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Table 1. Monthly log-incidence of scarlet fever in Japan in cases per 100,000
population from August 1950 to July 1974

Year Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July T%Efll
1950-51 0.576 0.504 0.600 0.848 0.766 0.692 0.662 0.803 0.908 0.853 0.849 0.729 8.800
1951-52 0.600 0.538 0.709 0.925 0.893 0.874 0.730 0.740 0.774 0.767 0.761 0.642 8.953
1952-53 0.560 0.591 0.904 1.164 1.198 0.944 1.038 1.126 1,116 1.039 1.031 0.994 11.705
1953-54 0.823 1.009 1.324 1.468 1.462 1.338 1.372 1.414 1,298 1.216 1,222 1,169 15.155
1954-55 1,021 1.247 1.451 1.602 1.544 1.291 1.253 1.145 0,989 1.056 0.915 0.833 14.347
1955-56 0.745 1.159 1.364 1.427 1.381 1.075 1.040 0.963 0.868 0.939 0,870 0.958 12,789
1956-57 0.878 1.039 1.336 1.511 1,395 1.079 1.118 1.100 1,032 1,110 1.084 1.025 13.707
1957-58 0.842 1.047 1.449 1.529 1.433 1.234 1.284 1.249 1.091 1.022 1.089 1.027 14.296
1958-59 0.866 1.028 1.292 1.352 1.301 1.029 1.109 1.010 0.925 0.950 0.952 0.844 12,658
1959-60 0.746 0.859 1.121 1.249 1.241 1.010 1.046 1.022 0.893 1,048 0.898 0.855 11.988
1960-61 0.665 0.764 0.989 1.139 1.116 0.862 0.922 0.823 0.764 0.749 0.772 0.755 10.320
1961-62 0.608 0.652 0.836 0.969 0.986 0.783 0.851 0.814 0.749 0.877 0.832 0.862 9.819
1962-63 0.662 0.811 1.062 1.219 1.289 1.091 1.272 1.282 1,149 1.124 1,058 1.005 13.024
1963-64 0.771 0.997 1.383 1.495 1.476 1.205 1.248 1.194 1,018 1,008 1,106 1.025 13.926
1964-65 0.785 0.841 1.092 1.283 1.335 1.047 1.187 1.008 0.910 1.013 1.063 0.932 12.496
1965-66 0.677 0.699 1.030 1.247 1.257 1.020 1.159 1.116 1.031 0.980 0.941 0.787 11.944
1966-67 0.564 0.579 0.854 0.988 1.000 0.800 0.931. 0.996 0.846 0.831 0.747 0.699 9.835
1967-68 0.402 0.557 0.897 1.009 0.991 0.710 0.766 0.764 0.673 0.786 0.782 0.724 9.061
1968-69 0.309 0.535 0.808 1.042 1.080 0.746 0.778 0.692 0.585 0.722 0.924 0.711 8.932
1969-70 0.267 0.518 0.806 0.988 1.062 0.699 0.801 0.787 0.733 0.848 0.967 0.820 9.296
1970-71 0.401 0.599 0.951 1.153 1.161 0.909 1.024 1.020 0.771 0.944 0.959 0.846 10.738
1971-72 0.455 0.742 0.994 1.203 1.195 0.948 0.945 0.946 0.869 0.931 1.046 0.848 11.122
1972-73 0.384 0.583 0.956 1.164 1.208 0.916 1,056 1.038 0,893 1.074 1.095 0.808 11.175
1973-74 0.295 0.516 0.880 1.028 1.063 0.797 0.875 0.903 0.713 0.897 1.013 0.941 9.921
T, 14,902 18.414 25.088 29.002 28.843 23.099 24.467 23.955 21.598 22.784 22,976 20.839 275,967

¥ 0.621 0.767 1,045 1.208 1.202 0.962 1.019 0.998 0.900 0.949 0.957 0.868
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Table 2. Analysis of variance of the observed log-incidence
of scarlet fever in Table 1

