52.3 12.6 16.5
23 83 9.2 9.9 66.3 33.7 2385 776 427 514 13.0 194
24 40 12.2 119 425 575 2614 84.4 37.8 50.6 12.9 174
25 — — — — — — — - — — —
CV (%) 280 25.1 11.3 335 56.5 10.7 10.5 115 16.1 6.3 16.0

Mean 62.0 10.34 10.88 62.74 3726
SE 3.62 0.540 0.275 4387  4.387

24710  76.62 36.53  45.69 1243  16.73
5505  1.677 0.880 1534 0.163  0.560

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 1965
Insti-  Caleium  Iron  Vitamin A Vitamin D Thiamine . : Niacin ~ scorbic
tution Riboflavin acid
(mg) (mg) (I0) (IU) (mng) (ng) (mg)
1 600 11.7 1412 54 0.92 1.04 121 52
2 761 122 1843 89 1.03 144 13.0 96
3 769 149 1545 94 1.01 140 13.1 82
4 598 11.0 980 46 1.01 1.06 18.0 36
5 683 142 1533 121 1.08 114 10.1 79
6 788 131 1824 137 151 1.55 14.0 91
7 560 10.8 1699 150 1.04 1.23 13.0 50
8 711 13.8 1150 100 0.86 1.20 124 54
9 838 16.1 1238 70 117 1.27 15.7 65
10 900 16.3 1785 147 1.09 1.33 15.2 71
11 578 12.2 1587 98 1.01 111 13.0 72
12 714 11.0 1493 148 0.98 117 114 78
13 528 9.6 1029 104 0.80 1.03 10.7 28
14 870 145 975 79 0.90 124 13.0 43
15 745 12.2 1866 131 0.97 1.28 13.0 74
16 654 11.6 1204 104 1.05 1.06 13.0 62
17 537 10.2 1460 96 0.81 1.02 12.3 39
18 571 10.6 1332 121 1.18 1.15 10.1 59
19 549 99 1210 168 0.89 1.05 12.7 65
20 — — — — — — — —
21 684 10.1 1743 79 113 1.25 10.9 62
22 794 15.0 1428 81 1.30 1.34 16.2 105
23 821 12.2 2468 50 124 155 11.3 106
24 693 14.2 1414 180 1.04 1.22 14.7 60
25 — — — — — — - —
CV (%) 16.3 16.2 234 34.8 15.7 129 15.1 315
Mean 693.7 12.50 1487.7 1064 1.044 1.223 13.00 4.37
0.423 7253 7.72 0.0341 0.0329 0410 0.37

SE 23.54

CV: Coefficient of variation. SE:

Standard error of mean.
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Table 7C. Comparison of dietary intake of Hokkaido orphanage children
with national averages in 1965 (unit per caput per day)
Hokkaido National Diff
Nutrient Unit Mean SE M(E;;n ZA(;E&?)%
(A)
Energy (E) kcal 2471.0 55.05 2183.9 287 1¥%*
Protein
Total (TP) g 76.6 1.677 71.3 5,3k
Animal (AP) g 28.0 0.930 285 —0.5
(AP)/(TP) % 36.5 0.880 40.0 —3.5%*%
Fat g 457 1.534 36.0 9. 7¥**
Carbohydrate g 4123 4784 384.2 28, 1%**
Calcium mg 694 235 465 229 **
Vitamin A U 1488 725 1324 164*
Vitamin D U 106.4 7.72 — —
Thiamine mg 1.04 0.034 0.97 0.07
Riboflavin mg 1.22 0.033 0.83 0.39***
Niacin mg 13.00 0.410 — —
Ascorbic acid mg 67 44 78 —11*
Food expenditure (F) Yen 142.05 3.127 194.34 — 52,20k
(BY(E) Sen 5.8 0.096 8.9 — 3wk

National: Report published in 1968 by the Ministry of Health and Welfare, Japan!®,
The signs *, ** *** represent that the confidence interval of the Hokkaido mean do not include
the national average at 5%, 1%, 0.5% level respectively.

iron, riboflavin, niacin TH bh, {E\ 4 DX vitamin
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Table 8. Nutrient adequacy of Hokkaido orphanage children in 1965 (%)

