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Table 1 Pearson’s correlation of nutrients between each age division and total of age divisions
. each age division with total divisions
nutrients — — . ~
176 7714 15719 20729
ner PCC 0.95 0.67 0.59 0.96
enerey Sp <0.001 <0.001 <0.001 <0.001
total PCC 097 0.96 0.95 0.99
protein SP <0.001 <0.001 <0.001 <0.001
amimal PCC 0.96 0.89 0.90 0.98
protein SP <0.001 <0.001 <0.001 <0.001
fat PCC 0.73 0.79 0.55 0.90
a SP <0.001 <0.001 0.007 <0.001
carbo- PCC 0.90 0.38 047 0.87
hydrate SP <0.001 0.082 0.026 <0.001
i PCC 0.95 0.62 0.88 0.96
cateium Sp <0.001 <0.001 <0.001 <0.001
vitamin PCC 1.00 1.00 1.00 1.00
A SP <0.001 <0.001 <0.001 <0.001
vitamin PCC 0.04 0.37 0.37 0.74
B, SP 0.868 0.090 0.088 <0.001
vitamin PCC 0.33 052 0.74 0.84
B, SP 0.138 0.013 <0.001 <0.001
vitamin PCC 0.82 091 0.89 0.96
C SP <0.001 <0.001 <0.001 <0.001

PCC: Pearson’s correlation coefficient
SP: significant probability (both sides)
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e The difference in height between 10 and 17 years old males
=== the height of 10 years old males
== the difference in height between 10 and 17 years old females
e the height of 10 year old females
Fig. 1 Changes in height of 10 years old and
height difference between 10 and 17 years
old through more than 100 years to the
present

No data has been published for the period from 1921
and 1940 to 1947. The vertical axis is height (cm). The
difference between male and female in a ten-year-old
height for each period from pre-war to the present is
shown below.
Period PW WR R EG ES FHS SHS
Male 12592 12877 13293 137.16 13895 139.00 138.89
Female 12488 12784 13278 13821 14022 140.25 140.19
SP 0.002 0311 0786 <0.001 <0.001 <0.001 <0.001

Please refer to Table 2 for height of males and females.
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Table 2 Average height of adolescence for each period from pre-war to the present
Period (year) Sex male female

B age (year) 10 11 12 13 14 15 16 17 *17-10 10 11 12 13 14 15 16 17 *17-10
PW 1900~1939 Average | 12592 13011 13540 14146 14878 15461 15840 160.14 3422 | 12488 13000 13627 14143 14576 14813 149.15 14958 24.70
SD 1.32 151 1.69 203 218 195 141 1.20 0.50 152 1.67 221 213 2.05 1.63 159 149 0.73
t-test SP <0.001 <0001 <0001 00013 0068 <0001 <0001 <0001 0418 |<0001 <0001 0.003 0.004 0017 <0001 <0001 <0001 0485
WR [194871959 (m) | Average | 12877 13313 13811 14393 15022 15739 16086 16286 3409 | 12784 13309 13878 14372 14752 15083 15207 15276 2491
19481956 () SD 1.64 1.86 2.09 263 281 253 1.69 1.22 045 151 176 191 172 127 0.94 048 0.39 115

t-test t-test SP <0.001 <0.001 <0001 <0001 <0.001 <0001 <0001 <0001 <0.001|<0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001
R 1961~1966 (m) | Average | 13293 137.85 14377 15083 15728 16290 16507 166.15 3322 | 13278 13894 14486 14900 15144 15332 15386 154.18 2140
1958~1966 () SD 0.81 0.85 110 119 1.20 0.79 0.75 0.70 0.13 1.20 1.40 142 123 1.01 0.73 0.63 0.57 0.64

