.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title gogbooboobooobobooboobboobbooboboobbooboo
Author(s) 00,000
Citation 0000o0oooooooo,12(1), 23-45
Issue Date 1980-03-28
Doc URL http://hdl.handle.net/2115/11937
Type bulletin (article)

File Information

12(1)_p23-45.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

tHEENEREEZNRBEREOXRBERE
B4 % #Et o HT — 1960 i —

i & w o F
(b T30 27 A 0 5 8 0 T R B2 PO )
(FRA1 5442 10 A 30 B %)

Statistical Analysis for Nutritional Status of
Hokkaido Orphanage Children in 1960

Setsuko SANTO

(Laboratory of Food and Nutrition Science, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

ETEMCE S NI EDT ~ 2 F DL O A RET+3

" ETHB” LBNT D,
T AMF-FRENERCE T %2 FAO/WHO & FEL, DRORR EXBROBUEYIER L ~ 0T
BAEMIERSIL L ORESED OhT “SRRRIEL B BBTTET 2w, JLEENRERRINE R £ B4 Rgc
U CRHIES B 7editid, Ry ~vokpih b ied3%i 1960 4ELIKki2iF 5 ERIMR CRBTAE LT\, FOKE%

U

i

@ ASAHIGAWA

OBIHIRO®

* Not investigated in 1960,
* Not investigated in 1965,
*** Not investigated in 1960, 1965 and 1970.
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Fig. 1. Location of 25 orphanages in Hokkaido.
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Table 1 A. Number of subjects (Boys) in 1960

Age in years

Tnstitution Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 1 1 1 2 2 2 4 4 7 10 14 9 4 1 1 63
2 2 2 4
3 2 4 5 1 2 4 2 3 23
4 1 3 5 5 8 4 3 3 5 2 2 1 1 1 44
5 1 6 3 9 6 5 11 5 48
6 2 4 5 6 7 7 10 41
7 2 2 3 6 6 6 4 4 3 1 51
8 4 510 3 911 9 5 4 4 75
9 12 17 6 37
10 2 4 7 7 8 8 2 1 43
11 4 1 1 2 2 3 5 3 4 1 26
12 2 3 1 4 4 5 7 7 4 5 5 2 2 1 1 1 54
13 1 11 3 3 3 4 4 6 8 2 6 2 44
14 2 1 1 2 6 6 4 4 2 8 1 2 39
15 0
16+ - - —
17 1 5 4 5 5 4 4 3 6 2 1 2 42
18 2 3 1 2 4 4 3 1 20
19% L ol el —
20 2 1 3 4 4 5 9 4 5 6 4 1 48
21 1 1 1 1 5 1 3 4 4 5 3 2 31
22 2 1 1 5 2 2 8 7 6 6 2 42
23 4 2 5 2 2 7 3 4 611 2 2 1 1 57
24 1 1 1 4 2 8 4 3 1 4 1 30
5% o -
Total 3 24 25 35 36 36 58 78 68 98101 100 8 67 33 9 5 2 862

*: Not investigated.
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HFEL T,
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Table 1 B. Number of subjects (Girls) in 1960

Age in years

Institution Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 1 1 2 3 1 4 5 4 1 2 1 1 35
2 1 5 4 5 1 6 1 3 2 5 4 3 3 43
3 2 1 2 1 1 2 3 3 4 1 1 21
4 1 4 1 4 2 1 3 3 23
5 1 1 3 1 3 5 3 2 19
6 1 4 15 2 13
7 2 1 1 1 2 1 3 4 5 2 27
8 2 3 1 1 1 3 3 2 6 2 4 1 29
9 4 4 1 9
10 3 2 1 - . -0
11 1 2 1 38 3 3 2 1 16
12 1 4 3 6 5 1 4 1 3 1 30
13 1 1 1 2 2 2 2 3 2 2 18
14 1 2 3 3 3 3 3 2 1 1 22
15 3 7 4 3 4 8 9 15 22 20 12 5 2 . 114
16% 0 o— - = — — — - - - —
17 1 2 1 1 1 1 15
18 3 2 1 2 3 1 2 17
9 - = - = = = - = = = = = = = — = = — v —
20 1 1 1 2 2 3 7 4 3 3 1 28
21 1 11 2 1 5 1 1 4 3 20
22 4 1 2 1 5 4 1 3 4 1 1 1 27
23 1 3 2 1 5 1 6 5 4 3 3 1 41
24 2 1 1 2 2 3 4 3 4 22
25% e — e e —
Total 3 20 15 20 32 19 42 31 65 73 65 8 61 41 11 5 1 0 589

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

Height and Weight

Height (cm)

Weight (kg)