Row Term DF SS MS F
1 Quadratic equation in years 2 1.69564 0.84782 3.16
2 Years, scatter 21 5.64044 0.26859 75.45
3 Months a; and b; 2 3.24564 1.62282 7.67
4 Months ag and bs 2 2.61478 1.30739 6.93
5 Months a3 and b3 2 0.98541 0.49270 8.91
6 Months scatter 5 0.27460 0.05492 22,23
7 Yearsx(ay, b1) 46 1.47678 0.03210 13.00
8 Yearsx(as, bs) 46 0.41752  0.00908 3.67
9 Yearsx(as, b3g) 46 0.28906  0.00063 0.25
10 Yearsxscatter 115 0.28439  0.00247

11 Total 287 16.92425

12  Correction, Cn 1 264.43675

13 Yearsxamplitude; 23 0.41472  0.01803 5.06
14 Yearsphase; 23 0.53080 0.02308 6.48
15 Years:amplitudes 23 0.24098 0.01048 2.94
16 Yearsxphases 23 0.08024 0.00349 0.98

AT 2RkEz%2HTIED, 1, 2HRECHEEERZHBEL
fr. FORERSE2EE 1HEOBIETH 5. FHEOZEH)
DEEOEBITH L TUD 35151343.35% T, TDH
5D 30.06% DERHEBIEICL > TLDH SN TN A,
CNIZ RO EIDI0.02%CF /5w, F OESRT
B, R 0.05 KB TEETAEL, LrdC )8
D h BEOEXRNTEMROFAERILZ, T DO2UEMITIE
AEDOLNITNELUTIUDDPABNTHSH.
EREROLEE) %2 SLOWZO T H) OEBEBIL, £
#D69.94%% L, L x 5 T 5 MOEEHNLEBH DI,
HEICHIEh T LR >TWA L EMHEEI I, F Offiic
BOEBENALNS. B1ROGRETLITIRET
D7 — ) FERHTIZY, TOFRAW R E-1
DOHE2FRESEUTORMBETH 5. dTIIDHIoHiFd»
LOBL5IENIE, H6HED F OEMNSRIHICEETDH
3. ZTT, AOOVHLEHDENS, ZEBEDE
BHERPHBELUIERIE, WITNIEETH -T2 FHHEI
> TAbhizHERI,

Y=0,9582—0.1216u, +0.0881v1 —0.1286u,
+0.0403v5 —0.049923 —0.0660v3

T, COBFRPRRLUIZOVE 1 ROBIRTHS. 56
HO F QEXEEETH 2Hid, BICHROEFHZ
mEsLitd-T, LHBEVELSAL LN IELFEN

T5, LHALITT, IbILEVENRE EHTE, &
YER IR ER ST IR HE#E R-TL X 5 TH A
5. CTWRALGNIZIRD7 — ) = HFgDOTEH» S, L&
5 T 5 BUIBRR D 5 FITH T THRET B &0 ) RESEDS
DOEEMNARRTH 5. F1IROERL, 2RO7~V =
2 HTRIOHIFHERET, 3KOTh I HELOREEIL
DI HEN. COfERP R TS 2 RTERD» S, 1950
ES AL, 1974F 7 BITER264EMICE T 3, Vg%
K, RINDBEOAGNIARRHEET AL, ThTh
1283.50H +13.50H &, 8 H14.25H +7.81H &/5-
2. TUTXTDE ZITEBT 5 100,000 H1zh Db #EE

PR

3P=4
gS R
©8 ’

.8'_‘ a

R

&

@ ASONDJFMAMJ] JASOND
=

Month

Fig. 1. Mean monthly log-incidence of scarlet
fever in Japan, from August 1950 to July
1974, in Table 1 (circles)and fitted two-term
Fourier curve (solid line) and three-term
Fourier curve (broken line).
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Table 3. Monthly log-incidence of tetanus in Japan in cases per
10,000,000 population from January 1950 to December 1974