t-test SP <0.001 <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001|<0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001
EG 1967~1996 Average | 13716 14278 14959 15698 16302 16680 16863 16952 3236 | 13821 14484 15029 15377 15556 15635 15679 15697 1834
SD 1.37 1.62 1.86 1.98 1.73 1.34 1.20 1.14 0.31 146 1.52 1.34 1.18 1.07 0.90 0.93 0.95 0.86
t-test SP <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001|<0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 0003
ES 1997~2016 Average | 13895 14515 15257 15983 16528 16842 16997 17078 3183 | 14022 14689 15201 15506 156,65 15723 157.71 15797 17.75
SD 0.09 011 0.18 0.19 0.16 012 011 0.09 0.26 0.09 0.14 013 0.15 013 012 0.11 0.09 1.07
FHS 1997~2006 Average | 13900 14519 15266 15996 16540 16849 170.04 17083 31.83 | 14025 147.00 15210 15517 15675 15730 157.77 15799 17.74
SD 0.08 011 0.18 0.16 0.09 0.10 0.10 0.08 012 0.08 011 0.07 0.07 0.05 0.07 0.08 0.10 0.08

t-test SP 0.005 0.078 0021 <0001 <0001 0003 0.001 0.001 1.000 0068 <0.001 <0001 <0001 <0001 <0001 <0001 0254 0.550
SHS 2007~2016 Average | 13889 14510 15248 15970 16515 16834 16989 17072 3183 | 14019 14678 15191 15494 15655 157.15 15764 15795 17.76
SD 0.07 0.11 013 0.13 0.11 0.10 0.07 0.04 0.07 0.09 0.06 0.11 012 0.10 012 0.08 0.07 011
difference between 13.03 15.03 1717 18.37 16.50 13.30 1157 10.63 -2.39 15.34 16.89 15.74 1363 10.89 9.10 8.56 839 -6.95

ES and PW in height

*17-10 shows difference between 17 and 10 years old in height.
Abbreviation: pre-war (PW), war starvation and its recovery period (WR), the period immediately after recovery (R), the economic growth period (EG), the economic stagnation period (ES),
the first half of the economic stagnation period (FHS), the second half of the economic stagnation period (SHS), standard deviation (SD), significance probability (SP), male (m), female (f)
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Fig.2 Changes in the height of male adolescents
through both war starvation- and its
recovery-periods and the period immediately
after recovery (published value)

The year of recovery for each age is as follows from the
published value. They were 1952 for 10 and 17 years old,
1953 for 11, 12 and 16, 1954 for 13 and 15, and 1956 for
14, respectively. The vertical axis is height (cm).
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Fig. 3 Changes in the height of female
adolescents through both war starvation-
and its recovery- periods and the period
immediately after recovery (published
value)

The year of recovery for each age was detected as
follows from the published value. They were 1952 for
10, 11 and 16 years old, 1953 for 12 and 13, 1955 for 14,
1951 for 15, and 1950 for 17, respectively. The vertical
axis is height (cm).
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Fig. 4 Changes in the height of male adolescents
through both war starvation- and its
recovery-periods and the period immediately
after recovery (estimated value)

Data of height in 1938 and 1939 are published values.

The year of recovery for each age were obtained as
follows from the estimated value. They were 1953 for 10
~12 and 17 years old, 1954 for 13 and 16, 1957 for 14, and
1955 for 15, respectively. The vertical axis is height (cm).

A linear regression equation for annual height increase of each
age (male)

Age 10 11 12 13 14 15 16 17
Slope 043 048 0.57 0.70 0.72 0.58 043 0.33
Intercept 12511 12900 13326 13796 14402 15233 157.16 160.03

L7z THhbHEHREOKTF IR X WIERIZZ D%
DO FEOWENEE D KEWEHIBH D Z L5 o
720

5. B> 5> OREIR U - BEOSHRF
ICH 2 BEHOFH E RBOEROBUDEIL
X4 X0, 194655 519664 F TRAEMIZHE Tl

10/ L 135 L D EEIIIARL, 13L1TRE DY

F2EMAN L7z [MEES, KTIRI0M & 12 & 0

BREAEPIRL, 12K E1TREDZENDHNL 72

(K5). ZORE, ZOMMMIIHE L b mERTE

FAOGREOMPTDOKE EHWHR L7z, &2 TLOMED

L17%FE CT%, B TIRI0ED 513K F TR TIX10%

2512 F TR EFEMEIY, €L THETIZI3ELH

17 F TR TIXI2K A H 17 T T2 ARSI

HMIZ2 X5 L7z,



170
165

160

L
~——

R o9 (0 O\ @ O O

©
P o
G K

140
135
130
125

120

(1’\
G )

U T A T TS WL TP TP TP A TS P A S )
9 2 02 69 09 o2 o2 o2 ol ol o0 o0 o o7 o
RS A R R

—&— 10 years —#li— 11 years =12 years =13 years

14 years —@— 15 years —— 16 years —— 17 years

Fig. 5 Changes in the height of female
adolescents through both war starvation-
and its recovery- periods and the period
immediately after recovery (estimated
value)

Data of height in 1938 and 1939 are published values.
The year of recovery for each age were obtained as
follows from the estimated value.