Sex iﬁ; Number Orph. child, N Orph. child. N av
Mean SE D Mean Mean SE D Mean
3 25 90.4 0.9  —3.0%%x* 93.4 12,9 0.3 — 1. 1*%* 14.0
4 35 95.4 1.0 —4.2%*% 99.6 144 0.4 —1.1%* 155
5 36 100.5 0.9 —42%xk 104.7 164 0.3 —0.7* 17.1
6 36 107.3 1.1  —55*** 111.7 17.8 0.3 —1.3%*% 19.1
7 58 111.9 0.7 —5.1%%* 117.0 19.3 0.3 —1.7%*¥ 21.0
" 8 78 1174 05  —4.5%kk 121.9 22.3 0.3 —0.9%** 233
g 9 68 120.9 0.7  —59%kk 126.8 24.0 0.4 —1.5%*% 255
10 98 1254 06  —6.2%kk 131.6 26.3 04 —1,7%%* 28.0
1 101 1308 06 —54¥* 1362 288 03 —19%* 300
12 100 135.1 0.7 —6.8%%* 141.9 31.3 04 —3.3%¥% 34.6
13 84 1431 0.8  —5.0**x 148.1 37.0 0.6 —2,3kF* 39.3
14 67 148.3 1.1 —6.8%** 155.1 415 0.8 —3.8%%* 453
15 33 153.0 05  —8.2%%x 161.2 45.8 14 -5, 2%H* 51.0
15 87.9 1.3 —AT7¥¥% 92.6 12.3 04 —1.3%* 13.6
4 20 94.7 16 —3.8* 98.5 14.8 04 —0.2 15.0
5 32 100.1 0.8 —3.9%*x 104.0 16.8 0.3 0.3 16.5
6 19 105.9 0.8 —4. 7%k 110.6 18.0 0.5 —0.5 185
7 42 -113.0 0.8 —2,9%kk 115.9 20.1 0.4 —0.4 20.5
" 8 31 119.1 1.0 -—-20 121.1 23.6 0.7 0.9 22.7
R 9 65 121.8 0.7 —4.5%%k 126.3 24.1 0.4 —1.1%* 25.2
© 10 73 126.4 0.6 —5.6%%x 132.0 26.6 0.4 —1.6%k* 282
11 65 130.6 1.0 —7.5%xx 138.1 29.8 0.5 —2,5¥% 32.3
12 85 136.8 0.7  —7.2%kk 144.0 34.0 05 —2.9%xx 36.9
13 61 1424 1.1 — 5,7k 148.1 40.3 1.0 —1.2 415
14 41 147.9 0.8 —2.8%x* 150.7 451 0.8 —0.2 45.3
15 11 149.7 09 —3.0%* 152.7 49.3 2.6 1.0 48.1
Orph. child.: Orphange children in Hokkaido. N. av.: National average.

SE: Standard error of mean.

* P<0.05,

ok P< 001,

** P< 0.005.

D: Orphanage mean minus national mean.

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!V), and the Ministry of Education, Japan'®),

respectively.
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Table 2B. Anthropometric data on Hokkaido orphanage children
and national average in 1960

Chest girth and Sitting height

Chest girth (cm) Sitting height (cm)
Age
4 ehild. . child.
Sex yg;r Number Orph. child N. av. Orph. child N. av.
Mean  SE D Mean Mean SE D Mean
3 25 51.2 04 —1.0* 52.2 55.1 2.3 0.3 54.8
4 35 527 0.5 —09 53.6 57.8 0.9 0.6 57.2
5 36 54.3 04 —0.8 55.1 59.3 0.8 —0.1 59.4
6 36 56.0 04 04 56.4 62.1 0.9 —1.2 63.3
7 58 57.0 0.4 —1.3%kk 58.3 62.5 0.6 —3.3%k* 65.8
8 78 60.0 03 —-02 60.2 65.0 0.5 —3.2%%% 68.2
wn
E 9 68 614 04 =07 62.1 68.6 0.6 —1.7%* 70.3
10 98 63.4 0.3 —0.6* 64.0 68.7 0.6 —3. 7%k 72.4
11 101 65.1 04 —0.9* 66.0 715 05 —2.8wxk 74.3
12 100 67.0 04 —1.6%** 68.6 73.8 0.6 —3.2%%% 77.0
13 84 70.7 0.5 —1.3* 72.0 77.3 0.6 —2. 7wk 80.0
14 67 736 0.7 — 2. 7%F* 76.3 80.8 0.9 —3.0%%% 83.8
15 33 76.8 1.1 —3.4%x* 80.2 824 1.3 —4,9%%* 87.3
15 51.2 0.5 04 50.8 —_ — — 54.0
4 20 53.3 0.9 11 52.2 — — — 56.8
5 32 53.7 06 —-01 53.8 57.8 0.8 —14 59.2
6 19 55.0 0.8 0.1 549 59.8 04 —3.0%%* 62.8
7 42 57.1 0.5 04 56.7 62.8 0.9 —2.5%* 65.3
" 8 31 60.0 0.9 15 58.5 66.2 1.1 —1.6 67.8
E 9 65 60.1 04 —0.5 60.6 67.5 0.9 —2.7%%* 70.2
10 73 62.3 0.5 —0.8 63.1 70.0 0.7 —2.8%kx 72.8
11 65 65.4 07 -—09 66.3 721 0.7 —3.8%%* 75.9
12 85 68.7 06 —14%* 70.1 75.7 1.0 — 3 4%K% 79.1
13 61 737 08 01 736 785 11 —3.0%* 815
14 41 77.8 0.8 11 76.7 816 0.6 —1.6% 83.2
15 11 76.6 1.3 —23 789 823 0.7 —2.1%* 84.4

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, Rk P <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, Japanll), and the Ministry of Education, Japan!®,
respectively.
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Table 3. Growth rate of Hokkaido orphanage children in 1960 (%)
Boys Girls Entire
Aige oh children
. . est Sitting . . Chest Sitting
vear Height Weight girth height Mean Height Weight girth height Mean Mean
5 96.0 959 985 99.3 974 96.3 101.8 998 976 989 98.2*
6 96.1 93.2 99.3 98.1 96.7 95.8 97.3 100.2  95.2 97.1 96.9**
7 95.6 919 97.8 95.6 95.1* 975 98.0 100.7 96.2 98.1 96.6%*
8 96.3 96.1 99.7 95.3 96.9 98.3 104.0 1026 97.6 100.6 98.7
9 96.1 94.1 98.9 97.6 96.7* 96.4 95.6 99.2 96.2 96.9* 96.8%*x
10 95.3 93.9 99.1 94.9 95.8% 95.8 94.3 98.7 96.2 96.3* 96.0%**
11 96.0 93.8 98.6 96.2 96.2* 94.6 90.7 986 95.0 94, 7% 95.4%%*
12 95.2 90.5 97.7 95.8 94.8* 95.0 92.1 98.0 95.7 95.2* 95.0***
13 96.6 94.1 98.2 96.6 96.4* 96.2 97.1 100.1 96.3 97.4 96.9***
14 95.6 91.6 96.5 96.4 95.0* 98.1 99.6 1014 98.1 99.3 97.2%
15 94.9 89.0 95.8 94.4 93.5% 98.0 102.5 971 975 98.8 96.2*
Mean 95 &rxx Q3 Pk QR ek QG Jkk  gh Trkk g Sk 975 997  96.5%kk Q7 Gkkx Qg THrk
Entire children
Character @ @ @ Weigh; Chest Sitting
elg elg girth height ean
Mean 96. 2%k Q5 Jxkk QB grk  Qf 4rkk QG THAK
Growth rate: Ratio of anthropometric data of Hokkaido orphanage children to national averages.