oA

M B IF

=

o

W LB ER O B

o

Wk

I Gy Prowin Calum lton  Vigmn Vigun e Rbe oy Awebc e, osp B
1 112 111 93 116 75 14 96 108 126 84 93.5 10.11 2
2 118 112 115 117 86 22 117 164 148 155 1154 12.65 1
3 132 133 130 155 92 24 105 146 136 144 119.7 12.33 1
4 123 113 105 117 61 12 104 109 186 65 99.5 14.55 3
5 134 104 89 129 77 30 98 104 92 110 96.7 9.17 2
6 110 80 89 109 84 34 128 131 119 115 99.9 9.17 2
7 110 118 88 110 94 38 108 128 135 83 101.2 8.85 1
8 107 89 94 127 58 25 83 117 120 ki 89.7 9.80 3
9 112 79 93 134 56 18 98 106 131 81 90.8 11.07 3
10 123 79 100 136 81 37 91 111 127 89 974 9.17 2
11 117 86 79 111 79 25 95 105 123 103 92.3 8.85 3
12 116 103 100 104 75 37 98 117 114 116 98.0 791 2
13 103 86 75 93 51 26 80 103 107 42 76.6* 8.85 4
14 119 90 115 133 49 20 84 116 121 61 90.8 11.70 3
15 118 95 108 111 87 83 100 132 134 109 107.7 5.38 0
16 108 101 93 112 60 26 110 112 137 95 954 9.80 2
17 112 99 81 103 27 24 84 105 127 63 825 11.70 3
18 93 79 74 95 67 30 107 105 92 82 82.4% 6.96 4
19 120 100 84 99 65 42 92 108 131 105 94.6 8.22 2
20 — — — — — — — — — — — — —
21 103 80 87 91 84 20 104 105 100 87 87.1 8.22 2
22 131 118 109 139 71 20 92 94 114 152 104.0 12.01 2
23 121 119 130 124 137 13 128 160 116 177 1225 13.60 1
24 117 95 90 126 69 45 96 113 136 83 97.0 8.54 2
25 — — — — — — — — — — — — —

Mean 115.6%** 98.7 96.6 117,0%%* 73.3%%* 28.9%** 99.9 117.8%%k 124 gH*x 99.9 97.3 8.95 2

SE 2,10 3.24 3.25 3.40 4.38 3.13 2.71 3.75 417 6.88 0.2

Below 80 0 5 3 0 15 22 0 0 0 5 50
Boldface represents the value below 80. SE: Standard error of mean. The signs *, *** represent that the 95% confidence interval or

the 99.9% one do not include 100.0 respectively.

€9
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Table 9. Anova table for nutrient adequacy in 1965

Source of variation d. f. Sum of square Mean square F

Nutrient 9 164,903 18,323 75.094 ***
IX2X3x4 3 120,809 40,270 165.040%%*
1X2 1 20,627 20,627 84,537***
1x3 1 535 535 2.388
1x4 1 110,605 110,605 453.299%**
2X3 1 1,016 1,016 4.164*
2x4 1 31,039 31,039 127.209%**
3x4 1 72,714 72,714 298.008***

Institution 22 28,112 1,278 5.705%**

Error 198 48,410 224

Total 229 241,425

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

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

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

Calcium and riboflavin derived mainly from milk.

4: Vitamin D derived mainly from fish.

w

Table 10. Tests of all comparisons among means in Table 8. and relationship between
means of nutrient adequancy and number of value below 80

1) Between nutrients

Between 80t Nutrient T F-289 z-733 %-96.6 z-98.7 #-99.0 7-99.9 z-1156 z-117.0 ©-117.8
0 Niacin 1249  96.0* 51.6* 28.3* 262*% 259* 250%* 9.1 7.9 71
0 Riboflavin 1178  88.9* 445* 212* 19.1* 188* 17.9* 22 0.8
0 Iron 117.0  83.1* 43.7% 20.4* 183* 18.0* 17.1* 14
0 Energy 1156  86.7* 42.3* 19.0* 16.9* 16.6* 15.7*

0 Thiamine 99.9 71.0%  26.6* 3.3 1.2 0.9
5 Ascorbic acid 99.0 70.1* 257 24 0.3

5 Protein 98.7 69.8¢ 254*% 21

3 Calcium 966  67.7% 23.3*%

15 Vitamin A 733  44.4%

22 Vitamin D 28.9

* P<0.05.  Of the 45 differences 33 exceed D=14.23=(3.121) (4.56)>+224/23 Q.os (10,198).
t: Number of institutions with the value below 80 of nutrient adequacy in Table 8.

BRTTRENTDE T, B, RBHEBEHL A D Cehd TENT 5 BE
)b HIEE B EDEVT 1 E 995 LL B 8 Higkd wHb, MERFEHE»DLS, FEIREELDH L No.
A, FHiE824, 766 O 2 ik C, By % B LB 13, 18 OEFEMC IIHEOLERBDH LI,