They were 1952 for 10~12 and 15 years old, 1953 for 13
and 16, 1955 for 14, and 1951 for 17, respectively. The
vertical axis is height (cm).

A linear regression equation for annual height increase of each
age (female)

Age 10 11 12 13 14 15 16 17
Slope 049 058 061 053 040 026 018 0.5
Intercept 12439 12903 13455 14002 14473 14897 150.75 151.68

Table 3 Correlation between height difference
between the latest year before the war
and the first year after the war, and
velocity of height increase in each age
of adolescence

published value estimated value

male female male female
PCC 0.83 0.78 094 091
SP 0.01 0.02 <0.001 0.001

Published value: Height difference between 1939 and
1948 Estimated value: Height difference between
published value in 1939 and estimated value in 1946.
Estimated value was used for height increase rate.
Abbreviation is the same as Tablel.
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Table 4 Changes in the amount and ratio of height growth in the early and late adolescence from the
prewar to the present

Height difference between male ages (cm) Height difference between female ages (cm)
Period (year) |aged 10 and 13 (A) aged 13and 17 (B)| ratio (A/B) |aged 10and 12 (C) aged 12and 17 (D)| ratio (C/D)
Average SD SP Average SD | Average SD | Average SD SP Average SD | Average SD
PW | 1900~1939 155 09 | <0.001 18.7 11 0.84 0.09 114 09 | <0.001 133 1.0 0.86 0.13
WR | 1948~1959 15.2 1.0 | <0.001 189 14 031 0.12

YT 1960 16.9 16.6

R | 1961~1966 179 04 | <0.001 153 0.5 117 0.06
WR | 1948~1956 109 04 | <0.001 14.0 15 0.79 0.12
YT 1957 115 11.6

R | 1958~1966 12.1 0.3 | <0.001 9.3 0.9 1.31 0.14

EG | 1967~1996 19.8 55 | <0.001 125 22 1.59 0.16 12.1 0.2 | <0.001 6.7 05 181 0.11
ES | 19972016 209 0.2 | <0.001 109 0.2 191 0.05 118 0.1 | <0.001 6.0 0.1 1.98 0.06
FHS | 1997~2006 21.0 0.2 | <0.001 109 0.2 1.93 0.05 11.9 0.1 | <0.001 59 0.1 2.01 0.05
SHS | 2007~2016 208 02 | <0.001 11.0 0.1 1.89 0.04 11.7 0.1 | <0.001 6.0 0.1 1.94 0.04

All figures in the table are values calculated from published value. SP for male indicates about the differece in height growth between
the early adolescence aged 10 to 13 and the late adolescence aged 13 to 17. SP for female indicates about the diffierence in height growth
between the early aged 10 to 12 and the late aged 12 to 17. Year of turning point (YT) was decided to be the year when the growth
quantity of the early and late years of adolescence were the closest values based on the estimated value. The difference in the ratio (A/
B) between adjacent periods was compared. The SP between prewar period and recovery period from war starvation were 0515 for
male, 0.139 for female. But after these periods those were less than 0.001 except when the SP in comparison between the first half and the
second half of the economic stagnation period was male 0.058 and female 0.002. Abbreviation is the same as Table 2.