Year Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. T%tral
1950 2,251 2,163 2.271 2,332 2,411 2,513 2,373 2,491 2.361 2.401 2.372 2.265 28.204
1951 2,255 2,118 2.251 2,285 2.377 2.446 2.359 2.406 2.399 2.308 2.199 2.173 27.576
1952 2,188 2.076 2.172 2,214 2,297 2.257 2.315 2.256 2.296 2.192 2.198 2.168 26.629
1953 2,165 2,039 2.018 2.105 2.281 2,175 2.169 2,268 2.159 2.185 2,105 2.100 25.769
1954 2,045 1.947 1.873 2,094 2,142 2,189 2,098 2.138 2,140 1.945 2.152 1,988 24.752
1955 2,007 1.905 2.007 2.015 2,018 2,069 2.098 2.079 2.117 2.065 2.003 1.940 24.323
1956 1.865 1.809 1.849 2,100 2.031 2.169 2.142 2.095 2.169 2.108 2.018 1.980 24.335
1957 1.951 2,008 1.925 2,051 2,085 2.081 1.987 2.031 2.076 2.015 2.076 1.860 24.146
1958 1.857 1.843 1.894 1,915 1,995 1.961 2.091 2.117 2.003 2.011 1.942 1.879 23.508
1959 1.767 1,801 1.836 1.911 2,077 1.889 2.002 2,113 2,063 2.039 2.027 1.860 23.385
1960 1.842 1.863 1.801 1.942 1.880 2.008 1.865 2.110 2.019 2.010 1.955 1.921 23.216
1961 1,829 1.831 1.759 1,851 1.954 1,974 1.977 2.036 1.968 1.929 1.874 1.795 22.777
1962 1,736 1,780 1.841 1.823 1.841 1,945 1.899 2.006 1.952 1.961 1.855 1.695 22.334
1963 1,656 1.776 1,760 1.736 1.894 1.827 1,991 1.997 1.971 1.933 1.670 1.656 21.867
1964 1.728 1.776 1.576 1.891 1.792 1.862 1.825 1.863 1.855 1.923 1.815 1.833 21.739
1965 1.459 1.667 1.658 1.774 1.794 1.774 1,702 1.803 1,925 1.864 1.695 1.597 20.712
1966 1.553 1.500 1.567 1.621 1.757 1,797 1.606 1.799 1,743 1,738 1.567 1.507 19.755
1967 1,501 1.476 1,533 1.575 1.713 1.718 1.672 1.769 1.708 1.694 1.547 1.533 19.439
1968 1.389 1.326 1.134 1.528 1,572 1.624 1.719 1.634 1.543 1.447 1.624 1.270 17.810
1969 1.441 1,384 1,013 1.436 1.591 1.666 1.508 1.694 1.593 1.522 1.417 1.290 17.555
1970 1,134 1.246 1,170 1.531 1.417 1.501 1.453 1.377 1.431 1.417 1.299 1.260 16.236
1971 1.430 1.270 1.164 1.210 1.350 1.342 1.465 1.393 1.444 1.253 1.143 1.130 15.594
1972 1.041 1,217 1,041 1,097 1.342 1,533 1.364 1.246 1.356 1.041 0.959 1.155 14.392
1973 1.076 0.924 1.265 1.049 1.210 1.328 1.290 1.182 1.496 1.149 1.049 1.076 14.094
1974 0,934 1.029 1.143 1,158 1.176 1.158 1,107 1.260 1.158 1.143 1.158 1.176 13.600
T: 42.100 41.774 41.521 44.244 45,997 46,806 46.077 47.163 46.945 45.293 43.719 42.108 533,747
y 1.684 1.671 1.661 1,770 1.840 1.872 1.843 1.837 1.878 1.812 1.749 1.684
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Table 4. Analysis of variance of the observed log-incidence of tetanus in Table 3
and after adjustment for the trend between years (Adj. F)