2) Between institutions

Below Insti- - - - XZ- - - X- ~ - *- - %- #- ¥*- - ®*%- *x- - T®T- - IT- -
80t tuion 766 824 825 871 89.7 908 923 935 946 954 96.7 970 974 980 995 999 10L2 104.0 107.7 1154 1197
1 23 1225 459% 40.1% 40.0* 354* 32.8% 31.7*% 30.2% 29.0% 27.9% 27.1* 258* 255% 251% 245% 230 226 213 185 148 71 28
1 1197 431*% 37.3% 37.2% 326% 30.0* 28.9% 27.4% 262% 251% 241 230 227 223 217 202 198 185 157 120 43
1 2 1154 488* 33.0* 329% 283* 257* 246* 231 219 208 200 189 184 180 174 159 155 142 114 76
0 15 1077 31.1* 253* 252*% 206 180 169 154 142 131 123 110 107 103 97 82 78 65 37
2 22 1040 274% 216 215 169 143 132 117 105 94 86 73 70 66 60 45 41 28
1 101.2 246* 188 187 141 115 104 89 77 66 58 45 42 38 32 17 13
2 999 233 175 174 128 102 91 76 64 53 45 32 29 25 19 04
3 4 995 229 171 170 124 98 87 72 60 49 41 28 25 21 15
2 12 980 214 156 155 109 83 72 57 45 34 26 13 10 06
2 10 974 208 150 149 103 77 66 51 39 28 20 07 04
2 24 970 204 146 145 99 73 62 47 35 24 16 03
2 5 967 201 143 142 96 70 59 44 32 21 13
2 16 954 188 130 129 83 57 46 31 19 08
2 19 946 180 122 121 75 49 38 23 11
2 1 935 169 111 110 6'4 38 27 12
3 11 923 153 99 98 52 26 15
3,3 14,9 908 142 84 83 37 11
8 8 897 131 73 72 26
2 21 871 105 47 46
3 17 825 59 01
4 18 824 58
4 13 76.6

The institution means of nutrient adequacy are arrayed from high to low and each is subtracted from those above. Of the 253 differences,
34 exceed D=24.28=(4.733) (5.13)>y324710 Q.5 (23,198).

t: Number of characters with the value below 80 of nutrient adequacy in Table 8.

* P<0.05.
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3 73 /EREN DHEOMEZ R LI,

Table 11 i3 %F 1 g ¥ OLAT 1 /BRI mg H & VT 3 JEEFREY Table 12 /R L. FEBED
FEBINCR LIcb DTH B, FHIEIRDOKE KL leucine, EREE, DO EEEDE-T T /L, 25T
/MT tryptophan T, EEMAKDEKL lysine, £ 3 /T (SCA), tryptophan THhbh, KFETRLUIHELE
/MY leucine T - 72, lysine %f tryptophan DtEl B ANEIR 7 2 7 B b BEE 200 1O HTho
% L/T 11 4.7 T ALBANESEY O R 7 3 /HER ¢4 120 SWEEEEBMO 79.2, SMETISMED 79.8 1R EL
v 6.0~7.0 &, ROSE®) O A5 FOMfF v532 L LT3, ZAEMORNHRT 2 /Bgido 2 7 3

Table 11. Essential amino acid in the diet of the orphanage children in 1965

tIl?tslt)ll.l Ileu Leu Lys Met Cys SCA Phe Tyr ?S; Thr Try  Val  Total
1 288 491 354 125 83 208 273 270 543 241 75 330 2530
2 280 490 350 130 87 217 264 264 528 243 74 336 2518
3 277 482 344 126 92 218 269 262 531 234 78 328 2492
4 278 480 309 125 95 220 272 269 541 231 73 326 2458
5 285 496 336 135 92 227 269 280 549 246 71 343 2553
6 282 476 330 121 93 214 268 265 533 235 75 325 2470
7 282 499 364 140 90 230 269 275 544 254 73 347 2593
8 280 481 306 120 95 215 278 271 549 233 74 319 2457
9 271 475 321 124 89 213 269 267 536 232 72 323 2443

10 280 498 330 125 91 216 274 274 548 242 72 333 2519

11 275 483 310 122 %4 216 270 276 546 233 73 331 2467
12 281 483 333 123 88 211 272 266 538 237 69 333 2485
13 282 488 328 121 96 217 275 278 536 239 76 336 2519
14 277 483 329 121 85 206 276 268 544 233 72 336 2480
15 282 487 350 128 86 214 268 259 527 244 72 332 2508

16 284 478 368 126 85 211 268 254 522 239 73 329 2504
17 289 501 333 126 94 220 287 291 578 244 76 346 2487
18 278 479 327 120 88 208 274 272 546 234 74 326 2472
19 281 482 322 124 101 225 271 288 559 238 75 340 2522

20 @ @@— - - = = = = = ==~

21 274 484 321 122 99 213 273 274 547 230 72 326 2467
22 274 487 353 118 89 207 276 277 553 237 72 326 2491
23 286 487 345 121 86 207 268 275 543 237 72 336 2513

24 282 481 343 123 91 214 272 257 520 242 73 330 2494
25 - - - = = = — —
CV(%) 16 15 49 40 47 30 17 33 22 24 26 22 16
Mean 2803 4857 3444 1246 905 2151 2720 2710 5422 2382 733 3320 25018
SE 094 152 341 104 089 132 098 188 251 120 040 151 810