Table 5 Changes in maximum growth age of adolescent height in every period from the pre-war to the

present
period (year) sex male female
age (year) 11712 12713 13714 14715 9710 10~11 11712 12713
PW AE (cm) 540 6.16 7.43 5.98 479 5.25 6.43 532
1900~1938 SD 0.53 0.55 048 0.64 0.37 041 0.73 048
MA (%) 0 2.6 94.7 2.6 0 2.6 92.1 105
WR+R AE (cm) 583 6.88 7.09 7.33 5.66 6.26 6.40 511
1948~1966 SD 0.48 0.68 0.22 0.99 045 049 0.21 0.54
MA (%) 33.3 222 55.6 0 444 61.1
modified WR AE (cm) 548 6.39 7.02 8.07 538 597 6.39 543
194871958 (m) SD 0.22 047 0.26 0.53 0.35 041 0.23 041
1948~1959 (f) MA (%) 0 0 0 100 0 0 100 0
AE (cm) 595 7.10 7.28 6.98
195871961 (m) SD 0.13 0.16 0.10 0.25
MA (%) 0 0 100 0
modified R AE (cm) 6.38 7.62 717 6.22 6.08 6.69 6.39 4.63
19611966 (m) SD 0.26 0.19 0.16 048 0.10 0.15 0.23 0.25
195971966 (f) MA (%) 0 100 0 0 0 100 0 0
EG AE (cm) 7.02 7.62 6.27 394 6.50 6.82 563 364
196771996 SD 0.20 0.15 0.37 047 0.15 0.12 0.29 0.28
MA (%) 0 100 0 0 6.9 93.1 0 0
ES AE (cm) 7.44 727 545 313 6.72 6.66 511 3.04
1997~2016 SD 0.12 0.11 0.11 0.12 0.08 0.13 0.10 0.10
MA (%) 94.7 5.3 0 0 789 52.6 0 0

Average elongation (AE): the difference in stature between a certain age in a certain year and the age added one years old after one
vear. The ratio (%) of maximum growth age (MA%): Percentage of age at which maximum growth in height appears in the same birth
year. If the value of average elongation is the same up to the first decimal, we judged the same. So if the same value of the maximum
is often in the same birth year, total MA% exceeds 100% considerably. After the maximum growth continued continuously at the same
age, if it then changes to another age and then continues for some years, it is separated basically a different period. However, when the
maximum growth age is randomly dispersed over diffenrent ages in one period, or when only one sample is different from a group of the
same maximum age, they gathered as the same one period. Bolded numbers indicate the average elongation of the maximum growth age
that appears at the highest rate during that period.

(m) and (f) in the table show male and female, respectively.

Modified WR and R in this table indicate partial changes in the periods of WR and R.

The other abbreviation is the same as Table 2.



1EM OB EOMO DN & BAERORKEE Y R
FTHEE (%) ZRL7. 5 OERXGICED, 6
ZAL0ME~ 117 0 ZR I 105 LB 1S oKl 2 £ 5
ARSI R IR L 72 SR 2 I KR AR & T
E, HRHT TR R R AR HR I3 5 Tl 94.7 % 25137 ~
4% ThH Y, LTIE21%A11iH~12iE TH - 720
i, 19484E > 5 19664F O 1] R o f5 Kk B 4E i3 3
T12i%~15/%, & TL0R~ 12/ DIRIL W AE# A 12
o TWhb,

LA L ZoMEZFR—ORKEEER»S %5
WMECH k358, BTix2oaildse, BT
1319484E 7> 5 19584F £ T13100% 3147 ~15i% T &
0, BRI ES L7228, THPIE19614E £ Tl
100% 2813i% ~14i% Td - 720 Z DH19664E T Tl
100% 25125 ~13i% & %2 1), KRR EOLALH
g DNz KT, KBRERAT19484E 5
519594 £ T, 100% A1 ~12THH, Zh
DI419664F % TIX100% 2510~ 11 & 2 ), 2@
AL ICE O N2 SO5HEIZEY, £50
WRERDHIMIZ ARG L OMOFE IR L E BT
BhoTwh,

19484E DL 204E 1 & F O B, KM EE w2
BT2i%, WTLUREKT L. Bk b niEk %k

S REFEIEM O304 LN E oM, iR R R
BEAEEDS o lze #EFELORKEE
Fimid, PTIRMT%A1E~12TH Y, K TIE
789% 759 1% ~10i% T526 % 2S10~11% TH V), Y]
e HZOFOWIMIZIR, # 1T L7,

