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Fig. 1. Location of 25 orphanages in Hokkaido.

Table 1. Subjects of study

Survey v Number of Number of Number of Number of
Number ear Institutions Boys Girls total children
1 1960 22 862 589 1451
2 1965 23 894 532 1426
3 1970 24 993 594 1587
4 1976 25 945 573 1518
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Fig. 2. Secular change in food consumption pattern of Hokkaido
orphanage children during the year 1960-1976.
II. REXLREOERHKEDE equivalent (0.05)
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A (0.05), +thiamine (0.05), +riboflavin
{0.01), +niacin equivalent (0.01), +ascor-
bic acid (0.05)

1970~1976 —energy (0.001), —iron (0.05), +niacin
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Table 2.

Nutrient adequacies of Hokkaido orphanage children in 1960, 1965, 1970 and 1976

Energy Protein Calcium Iron Vitamin A
Institution

60 ‘ 65 ‘ 70 ‘ 76 | 60 ‘ 65 1 70 | 76 | 60 l %65 | 70 l 76 | 60 | 65 | 70 1 76 | 60 1 65 ’ 70 ’ 76
1 97| 105| 118| 96| 95| 108| 85| 114| 59| 87| 90| 83| 113| 124] 124] 114] 105| 94| 81| 84
2 nz| 11| 116| 104 122| 16| 122| 93| 106| 110| 135| 107 | 117 | 117 | 152 | 100 | 187 | 123| 151 | 103
3 119 | 126| 98| 110| 125| 122| o1 | 114 105| 116| 89| 110| 131| 152| 138 | 120 | 119| 103| 92! 96
4 106 | 117 | 113| 100 | 102| 102 | 108| 88 99| 93| 110| 73| 96| 115! 108| 105| 62| 65| 131! 120
5 134 | 126 128 107| 120 111 | 102 | 103| 132 91| 102| 107| 140 122 | 110| 130 | 123| 102| 90| 163
6 99| 107 | 119| 114| 89| 103| 117 | 124| 54| 91| 105! 100 109| 109| 147 | 136 85| 107| 183| 73
7 125 117 | 122| 80| 133| 111 | 109| 79| 68| 80| 121 68| 146| 108 | 123 82| 163| 113| 92| 67
8 121 100| 120 96| 115 94| 133| 105| 72| 94| 127| 18| 135| 121| 138 | 116| 82| 77! 100 115
9 98 | 108 | 113| 104| 95| 103| 93| 109 61| 93| 115| 85| 138| 134| 113| 129| 96| 73| 175| 160
10 99| 118 | 122| 97| 99| 103| 96| 113| 171| 100 | 116| 122, 112 136 | 138 | 140 | 93| 105| 67| 168
11 114 | 108! 117 | 107 | 108| 91| 127| 112| 59| 79| 134, 125| 121| 107 | 125| 118 | 106! 106 | 101 | 123
12 98| 107| 97| 91| 89| 101, 93| 94| 60| 100| 9| 8| 92| 100| 107| 104| 96| 100| 129| 93
13 108 95| 102| 108| 87| 8| 96| 92| 38| 7| 72| 63| 99| s9| 15| 16| 49| 69| 112 50
14 1| 110| 112 100| 106| 96| 103| 108 | 103 | 114 | 67| 113| 115| 127| 150 | 122| 177! 65| 79| 106
15 93| 109 | 100 88| 97| 100 111| 100| 88| 112| 114| 117| 100| 111 | 120| 100| 119| 130! 101 | 131
16 — | 101| 88| 106/ —| 99| 112| 102] —| 90| 98| 97 —| 108| 119| 13| —| so| 61| 119
17 102 105 113 100| 94| 92| 120 95| 48| 66| 122 93| 106| 98| 134| 104| 138 97| 319| 82
18 107| 8, 116| 95| 106| 84| 106 104| 79| 77| 83| 101| 120| 91| 115| 107| 170| 89| 104| 99
19 —| 106 125 10| —| 9| 104| 110| — | 77| 100| 107| —| 97| 13| 123| —| 81| 255 138
20 98| —| 100| 98| 105| — | 102| 104 84| —| 70| 114| 133| —| 114 109| 65| —| 153| 112
21 110 98| 114| 104| 104| 90| 117| 119| 96| 83| 106| 115| 143| 88| 236 | 148| 69| 116| 413 116
22 17| 123| 91| 114| 108| 116| 8| 120| 101 | 111| 76| 120 | 128| 134 | 95| 136| 137 | 95| 65| 104
23 98 | 115 112| 84| 107| 111| 99| 93| 8| 117| 117| 86| 131 | 122| 127| 94| 167 | 165| 211 87
24 11| 110 | 120| 103 | 106 | 106 | 113 | 101 | 110| 88| 138 | 118| 153 | 121 | 114 | 134 | 277 | 94| 267 | 99
25 — ] =] e8| —| —| —l1z| —| —| —| e8| —| —| —|us| —| —| —| 2m
Mean 18| 109 | 111| 101 | 106] 102} 105| 104| 86| 93| 104| 100] 122 114] 120 114 | 122| 98| 151 113
SD 1| 9| 11 8| 13| 10| 13| 11| 31| 15| 20| 17| 17| 16| 27| 14! 53| 23| 80| 34
Below 80 o] o ( 0 [ 1l ol of ol 1| 100 6| 4| 3 o ol ol ol 4] el 4] 3