Quantities are given as milligrams of amino acids per gram nitrogen.
SCA: Sulfur containing amino acid (Met+Cys). CV: Coefficient of variatlon. SE: Standard
error of mean.
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Table 13 D585 ¥ s iz A7 ¢ 2 BER, Fuzki
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Table 14 i Table 12 O SEHEOHDOH H WP BED
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Higa R Lt DTH 5,
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Table 12. Ratio of essential amino acid intake to FAO provisional pattern (1957)
. Phe i

Insti- . Protein Egg
tution Tleu Leu Lys SCA ’I‘tr Thr Tyr Val Mean SE score  score

1 107 161 131 77 151 134 83 122 120.8* 6.28 77 76

2 104 160 130 80 147 135 82 124 120.3*  6.09 80 80

3 103 158 127 81 147 130 87 122 119.4* 5.69 81 81

4 103 157 114 82 150 128 81 121 117.0* 5.87 81 83

5 106 162 124 83 152 137 79 127 121.3*  6.29 79 82

6 104 156 122 79 148 131 83 120 117.9* 583 79 &1

7 104 163 135 85 151 141 81 129 123.6%* 6.33 81 82

8 104 157 113 80 152 129 82 118 116.9* 598 80 82

9 100 155 119 79 149 129 80 120 116.4* 5,96 79 81

10 104 163 122 80 152 134 80 123 119.8* 6.37 80 80

11 102 158 115 80 152 129 81 123 117.5* 6.09 80 82

12 104 158 123 78 149 132 77 123 118.0* 6.25 77 79

13 104 160 122 80 149 133 84 124 1195 5.99 80 80

14 103 158 122 76 151 129 80 124 117.9* 6.25 76 Y

15 104 159 130 79 146 136 80 123 119.6* 6.15 79 79

16 105 156 136 78 145 133 81 122 1195* 6.03 78 78

17 107 164 123 82 161 136 84 128 123.1%* 649 82 79

18 103 157 121 77 152 130 82 121 118.0* 6.17 77 78

19 104 158 119 83 155 132 83 126 120.0*  6.02 83 82

20 — — — — — — — — — — — —

21 102 158 119 79 152 128 80 121 117.4* 615 79 80

22 102 159 124 77 154 132 80 121 118.6* 6.40 77 77

23 106 159 128 77 151 132 80 124 119.6* 6.28 77 76

24 104 157 127 79 147 134 81 122 1189* 6.00 79 80

25 — — S — — - - — N -

CV (%) 14 15 49 30 2.3 25 25 21 23 26
Mean  103.9%%* 158.8%** 123,7F+* 79 6%¢* 150,644+ 132,3%%* 81 3*** 123, 0%F* 119.2%%* 61.3  79.2%** 79 g***

SE 0.31 0.48 1.27 0.49 0.71 0.68 0.43 0.55 0.38 0.42

SCA : Silfur containing amino acid (Met+Cys). CV: Coefficient of variation. SE: Standard

error of mean.

The most limiting amino acids are represented by boldface.

The sign *** indicate that the confide
* P<0,05, ¥*P<0.01.

nce interval of the mean value do not include 100.0 at 99.9% level.
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FHEUT% B &#AIT %,

F T 123.6~1164, ZE i 76~83 DXL
TEBR T — 213D HBEERE 7 11 0.320 TH
b, 73BT REVHMELEAMNE OB 5% K
THETII ol MUL T 3/ BEREEFHEL I
i & OFABI S 7=0.103 T 5% KETHEE TlLieh -7,
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1960 4 & 1965 4 0 FBEEFHEO ST XD
AEELHEH LA Fig 213, BTES, LTFHEYKR
WC 13 DB EM5~01% KECHE BRI ELAZ &%
7T, Fig. 2 11X 1960 i - F ik, i, Bio
MR HFEEL, &Y O L2BERCHFHFED
40 PBEETH - fol, 1965 FCBFHAE, LF0HFE
EIREREL, BROGELEAEMINEEBEBEDZ
B, F, BrolfreE B Bl e, Fi,
EEIBT, &F, Badicsy, BFOBEMHMLLY

SEECRIT eV 2 2 2B L,

XBFOREREE L FEHOMTITACHEEIED B
h, BEEWIR, N, Al Eo 3 ERTFOMT,
W BT OR TRGENDE A AL 1960, 1965 ff
EDFRERICH L MTRE R, IFLATFROTROBE
XA EAEBIERD bt o 12,

2 ARERR

Table 15 %5 1965 £ A fh 11 B 8431960 £ %
L9 5~01% KETHEEIZHIL 124 O, BiiEA&
BT ORI E ULTHE, I8, WS IDh, £offic
BEF, By, HERRUAHEETHS LIRS
hiz,