7. BEBEOHAADOREZFRRENEIL

%6 XY, WREHEHD S OEBEHOSRELEDE
W O IR, R LRI T H 2 19464F %
1947413 & A EORBFRFEOBEBPEAMR N Z &3
RENTze BRTRRLZHGHMICh b 5T, ik
SrLEkIN 2 S o EEINC -, EE A, Bk
ELITANF—, EAEHE, Btk AEL
O, AV Y A, B8 I UBLAVE RIS
L, E¥IVBOAFREICHI L (F£6),

B oW % B 7z s S ] & R R & o %
FEPCRM 2 IR L2 (R7), BEKEMEN
HEBMICHSR, AELER RPNV F =L
HEIWAD L7z & Bz, &7 AEKH
k- AL -, |{ls, Avio s, By I
A, By, B,, COBIEIHRICHML 720 RIFK
RINCIER, zotkofEEmii: (£7), A
AN o B AE -, B, ¥y

Table 6 Comparison of nutritional intake between war starvation and its recovery period (WR) and period

immediately after recovery (R)

female period (year) reference

WR:1948~1956 R:1958~1966 1946 1947

Average SD SP Average SD

male period (year)
WR:1948~1959 R:1961~1966
Average SD SP Average SD
energy (kcal) 2092 30 0.010 2151 56
total protein (g) 68.3 2.1 0.002 72.2 1.9
animal protein (g) 204 38 | <0001 28.1 14
fat (g) 199 30 | <0.001 323 5.3
carbohydrate (g) - - - 388 10
calcium (mg) 332 64 0.001 444 41
vitamin A (LU.) 1444 180 0.71 1411 154
Vitamin B, (mg) 1.26 0.23 0.036 1.04 0.04
Vitamin B, (mg) 0.70 0.04 | <0.001 0.83 0.04
Vitamin C (mg) 89 21 0.88 91 22

2087 66 0.021 2137 49 1903 2000

67.8 338 0.003 714 20 59 61
19.4 49 | <0.001 26.7 2.3 11 11
188 30 | <0001 29.5 58 15 13
- - - 395 13 - -
314 63 | <0.001 425 43 253 251

1446 338 0.84 1430 175 2464 1577

1.32 0.29 | 0.003 1.04 0.04 1.81 1.82
0.69 0.04 | <0.001 0.79 0.06 0.67 0.62
93 38 0.50 86 19 187 153

The different conversion factors about vitamin A content had been used between the new method and the old method. As their values
were published from 1955 to 1958 with new and old methods, the average values 0.531 was used for caliculation as conversion coefficient
before 1954. Before 1955, the amount of carbohydrate intake is not shown in the table because it was not published. The significance
probability (SP) is a two-tailed test of the difference between the average values between the nearest-neighbored periods.

The other abbreviation is the same as Table 2.



Table 7 Comparison of nutritional intake among the period immediately after the recovery, the economic
growth period, and the economic stagnation period

R:1961~1966 (m) EG:1967~1996 ES:1997~2016
Average SD SP Average SD SP Average SD
energy (kcal) 2151 56 0.566 2129 85 <0.001 1904 47
total protein (g) 722 19 <0.001 79.3 1.6 <0.001 714 43
animal protein (g) 281 14 <0.001 394 32 0.254 385 24
fat (g) 323 5.3 <0.001 54.0 5.0 0.268 55.3 19
carbohydrate (g) 388 10 <0.001 318 34 <0.001 264 6
calcium (mg) 444 41 <0.001 547 15 0.003 528 26
vitamin A (LU.) 1411 154 0.001 2095 458 - - -
Vitamin B, (mg) 1.04 0.04 <0.001 1.22 0.09 <0.001 092 0.13
Vitamin B, (mg) 0.83 0.04 <0.001 1.17 0.18 0.333 121 0.11
Vitamin C (mg) 91 22 0.035 114 24 0.042 99 27

Since the state of nutrition intake in the period immediately after recovery was almost unaffected period by sex, male period was used as

a representative of this period.
Abbreviation is the same as Table 2.

