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ESTIMATION OF PREVALENCE OF PULMONARY TUBERCULOSIS
IN THE PAST BY SIMULATION ANALYSIS*

Kunio AOKI and Shoichi ENDO

(Received for publication May 13, 1972)

It is inappropriate to compare the prevalence of active tuberculosis in the 1953 nationwide
tuberculosis survey with that of 1958 or 1963, as the criteria for active cases in 1953 were
different from that in 1958 or 1963,

The authors tried to estimate the prevalence of active cases in 1953 provided that the
criteria in 1953 were the same as that in 1958 or 1963, by moving the system of our epide-
metric model of tuberculosis backward, which we have reported in 1970,

Various parameters during 1953 to 1958 were estimated as the same procedure during 1958
to 1968, and the other parameters are the same as before.

The initial situation was set at 1968, The output which the model generated has been
examined comparing the results of nationwide tuberculosis prevalence survey in 1963 and 1958,
and about the same figures could be obtained.

Then, the prevalence of active cases of tuberculosis estimated in 1953 was computed, and
the results are as follows : Active cases with cavity were 632,400 and those without cavity
3,898, 600, totalled 4,530, 000 cases, that is 5. 22 of general population. Comparing the above
results with the figures in 1953 nationwide tuberculosis survey, the marked differences were
obtained in the age groups 30 to 69, It may be caused by the difference of the criteria.

If the figures of prevalence during 1953 to 1968 are comparable, the reduction rates for
the cases without cavity are 35% during 1953 to 1958, 30% during 1958 to 1963 and 25%
during 1963 to 1968, and for the cases with cavity, they are 35%, 30% and 112, respectively.

The other estimations were carried out under the conditions that the prevalence of active
cases were the highest in 1955 during the study period, or the real prevalence in 1953 were
5,350, 000, which were the sum of active and inactive cases in the 1953 nationwide tuberculosis

survey.
Comparing various figures of prevalence estimated in 1953, the trend of prevalence in

Japan was discussed.

7_*_From the Departmer;t of Epidemiology, Aichi Cancer Center, Research Institute, Nagoya-
shi, Aichi Pref. 464 Japan.
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SEEREZ BT #EEF Lce FDflid parameter
1% 1958 A5 1963 DR & A UEEE AV oo
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TeDDBTRNPEDICL K, LD T 70~74 HET
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1968 DEREFNLFHIEOES e F A X B HEHE
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T 2 R 2 W EH R A BRI Lo
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Table 1. Equations for Estimation of Prevalence of Tuberculosis Five Years Ago
) S,= Sz+5-f(RA, RB, RC)-Bpy,5-f'(RA, RB, RC)
Susceptibles {(L—RBCGS-RA)(LARB)(L—RC)~J%5~RA~RBCG5}(L«D9
RC
(1—RC) 1—RBCG 5-RA) BP,,;—S,,5- RBCG5-RA- 1_T>
BCG protected Bp,= RB N
{(I—RBCG 5.-RA) (1—RB) (1—RC) ——2—~~RBCG5~ RA} (1—Dy)

Infected

| XISx=f(XISx.5 CKxus, v NISzas)

Active cases with cavity 1 CK,=f(XISx.5 CKxis C3xis NISgis)

Active cases without
cavity

C3y= [XISxs5 HS+CKyy- HT+C3y5- HU
—NIS (HL-HS+HM-HT+ HN-HU)] X

1
DENOM

* DENOM = (1-RIO)(1-D3)(RKK-R 33-R3K-RK 3)+RIO~T407‘{RK-(RK 3:R31-RK1-R33)+(1-RK) - (RK1-R3K—-RKK-R31)

HS=RK3-RIO [—lﬁof{RK-RKKJr (1-RK)-R3K} 4+ RK]-RKK- RIO{mﬁ)—{RK-RK 3+ (1-RK)R 33} +~140_ (1-RK)]