Nutrient adequacies represent the percentage of calculated nutrient intake in 1960, 1965, 1970 and 1976 to the Recommended Dietary
Allowances for Japanese revised in 1975 respectivelyll).
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Table 2. Nutrient adequacies of Hokkaido orphanage children in 1960, 1965, 1970 and 1976
Vitamin D Thiamine Riboflavin Niacin equivalent Ascorbic acid Below 80
60 j 65 ‘ 70 ’ 76 | 60 ‘ 65 ‘ 70 } 76 | 60 | 65 { 70 ‘ 76 | 60 | 65 | 70 | '76 | ’60 ’ 65 l 70 [ 76 | 60 | ’65 | 70 | *76
108 52| 7] 100] 120] 115] 119] 301 | 50| 90| 94| 120] 144 | 165] 154 226 | 125 | 130] 110 29| 2| 1| 1| o
102 77| e8| 61| 133 136 | 133 | 320 | 110 | 137 | 141 | 114 | 178 | 175 | 196 | 180 | 205 | 240 | 115 152 o | 1 | 1 | 1
88| 96| 12| 10| 157 | 136| 134 | 444 | 106, 127 | 81| 129| 194 | 199 | 155} 214 | 160 | 205| 193 | 26| © | © | 1| 1
64| 48| 154! 233 116| 144 | 323 | 343 86| 99| 126| 98| 145| 156 | 192 | 161| 73| 90| w08| 01| 3| 2| o | 1
148 | 124 | 5| 550 | 184 120 | 179 | 121 | 116 | 88| 112 | 107 | 245 183 | 191 | 175 | 283 | 198 | 218 | 104| o | o | 1 | o
52| 172 | 160! 201 | 126 | 142 | 130 215| 55| 112| 139 | 172 | 145 154 | 196 | 251 | 160 | 182 | 172 | 18| 3 | 0o | o0 | 1
144 | 152, 83| 20| 177 | 130 | 144 | 101 | 83| 105| 109 | 73| 192 177 | 206 | 149 | 258 | 125| 253 | 243 1 | 1 | o | s
60| 100 | 110 | 119 | 151 | 99| 191 | 157| 85| 94| 149 | 129 | 202 | 148 | 199 | 180 | 113 | 135 | 288 | 18| 2 | 1 | o | o0
168| 60! 59! 10| 132| 106| 530 | 135 | 59| 91| 102 ] 117 | 149 | 160 | 134 | 210 | 124 | 130 | 415] 244 | 2 | 2 | 1| 1
64| 136 7| 97] 100! 99| s72| 152| 64| 95| 103| 145| 147 | 158 | 172 | 243 | 10| 87| 270 258 1| 0 | 2 | 0
144 | 100 | 346 | 122 | 112| 17| 151 | 173 | 59| 88| 157 130 | 175 | 147 | 237 | 226 | 145] 180 | 201 w7| 2 | 1| o | o
72| 152 | 13| 39| 95| 123 | 121 | 138| 52| 98| 124 | 120 | 145| 144 | 147 | 186 | 90| 195| 215| 194 3 | o0 | 1 | 1
68| 104| 80| 5| 103] 100 104| 127 38| 86| 114 | 88| 144 | 133| 175| 177 8| 70 170| 92| 4 | 3| 2 | 3
80| 80| 87| 94| 127| 103| 104| 150 95| 98| 90| 135| 181 | 150 | 160 | 220 | 140 108 | 115| 179 1 | 2 | 3 | 0
64| 96| 68| 8| 100| 128| 114| 335 | 94| 112 110| 148 | 146 | 155 | 170 | 167 | 188 | 185| 205 | 156 | 1 | o | 1 | 1
— 10| 7| 55| — | 131 101| 240 —| 92| 110 119 — | 158| 187 | 205| — | 155| 203| 132 — | 1| 2 | 1
24| 8| 62| 37| 118| 105| 492 | 403| 46| 89! 198 | 130 | 166 | 156 | 199 | 188 | 105| 98| 50| 21| 3 | 1 | 1 | 1
48| 124 ] 177 | 5! 146| 131 116 | 274 | 72| 88| 116| 126| 161 | 123 | 204 | 174 | 190 | 134 | 345| 63| 3 | 1| 0 | 1
— | 168|554 5| — | 111] 104| 13¢] —| 90| 88| 125! — | 155| 202 210| — | 163| 105| 194| o | 1 | o | 1
76| — | 63| 233| 99| — | 111 208| 57| — | 104| 128| 156| — | 164| 207| 73| — | 238|130 4 | — | 2| o
108] 112 | 178 | 137 | 125| 122 | 126 | 136 | 75| 98| 203 | 104 | 167 | 133 | 249 | 243 | 15| 135 | 213| 133 2 | o | o | o
44| 84| 138 | 12| 153 163 | 115| 169| 80| 108| 89| 164 | 171 | 183 | 141 | 206 | 155| 230 133 | 15| 2 | o0 | 1 | 1
88| 56| 13| 76| 118| 155| 276 | 265 | 85| 132 | 148 | 114 | 168 | 161 | 154 | 169 | 158 | 265 | 263 | 121| o | 1 | 1 | 1
32| 168 | 211 | 243 | 165 | 114 | 128 | 305| 99| 95) 151 | 107 | 195| 166 | 181 | 214 | 265| 136 | 148 | 240| 1 | o | 0 | o
= = & —| —| —|22| —| —| —|18| —| —| —|118@ —| —| —ja9| —|—|—=1o
87| 106 | 112 102 | 130 123 | 184 | 220 | 76| 101 | 123 | 123 169 | 154 | 182 | 199 | 151 | 156 | 206 | 171 | 116% | 116 | 141* | 136+
40| 38| 125| 121] 26| 18| 123| 98| 22| 15| 32| 22| 25| 28| 29| 27| 60| 52| 80| 50! 3%k 33xH T7eH 7o
12] 6 ‘ 4| 13 ‘ 0 ‘ 0 | ol ol 12| o ol 1] ol of of ol 2! 1] o o|l4 |19 |2 |2