B,#B&, T ANE—, &7-AELE, KLY,
ANTY T A EFIVB, CRERICKIL, A%
WZEIML 723 D% h o7z,

A 2 1 & RS 2R, o
IR, BPEEEAPEE T, o2l Es
I VCUMNORBERFEOENRIT, & THEIK
TL& (£8)s HICZOBEDT AL F— DI
1, BIRB AL T 519464F X W IRAKETH - 72
(6, 8),

8. HEROZHFRNDEEFHER EREENEILH
\F BIBBEARD /IS & 5 HRIEIMICEART 5K
BEROHETE
BB DY), ik HBAET TORLHIZOW

T, T AHRM TR L S RERF OV

BIEOHZ K2 LFEK6~8» oML, KEH

B e G ROMRBEMRZRIICT LD 7272k

B ORI AN, BP0 RO DT

BRORZI0% 1T TR HEE TR o705, Thlist

THEICHA L720T, ZoOMEEIZBRGIcS &

ANRA L7z LRI L 720 5By % 2 MM T, &

& RAFE ORI —BL TN X 721383 55

id, FREINIBIERT 2 Rtk D B KA HG L

H R0 —J, EOHIHEIZOWTS 25 DU

VTS B EDN—E T DML, T ORERER

L REIMBIR T 2R e v &I L7z 72

Table 8 Comparison of nutritional intake
between the first half (FHS) and the
second half (SHS) of the economic
stagnation period

FHS:1997~2006 SHS:2007~2016
Average SD SP Average SD
energy (kcal) 1940 37 | <0.001 1868 17
total protein (g) 745 41 | <0001 68.2 0.9
animal protein (g) 40.2 23 | <0.001 36.7 0.7

fat (g) 55.8 21 0.210 54.8 15

carbohydrate (g) 269 3 | <0.001 259 4
calcium (mg) 551 17 | <0.001 506

vitamin A (LU.) - - - 542 35

Vitamin Bl (mg) 0.99 0.16 | 0.010 0.85 0.02
Vitamin B2 (mg) 1.28 0.12 | 0.002 1.15 0.02
Vitamin C (mg) 102 38 0.567 95 4

Since vitamin A calculation method was changed during this period,
it can not be compared. So vitamin A intake is not shown here.
Abbreviation is the same as Table 2.
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Table 9 The relationships between growth in stature and nutrient intake judged from their fluctiation in
comparison between the two nearest neighbored periods

. . comparison between the nearest neighbored periods
nutrients & height
WR:R R:EG EG:ES FHS:SHS
energy coincidence neither contrary coincidence
total protein coincidence coincidence contrary coincidence
animal protein coincidence coincidence neither coincidence
fat coincidence coincidence neither neither
carbohydrate no examined contrary contrary coincidence
calcium coincidence coincidence contrary coincidence
vitamin A neither coincidence no examined no examined
vitamin B, contrary coincidence contrary coincidence
vitamin B, coincidence coincidence neither coincidence
vitamin C neither coincidence contrary neither
height increase increase increase decrease

These results were summaries from tables 2, 4 and 6~8.
Coincidence’ and ‘contrary’ mean that the increase and decrease in height and nutrient intake are

coincident or reversed, respectively.

‘Neither’ means neither coincidence or contrary in the two things stated above.
‘No examined’ means which the data have not been examined, or be able not to use data because of

different calculation methods.

The different in height between the nearest two periods was significant at all ages between all two periods

except for between FHS and SHS.

Compared to FHS, SHS was considered to decrease in height because there was a significant difference at
all ages except for men aged 11 and women aged 10 and 17. Abbreviation is the same as Table 2.
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Table 10 Correlation beween height of 17years old adolescence and nutrient intake