ZOWET LR OREROMINET AT D TENE L
Lo Z & uERT %, pTLFLOENERTHILD
189.6 g i3, 1964 4EMDiAdHRIZ1 A1 H 180 cc D4
FLeE i3s3 T 5,

Table 13. Anova table for essential amino acid adequacy of Hokkaido
orphanage children in 1965
Source of variation d.f. Sum of square Mean square F
Amino acid 7 138,181 19,740.14 2811.98%%*
Institution 22 606 27.55 3.92%k
Error 154 1,081 7.02
Total 183 139,868
**x P <0.005.
Table 14. Tests of all comparisons among means in Table 12

1) Between essential amino acids

Amino acid x #-796 z-813 £-1039 -1230 x-1237 x-1323 Z-1506
Leucine 1588 79.2* 77.5* 54,9* 35.8* 35.1%* 26,5% 8.2%
Phenylalanine + Tyrosine 1506 71.0* 69.3* 46.7% 27.6% 26.9* 18.3*
Threonine 1323 52.7% 51.0* 28.4% 9.3*% 8.6%

Lysine 123.7 44.1% 42.4* 19.8* 0.7
Valine 123.0 434* 41.7* 19.1*
Isoleucine 103.9 24.3*  22.6*

Tryptophan 81.3 1.7

Methionine+Cystine 79.6

The means of essential amino acid adequacies are arrayed from high to low and each is

subtracted from those above.
77.02/23 Q.5 (8,154), * P<0.05.

Of the 28 differences, 26 exceed D=2.409=(0.552) (4.36)>



2) Between institutigns

Protein Insti- 7 Z T~ Z- z- z- 2- z- x- Z- - z- z- - x- - z- z- -
score  tution 1164 1169 1170 1174 1175 1179 1180 1186 1189 119.4 1195 1196 1198 1200 1203 1208 121.3 1231

81 7 1236 7.2* 67* 66* 62% 61% B7* 56% 50% 47 4.2 4.1 4.0 3.8 3.6 3.3 2.8 2.3 05

82 17 1231 67% 62* 61* 57* b56% 52% 51*% 45 4.2 3.7 3.6 35 3.3 3.1 2.8 2.3 18

79 5 1213 49* 44 4.3 3.9 3.8 3.4 3.3 27 2.4 1.9 1.8 1.7 15 1.3 1.0 0.5

77 1 1208 4.4 3.9 3.8 3.4 3.3 29 2.8 2.2 1.9 14 1.3 1.2 1.0 0.8 0.5

80 2 1203 3.9 3.4 3.3 29 2.8 24 2.3 1.7 14 0.9 0.8 0.7 0.5 0.3

83 19 1200 3.6 31 3.0 26 2.5 21 2.0 14 11 0.6 0.5 04 0.2

80 10 1198 34 29 2.8 24 2.3 1.9 1.8 1.2 0.9 0.4 0.3 0.2

79, 77 15,23 1196 32 27 26 2.2 2.1 1.7 1.6 1.0 0.7 0.2 0.1

80, 78 13, 16 1195 31 26 25 2.1 2.0 1.6 1.5 0.9 0.6 0.1

81 3 1194 3.0 25 24 2.0 1.9 15 14 0.8 0.5

79 24 1189 25 2.0 1.9 15 14 1.0 0.9 0.3

77 22 1186 22 1.7 1.6 1.2 1.1 0.7 0.6

77, 77 12, 18 1180 1.6 11 1.0 0.6 05 0.1

79,76 6,14 1179 15 1.0 0.9 0.5 0.4

80 11 1175 11 0.6 0.5 0.1

79 21 1174 1.0 0.5 04

81 4 1170 0.6 0.1

80 8 1169 05

70 9 116.4

Ve LN EF O L MBYRE TR ¥

g

rag

The institution means of essential amino acid adequacies are arrayed from high to low and each is subtracted from those above.
Of the 253 differences, 20 exceed D=4.806=(0.937) (5.13)>+7.02/8 Q.;5(23,154). * P<0.05,
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Fig. 2. Growth rates for Hokkaido orphanage children in 1960 and 1965. Growth rate
is 100 times the orphanage data divided by age-sex specific average of the cor-
responding character of the national children; 95% confidence interval for *,
99.5% one for ***, and 99.9% confidence interval for the residue are shown.

