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ESTIMATING THE YEAR OF ERADICATION OF TUBERCULOSIS IN JAPAN
Masako OHMORI *
(Received for publication July 16, 1991)

The time of eradication of tuberculosis has been discussed for several countries, and
based on those results, a new strategic plan and goals have been elaborated. Considering
such developments, and in order to make a new tuberculosis control strategy, it is
important to determine the point at which eradication of tuberculosis would be achieved in
Japan.

Styblo proposed the two conventional definitions of eradication of tuberculosis, namely
that the incidence of smear—positive tuberculosis has fallen below 1 per million population
or that the prevalence of tuberculosis infection in the general population has fallen below 1
% and continues to decrease.

The bacteriological - results of new cases have been reported since 1975 in Japan.
However, those results are still of doubtful validity and reliability. Therefore, the author
estimated the year of eradication of tuberculosis, according to the criterion that
tuberculosis is eradicated when the proportion of the population infected with tubercle
bacilli is less than 1 %.

If the risk of infection is changing at a regular rate, it is possible to estimate the risk
of infection at any time in the past and in the future. Once the risk of infection is
determined, it is also possible to calculate the age—specific prevalence of infection and the
proportion of the population infected with tubercle bacilli at various times in the past and
in the future.

In Japan, the risk of infection before World War II was assumed to be around 4 % and
not to vary with calendar year. And based on the data from the prevalence surveys in
Okinawa in 1968 and 1973, the risk of infection was estimated 0.3 % in 1968 and has declined
on average, by 10 to 11 % annually. At that time, Okinawa was the only area free from
BCG vaccination in Japan.

The incidence rate in Japan also has declined, on average, by 10 % annually. However,
since late 1970s, the annual speed of decline of the incidence rate has been slowed down.
Therefore, I assumed that the recent trend of the infection risk is the same as the trend of
the recent incidence rate among the 0—29 year age—group.

* From the Japan Anti—Tuberculosis Association, 3—1-24, Matsuyama, Kiyose—shi,
Tokyo 204 Japan.
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The size of the effect of age on the risk of infection has been discussed. The author also

considered age—effects in the model. The weight applied to the risk of infection by age was

determined by examining the age—specific positive rate in the 1930s before the era when

BCG vaccination was widely used.

Weighting the risk—difference by age to the model that the annual risk of infection up

to 1947 was 4 % constantly ; since then, it declined by 10 % annually up to 1977 ; since then,

it has declined by 5 % annually, I concluded that the eradication of tuberculosis in Japan

will take place in 2058.
Key words : Eradication, Smear—positive
tuberculosis, Prevalence of tuberculosis in-
fection, Risk of infection, Prevalence survey,
Incidence rate, Model
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Fig. 1.

The risk was estimated based on the follwing assumptions.

— : Annual risk of infection up to 1947 was 4% and did not
change according to calendar year ; since then, it has
declined by 1% annually.

~~~~ : Trend of annual risk of infection up to 1977 was the

same as the above ; since then, it has declined 5%

annually.
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Fig.2. Reported New Cases of Tuberculosis,
Japan, 1962—1989.
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Fig.3. Estimated Prevalence of Infection by Age at Various
Times of Observation, Japan.

Two kind of curves were estimated based on the same assumptions as

Figure 1 and the assumption that annual risk of infection does not change

according to age.
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Fig.4. Estimated Proportion of the Popula-
tion Infected with Tubercle Bacilli,
Japan, 1950—2080.

Two curves were estimated basedon the sema assump-
tions as Figure 3.

Population data for calculation were obtained from
reference 14,
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Fig. 5. Estimated Prevalence of Infection by Age at Various
Times of Observation, Japan.

: They are the same curves as the broken lines in Figure 3 .
That is, annual risk of infections up to 1947 was 49 and did not
change according to calendar year ; since then, it has declined 109
annually ; since 1977, it has declined by 5% annually

¢ Calculation for estimation of prevalence of infection by age was

the same as the above, but annual risks of infection by age were
weighted by the ratio (d) of Table,
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Two curves were estimated based on the same assumptions
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Table Age-specific Positive Rate and Average
Annual Risk of Infection.

(a) (b) (c) (d)
Age Positive | Risk of |Ratio to
rate Infection| 4% Risk
0—4 6.8 2.77 0.693
5—9 21.1 3.27 0.818
10—14 28.0 1.83 0.458
15—19 55.6 9.20 2.300
20—24 70.6 7.90 1.975
25—29 79.6 7.00 1.750
30— 68.6 *4.00 1.000

(a) Age-group

(b) Age-specific tuberculin positive rate (%) .
Data are from reference 19.

(c¢) Average annual risk of infection by age.
Calculation is based on reference 12.

* : As the positive rate of those over 30 years old
was less than that of the 25—29 year age-group,
calculation is impossible. Annual risk of infection
for the over 30 year age-group is assumed to be
49, because the curve A up to 29 years in Fig. 7
is distributed around the curve whose overall risk
of infection is 49%.

(b) Ratio to the annual risk of infection 49%.
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Fig.7. Observed and Estimated Prevalence of Infection by Age, Japan, 1930s.
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