The signs *, **, *** represent that the confidence interval of mean valuedo not include 100.0 at 5%,
1%, 0.5% level respectively.

Table 4. Anova table for ratios of anthropometric data of Hokkaido
orphanage children to national averages in 1960
Source of variation d.f. Sum of square Mean square F

Sex 1 70.74 70.74 38.66%+*
Character 3 157.68 52.56 28.72%%*
Age 10 105.55 10.56 5.57%%*
Character X Sex 3 54.51 18.17 9,93w%*
AgeX Sex 10 85.77 8.58 4.69%%*
AgexCharacter 30 89.68 2.99 1.63
Error 30 54.93 1.83

Total 87 618.86

**x P <0.005.
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Table 5. Tests of all comparisons among means in Table 3

1) Between sexes within character

3) Between characters

Character Boys Girls Difference Character 7 z-95.3 Z-96.2 T-964
Height 95.8 96.5 0.7 Chest girth 98.9 3.6% 2,7* 2.5%
Weight 93.1 975 4.4% Sitting height 96.4 1.1 0.2
Chest girth 98.2 99.7 1.5% Height 96.2 0.9
Sitting height 96.3 96.5 0.2 Weight 95.3

* P<0.05 * P<0.05

Of the 4 differences, 2 exceed D=1.18: y1.83/11
Q.05 (2, 30)=(0.41) (2.89).

2) Between sexes within age

Age Boys Girls Difference
5 974 98.9 15
6 96.7 97.1 0.4
7 95.1 98.1 3.0%
8 96.9 100.6 3.7*
9 96.7 96.9 0.2
10 95.8 96.3 05
11 96.2 947 1.5
12 94.8 95.2 0.4
13 96.4 974 1.0
14 95.0 99.3 4.3%
15 93.5 98.8 5.3*
* P<0.05

Of the 11 differences, 4 exceed D=1.95: 41.83/4
Q.5 (2, 30)=(0.68) (2.89).

The character means of boys and girls in Ta-
ble 3 are arrayed from high to low and each
is subtracted from those above.

Of the 6 differences, 3 exceed D=1.11: 41.83/22
Q.05 (4, 30).

4) Between characters within sex

Sex  Character z 7-931 %-95.8 7-96.3

Chest girth 982 51% 2.4%  19%

©  Sitting height 963 32% 05
@ Height 958 2.7*
Weight 93.1

Sex  Character T Z-96.5 7-96.5 x-97.5

Chest girth 99.7 3.2% 3.2%  27*

2 Weight 975 1.0 1.0

& Sitting height 965 0.0
Height 9.5

* P<0.05

Of the 6 differences, for boys 5 exceed D=157:
V183/11T Q.5(4, 30)=(0.41) (3.84), for girls 3
exceed D=157.
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Table 6 A. Food consumption in 22 orphanages in 1960 (grams
per child per day)
Animal foods Grains
Institu- Legumes Confec-
tion Milk Eg8s and Meat and Fish and Total and nuts Rice Others Total tionery
roes poultry  shellfish
1 15 4 11 91 121 85 292 147 439 45
2 68 17 2 79 166 56 212 177 389 5
3 130 3 16 64 213 53 230 228 458 34
4 141 35 186 62 218 177 395 33
5 43 67 110 65 474 229 703 10
6 31 18 8 46 103 106 289 183 472 28
7 23 0 35 106 164 108 390 63 453 33
8 57 12 47 116 77 260 251 511 29
9 6 0 6 81 93 84 272 228 500 34
10 24 - 0 74 101 75 411 160 571 34
11 14 1 70 93 78 357 116 473 55
12 10 6 45 66 77 301 162 463 25
13 7 3 44 63 65 427 134 561 14
14 339 0 11 43 393 57 286 160 446 28
15 190 24 16 41 271 81 268 175 443 4
16 — — — — — — — — — —
17 0 2 4 55 61 91 370 113 483 71
18 19 1 27 64 111 79 360 102 462 23
19 — — — — — — — — — —
20 8 7 1 77 93 91 229 182 411 23
21 18 45 72 79 265 282 547 0
22 23 0 46 77 74 248 201 449 17
23 65 15 11 80 171 70 221 210 431 25
24 22 11 15 37 85 117 227 235 462 20
25 — — — - — — — — — —
CV (%) 140.9 114.8 93.5 32.8 59.4 21.2 25.4 29.9 145 61.4
Mean 56.9 6.1 9.3 60.7 133.1 78.6 300.3 178.0 478.3 26.7
SE 17.10 1.49 1.85 416 16.85 3.56 16.27 11.35 14.75 3.50

CV: Coefficient of variation.

F L 6B TR LT, ok Table 7B 5D miscellanea
g REEE L, R OMOEFREEEA TS,
Bt R REBCVOTRS &, FHEOHFKDL D
ENE (FEHFR CV: 32.8%) T RWTHHA (CV:
140.9%), # (CV: 93.5%) kL O9E (CV: 114.8%) @
BEioTnd, ChbEEBHRENLRD L, ANE
BAREE L —BCBENBEINR TV 2 35005

SE: standard error of mean.