Table 15. Comparison of food consumption 1960-1965

Food groups 1960 (A) 1965 (B) (B-A) P
() (8 ()

Animal foods 1330 (—) 366.3%%* 2333 <0.005
Milk 56.9 246.5%%* 189.6 <0.005
Eggs and roes 6.1%%* () 20.6%+* (—) 145 <0.005
Meat and poultry 9.3+ () 23.0% (—) 137 <0.005
Fish and shellfish 60.7%¥* (—) 762 (=) 15.5

Plant foods 951.7 (-) 9310 (-) —20.7

Legumes and nuts 78.6 64.6 — 4.0

Grains 478.3 4426 —35.7
Rice 300.3%%% (—) 3144 () 141
Others 178.0%%* 128 2%** —49.8

Confectionery 26.7 58.0%* 31.3 <0.05

Sugar 105 () 10.3%% () - 02

Fats and oils 8.5%* 91 (-) 0.6

Fruits 21.2%%% () 40.6%%* (—) 19.4 <0.05

Starchyroots 90.2* 64.6%** —25.6
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Food groups 1960 (A) 1965 (B) (B-A) P
() (g) (®)

Vegetables

Green and yellow 46.4 33.3%%k () —131

Others 164,745 1640  (~) - 07
Seaweed 5.4 3300k () — 21
Miscellanea 21.2%%* (—) 30.6%%% (—) 9.4 <0.05
Total 10847 (=) 1297.3 212.6 <0.005

The signs *, ** *¥* represent that the confidence interval of the mean value do not include
the national average in the corresponding year at 5%, 1%, and 0. 5% level respectively.
The sign (—) shows to be less confidence interval of the mean value than the notional aver-

age in the corresponding year.
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Fig. 3. Nutrient adequacies in 1960 and 1965.
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Fig. 4. Essential amino acid adequacies in

1960 and 1965.

SCA: Sulfur containing amino acid (Met+Cys).
ARA: Aromatic amino acid (Phenylalanine+
Tyrosine). PS: Protein score.
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Fig. 5.

Sulfur containing amino acid and tryptophan adequacies

from different foodstuff in 1960 and 1965. These adequacies
were based on 1957 FAO pattern.

THEELDS, D 6 WA T 3 2 ERILEE 100% 2FH
B oz ZEwmT,. Blb FAO provisional pat-
tern (1957) Wi, Mgk RAMOHE T « Bk SCA
KO tryptophan TH B4, FhbHik 5 FEMICHFEITH
EL, f->TEAMS 712579 L@EkLi,

RKeEafMzredTsHR7 I /BThHs SAC &
tryptophan DRMEHC X 2 BB RM A RL b On
Fig. 5 T& %, 1957 FAO provisional pattern =%}
THERT 3 /B E % TFE LI, 1960 FFik L 1965
AR

1) SCA BIL Tk %, SHE TR % &,
B, W, 95, £ THMERL, 2R TR2% 15
79% LML 7o, HEAERSIT 5525 50 & 5% B A
LDkt U Bt Riit 17 235 29 & 12% O 3%
T

2) tryptophan & BJL Tix SCA LR UEAIEZHL
EETIL71% 55 81% & 10% L1, Wik & &
B DEFEN A% D LDt L, Bt A R 20%
2 35% & 15% WInL, &R 5o Bk
RBICEET A 2 &% Fig. 5 B/RLTW %,

3) BMHEBEETELVEMERLCE AL SCA T
13 5%, tryptophan T} 6% OWInARL, £8¥mED
Fx N%, 60% & Ed, WR7 1 /Bomte 5 %
FIHOBERKECZ EFHLME LI,

] B

LARoOgER G, 1960~1965 o 5 4R v i 3 U & L
ALl BR, EEEoRBFREERECHBHR,
HETEGOE, EECELAREY, BEificE
INDEROEDOHFTLKD & ZANKE VD TILRW
mEEZ L, bEAMCKEWEELTETEY
PR OEI, RS oRm (1891g) 25, I, AD
BN E MR- T, RIS 5 ek R o knc A E)
WIeDTiriew s EE X B,

—HEERBE LEROMICIZ, BTN TADOHES
MDA, WL MBS LR
L5 ESEIT, 1960, 1965 FEDHER DR TII KT
DEFCHREXELLTL, BFOoLCILERRRET
it EEZbNS, BILRBEREC L AHEET
DHFBILTF IO RTFERCTELVEELDRB, X
SR L 2EOWEE L, 48, BF
DIFCH D & &% 1960, 1965 HED 7 — 2 LR¥E LT
W5,

FRTE—HREOEBEICREBILE S RDOTHAS
Mo TR E WU THERE R OBIEC BE-+ % Sk DR
HHEZ TR,

AP T R TR/ A 2, S4EB oD 1964~1965
E0AFBEIREIBEL 54%, EEM 78~85, FHIFR
7 I /7 EEiL tryptophan RO SCA Th- T H{EL
Twb,
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Zh & BT % &b 3 R IE @ 1965 SEIT B XS
EL37%, EHEIM76~83 (FH79), HIRT 3 /B
SCA BRUF tryptophan THH, ThbOEII—EED
—HAERTREMEL 0 EL, chIEREA—BIECE
BTHIEHAD L OTIXRV i EELLNDZDT, 0D
FERARBCD LD TRV EWL S BLEK T - TUT
DR 1T > 720