Nutrients height
sex male female
period | 19481966 196771996 19972016 194872016 | 19481966 196771996 19972016  1948~2016
ner PCC 0.71 -0.92 0.73 -044 0.74 -0.93 040 -051
enersy PS <0001 <0001 <0001 <0001 <0001 <0001 0.084 <0001
total PCC 0.90 0.28 0.72 048 0.89 0.23 0.51 044
protein SP <0.001 0.134 <0.001 <0.001 <0.001 0.225 0.021 <0.001
animal PCC 0.96 0.86 0.72 0.95 0.94 0.83 049 0.93
protein SP <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.030 <0.001
fat PCC 0.95 0.94 045 0.98 0.98 0.92 0.28 0.97
a SP <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.234 <0.001
carbo- PCC - -0.98 0.65 - - -0.98 0.31 -
hydrate SP - <0.001 0.002 - - <0.001 0.180 -
leium PCC 0.93 041 0.78 091 092 0.35 043 0.87
calent SP <0001 0025 <0001 <0001 <0001 0,056 0,055 <0001
vitamin PCC -0.79 0.89 - - -0.74 0.89 - -
A SP <0.001 <0.001 - - <0.001 <0.001 - -
vitamin PCC -0.32 0.68 0.65 -0.37 -0.77 0.68 0.62 -0.33
B, SP <0.001 <0.001 0.002 0.002 <0.001 <0.001 0.004 0.005
vitamin PCC 0.75 0.93 0.69 091 0.79 0.94 0.60 0.93
B, SP <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.006 <0.001
vitamin PCC -0.29 0.21 0.06 0.25 -0.19 0.16 0.24 0.26
C PS 0.232 0.267 0.807 0.040 0.429 0.403 0.316 0.031
*al PCC 0.99 0.99 0.54 0.99
mate SP <0001 <0001 0015 <0001
N 19 30 20 69 19 30 20 69
PCC: Pearson’s correlation coefficient, N: number of years for calculation
“male: correlation between male and female height
Abbreviation is the same as Tablel.
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The Nutrition Intake in the Pre-War Period and Nutrients Related to Height Increase Estimated from
the Analysis of Changes in the Nutritional Intake and Height in 70 Years after WW II
Including the Starvation Period in Japan

Mitsugu Inoue

Summary

Background and Objective: The situation of Japanese starvation after the World War I lowered the
adolescent height. So, it suggested that nutrition intake is important for increase in adolescent height.
Therefore, we examined in detail the relationship between nutrition intake and stature over a long period
and tried to estimate nutritional intake in pre-war and the nutrients related to height increase.

Methods: The period from 1946 to 2016 is consisted of some periods, such as war starvation and its
recovery, immediately after recovery, the economic growth, and the economic stagnation, which is
furthermore divided to the first half and the second half of the economic stagnation. The relationship of
height increase with nutritional intake was examined using height and height-related index, such as height
difference between 10 and 17 years old, the ratio of early / late adolescent height growth, and maximum
age of growth in height in these periods. A regression equation of a straight line of height for each age in
adolescence was calculated over 20 years after war. Kinetic analysis was also carried out for understanding
recovery year from war starvation in adolescent height.

Results: Looking at changes in stature and height-related index from 1900 to 2016, the height of adolescence
aged 10 to 17 tended to increase basically, from prewar to the present except for a part of period of the war
starvation and the second half of the economic stagnation period. Analyzing relationship between height
or height-related index and nutrition intake for each period from 1946 to 2016, intakes of animal protein
and vitamin B, were presumed highly probable factors to increase the height. From the similar analysis,
intake of nutrients, above all animal protein and vitamin B, in pre-war period was presumed equivalent to
or less than in war starvation and its recovery period. The ratio of the early to the late of adolescence in
height growth was judged better than the maximum growth ages in height-related index for this analysis.
The growth in height of the early adolescence was smaller than the late adolescence, in war starvation and
its recovery period. And its relation was inverse in the period immediately after recovery. From Kkinetic
analysis of the recovery mechanism of height from post-war to period immediately after the recovery, it
was understood that the recovery years were determined by the magnitude of the decrease in height and
the subsequent increase velocity in the height. As a result, 14 years old was calculated to be the slowest
recovery year in both sexes.

Conclusion: From long-term analysis as stated above, it is most likely that animal protein and vitamin B,
relate to increase adolescent height. And nutritional intake in pre-war was estimated to be equivalent to
or less than that in war starvation and its recovery period. In the second half of the economic stagnation
period, the adolescent height was found to decrease significantly in almost ages, compared with the first
half. This is presumed to be due to be significantly decreased in nutrition intake. From now on, to improve
the physique of Japanese people, it is necessary to take nutrients such as animal protein and vitamin B,
much more.

Key words: nutrition and stature, war starvation, animal protein, vitamin B, pre-war, early and late
adolescence