*: Mean and **: Standard deviation of entire nutrient adequacies.
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Table 3. Changing of protein intake of Hokkaido orphanage children
1960-1976

(1) Protein intake pattern

1960 1965 1970 1976
M SD M SD M SD M SD

Total protein (TP) (g) 738 8.0 76.6 8.1 744 10.0 736 10.7
Animal protein (AP) (g) 21.6 5.7 28.0 45 344 7.6 36.8 7.3
AP/TP (%) 29.1 6.2 365 42 463 12 50.1 72
TP/RDA (1975} (%) 106 13 102 10 105 13 104 11
TP/kg of body wt. (g) 24 03 2.4 0.6
a: Recommended dietary allowances for Japanese revised in 19751,
(2) Amino acid intake pattern (mg per g of protein)
Eecential aming acid 1960 1965 1970 1976

ssential amino aci M SD M SD M sD M SD
Iso-leucine 44 15 45 0.7 46 15 47 0.9
Leucine 71 2.4 78 12 77 3.3 80 11
Lysine 50 3.0 55 2.6 56 4.7 60 32
Sulfur containing 31 0.8 34 1.0 37 1.8 38 16
Aromatic 74 3.2 87 19 86 3.3 87 2.0
Threonine 35 0.9 38 0.9 38 2.0 40 1.0
Tryptophan 10.3 0.45 117 0.31 12.6 0.54 12,8 0.26
Valine 51 1.6 53 1.2 58 2.2 56 0.9
Total 367 10.1 402 6.2 406 127 420 6.2
Lysine/Tryptophan 4.8 4.7 44 4.7
(38) Amino acid score (Chemical score)
Reference pattern 1960 1965 1970 1976 MLA
1957 FAO (Protein score) T1x%k 7Yk B4k 89 SCA or Try
1965 FAO/WHO (Egg Score) 79 8k 83 83 SCA
1973 FAO/WHO provisional® 88**x 95 gtk 100 Thr
Human milk (FAO)? 61wk Gy ftk 74 75 Try
Human milk (Japan)” G4x** T3xxk 79 80 Try
Cow’s milk (FAO) G4tk 71 T2k 77 Lys
Cow’s milk (Japan)r 67+** 73 75%* 80 Lys
Egg (FAOY 54k GO 65 66 scA
Egg (Japan) 5%k 56Hkk 61 62 SCA
School child 10-12 yr.8 67x*% 73 75%* 80 Lys

«: The values of Table 21 in Energy and protein requirements by FAO/WHO in 1973%),

B: The values of Table 20 ¢bid.25).