B A FERILE RO ETA U CEGE 0.877, EH
0932, MaRRIE T35 CTHE 0.840, FRE 1.03 TH 00,
MEXLE T L ERBTHILEEHOBE TH
94%, BETHU1% TN T3 E4EB Ll
ehic, ZEFHRBIALAY Y 194 [ 34 skicxt
L, @ 111% @ 216 1 72 §h3 0 5% R0 AECH 43
5EEZD &, BRCKIS S S h o A% 142 5 05 5310
XEDHI66% I 445, MR ABDOLEFS
RECHT BRI 73% TH D, MR TORAM
BE2WEELT5 L, /T EAKM R EED 25%
WeE2 D&, 215 (728 OHEMMNAE 172 I 58 4%
Lieh, AR 42105 KR T DM 82% 1Y, Hi
RTORMBEAL—ITEE TR/ NFEE I icbh 5
BB EANOTBRBIIARELHORNB YT 58
HD 66~82 %DFRICH B EEXLTIVv, FlOR &
4% (Table 6 C) T, Miziz&EMEX H I, &, B,
R, WEEE, EE, Tofl BFEEEEl) 25
BB, ThOEMIERY Y ORMEAEVLOEL
THbh D, XEREUSEZRICE G DX, Er b
FlkaE S BN E, KU OBE, EF, Wi T
HDHIEREN, ChHOWEEEES, —BEL VK
VBN, EAMELo TERICEELZBNR D, Alb—
MR LR R ARE T4 5 — R BINAEONA &
TR EEYRITTHERBEIEZLO RS,

FRIIERIL, TNT—EORI S 5 @A LR
COWT, BBERERVIERT D +5 BN ER
THY, FoECBRAMIEEEEHIW S, JEE
WAL B ANEAEEREED & L7 B3R R
Hat RO B A B EREREREDORIMER & ORI EEE
OHHEBHLH B, 16X TOTFHTITE ok
¥ X THERDOBELTRE TIEWE VLI EHTT -
T, FEMERICRT2ENEOEL SR A LEL L
T, FEREHECH .

= #

Ao 8 3 M RN A T GRS 1~185%) SEHFE 10
B, ST 8964, 1rF 529 AFF 1425 A %fguT, 1965

FOH KRG EERECBEHETENL, ROKRY
87z,

1 JEgR R4z £EREE ST L T—Bic B
&, EERTH HHMEEILBYV> X FIFETE B Lk
DIBAREETIHERERRD I otz XBFORE
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EEEIFR S ADHEBEARLIS

2. AREEECOVT, BREEEIEEYHLY
kLS OBE, EF, Wb, FATTCH, 5, B, B
4, WEE, SEFE, BESIVh ol PTLEFIL
189.1 g DIEMMAE L L, EALEIMCE 2 Bl 180 cc
DHEANEREEZ BRI 5,

3. P FE S LB D energy, iron, riboflavin,
niacin {376 & T\ 7zAy, vitamin A, D IFREL,
protein, calcium, ascorbic acid 4 &4 T, 4D
1/3 DR HBISEDOMENTD S iz, 1960~1965
FEO LB Tt riboflavin OEFE L\ BEIN & niacin O
YIEGR, WEOEBBEIEATH -1,