10

HT=RK1.RIO [Teof{RK-RK 3+(1-RK)R33} +i40" (1-RK)|-RK 3 [(1~RIO)(1—D5)+—1§(T RIO(RK-RK 1+ (1-RK)-R31}

HU=RKK - [(I—RIO)(1~D5)+—160ARIO{RK-RK 1+ (1-RK) R31}]—RK1[RIO{T%{RK.RKK+<1—RK)<R3K}+_1‘%_ RK]) |

HL=[(1-RM)(1-Ds) +-%RM{RK«RK 14+(1-RKOR31) |
HM=RM [—160 {RK-RKK + (1-RK)R 3K} +—l40--RK]
HN=RM [.1% {RK-RK 3+ (1~ RK)R 33} +- 140 1-RKO]
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174,6 75, & 203.3 5, MU 1958 i CK 40.5 7,

C3 260 J5, £+ 300.5 5 T kEEEERANME L 31—

FH LI (E2)o LIELFAKRLD 0~4 &% 5~9 BIIE
Table 2. Prevalence of Active Tuberculosis in

1958 Computed by Retrograde Calculation
Using Epidemetric Model

(Started in 1968)

(Thousand)

Age (Years) Computed (Observed)|Computed (Observed)

With cavity

Without cavity

0~4 0 (0 73.0 ( 53)
5~9 0 (0 38.0 ( 46)
10~14 0.6 (1) 40.0 ( 39)
15~19 5.9 (6) 85.3 ( 84)
20~24 21.9 (22) 189.2 (188)
25~29 36.9 (37) 269, 3 (268)
30~34 47.2 (46) 292.1 (307)
35~39 41,3 (41) 249, 5 (255)
40~44 41,1 (41) 238.4 (241)
45~.49 42,0 (42) 238.1 (239)
50~54 37.8 (38) 208, 3 (208)
55~59 36.0 (36) 189.8 (190)
60~64 30.0 (30) 151, 1 (151)
65~69 22,1 (24) 114.8 (115)
70~74 19.0 (19) 80,0 ( 80)
(75~) (23) (74)
Total 404, 8(406.0) | 2,530.9(2,538,0)
Table 3, Prevalence of Active Tuberculosis in

1953 Computed by Retrograde Calculation
Using Epidemetric Model

(Started in 1968)

(Thousand)
Age(Years) Comxécgtli ?(a)gisg'ved) Cornwpiltj:lé)ctl1 EchasveirtXed)

0~4 0 (0 67.0 (108)
5~9 0 (1 36.7 (111)
10~14 12,3 ( 4) 91.7 (117)
15~19 48.9 (19) 367.9 (187)
20~24 63.5 (48) 450.9 (284)
25~29 85,7 (70) 438.2 (344)
30~34 64,6 (57) 360.8 (252)
35~39 66.4 (51) 324, 4 (203)
40~44 69.7 (54) 337.0 (190)
45~49 56,8 (48) 305.9 (149)
50~54 39.2 (46) 310.2 (127)
55~59 36.2 (42) 2426 (101)
60~64 17.4 (37) 209.3 (72)
65~69 271.7 (35) 151.0 ( 60)
70~74 (26) (26) 61 ( 61)
75~ (18) (18) 144 (144)
Total 632, 4(556.0) | 3,898, 6(2,510)
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Fig. 1. Age Distribution of Prevalence Rate of
Tuberculosis with Cavity by Year
—— Observed Rate by Nation-wide TB

Survey and Computed Rate——
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Fig. 2 Age Distribution of Prevalence Rate of
Tuberculosis without Cavity by Year
(25 Years old and over)
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Fig. 3. Age Distribution of Prevalence Rate of
Tuberculosis without Cavity by Year
——Observed Rate by Nation-wide TB

Survey and Computed Rate——
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Table 4, Numbers of Prevalence of Tuberculosis in the Past Estimated
by Simulation Analysis
1953
1968 1963 1958 1953 | Active and Computed
inactive total (Corrected)
Active case
without cavity 130 175 253 390 535 298
(Ten thousands) (238)
Reduction rate (%) —25 —30 —35 (+6) —53 —15
Active case
with cavity 26 , 29 41 63
(Ten thousands) (54)
Reduction rate (%) —11 —30 —35 (—24)
( ) Observed numbers of nationwide TB survey.
Fig. 5 Age Distribution of Prevalence Rate of 5@%‘?’6 C e L

Tuberculosis without Cavity by Year
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