7: Compositions reported by Science and Technology Agency Japan in 19669,
MLA: Most limiting amino acid.

SCA: Sulfur containing amino acid.

Statistical analysis performed by Students’ t-test for paired values of 1960-1965, 1965-1970, 1970~
P < 0,001,

1976 respectively. **P<0.01,
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Fig. 3. FAO score composition from different foodstuffs on sulfur containing

amino acid and tryptophan in the diet of Hokkaido orphanage children
1960-1976. These data were based on FAO provisional pattern in 1957.
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Fig. 4. Changing heignts of the orpuanage and national children in 1960,

1965, 1970 and 1976.



WK JEiEE R EERIRAE RO RERB BT 5 HEt 2 H 191

V. &BIoER#ER

DL e 5 i 8% R A Lo B M a8 5t
%, WiERoXEF L ) 4 EORECIMEBIEL LT
S5~15 a8, TOHRBREOFREM LS 129,
Mgk & B O AEHIITHEE 1S 2R Lich o
Fig. 4 (& RK), Fig. 5 ({48%), Fig. 6 (Mgl R UM <,
R TR REL 2, EReEETh D, —BE A
L LTABEIA TS E L, 1960~1965, 1965~1970,
1970~1976 DOREFERTHNK T 5 23 & M R ITE R
Rz ERATH0OEX L, MHEREERS 121960 s B {H
X D {EWERR L, 1960~1970 13 £ E i X b BB & 2 i
REROB %R0 1970 i34 BBV &,
BN TEED B hient, 1970~1976 CHERDEBH X

BREARESh, BMEHBITI070% -7 L LT
D75 TEIMNE, 1976 125 OWE, FRFETHOS
EHEL VLo EBEL Lol

Wiz 5~15 IROKRR R O 2EFH ST 55
ST bREEY Fig. 7 (B7F), Fig 8 (&¥F)
KLt 100% OfR,»EEETH D, WK THLLR
IR, EESEULENTT2EES Y,
4F. YT 1960<C1965<C19702>1976 DI H b, FD
LE O 95~103% Th » 1z, Zhicth LEERE
EHiEA K X < 89~105% T, BHERE L L, BFix
1960<1976<1965</1970 D{E ;] % 45 L, 1960, 19763
LERBEC2EMS Y, 1965k 8L, 197041 12
B EABAETH -7 0T 8 LT3 1970 2B

Agelyr)

0ys i
Boy Agelyr! Girls
S0 ="
- — L — "=l

>

a0l =]

.
_aemT e AT
— - _—/ -
= /// =
M 4’
— ol ”
= / S =s=T10
2 = 10 =
s 30 == o
; —"—‘/ - -
"

’/
ZUP/f..—- = 6 I = 6
1
1 T
1960 1965 1970 1976 1960 1965 1970 1976
Year

= (Orphanage Mean
--~==« National Mean
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Changing chest girths and sitting heights of the orphanage and

national children in 1960, 1965, 1970 and 1976.
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B otedt, 1970~1976 £+ RCFR % 25 L, B U0
fLO% R L -t & & XHREBHOBEGYRH
5,

RO g L oOBA& 2Bl TH BT bR
BEROBEL2EMENEE Ly, L LEYT52EE
MR DT, WAREMER VT 1960~1970 40D H
T, 1976 5.0 F MIC TR/ FRRE & AV oo

Ticdo B 1960~1970 4 o [B RS FA U2 138k
BEEABORANBRERYRT 0T, 2EE, HBREt
IRARBE(ED Ll a iAo b ont Table 4 WiRERT
VDo 1976 SEMEISRATERY @ Table 8B L b3IH L7,
HERIROMARERORDF 1L Table 5 ik Lic, T
feb b IR OTEER, B LR HHLRDICHETE
B & BEFTHERIL Y RORARBER & L, v

Table 4. Comparison of the energy and protein intakes calculated in terms
of adult between the orphanage and national means during the
year 1960-1970, and the nutrient adequacies in 1976