Row Term DF MS F, F” Adj. F
1 Years, trend on x4 1 35.34766 35.34766 1162.4

2 Years, trend on xs 1 0.64386 0.64386 21.17

3 Years, scatter 22 0.66900 0.030409 - 5.52 5.49
4 Months a; and by 2 1.94205 0.97103 40,937 56.80
5 Months ag and b- 2 0.02304 0.011520 0.68t 1.70
6 Months scatter 7 0.12297 0.017567 3.19 2.41
7  Yearsx(ai, by) 48 0.30198 0.006291 1.14 1.16
8 Years x(as, b2) 48 0.36261 0.007554 1.37 1.35
9 Years X scatter 168 0.92460 0.005504
10 Total 299 40.33777
11 Correction Cn 1 949.61953
12 Yearsxamplitude, 24 0.19800 0.008250 1.50 1.50
13 Yearsxphase; 24 0.05231 0.002180 0.40 0.40

t F” from ratio of the sums of two MS.
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Fig. 2. Mean monthly log-incidence of tetanus
in Japan, from January 1950 to December
1974, in Table 3 (circles) and fitted sine
curve (solid line).
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Table 5. Monthly log-incidence of diphtheria in Japan in cases per
10,000,000 population from August 1950 to July 1974
Year Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Tf}fral
1950-51 2.883 3.067 3.259 3.337 3.307 3.233 3.268 3.263 3.165 3.143 3.011 2.869 37.805
1951-52 2.730 2.891 3.072 3.144 3,144 3.027 2,982 3.000 3.045 2.970 2.897 2.764 35,666
1952-53 2.621 2.812 3,011 3,151 3.250 3.156 3.191 3.146 3.049 2,995 2.930 2.834 36.146
1953-54 2,751 2.905 3.010 3,116 3.188 3.040 3.004 3.075 2.967 2.945 2.888 2.792 35.681
1054-55 2.709 2,922 3,197 3,387 3.381 3.242 3.256 3.199 3.005 2.968 2.897 2.814 36.977
1955-56 2.858 3.078 3,414 3,641 3.547 3.307 3.270 3.182 3.124 3.103 3.104 3.048 38.676
1956-57 2,968 3.157 3,508 3.661 3.593 3.372 3.284 3.215 3.178 3.149 3.047 2.983 39.115
1957-58 2.824 3.085 3,349 3,458 3.394 3.213 3.212 3.172 3.096 2.999 2.983 2.979 37.764
1958-59 2.833 3.084 3.440 3.540 3.535 3.304 3.359 3.323 3.220 3.149 3.097 2.955 38.839
1959-60 2.873 3.070 3,373 3.558 3.573 3.286 3.263 3.230 3.122 3.105 3.016 2.8383 38.352
1960-61 2.883 3.018 3.333 3.485 3.363 3.158 3.153 3.116 2.959 2,921 2.879 2.756 37.024
1961-62 2,693 2.830 3.085 3.202 3,105 2.939 2.961 2.924 2,837 2.845 2.799 2.714 34.934
1962-63 2.662 2,917 3,011 2,968 3.005 2.732 2,848 2.870 2.731 2.772 2.690 2.664 33.870
1963-64 2,466 2.517 2.709 2,636 2.654 2,577 2.543 2.523 2,509 2.390 2.457 2.298 30.279
1964-65 2.281 2,425 2,403 2.504 2,563 2.409 2,514 2.542 2.294 2.346 2.313 2.272 28.866
1965-66 2.120 2,150 2,288 2,291 2,375 2,179 2.281 2.287 2.266 2.248 2.196 1.989 26.670
1966-67 1.984 2,107 2,136 2,229 2,215 2,061 2.114 2.177 2.088 2.167 2.084 1.984 25.346
1967-68 1.962 1,897 2,070 2,145 2,131 2,127 1.959 1.936 1.989 1.905 1.724 1.886 23.731
T, 47.101 49,932 53.668 55,453 55.323 52.362 52.462 52.180 50.644 50.120 49.012 47.484 615,741
¥ 2.617 2,774 2,982 3.081 3.074 2.909 2.915 2.899 2.814 2.784 2.723 2.638
1968-69 1.634 1,762 1,924 1,851 1,905 1.866 1.846 1.741 1.822 1.792 1.747 1.816 21.706
1969-70 1.673 1.728 1,838 1.747 1.683 1.868 1.772 1.646 1.732 1.833 1.914 1.646 21.080
1970-71 1.634 1,777 1,667 1.732 1,787 1.713 1.707 1.606 1.595 1.618 1.688 1.393 19,917
1971-72 1.371 1.425 1,856 1.655 1,497 1,533 1.672 1.473 1.646 1.364 1.502 1.384 18.378
1972-73 1,384 1.233 1,504 1.436 1.364 1.415 1.401 1.182 1.567 1.314 1.464 1.396 16.660
1973-74 0.940 1.480 1.076 1.430 1.336 1.461 1.435 1.107 1.274 1.352 0.944 1.176 15.011
T 8.636 9.405 9.865 9.851 9,572 9.856 9.833 8.755 9.636 9.273 9.252 8.811 112.752
j 1,439 1.568 1.644 1.642 1,595 1.643 1.639 1.459 1.606 1.546 1.543 1.469
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Table 6. Analysis of variance of the observed log-incidence of diphtheria in Table 5
and after adjustment for the trend between years (Adj. F)