4. BEI 7%, FEfH 79, I 80 THY, HIR
7 I ERITEIEIIEW 7 3 /B RO tryptophan, #%3E
BERT I /BETH o1, ZHODEIT—EIEO—F %
R RO AE DB 54%, BAffli 78~85 X h{Khs o o,
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LEMECILL T, F K, ESTRE BRI TV 5, LK
#H BETELCHESRLR, BEEOEDHEVRHA
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1. ALBANESE, A. A.: Protein and amino acid
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York and London. 1959 and 1960 data—, J. Fac. Agr. Hokkaido Univ.,
2. FAO: Protein Requirements. FAO Nutritional 56 : 31-44. 1968
studies No. 16, Report of the FAO Committe- 18, IWWHE2>F: LEEANBREERINAEROLRRRE
Rome, Italy, 24-31 October 1955, p. 52. Foof BT AR (1960 £ E), dbREIBNR 12
and Agriculture Organization of the United (1): 23-45. 1980
Nations, Rome. 1957 19. BR%E— F): REOREE, p. 278, MHEEMLS
30 MR- BT R EBRER GER): A% 5 H— /M. 1959
275 /EEETINF B, E6R, p. 259-262. EEE 20. WATT, B. K. and MERRIL, A. L.: Composi-
JE, HEt 1978 tion of Foods —raw, processed, prepared—,
4 DE7 I /VEWREEASL R): EAELER, Agriculture Handbook No. 8, p. 189. U. S.
FAO/WHO #RAHMERAL&#E, BAL AT ¢ / Department of Agriculture, Washington D. C..
B4, p. 95. #H—IR, A 1965 1963
5. INTERDEPARTMENTAL COMMETTEE on NU- 2l HHEA (R): BHALEER FAO BALEERS
TRITION for NATIONAL DEFENSE, National DEBEZRSEWE, n—<, 19554, p. 72, #H—
Institute of Health, Bethesda, Md.: Manual MR, HE 1958
for Nutrition Surveys, second ed., p. 327. U.
S. Government Printing Office, Washington D. Summary
C. 1963 Among the four cross-sectional studies of nutri-
6. BEEMFRRAES (F): =7TARASR 88K tional status of Hokkaido orphandge children
¥k, p. 118, KEEFEFE, HE. 1963 1960-1976, in succession to the previous report,
7. BE¥EHGTFERERATS B): HEXaRn 7 /B4 the second survey data in 1965 was analyzed by
K, p. 66, KEEHEIRE, HiT. 1966 statistical method and the following results were
8. HEZEBWMRA-BERERIRES () RAERM obtained.
BEY WATK, p. 428, #H—HI, B, 1960 The subjects living in 23 orphanages throughout
9. EAEREFERCER F): FERHEEBEEF Hokkaido were 896 boys and 529 girls (ages 1-18)
e, BRFD 45 ERER, p. 513, HARREGMHS, H whose average age was 10 years.
. 1970 1) In regard to the growth rates, the orphanage
10. B4 ERKEERERSE B): BR AR B, children caught up to the national average in
R 40 EEEREERERSE, p. 101. FE—HIK, weight and surpassed it in chest girth although
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11, BAEAREAREESD B): wLLLBH AL averages in height and sitting height. Neverthe-
ARADEENESR,  AEAOEBEREE p. less, the orphans as a whole, did not show a dif~
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12 EAENREEREER B): ML ELERL compared to the national averages. The girls
LR BREEERUEEEREECSVT, T § showed about the same results in total characters,
ko ARADELL, p. 68, FH—HIK, FK, 1963 whereas, the boys did not reveal as much when
13. XWERERHKTE: ME] 6646 JREHitE 155 compared to the national averages. During the
FRAEEMKHFATERESE, BM40 F£5, p. 223. Xk years 1960-1965 improvement in almost all charac-
BAEFRIE, #5. 1966 ters was observed, especially in the boys’ weight.
14, BVPEF-PEFR-FRFE-FLIB: 2EOH This was perticularly noticeable in both 1960 and
FEDAH L ERGER, KB LRE, 18: 395 1966 1965, the boys’ growth rates showed negative cor-
15. ORR. M, L. and WATT, B. K.: Amino acid relations with age.
content of foods, Home Economics Research 2) Pertaining to food consumption, it was found
Report No. 4, p. 8. U. S. Department of that the orphanage average was more than that of
Agriculture, Washington D. C.. 1957 the national average involving grains (except rice),
16. Rosg, W. C.: Amino acid requirements of confectioneries, potatoes, and milk, whereas, the
man, Federation Proc., 8 : 546-552. 1949 orphanage average was less in regard to eggs,
17. SANTO, S.: Nutritional status of children in meats, fruits, sugar, green and yellow vegetables
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and seaweed. The outstanding food was 189.1
grams of milk, which was covered by the provi-
sion of 180 milliliters contributed by the Hokkaido
Prefectural Government.

3) Mean nutrient adequacies were found to be
abundant in energy, iron, riboflavin and niacin,
although vitamins A and D were insufficient. At
several institutions, in addition to these insuffi-
cient vitamins, protein, calcium and ascorbic acid
were not enough. The nutritional guidance for
meal-planning of one-third of all these institutions
is claimed to be necessary. During the year 1960-
1965 it was found that riboflavin adequacy in-
creased markedly whereas niacin decreased. The
source for the considerable increase of riboflavin
was due to the provision of milk.

4) The ratio of animal protein (RAP) was 37%,
protein score {PS) was 79 and egg score was 80.
The limiting amino acids were sulfur containing
amino acid or tryptophan or both for protein
score, and sulfur containing amino acid for egg
score. These values were lower than those of the
Osaka values which amounted to 54% for the RAP

and 78-85 for the PS. In comparison to the PS
71 of 1960, the PS of 1965 showed a marked in-
crease, depending on the increased consumption of
animal foods, especially milk.

5) The ratio of L/T was 4.7 which was similar
to the 4.8 of 1960, indicating a rate halfway be-
tween the ALBANESE and the ROSE patterns.

6) The food budget for these subjects amounted
to ¥ 142.05 which was about 73% of ¥ 194.34 as
the national food expenditure per capita per day.

7) It was observed from the results that the
slower growth in height and sitting height had
still remained, although the rate of weight and
chest girth has improved remarkably, due to
improvement of protein quality. It seems that
milk has been strikingly influential.

However, findings proved that children in these
institutions were still short and undernourished
compared to children in general, so that much
further improvement in protein qualities, increase
in monetary budget and employment of competent
dietitians to make them possible are urgent.