NED, BEEORMIERT T, Mishiz s v+
NHBEERLTWS, BT, 47, Bk I0og
&, K EFENE 12 glTh > i bbb T, ToM
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Table 6 B. Food consumption in 22 orphanages in 1960 (grams
per child per day)
] Vegetables
tIunt?ct)lx; Sugar Fat)silasmd Fruits Siz;rstf;y Green and 0 Seaweed l\?aiflf;l- Total
vellow thers

1 10 7 16 35 49 158 13 33 1011

2 22 7 28 81 73 163 6 10 1006

3 14 14 62 45 174 6 9 1085

4 8 55 9 97 1 14 871

5 10 4 26 142 64 331 3 25 1493

6 8 10 6 121 32 160 4 22 1072

7 13 2 52 227 50 196 3 21 1322

8 19 5 33 100 32 258 1 23 1204

9 8 11 92 28 164 5 31 1050

10 9 1 111 33 175 8 28 1150

11 10 13 12 55 43 197 2 22 1053

12 7 33 44 42 90 3 11 868

13 7 8 62 21 73 5 16 901

14 12 4 29 86 69 168 5 25 1322

15 10 9 20 98 49 233 5 27 1250

16 — — — — — — — — —

17 11 6 3 36 56 115 8 15 956

18 11 9 46 103 71 132 7 24 1078

19 — — — — — — — — —

20 10 10 24 60 14 74 17 22 849

21 7 4 46 41 35 128 2 36 997 .

22 22 19 9 86 38 214 2 26 1033

23 15 11 37 40 74 171 6 30 1081

24 17 13 12 246 93 154 9 29 1257

25 — — — — — — — — —
CV (%) 562 45.9 70.3 62.1 45.7 36.9 722 38.7 151
Mean 105 85 21.2 90.2 46.4 164.7 5.4 21.2 1084.7
SE 1.26 0.83 3.18 11.94 4,52 12.94 0.83 1.75 35,34

CV: Coefficient of variation. SE:

N2 EOHEBRCGBE T, ChbERTLIVELS S,
E 5, WRAMERTE, JtEEo EELE
%, BEFERFRELTFHLTEHEEN, ThES
HEARR O, BEMCHEEL ZRD, L) RECEY
HEEBFEOBEN VI EHRL TV D,
R EHBREHCOVT, BEHREONIVLOM1D
Bz~ THR B &, # (CV: 145%), T (212%),

Standard error of mean.

BEOBELUNOHE (369%), MM (F& L TEH
(38.7%), FXEHEYI (45.7%), HlEHE 45.9%) DIRTH %,
o BRI G CV 50% &#Bx, 2O &hnb, &
R botc - TEEMC B R R A RRIT, JLiEED
Bar R HobLTVAERRBEE-TLIVTHA I,
Table 6C RLADIL, 1AL HY O ORGFHE
BICoWT, MiZkIE & £ EE (1960 £ ERRRFERE,
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Table 6 C. Comparison of food consumption of Hokkaido orphanage children
with national averages in 1960 {grams per person per day)
Hokkaido ;
T )
(4)

Animal foods 133.0 16.85 1474 —14.3
Milk, milk products 56.9 17.10 32.9 24.0
Eggs and roes 6.1 1.49 18.9 —12.8%%*
Meat and poultry 9.3 1.86 18.7 — 9.4k
Fish and shellfish 60.7 416 76.9 —16.2%**

Legumes and nuts 78.6 3.56 71.2 7.4

Grains 478.3 14.75 452.6 25.7
Rice 300.3 16.27 358.4 —B58.1%**
Others 178.0 11.35 94.2 83.8**x

Confectionery 26.7 3.50 204 6.3

Sugar 105 1.26 12.3 — 18

Fats and oils 85 0.83 6.1 2. 4%

Fruits 21.2 3.18 68.7 —47 5Hk

Starchy roots 90.2 11.94 64.4 25.8%

Vegetables
Green and yellow 464 452 39.0 74
Others 164.7 12.94 123.6 41.1%%%

Seaweed 54 0.83 47 0.7

Miscellanea 21.2 1.75 281 — 6.9%kx

Total 1084.7 35.34 11284 —437

Hokkaido: Data of Hokkaido orphanage children in 1960.
National: Report published in 1962 by the Ministry of Health and Welfare, Japan!i).

* P<0.05, ** P<0.01, *** P<0.001.
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Table 7 A. Dietary intake per child per day by institution of
Hokkaido orphanage children in 1960

