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AN ATTEMPT TO PREDICT THE TUBERCULOSIS
DEATH RATE IN JAPAN*

Sutemi OKA

(Received for publication August 2, 1969)

An attempt was made to predict the time when tuberculosis death rate in Japan becomes

as low as 2 to 4 per 100,000 as seen in Europe and USA. The prediction will certainly be of

great help for the future study of establishing countermeasures against tuberculosis.

A stati-

stical analysis was made on the annual death rate of 14 countries from which reliable figures

until 1964 are available.

of normal distribution.

Tuberculosis death rate of the above 14 countries showed a pattern

It was found that tuberculosis death rate decreases in a form of a monotonous function.

The validity of approximate equations for the determination of tuberculosis death rate was

confirmed by comparing the theoretical values with the actually observed figures.

Statistical analyses thus conducted indicated that tuberculosis death rate will become

approximately 3 per 100,000 around 1980, if the serious factors such as war which might

influence the declining trend of tuberculosis are excluded.
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Table 1. Estimated Values of Parameter $ and «
| 1~e a 1 1 | m | W
Japan “ ! |
England ‘ 0. 001329 0. 000345 0. 009533 —0.000749 | —0.013146
Scotland . 0.001224 —0. 000143 0. 005330 —0.002570 . —0.011365
Spain 0. 000830 0. 000067 0. 008816 —0. 000578 \ —0.001391
France I 0. 000677 0. 000563 —0. 002108 —0. 000588 —0.000724
Italy l 0. 000607 0. 000405 0. 001504 —0.004919 0. 002473
. | Denmark ©0.001132 0. 000416 0. 009784 —0.001988 —0. 030149
B | Sweden 0. 000832 0.000642 | —0.004350 ~0. 003958 —0. 005189
Finland 0. 000685 0. 000145 0. 002448 —0. 002686 0. 004637
Switzerland ] 0. 001785 —0. 005962 0. 023706
U.S.A. 0. 001022 —0. 000246 0. 005508 —0. 001883 —0. 002879
Canada 0.007772 —0. 001631 —0. 001691
Australia 0.002138 0. 000069 0.011655 —0. 000974 —0. 028441
New Zealand 0. 002579 —0. 001908 —0. 001255 0. 007322 —0. 006275
Japan
England 0. 147084 0. 063284 0. 550871 0. 166916 0. 009529
Scotland 0. 143269 0. 016263 0. 474930 0. 095053 0. 034134
Spain 0. 133075 0. 037859 1.051184 0.157153 0. 021859
France 0.123349 0. 101907 0. 045463 0. 102027 0. 051267
Italy 0. 104950 0. 085614 0. 245441 0.021177 0.104211
. | Denmark 0.126771 0. 073527 0. 398237 0. 158383 0. 051479
% | Sweden 0. 138116 0. 115414 0. 357247 0. 096550 0. 043835
Finland 0.168488 0. 043623 0. 492700 0. 012009 0. 247904
Switzerland 0. 236172 0. 010999 0. 400134
U.S.A. 0.119104 0. 025528 0. 282914 0. 141967 0. 064523
Canada 0. 362794 0. 178579 0. 078599
Australia 0.137813 0. 032804 0. 415519 0. 164537 0. 062402
New Zealand 0. 150401 0. 061416 0. 057388 0. 243008 0. 097354
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== Combination

Coum\\‘ 1.1 I.m 1.V o.m ! IV oV
Japan " 0.1501
England 8. 8007 1. 4237 5. 2591 8.1797 ! 9.7413 5.1878
Scotland 8.2515 2.4388 4. 3290 4.6390 4. 5090 2. 2840
Spain 7.3163 0. 5215 0. 9255 1. 3452 4.0793 0. 0795
France 1.8431 0.7816 0. 3441 0.7626 1. 0120 0. 0345
Italy 1.3959 2. 8501 0. 4650 20113 0.7194 0. 2385
Denmark 2. 8720 0. 4515 1.1209 2. 3886 1.5414 1. 4561
Sweden 4.5644 3.9160 1. 0668 2.8120 0. 8209 0.1744
Finland 5.026 3.7243 3.3778 3.7447 3.3344 2. 4615
Switzerland 2.1885 2.1730 3.0976
U.S. A. 4. 4522 0.9097 0.5772 2.1274 7.0132 0.1171

“ Canada 1. 4788 0.9142 0. 0031

Australia 8.0525 0. 6831 12. 2577 4. 4901 17.9136 4. 2308
New Zealand 0. 4306 5. 3650 0. 7508 3. 2258 0. 4595 1.2782
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Table 3. Significance Test of Difference
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Table 4. Estimated Values of @, 8 and 7