Row Term DF SS MS F, F’ Adj. F
1 Years, trend on x; 1 21.660681 21.660681 165.73

2 Years, trend on s 1 11.253430 11.253430 86.10

3 Years, scatter 15 2.,221890 0.148126 65.20 55.57
4 Months a; and b, 2 3.616956 1.808478 38.99 31.31
5 Months ag and bs 2 0.845181 0.422591 13.63 14,39
6 Months scatter 7 0.171904 0.024558 10.81 10.38
7 Years < (a;, by) 34 0.744194 0.021888 9.63 10.02
8 Years x (ag, b2) 34 0.224786 0.006611 2,91 2.33
9 Years < scatter 119 0.270386 0.002272

10 Total 215 41.009408

11 Correction Cn 1 1755.263792

12 Years x amplitude; 17 0.498366 0.029316 12,90 12,50
13 Years < phase; - 17 0.376207 0.022130 9.74 5.28
14 Years < amplitudes 17 0.145355 0.008553 3.76 3.08
15 Years:< phaseg 17 0.082205 0.004836 2.13 1.39
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Summary

The monthly attack rate with scarlet fever in Japanese children for 24 years,
starting with August 1950, showed a characteristic seasonal pattern when the rates
were transformed to logarithms. It was well described by a three-term Fourier
curve. The average peak of the scarlet fever epidemic occurred on December 3.50
+13.50 and its minimum on August 14.25+7.81, the two differing by 3.16 fold.
The total attack rate for each year varied in apparently random order, no coefficient
in a polynomial quadratic equation gave any indication of decreasing or increasing
trend within this period. The seasonal incidence pattern found in tetanus during
25 years from January 1950 to December 1974 was fitted with a simple sine curve
with a maximum on July 29.19 and a minimum a half year later on January 27.82,
the two differing by 1.69 fold. In the case of diphteria, the pattern during 18 years
from August 1950 to July 1968 was described by a two-term Fourier curve wih a
maximum on November 25,584+5.01 and a minimum on July 25.34+4.83, the two
differing by 2.95 fold. The annual totals in tetanus and diphteria incidences
decreased progressively over these 25 and 18 year periods, respectively. The linear
and quadratic trends between years were significant in both tetanus and diphteria
and the data were nonstationary time series. But the seasonal periodicities were
changed negligibly by adjustment for the trend between years. The seasonal
pattern of monthly attack rate with diphteria vanished during the recent 6 years
from August 1968 to July 1974.