Age in year Constituent Protein Energy ratio
Ingti- - NPT il e Towl Amimal  Prowein T
tution a5 o Boy Girl Boy Girl keal ota nima rotein at
(%) (%) (g) (%) (%) (%)
1 98 10.6 9.8 64 36 2089 69.8 314 134 114
2 47 1.6 7.9 10 90 1929 70.2 38.7 14.6 10.5
3 44 9.4 8.6 51 49 2210 784 375 14.2 12.8
4 67 6.5 6.0 60 40 1871 59.1 28.9 12.6 137
5 67 11.3 111 67 33 3150 101.6 30.2 129 55
6 54 119 11.2 78 22 2318 70.8 23.3 12.2 12.8
7 78 89 8.9 64 36 2453 87.1 36.1 142 9.2
8 104 9.5 9.7 70 30 2508 80.2 23.2 12.8 9.8
9 46 115 139 79 21 2300 75.2 26.3 131 10.6
10 43 13.8 — 100 — 2578 80.0 273 124 104
11 42 89 10.0 76 33 2335 74.0 30.7 12.6 13.2
12 84 9.9 94 50 50 2011 62,5 237 124 10.3
13 62 9.3 10.2 68 32 2283 61.7 18.0 10.8 89
14 61 8.7 9.7 66 34 2214 70.9 32.0 128 124
15 114 — 10.1 — 100 1995 70.7 332 14.2 126
16 — — — — — — — — — —
17 57 10.2 10.8 72 28 2267 70.0 18.6 124 6.6
18 37 9.7 9.9 50 50 2188 744 35.6 13.6 9.8
19 — — — — — — — — — —
20 76 79 9.9 63 37 1885 68.4 34.8 145 14.3
21 51 9.7 9.7 64 36 2261 731 22,0 129 7.3
22 69 89 94 63 37 2338 729 26.1 125 12.9
23 98 9.0 9.1 59 41 2028 75.0 377 14.8 133
24 52 10.5 10.2 59 41 2460 784 25.6 127 119
25 — = = = - s = = - =
CV (%) 335 26.3 15.0 34.7 525 125 12.1 21.3 74 21.8
Mean 66.0 9.27 9.79 60.2 39.8 2257.8 73.84 29.13 13.12 10.92
SE 4,71 0.532 0.320 445 445 60.23 1.899 1.322 0.208 0.507
CV: Coefficient of variation. SE: Standard error of mean.
Table 7B. Dietary intake per child per day by institution of
Hokkaido orphanage children in 1960
Insti- Calcium Iron VitaAmin Vitabmin Thiamine Riboflavin Niacin Ascorbic
tution acid
(mg) (mg) 18)} 048) (mg) (mg) (mg) (mg)
1 477 12.0 1587 134 0.88 0.69 13.3 50
2 586 105 2374 123 0.89 0.95 11.6 82
3 596 12,6 1546 105 1.10 1.06 14.8 64
4 513 8.6 749 65 0.81 0.83 104 29
5 1002 16.7 1851 132 1.60 147 26.7 113
6 449 12.8 1281 45 111 0.71 15.4 64
7 464 14.4 2276 143 1.24 0.88 16.2 103
8 501 135 1233 53 1.21 0.99 172 45
9 454 16.3 1461 167 1.29 0.81 19.5 62
10 1583 134 1582 162 1.10 0.89 16.2 55
11 462 12.4 1525 137 0.82 0.65 15.0 58
12 421 9.2 1446 64 0.76 0.60 111 36
13 280 10.6 733 64 0.82 0.45 12.8 34
14 686 12.2 2534 76 0.93 1.04 12.3 56
15 642 11.6 1788 43 0.87 1.03 124 75
16 — — — — — — — —
17 397 11.9 2065 20 0.94 0.54 15.0 42
18 578 12.0 2555 36 1.17 1.83 151 76
19 — — — — —

20 560 12.6 892 30 0.72 O.Fg 124 29
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Insti- Calcium Iron VitaAmin Vit%mi“ Thiamine Riboflavin Niacin Ascql(‘iblc
tution aci
(mg) (mg) 019 [019)) (mg) (mg) (mg) (mg)
21 690 14.6 1043 103 1.00 0.87 15.7 46
22 720 13.1 1971 41 1.13 0.88 17.0 62
23 616 13.2 2512 77 0.94 0.99 13.8 63
24 833 17.9 4158 18 1.42 1.15 20.2 106
25 — — — — — — — —
CV (%) 435 175 434 56.8 218 26.8 23.8 387
Mean 614.0 12,82 1780.0 835 1.034 0.859 15.19 614
SE 57.02 0.477 164.70 10.12 0.0481 0.0490 0.770 5.06
CV: Coefficient of variation. SE: Standard error of mean.
Table 7C. Comparison of dietary intake
. Hokkaido
: . National Osaka D1 D2
N
utrient (Unit) M (A) M (B) M © B (C-B) (C-A)
Energy keal 2096 1929 2258 60 329%*x 162*
Protein
Total (TP) g 69.7 61.5 73.8 19 12.3%*% 41%*
Animal (AP) g 24.7 20.5 21.6 1.2 1.1 —3.1%
AP/TP % 35.4 333 29.1 1.3 —42%** —6.3***
Fat g 247 276 27.0 1.1 —06 2.3
Carbohydrate g 398.8 359.0 427.0 15.3 68.0%%* 27.2
Calcium mg 389 495 614 57 119* 225%%%
Phosphorus mg 1331 1130 1468 53 33gkk* ~ 130%
Iron mg 13.0 11.2 12.8 0.5 1.6 —-0.2
Vitamin A L) 259 283 1780 165 1497*** 1521 %**
Vitamin D U — — 84 10 — —
Thiamine mg 1.05 1.09 1.03 0.05 —0.06 —0.02
Riboflavin mg 0.72 0.82 0.86 0.05 0.04 0.14
Niacin mg — 114 15.2 0.8 3.8%%* —
Ascorbic acid mg 75 37 61 5 244k —14%*
Food budget ¥ 112.22t 67.00 71.27 427 40.95

National : Data in 1960 reported by the Ministry of Health and Welfare Japan in 196220,
Osaka: Data in 1958 reported by INOUE et al4).
Hokkaido: Data of Hokkaido orphanage children in 1960.
M: Mean value of daily dietary intake per person.
SE: Standard error of mean.
T: Food expenditure per caput per dayll).
*: P<0.05.
** . P<0.0L.
*% . P<0.005.