Country « ] 9, (;:.Or)
England 0. 147084 | 0.001329 | 0.055493 | 1920
Scotland 0.143269 | 0.001223 | 0.067228 | 1920
Spain 0.133075 | 0.000830 | 0.086488 | 1920
France 0. 123349 | 0.000677 | 0.068537 | 1920
Italy 0. 104950 | 0. 000607 | 0.077509 | 1920
Denmark 0.126771 | 0.001132 | 0.067682 | 1921
Sweden 0.138116 | 0.000832 | 0.057901 | 1921
Finland 0.168488 | 0.000685 | 0.071856 : 1922
Switzerland | 0.108759 | 0. 000766 | 0. 102265 | 1941
U.S. A. 0.119104 | 0.001022 | 0. 050249 | 1920
Canada 0.151653 | 0.001923 | 0.101122 | 1941
Australia 0.137813 | 0.002138 | 0.052109 | 1921
New Zealand| 0. 150401 | 0. 002579 | 0.052749 | 1921
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Table 5. Significance Test of Z(¢) in Each Country and Year
CN 1946 1947 1948 1949 1950 ’ 1951 ' 1952 ’ 1953 ’ -1'9-54—|__-1955__ ’ _195_6“
England O i © O O ‘ !
Scotland © (@) O |
Spain () (@) ©
France O @) @] ]
Italy (@) @) O O O |
Denmark O © O O |
Sweden ‘ (e) © @)
Finland O © © © O O O
Switzerland O O
U.S.A. @) o) © © o
Canada O O ‘ }
Australia O O © ©) O
New Zealand !
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Year Countey E""'“d ’ Spﬂln ’ France

986 (+)

1937 (+)

1938 . (+)

1939 (+) +) +)
O (+) (+) (+)
1941 (+) (+) (+)
1942 O ) '®)
1943 (-) ®) (=)
1944 O (+) (=)
1945 O (+) (__)
1946 ) (+) (=)
1947 o (+) + O
1948 =) o I O
1949 (=) o | ©
1950 (=) -y | ©
1951 (=) ) | ©
1952 (=) (=) 1 0O
1953 (=) (=) 0O
1954 (=) - | o
1955 (=) o | ©
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Iy ¥ Table 6. Comparison between the Estimated Values and Sample Values of Z(¢)
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Table 7. Values of y and 2z in Japan FHE TR, 10fZRIKCHL, ZOC Lit, o

Year | & N Year . ’ . EATLHALNTHD. AKTIE, 1937 £ X b $ ik
S — Behao L o#riud, HRICRBICSHS ML XS

1920 ) 224.03 | —0.0436 | 1942 | 1t Be ARORRETFUF BICLLDT, hi
1921 | 218.13 | —0.0300 | 1943 ‘ DRIMORIE B & & ZEL T E e 2()>0
1922 | 210.93 | —0.0327 | 1944 i BN (RATECRAHMONNE) b HRTH S0

1923 | 204.33 | —0.0359 | 1945
Z N vz N y y
1924 | 196.27 | —0.0340 | 1946 AEOBENE, FHICHCSRHOEREKD L

1925 | 190.97 | —0.0126 | 1947 ¥ 2o

1926 | 191.47 | 0.0000 | 1948 | 178.63 1920~1925 4

1927 | 190.97 | 0.0067 || 1949 | 165.03 | —0.1115 1929~1931 %4

1928 | 194.03 | 0.0001 | 1950 | 141.83 | —0.1835 1956~1962 4

1929 | 191.00 | —0.0058 | 1951 | 112.97 | —0. 2456 ¥, ThODORMEAMAVLWT, £018iIck

1930 | 191.80 | —0.0117 | 1952 | 86.33 | —0. 2467 DEBHLELHZLICL, KD 10 BOEROEEE
1931 | 186.50 | —0.0115 i 1953 | 70.37 | —0.1842 YLD, COKDEORNLT, 3 HoHEIL LD,
1932 | 187.50 | 0.0001 ; 1954 | 60.40 | —0.1320 k

1933 | 186.87 |  0.0079 | 1955 | 54.43 | —0.1022 V=T met 8—2)
1934 | 190.47 | 0.0254 ii 1956 | 49.27 | —0.0964 DEREEET B