Orphanages National Difference Adult exchange rate
Year Nutrient  Unit
M (A) SE M (B) (A-B) National Orphanage
1960 Energy kcal 2798 74.7 2366 432k 0.886 0.807
Protein g 74.7 1.922 75.6 —09 0.922 0.988
1965 Energy keal 2900 64.6 2490 41Qk*x 0.877 0.852
Protein g 72.3 1.582 76.5 —4.2% 0.932 1.060
1970 Energy kcal 2937 85.54 2558 379%¥* 0.864 0.796
Protein g 82.2 2.249 847 —25 0.916 0.905
Energy % 101.0 1.64 107.7 — 6, 7FF*
1976@ .
Protein % 103.9 2.16 120.3 —16.4%**

** P<0.00l. @: The values in the Table 8 B of the reference 24.

Table 5. Calculation of adult exchange rate of Hokkaido orphanage

children 1960-1976

196021 196522) 197023 197624

Boy Girl Girl Boy Girl Boy Girl
A Age (yr) 93 9.8 109 91 94 9.5 9.9
B Constituent (%) 60 40 37 61 39 62 38
Energy
C RDA (kcal) 2041« 1980« 2140« 2120= 20108 19607 2050¢ 1990+
D BxC (kcal) 2017 2132 1991 2027
E D/2500 0.807 0.852 0.796 0.811
F Intake (M+SE) (kcal) 2258+60.23 2471 4+50.05 2338-+68.09 21675347
Protein
G RDA () 66.56 73.28 72.4r 78.07 61.0° 67.00 68.0¢ 70.0¢
H GxB (g 69.2 745 63.3 68.8
I H/70 0.988 1.06 0.905 0.982
J Intake (MESE) (g) 73.8+41.899 76.61+1.677 74.4:2.035 73642136
a: Calculated from the data revised in 19619).
B: Calculated from the data revised in 1961, the value used for 70 as the protein score?).
7: Calculated from the data revised in 1961, the value used for 80 as the protein score?.
d: Calculated from the data revised in 196910,
¢: Calculated from the data revised in 197511,
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Summary

Data of four cross-sectional surveys .concerning
anthropometry and food consumption for Hokkaido
orphanage children in 1960, 1965, 1970 and 1976
were compared to investigate the secular trend of
the nutritional status. The results obtained were
as follows.

1. In regard to the food consumption, it was
found that there was a remarkable increase in
milk in 1965, egg in 1970, meat and fruit year by
vear, though there was a decrease in legumes,
grains, starchy roots and fish. Therefore it seemed
that the trend toward western-style meals had
gradually become more popular in those institu-
tions.

2. In general, the intakes of energy, protein,
iron, thiamine, niacin equivalent and ascorbic acid
were adequate. Although the nutrient adequacy
had been improved, for instance, riboflavin de-
pended on the provision of milk since 1964, there

were still found shortages of calcium, vitamin A,
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and vitamin D in several institutions. The means
of nutrient adequacies were found diminished in
1976 (six out of the ten nutrients), though the gra-
dual increases in them were found evident during
the years 1960-1970, Nutrition education was found
to be necessary in certain institutions especially
those indicating considerable shortage shortage of
several nutrients.

3. A distinct increase in animal protein ratio
of 29% to 50% and in the protein score of 71 to
89 were noted during 1960-1976. The total protein
intake per kilogram of body weight was 2.4 grams
in both the years 1970 and 1976. The ratio of
lysine to tryptophan was 4.4-48. To determine
the change in protein quality, the protein score
was considered more appropriate among the chemi-
cal scores. A remarkable increase in the FAO
score for sulfur containing amino acid and trypto-
phan was due to provision of milk in 1965, egg in
1970, and meat purchased by budget expenses in
1976. The egg score was found most suitable to
determine effect of the egg provision.

4. Growth retardation in orphanage children
was evident in 1960. Their physique caught up to
and even surpassed the national averages in the
order of chest girth, weight, sitting height and
height during the years 1960-1970. It was also

found that the rate at which the orphanage chil-
dren reached the national averages was faster for
younger children than that for older ones and for
girls than for boys. However, in 1976, an obvious
decline in rate of physique was revealed. The
greatest change in character was in weight.

5. According to the results described previ-
ously, in regard to relationship between physique
and nutrient intake, an excess energy intake by
adult exchange value contributed to improvement
of chest girth and weight of orphanage children
compared to the national averages in 1960, 1965,
and 1970 ; the cause of being stunt in height and
sitting height was due to less consumption of pro-
tein intake than the energy ones. The tendency
of protein energy undernutrition was realized in
the orphanage children in 1976.

The assignment of a dietitian in each institution
by regulations since 1979 was a good step forward
in the advancement of child welfare. It is there-
fore the responsibility of each dietitian to keep
up his or her studies in investigating the situation
of children at home besides performing his or her
duty in dealing with recommended daily dietary
allowances for each orphan.