Table 8. Nutrient adequacy of Hokkaido orphanage children in 1960 (%)

t{;ﬁ;; Energy Protein Calcium Iron Vlthm Vitamin ’fn}:ii; ﬂR;;&OI; Niacin Asa(:é)iilbic Mean SE BeSl(())w

1 98 86 64 112 82 34 92 72 139 79 85.8 8.85 4

2 111 123 107 112 165 31 102 109 133 171 1164 12.02 1

3 123 131 110 137 103 26 126 122 170 121 116.9 11.70 1

4 113 114 114 99 53 16 96 99 134 58 88.6 11.07 3

5 145 122 133 153 93 33 150 137 250 161 137.7 17.39 1

6 99 74 55 112 64 11 103 66 143 91 81.8 11.38 5

7 125 134 73 147 142 36 129 92 169 187 1234 14.23 2

8 121 111 72 132 69 13 125 102 177 75 99.7 14.23 4

9 96 76 55 142 73 42 117 74 177 87 93.9 13.00 5

10 99 73 177 112 72 41 92 74 135 69 944 12.33 5

11 117 109 71 124 92 34 85 67 155 102 95.6 10.75 3

12 96 92 63 92 80 16 80 63 117 60 75.9* 8.85 6

13 114 91 43 106 39 16 85 46 132 55 72.7* 12.02 5

14 113 109 108 124 152 19 96 107 127 98 105.3 10.75 1

15 100 94 92 108 89 11 97 114 138 115 958 1044 1

16 — — — — — — — — — — — — —

17 108 96 56 114 103 5 97 56 155 65 85.5 13.00 4

18 107 103 83 115 142 9 123 87 159 127 105.5 13.00 1

19 — — — — - — — — — — — — —

20 97 104 91 129 55 8 80 66 138 54 82.2 12.33 5

21 110 99 99 142 58 26 104 91 164 77 97.0 12.33 3

22 113 112 114 134 118 11 118 92 177 109 109.8 13.00 1

23 104 115 97 135 140 19 98 103 144 105 106.7 11.07 1

24 116 97 113 167 208 5 148 120 210 163 134.7 18.97 1

25 — — — — — — — — — — — — —
Mean 110.2*%**  103.0 90.5 124 9*** 99.6 21.0***  106.5 89.0* 156.0***  101.3 100.2 10.73 2.9
SE 2.56 3.62 6.61 4.05 9.16 2.56 4.26 512 6.61 8.53 0.3

Below 80 0 3 9 0 9 22 2 9 0 9 63

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.
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Table 9. Anova table for nutrient adequacy
Source of variation d. f. Sum of square Mean square ¥
Nutrient 9 228,156 35,3561 55,23 ***
1X2x3x4 3 186,480 62,160 135.452***
1x2 1 12,130 12,130 26.427%%*
1X3 1 28,999 28,999 63.179%**
1x4 1 180,148 180,148 392.479%%*
2x3 1 2,532 2,532 5.516*
2x4 1 92,644 92,644 201.838%**
3x4 1 69,323 69,323 151.030***
Institution 21 65,477 3,118 6.790%**
Error 189 86,670 459
Total 219 380,303
**% P <0.005.

* P<0.05.

Calcium and riboflavin.
Vitamin D.

W D

Table 10.

Energy, protein, iron, thiamine and neacin.
Vitamin A and ascorbic acid.

Tests of all comparions among means in Table 9 and relationship

between means of nutrient adequacy and number of value below 80

1) Between nutrients

Bg}ﬁ‘” Nutrient z 2-210 z-89.0 x-905 z-99.6 2-101.3 2-103.0 2-1065 x-11.2 2-124.9
0 Niacin 1560 1350% 67.0%* 655% 564* 547% 530*  495% 458  3LI*
0 Iron 1249 103.9%* 359% 344% 253% 236* 219* 184 147
0 Energy 1102 89.2% 212 197 106 89 7.2 3.7
2 Thiamine 1065 855% 175 160 69 52 35
3 Protein 1030 820% 140 125 34 17
9 Ascorbic acid 1013 80.3* 123 108 17
9 Vitamin A 99.6 786* 106 9.1
9 Calcium 905 69.5% 15
9 Riboflavin 89.0 68.0*

22 Vitamin D 21.0

The character means of nutrient adequacy are arrayed from high to low and each is subtracted from
those above. Of the 45 differences, 23 exceed D =20.83=(4.568) (4.56)>+v459/22 Q.45 (10, 189).

* P<0.05.

f: Number of institutions with the value below 80 of nutrient adequacy in Table 9.



2) Between institutions

Below Insti- . - =z ©» ©» = % I % = ™ # ¥ = x- - x x x- x-  x- 1
80t tution x 727 759 818 822 856 858 886 939 944 956 958 970 99.7 105.3 1055 106.7 109.8 1164 1169 1234 134.7
1 5 1377 65.0* 61.8* 559%* 555 52.1* 51.9*% 49.1* 43.8*% 433* 42.1* 419* 407 380* 324 322 310 279 213 208 143 3.0
1 24 134.7 62.0% 588%* 529* 525 49.1* d489* 46.1* 40.8* 403* 39.1* 389* 37.7* 35.0* 294 292 280 249 183 173 113
2 1234 50.7% 47.5*% 416* 412 37.8* 37.6% 34.8% 295 200 278 276 264 237 181 179 167 136 7.0 6.5
1 116.9 44.2* 41.0* 35.1* 347 31.3 311 283 230 225 213 211 199 172 116 114 102 7.1 0.5
1 2 1164 437* 405* 346 342 308 306 278 225 220 208 206 194 167 11.1 109 9.7 6.6
1 22 109.8 37.1* 339 280 276 242 240 212 159 154 142 140 128 101 45 4.3 3.1
1 23 1067 340 308 249 245 211 209 181 128 123 111 109 9.7 7.0 14 1.2
1 18 1055 328 296 237 233 199 197 169 116 111 99 9.7 85 5.8 0.2
1 14 1053 326 294 235 231 197 195 167 114 109 9.7 9.5 8.3 5.6
4 8 99.7 270 238 179 175 141 139 111 5.8 53 41 3.9 2.7
3 21 970 243 211 152 148 114 112 84 31 26 14 1.2
1 15 958 231 199 140 136 102 100 7.2 19 14 0.2
3 11 956 229 197 138 134 100 98 7.0 1.7 12
5 10 944 217 185 126 122 88 8.6 5.8 0.5
5 9 939 212 180 121 117 83 8.1 5.3
3 4 88.6 159 127 6.8 64 3.0 28
4 1 85.8 13.1 99 40 36 02
4 17 85.6 129 97 38 34
5 20 822 95 6.3 0.4
5 6 818 91 59

12 759 32
5 13 72.7

The institution means of nutrient adequacy are arrayed from high to low and each is subtracted from those above. Of the 231 differences, 39

exceed D=34.76=(6.775) (5.13)>y459/10 Q.05 (22, 189).