1935 | 196.53 | 0.0242 | 1957 | 44.93 | —0.0968

1936 | 199.97 0.0218 J 1958 40.57 | —0.1060 Method Data used for calculation
1937 | 205.23 11959 | 36.33 | —0.1028 PP
1938 1060 | 33.10 | —0.0852 A 1920~25, 1929~31, 1956~62
1939 | 1961 30.03 | —0. 0899 B 1920, 1922, 1924, 1929, 1931, 1956~62
1940 1962 . 27.70 | —0. 0782 C 1921, 1923, 1925, 1929, 1931, 1956~62
1041 | 1963 2570 D 1921, 1925, 1929, 1931, 1956~62
i R R g E 1921, 1929, 1931, 1956~62

e F 1920, 1923, 1931, 1956~62
HEPRMHMLTL 2o G | 1920, 1930, 1956~62

8 BERICKHBLEBEECEOTN H | 1921, 1931, 1956~62
I 1921, 1956~62

BAICkTS, 2EKOECR y(t) XU ]

[ 1931, 1956~62

2 =¥t —y¢=D
2y@® ThoDkDEDIC XD, BRE (1)K X 3HEMR)

BRRDKRTEZ LIS, (Y() 23R EBBTFEY LD LEBELOUBEYRARL S5,
Thalcd, fELRLOTVS,) Zhic g, 1955~62 £ T, REMEICHENIC X
B TARIL O, —~BICEFhs LU #D 1955 SERILTWB oix, D,EHJ] Tth s, 2D 48E

8—(1)

Table 8. Comparison of Actual and Estimated Mortality of Tuberculosis in Japan

| Year }A}:;ﬂl\{ihfl A ‘ B ‘ c } D ‘ E F ‘ G ’ Ho| 1 )

1921 218.13 232.04 | 238.28 | 223.09 | 223.52 | 220.78 | 255.97 | 257.16 | 235.38 | 268.91

1930 191. 80 193.28 | 199.20 | 194.70 | 196.84 | 197.43 | 210. 82 | 215. 67 | 205.75 | 220.12 | 183. 08
1950 141. 83 63.02 | 65.39| 73.46 | 76.97 | 82.62| 67.01 4 72.12 79.07 | 68.22 | 80.43
1955 54.43 40.76 | 42.27 | 48.39 | 51.04 | 55.56 | 43.29 | 46.88 | 52.47 | 43.81 | 54.24
1956 49.27 37.17 | 38.54 | 44.24 | 46.70 | 50.95 | 39.48 | 42.78 | 48.04 | 39.92 | 49.73
1957 44.93 33.85 | 35.09 | 40.36 | 42.65| 46.63 | 35.96 | 38.99 | 43.89 | 36.32 | 45.49
1958 40.57 30.78 | 31.90 | 36.76 | 38.88 | 42.59 | 32.71 | 35.49 | 40.04 | 33.00 | 41.52
1959 36. 33 27.96 | 28.97 | 33.43 | 35.38 | 38.82| 29.72| 32.26 | 36.46 | 29.96 | 37.82
1960 33.10 25.36 | 26.28 | 30.36 | 32.15| 35.33| 26.97 | 29.29 | 33.16 | 27.17 | 34.38
1961 30.03 22.99 | 23.81 | 27.53| 29.17 | 32.10 | 24.46 | 26.56 | 30.12 | 24.61 | 31.20
1962 27.70 20.82 | 21.55 | 24.94 | 26.43 | 29.13 | 22.16 | 24.07 | 27.31 | 22.28 ! 28.27
1963 25.70 18.84 | 19.49 | 22.56 | 23.93 | 26.39 | 20.06 | 21.79 | 24.75 | 20.15 ‘ 25.57
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Table 9.

N D E H ]
1964 21.63 | 23.89 | 22.40 | 23.10
1965 19.54 | 21.59 | 20.25| 20.84
1966 17.63 | 19.50 | 18.30 | 18.78
1967 15.89 | 17.59 | 16.52 | 16.90
1968 14.32 | 15.86 | 14.90 | 15.21
1969 12.89 | 14.28 | 13.43 | 13.66
1970 11.60 | 12.86 | 12.10 | 12.27
1971 10.43 | 11.56 | 10.89 | 11.01
1972 9.38 | 10.39 9. 80 9.87
1973 8. 42 9.34 8.82 8.85
1974 7.56 8.39 7.93 7.92
1975 6.79 7.53 7.13 7.09
1976 6.09 6.76 6.41 6. 35
1977 5.47 6. 06 5.75 5.68
1978 4.90 5.44 5.17 5.07
1979 4.39 4.87 4.64 4.54
1980 3.93 4.37 4.17 4.06
1981 3.53 3.91 3.74 3.62
1982 3.16 3.51 3.36 3.24
1983 2.83 3-14 3.01 2.89
1984 2.54 2.81 2.70 2.58
1985 2.27 2.52 2. 42 2.31
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