T: Number of characters with the value below 80 of nutrient adequacy in Table 9,

* P<0,05,

8¢

1% RoT¥ BHXUBLEHEYEMRIL



WIS L PR R R 0 SRR AR BT B R BT

39

231y Biid, EELUTEE, T, A, I, BsLERT

DT, TALOFEEY 18 ET5,

ra2Iv A C

BEEHFEIOHEEINDDT, chbv 28 s 5,
EF3 v B RFECHANDBLREDT,
IhbE3PLTL, vx3vyDREELTCRIVE

Ay v h,

LhBDTIhEARFEL, ThbD4FMOE

4

BE1LT, MU Table 9 @Rkl BB 1, 2,340

4B, HICRAD 2HEOMAA ORI L EEEN
RDOLNBZ LI AMGBROEMCAERELENSH D L
T,
WZFIEOR D H D HEDHFT % L, Table 10 2
RLT,
FRBERAEEOFHENE SO T, 80% LU
Mbdb iz,

1)

T DRGNS AL D I

Table 11. Essential amino acid in the diet of the orphanage
children in 1960

Insti- Phe

‘ution Ileu Leu Lys Met Cys SCA Phe Tyr T_;r Thr Try Val Total
1 269 427 312 109 82 191 251 192 443 216 62 312 2232
2 282 441 324 117 85 202 257 195 452 218 63 320 2302
3 278 438 325 116 83 199 257 199 546 223 64 314 2297
4 300 482 310 109 90 199 388 225 513 227 72 339 2442
5 280 455 307 109 80 189 268 217 485 219 66- 334 2335
6 273 435 290 102 87 189 266 198 464 213 66 315 2245
7 279 437 360 119 83 202 253 191 444 231 62 329 2344
8 274 431 288 102 86 188 266 197 463 213 65 313 2235
9 280 442 316 112 90 202 270 202 472 225 68 328 2333
10 277 446 309 109 82 191 261 205 466 221 63 332 2305
11 268 429 316 112 83 195 247 190 437 216 61 314 2236
12 276 442 295 106 87 193 263 205 468 217 63 325 2279
13 273 447 282 104 87 191 269 208 477 220 61 340 2291
14 286 452 313 109 82 191 264 210 474 220 67 332 2335
15 294 457 319 112 88 200 274 213 487 227 67 338 2389
& - - - - — S — S — —
17 258 420 279 100 85 185 252 193 445 206 61 313 2167
18 284 447 334 114 79 193 258 205 463 225 64 328 2338
19 — — — — — — — — — — — — —
20 270 418 320 110 86 196 249 180 429 214 60 307 2214
21 289 456 289 106 95 201 281 210 491 221 67 332 2346
22 273 431 314 106 90 196 262 191 453 218 64 313 2262
23 281 437 327 113 85 198 256 197 453 223 65 322 2316
24 270 418 314 106 89 195 260 183 443 217 64 314 2236
25 — — — — — — — — — — — — —

CV (%) 32 34 6.0 4.6 4.7 2.7 39 5.5 4.3 2.6 44 3.2 2.8

Mean 2779 4404 311.0 109.2 856 1948 2624 2003 4626 2195 643 3234 22945

SE 1.97 3.18 3.99 1.06 0.81 1.08 217 2.34 428 121 0.60 219 13.48

Quantities are given as milligrams of amino acids per gram nitrogen.

amino acid (Met+Cys).

CV: Coefficient of variation.

SE:

SCA: Sulfur containing
Standard error of mean.
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Table 12. Ratio of essential amino acid intake to FAO provisional
pattern (1957) and protein score for Hokkaido orphanage
children in 1960

Inst-  lew Lew Lys  SCA ?})—: Thr  Try Val Mean SE  Frotein
1 100 140 116 71 . 123 120 69 116 1069 893 69
2 14 144 120 75 126 121 70 119 1099 904 70
3 103 143 120 74 127 124 71 116 1098 904 71
4 11 158 115 74 142 126 80 126 1165 1001 74
5 104 149 114 70 185 122 73 124 1114 990 170
6 101 142 17 70 12 18 73 117 1071 89 170
7 103 143 1388 75 123 128 69 122 1120 962 69
§ 101 141 107 70 120 18 72 116 1068 893 70
9 104 144 117 75 181 125 76 121 1116 885 75
10 103 146 14 71 120 123 70 123 1099 962 70
1 99 M40 17 72 121 120 68 116 1065 898 68
12 102 144 19 71 130 121 70 120 1084 939 70
13 101 146 104 71 132 122 68 126 1088 997 68
14 16 148 16 71 182 122 74 123 1115 954 71
15 109 149 118 74 135 126 74 125 1138 961 74
16 R - - -
17 9% 137 103 69 124 114 68 116 1034 878 68
18 105 146 124 71 129 125 71 121 1116 968 71
19 - - = = = = = = -
20 100 1% 119 73 119 119 67 114 1060 864 67
21 17 149 107 74 136 123 74 123 1116 957 T4
22 100 141 16 73 126 121 71 116 1081 882 71
23 104 143 121 73 126 124 72 119 1103 905 72
24 100 137 16 72 123 121 71 116 1070 854 71
25 - - = - = = = = - - =
CV (%) 33 34 61 26 43 26 42 32 31
Mean  102.9%F% 144.0%F% 1151065 T2.2%%% 1285%5% 120,0%kk 714455 1108505 1005%5% 926 70,6+
SE 072 104 149 039 117 068 064 081 047

SCA: Sulfur 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 confidence interval of the mean value do not include 100.0 at 99.9% level.
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Table 13. Anova table for essential amino acid adequacy
Source of variation d.f. Sum of square Mean square F

Essential amino acid 7 104,011 14,858.71 1,275.86%**
Institution 21 1,474 70.19 6,03***

Error 147 1,712 11.65

Total 175 107,197

#% P <0.005.

Table 14.

Tests of all comparisons among means in Table 13

1) Between essential amino acids

Amino acid x Z-714 Z-722 2-1029 x-1151 Z-1198 -122.0 Z-1285
Leucine 1440 72.6* 76.8* 41.1%* 28.9* 24 2% 22.0%* 15.5*%
Phenylalanine+ Tyrosine 1285 57.1* 56.3* 25.6* 13.4* 8.2* 6.5*
Threonine 1220 50.6* 49.8* 19.1* 6.9* 27
Valine 119.8 48.4*  47.6% 16.9* 4.7*

Lysine 1141 43.7% 429* 12.2*
Isoleucine 1029 31.5% 30.7*
Methionine+Cystine 722 0.8

Tryptophan 714

The means of essential amino acid adequacies are arrayed from high to low and each is
subtracted from those above. Of the 28 differences, 26 exceed D=3.17=(0.728) (4.36)>y11.65/22

Q.05 (8,147).
* P<0.05.
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2) Between institutions

Protein Insti- _ Z- Z- z- Z- z- Z- z- - T- Z- Z- T- - Z- z- x- x- E-
score tution ° 103.4 1060 1065 1068 1069 1070 1071 1081 1084 1088 109.8 1099 1103 1114 1115 1116 1120 1138

74 4 1165 13.1* 105* 10.0* 9.7* 9.6* 95* 94* 84*% B81* 77 6.7* 66* 62* 5.1 5.0 49 4.5 2.7
74 15 113.8 104* 7.8* 73* 7.0* 69* 68* 6.7* 57 54 5.0 4.0 39 3.5 24 23 22 18
69 7 1120 86* 6.0* 55 5.2 5.1 5.0 59 3.9 3.6 32 22 2.1 1.7 0.6 05 04

75,74 9,21 1116 82* 56 5.1 4.8 4.7 4.6 4.5 35 3.2 2.8 1.8 1.7 13 0.2 0.1
71, 71 14,18 1115 81* 55 5.0 47 4.6 4.5 44 34 3.1 2.7 17 1.6 1.2 0.1

70 5 1114 80* 54 49 46 45 44 43 33 30 26 16 15 11
72 23 1103 69% 43 38 35 34 33 32 22 19 15 05 04
70,70 2,10 1099 65 39 34 31 30 29 28 18 15 11 01

71 3 1098 64* 38 33 30 29 28 27 17 14 10

68 13 1088 54 28 23 20 19 18 17 07 04

70 12 1084 50 24 19 16 15 14 13 03

71 22 1081 47 21 16 13 12 11 10

70 6 1071 37 1.1 06 03 02 01

71 24 1070 36 10 05 02 01

69 1 1069 35 09 04 01

70 8 1068 34 08 03

68 11 1065 31 05

67 20 1060 26

68 17 103.4

The institution means of essential amino acid adequacies are arrayed from high to low and each is subtracted from those above. Of the
231 differences, 32 exceed D=6,19=(1.207) (5.13)>y11.65/8 Q.g5 (22,147). * P<0,05,
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Summary

Since 1960, at about five-year intervals, cross-
sectional studies of nutritional status for Hokkaido
orphanage children have been done and reported
by the author previously.

In order to obtain a more clarified conclusion,
the data concerning the serial surbeys have been
analyzed by statistical method since April, 1979.

The following results were obtained concerning
the analysis of variance for the anthropometric
data and the food records in 1960.

The subjects consisted of 862 boys 589 girls, (ages
1-18), whose average age was 9.7 years, and were
cared for in the 22 orphanages throughout Hok-
kaido.

1) It was clearly evident that such children

showed a growth retardation compared to those
of the national averages. It was observed that the
boys weighed considerably less in relation to their
other characters, though the chest girth of both
sexes was not so remarkable, whereas, the girls
weighed more and showed increased percentages
in over-all physique.

2) The average food consumption of the chil-
dren in these institutions included more potatoes
and other vegetables (except green and yellow ones)
than those of the national averages. However, rice,
egg, meat, fish and fruit were consumed in less
amounts ; milk, egg or meat were scaresly served
in several institutions.

3) The average nutrient adequacies were suffi-
cient enough in energy, niacin and iron, whereas
riboflavin and vitamin D were insufficient. Nutrient
adequacies below 80% were discovered in institu-

tions as follows.

Nutrient adequacies
beblow 80%

2 thiamine

Number of institutions

protein
calcium
riboflavin

vitamin A

w0 0O W

ascorbic acid
22 vitamin D

4) The average protein score was 70.6 and the
most limiting amino acid was tryptophan or sulfur
containing amino acid.

5) The ratio of lysine to tryptophan was 4.8 and
slightly lower than 6.0-7.0 for the pattern of amino
acid needs of infant proposed by ALBANESED,

6) At several institutions, evidences showing
especially low adequacies of nutrients and low
protein scores were confirmed.

7) The national average of food expenditure
per capita per day was 112 yen 22 sen, the food
budget allowed per child per day amounted to 71
yen 27 sen, the rate being about 64 percent.

8) According to the results described above,
the cause of growth retardation in children of
orphanages throughout Hokkaido is to be due to
inadequate nutrition. To improve protein quality,
increase in food budget is considered essential.



